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Abstract

Background: Symptoms related to endometriosis have a significant impact on the quality of life, and symptoms often recur.
The experience sampling method (ESM), a digital questioning method characterized by randomly repeated momentary assessments,
has several advantages over traditionally used measurements, including the ability to assess the temporal relationship between
variables such as physical, mental, and social factors.

Objective: The aim of this study is to develop an ESM tool for patients with endometriosis to accurately measure symptoms
and their course over time, allowing for personalized treatment and adequate monitoring of treatment efficacy in individual
patients.

Methods: On the basis of international guidelines, items from validated questionnaires were selected through a literature review
and during focus groups and multidisciplinary expert meetings. Data analysis was conducted using ATLAS.ti (ATLAS.ti Scientific
Software Development GmbH). The feasibility and usability of the newly developed momentary assessment tool were tested for
28 consecutive days in 5 patients with endometriosis-related pain symptoms.

Results: Momentary assessment items contained questions concerning endometriosis symptoms, general somatic symptoms,
psychological symptoms, contextual information, and the use of food and medication. A morning questionnaire on sleep and
sexuality was included. In a pilot study, the patients considered the tool easy to use but time consuming. The average compliance
rate of momentary assessments was 37.8% (106/280), with the highest completion rate during the first week (39/70, 56%).
Therefore, it is advisable to use the ESM for a maximum of 7 days.
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Conclusions: A new digital tool for endometriosis symptom assessment was developed using the ESM, which may help overcome
the limitations of current retrospective questionnaires. After validation and testing, future studies will be planned to evaluate the
use of this tool in a clinical setting in order to propose a personalized treatment plan for women with endometriosis.

(JMIR Form Res 2021;5(12):e28782) doi: 10.2196/28782

KEYWORDS

endometriosis; pelvic pain; positive affect; negative affect; patient-reported outcome measure; focus groups; experience sampling
method; momentary symptom assessment; mobile phone

Introduction

Background
Endometriosis is defined as an estrogen-dependent condition
involving the endometrium-like tissue outside the uterus [1]. It
is estimated to be prevalent among approximately 10% in
women of reproductive age and up to 50% in women with
chronic pelvic pain (CPP) or fertility problems [2,3].
Dysmenorrhea, CPP, dyspareunia, fatigue, and infertility are
the leading symptoms [4,5], which have a significant social and
psychological impact, decreasing the quality of life of the
patients [6-8]. Furthermore, the annual economic burden of
women with endometriosis in European countries is high and
similar to that of other chronic conditions [8]. The severity of
the disease, as well as pelvic pain, infertility, and a higher
number of years since diagnosis, are associated with higher
costs of societal relevance given that these symptoms affect
physical, mental, sexual, and social well-being, as well as work
productivity [8-10].

Endometriosis is currently managed by surgical or medical
interventions; however, approximately 50% of women have
recurrent symptoms over a period of 5 years [11]. Moreover,
the extent of endometriosis is not directly related to the degree
of the symptoms [12], which suggests that the perception of
symptoms may also be influenced by psychological and
emotional distress [13-15].

Objective
Stratified and more individualized therapeutic approaches are
needed to maximize treatment efficacy and improve physical,
mental, sexual, and social well-being [8-10,16]. To do so, a
reliable assessment of endometriosis-related symptoms is
essential. Current guidelines for symptom assessment in patients
with endometriosis include the recommendations of the Initiative
on Methods, Measurement, and Pain Assessment in Clinical
Trials [17] and the American Society for Reproductive Medicine
[18]. The former has made recommendations for clinical
outcomes in pain trials [17], including pain measured in 0 to 10
scales, physical functioning, emotional functioning, symptoms,
and adverse events. For patients with endometriosis, the
American Society for Reproductive Medicine [18] recommends
daily ratings of pelvic pain, daily ratings of dysmenorrhea, and
the Endometriosis Health Profile-30 (EHP-30) [19]. Currently,
there is no available assessment tool for all contextual factors
that could influence endometriosis complaints, including
symptom triggers and overlapping symptoms with other
comorbidities. Furthermore, validated questionnaires such as
the EHP-30 are retrospective. The experience sampling method

(ESM) is an electronic questioning method characterized by
randomly repeated self-reports on symptoms, activities,
emotions, or other elements of real-time daily life [20]. This
momentary assessment method has several advantages, including
the ability to assess the temporal relationship between variables,
high ecological validity, and highly detailed information on the
experiences of the subjects. This method aims to provide
self-insight, personalized treatment approaches, and adequate
monitoring of the effectiveness of these treatments in individual
patients. Usually, this method is made available by the use of
a mobile app [20-22].

Following the previous development of an ESM tool for
psychiatric conditions [20], irritable bowel syndrome (IBS)
[22-24], functional dyspepsia [25], and overactive bladder
syndrome [26], we aimed to develop an ESM assessment tool
for patients with endometriosis.

Methods

Overview
This study was conducted between August 2018 and September
2019 and consisted of 5 consecutive phases: initial item
selection, focus group interviews to consider input from the
patients, critical evaluation through expert meetings,
development of the smartphone app, and a pilot study to evaluate
feasibility and usability. This study was approved by the
Institutional Review Board Ethics Committee of the Maastricht
University Medical Centre (MUMC+), Maastricht, the
Netherlands (Ref 2018-0674; 2019-1069), and the Máxima
Medical Centre, Veldhoven, the Netherlands (Ref 18.122;
L19.048).

Phase I: Question Selection
In agreement with the guidelines of the Food and Drug
Administration on patient-reported outcome measure (PROM)
development, item selection for the questionnaire started with
an initial draft on the basis of the literature of validated outcome
measures [27,28]. ESM-specific items concerning psychological,
social, and environmental factors were derived from previous
ESM validation studies [20-23]. Disease-specific items
concerning the quality of life, affective symptoms, and
disease-specific symptoms were derived from validated
retrospective questionnaires (the Short Form-36, EHP-30,
European Quality of Life-5 Dimensions, Generalized Anxiety
Disorder-7, Patient Health Questionnaire-9, and Gastrointestinal
Symptom Rating Scale-IBS). A list was created with all
potentially relevant items from these questionnaires. The
phrasing of the items was adjusted to conform to the momentary
aspects of ESM assessments. The complete list of items was
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discussed with a multidisciplinary expert team consisting of
gynecologists, endometriosis experts, urologists, a psychiatrist,
a gastroenterologist, and a representative of the Dutch
endometriosis patient organization. All the items were discussed
for potential relevance. In addition, the experts were asked in
an open discussion whether there were any relevant items
missing according to their field of expertise.

Phase II: Focus Groups

Focus Group Recruitment
Premenopausal patients with endometriosis (diagnosed by
physical examination and imaging techniques or laparoscopy)
aged ≥18 years were recruited by gynecologists from the ward
of the outpatient gynecology department at the MUMC+ or the
Máxima Medical Center. Furthermore, patients were recruited
through advertisements on the Dutch endometriosis foundation
website. Pregnant women and patients with any organic
explanation for CPP besides endometriosis were not eligible
for participation. Furthermore, participants had to be able to
speak and understand written Dutch, as the focus groups were
conducted in this language. Written informed consent was
obtained from all participants before the study.

Focus Group Organization
The focus groups were conducted according to the international
PROM development guidelines [27] and the literature on focus
group interviews [28]. For each focus group, 6 to 10 patients
were invited, and 90-minute sessions were scheduled. The focus
groups were conducted in 2 meeting phases according to the
focus group guidelines [28], with the guidance of a moderator
(EB) and at least one assistant moderator (AL, MP). In the first
meeting phase, an open discussion, the participants were
instructed to bring forward every item they considered essential
for use in a real-time symptom assessment tool. In the second
meeting phase, all items derived from the initial draft instrument
were discussed in a structured manner. The patients could
confirm or criticize the item value for momentary assessments
and discussed the phrasing of the questions and the answer
options. The focus groups were scheduled one meeting by one
until saturation of input was reached, that is, the moment that
the meetings no longer contributed any new items or information
[25,26].

Statistical Analysis
The focus group discussions were voice-recorded and
transcribed (JM). Data were qualitatively reviewed and
systematically analyzed using ATLAS.ti software (ATLAS.ti
Scientific Software Development GmbH; workbench for the
qualitative analysis of large bodies of data, eg, textual, audio,
and video). Each item was grouped by domain, and all domain
items were clustered. When synonyms of items were used, the
most frequently mentioned item was selected for the
questionnaire.

Phase III: Expert Meeting
A final meeting with a multidisciplinary expert team (Phase I:
Question Selection) was arranged to select the items to be used
in the final questionnaire. The primary goal of the expert
meeting was to critically discuss and convert the findings from

the focus groups to generate applicable questions for clinical
practice. A second goal was to shorten the list of ESM items to
minimize response fatigue and, therefore, noncompliance of
patients. All items that were included after the ATLAS.ti
analysis of the focus group data were discussed for relevance
until a majority was reached. In addition, the experts were asked
in an open discussion whether there were any relevant items
missing according to their field of expertise (ie, urology,
gastroenterology, psychiatry, and gynecology).

Phase IV: Development of a Smartphone App
The smartphone app MEASuRE (Maastricht Electronic
Abdominal Symptom Reporting) was previously created by
MEMIC, the center for data and information management at
the Faculty of Health, Medicine, and Life Sciences of the
Maastricht University and the MUMC+. The app can measure
real-time experiences in daily life using the concept of ESM.
MEASuRE has been described in previous research and has
been adjusted for patients with endometriosis using the questions
that were selected in the final expert meeting [22-26].

Phase V: Pilot Study
The usability of the MEASuRE app has been thoroughly tested
in patients with IBS. However, as we adapted the questions to
an endometriosis-specific tool, we decided to conduct a pilot
study with 5 patients with endometriosis to test the feasibility
and usability of these changes to the tool. Given that
endometriosis symptoms fluctuate during the menstrual cycle,
we aimed to test whether collecting ESM data for 28 consecutive
days was feasible [4,10]. Premenopausal women aged at least
18 years and diagnosed with endometriosis were recruited via
the ward of the outpatient gynecology department of the
MUMC+ or the Máxima Medical Center. The inclusion and
exclusion criteria were similar to those in phase II, and written
informed consent was obtained before participation. During the
study period, ESM assessments were conducted on the patients’
smartphones using the MEASuRE app. Because the sampling
procedure should cover a range of waking hours and activities,
the momentary assessments started after 7:30 AM and finished
before 10:30 PM. The app sent out a notification at 10 random
moments during the day, each within a 90-minute time frame,
after which the patients could complete the identical electronic
self-reports. To minimize the extent to which data were
influenced by retrospective biases, the participants had to
respond to the notification within the requested time frame (10
minutes). After this period, which has also been described in
other studies [20,29], it was no longer possible to start the
assessment. Past research has typically used 5 to 10 assessments
per day to measure real-time experiences in daily life [29,30].
As missing entries were expected, we also analyzed the rates
of compliance of at least 3 out of 10 assessments each day. The
participants were called on the second study day to check for
technical difficulties and to ensure that the questions were clear.
The patients were called and interviewed after 2 weeks and at
the end of the pilot study to collect feedback concerning the
logistics, usability, and content of the questionnaire.
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Results

Phase I: Question Selection
Figure 1 systematically describes the development of a
momentary PROM. During question selection, 54 items
concerning psychological, social, and environmental factors
were derived from questions used in previous ESM validation
studies [20-23], whereas 30 items were derived from validated
retrospective questionnaires (the Short Form-36, EHP-30,
European Quality of Life-5 Dimensions, Generalized Anxiety
Disorder-7, Patient Health Questionnaire-9, and Gastrointestinal
Symptom Rating Scale-IBS) and made suitable for momentary

assessment. Seven questions regarding physical and
endometriosis-specific symptoms were added through a clinical
literature search [1-5]. During the expert meeting, 13 items were
excluded on the basis of relevance. Validated scales such as the
Bristol Stool Chart (used in the ESM tool for patients with IBS)
and a urological urgency scale were added to make it possible
to compare data from patients with endometriosis and patients
with other chronic abdominal pain [31,32]. A total of 78 ESM
questions were selected concerning different domains:
endometriosis-specific symptoms, general somatic symptoms,
sleep, sexuality, mood and psychological factors, social and
contextual factors, and use of nutrition and medication.

Figure 1. Process of patient-reported outcome measure development. ESM: experienced sampling method; PROM: patient reported outcome measure.

Phase II: Focus Groups

Overview
The characteristics of the women who participated in the focus
group meetings are summarized in Table 1. A total of 19 patients
initially agreed to participate in the focus groups; however, only

14 were present. The reasons for cancelation were illness (n=2),
other plans (n=1), and family-related issues (n=1). One patient
did not report any reason for the cancelation. The age of the
participants ranged from 23 to 41 years. Saturation of input was
reached after 3 focus groups. After the ATLAS.ti analysis of
focus group data, the questionnaire comprised 56 items.
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Table 1. Baseline characteristics.

Study groupVariable

Pilot study (n=5)Focus groups (n=14)

Sociodemographic

35.6 (5.6)37.1 (6.7)Age (years), mean (SD)

Level of education, n (%)

0 (0)1 (7)High school

5 (100)13 (93)College or university

Occupational status, n (%)

0 (0)1 (7)Student

2 (40)3 (21)Unemployed

3 (60)10 (72)Employed

Relationship status, n (%)

1 (20)1 (7)Single

4 (80)13 (93)In relationship

Anthropometric

26.5 (5.7)27.6 (4.7)BMI (kg/m2), mean (SD)

Medical, n (%)

4 (80)12 (86)Use of hormonal medication

2 (40)4 (29)Oral contraceptives

0 (0)4 (29)Mirena IUDa

0 (0)1 (7)Progestins

2 (40)4 (29)GnRHb

5 (100)11 (79)Regular use of pain medication

3 (60)11 (79)Surgery for endometriosis

1 (20)5 (36)Infertility

0 (0)2 (14)Use of psychiatric medication

1 (20)3 (21)Traumatic life event in past

aIUD: intrauterine device.
bGnRH: gonadotrophin-releasing hormone.

Morning Questionnaire
Women with endometriosis and deep dyspareunia have been
found to have lower sexual quality of life, presenting with
impaired sexual functioning and decreased satisfaction, which,
in turn, can negatively affect personal relationships [33].
Questions concerning sexual activity or avoidance were adapted
from the modular dimension Sexual intercourse of the EHP-30.
Furthermore, the patients considered questions regarding sleep
relevant to the general state of well-being. These questions were
added to the morning questionnaire, as it was considered
unnecessary to assess these items repeatedly during the day
[34].

Momentary Assessments
Most of the answer options were presented in the numeric rating
scale from 0 to 10. However, some questions had answer options
on a scale of −5 to +5. The list of questions was shortened by

creating subquestions in the case of positive answers. In this
matter, questions regarding sexual intercourse, urination, and
defecation were asked retrospectively to check whether or not
they occurred. If complaints arose, the follow-up questions were
asked. The patients stated that the extent of vaginal blood loss
was an important issue; however, they also noted that, in the
case of absence of a menstrual cycle or after hysterectomy, they
did not like to answer any questions regarding blood loss. This
was solved by creating a one-off questionnaire on the menstrual
cycle after downloading the app. The general somatic questions
concerned symptoms as part of a psychosomatic syndrome or
caused by the side effects of medication. Questions regarding
psychological components were added. These questions
concerned both negative and positive affect [20,35,36]. Social
and contextual items were added because they could influence
physical and emotional well-being and, therefore, the severity
of the complaints [20,37]. Questions regarding food intake, use

JMIR Form Res 2021 | vol. 5 | iss. 12 | e28782 | p. 5https://formative.jmir.org/2021/12/e28782
(page number not for citation purposes)

van Barneveld et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


of pain medication, and alcohol consumption were considered
essential for influencing pain symptoms or general well-being.

Phase III: Expert meeting
During the final expert meeting, 6 items were excluded and 1
item was added. The question “How many times did you wake
up last night?” was excluded on the basis of relevance, as the
quality of sleep and the reason for waking up had already been
assessed. In the psychological items, the questions I feel lonely
and I feel insecure were excluded to shorten the list.
Furthermore, the ATLAS.ti analysis revealed that these items
were mentioned less frequently by patients. Three questions

with synonyms regarding energy level (feeling tired, feeling
lifeless, and feeling energetic) were adapted to 1 question. The
final questionnaire consisted of 51 items (Figure 1). The
domains defined during the question selection phase were
retained. The number of ESM items varied depending on the
answers given by the patients. A morning questionnaire
comprised a minimum of 4 and a maximum of 7 questions and
included information about sleep and sexuality. Momentary
assessments regarding the remaining domains comprised a
minimum of 31 and a maximum of 42 items. Table 2 shows the
number of questions per category. Two questions were added
to a one-off questionnaire on the menstrual cycles of the patients.

Table 2. Number of experience sampling method (ESM) questions per category.

Maximum number of ESM questionsCategory

One-off questionnaire

2Menstrual cycle

Morning questionnaire

4Sleep

3Sexuality

Momentary assessment

15Endometriosis-specific symptoms

7General somatic symptoms

7Mood and psychological factors

8Social and contextual factors

5Use of nutrition and medication

Phase IV: Development of a Smartphone App
The final questionnaire that was built into the smartphone app
MEASuRE is listed in English in Multimedia Appendix 1. This
questionnaire was originally created in Dutch and was officially
translated by Medilingua translations; however, it has not yet
been validated in English.

Phase V: Pilot Study

Feasibility and Compliance
The characteristics of the women who participated in the pilot
study are summarized in Table 1. The morning questionnaire
took an average of 22 seconds to complete (range 11-44
seconds), and the momentary assessments took an average of

3 minutes and 2 seconds to complete (range of 72-255 seconds).
The average completion rate for the morning questionnaires
was 81% (23/28 study days). The average response rate for all
momentary assessments was 37.86% (530/1400 questionnaires),
with a range of 6.1% (17/280) to 56.1% (157/280) between
patients. The average completion rate for a minimum of 3
questionnaires was 68% (19/28 study days). The response rate
was highest during the first week of the pilot study, on average,
56% (39/70) of questionnaires, with a range of 21% (15/70) to
79% (55/70) between patients. The first week was the only week
in which all participants completed at least 3 questionnaires on
each study day. Figure 2 shows a histogram with the mean
number of completed beep questionnaires (momentary
assessments) per study day. In total, 0.79% (11/1400) of the
momentary assessments were started but not completed.
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Figure 2. Mean completed momentary assessments per study day. The horizontal dotted line represents the minimum of 3 completed questionnaires
per day that is needed for a reliable analysis.

Interview
During interviews, the patients noted that the app was easy to
use and that the questions were clearly defined, although some
suggestions were made for clarifications or answer options.
Table 3 shows the results of the interviews with patients and

includes advantages and limitations. Recommendations from
these patients were also included, and their recommendations
concerning the content were added to the final questionnaire
(Multimedia Appendix 1). There were no particular questions
that the patients did not want to answer, such as questions
concerning sexuality.

Table 3. Advantages, limitations, and recommendations mentioned by the patients that completed the pilot study (n=5).

RecommendationsLimitationsAdvantagesTheme

Usability ••• Measure period for a maximum of 7 days:“Loading of the questionnaire
was slow in case of a bad inter-
net connection.”

“Easy to use.”
• “During a menstrual period” (n=1)• “Completing a questionnaire

was getting easier and faster
over time.”

• “Let the patient decide when to start
measuring (when the complaints are
highest).” (n=3)

• “Measure period for one month to be sure that
one whole menstrual cycle is included. Use
less questionnaires per day to improve compli-
ance.” (n=1)

Content ••• “The option I have pain while laying down is
missing.”

See recommendations for
missing items according to the
pilot study participants.

“Very complete.”
• “The questions are very clear.”

• “I am together with my pet.”• “Only by filling in my symp-
toms and activities at the same
time makes me aware of a
symptom pattern.”

• “The activity: taking care of my children/fam-
ily.”

• “Add LEFT (L) and RIGHT (R) to the abdom-
inal pain figure.”• “This is the only questionnaire

I know that also contains bow-
el and bladder symptoms.”

Compliance ••• “Completing 5-7 assessments per day is feasi-
ble.” (n=3)

“Work makes it difficult to
complete the questionnaires.”

“Timing ten times a day is
good because then I don’t feel
guilty when I miss a question-
naire.”

•• “Completing 4-5 assessments per day is feasi-
ble.” (n=2)

“Social activities make it diffi-
cult to complete the question-
naire.”

• “Less motivation to fill in
questionnaires when I don’t
have any somatic complaints.”

• “Less motivation to fill in
questionnaires when I am feel-
ing down.”
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Discussion

Overview
Following the development of an ESM tool specific to
psychiatric conditions [20] and gastrointestinal and urological
disorders, such as IBS, functional dyspepsia, or overactive
bladder syndrome [22-26], we developed a modern assessment
tool for patients with endometriosis. This new tool was
developed according to the international guidelines on PROM
development and comprised 5 phases: a selection of items on
the basis of a literature review, a focus group study, expert
meetings, the development of an electronic PROM using a
smartphone app, and testing of the usability and feasibility with
a pilot study. During interviews, the patients noted that the app
was easy to use and that the questions were clearly defined.
During our pilot study, only 0.79% (11/1400) of all momentary
assessments were started but not completed, indicating that the
assessments were easy to complete and not too time-consuming.
However, completing up to 10 momentary assessments each
day was considered time-consuming and caused response fatigue
and noncompliance. During a study period of 28 days, most
assessments were completed during the first week (39/70, 56%,
in the first week vs on average 106/280, 38%, during the total
study period). Compared with other ESM studies, this
compliance rate is relatively low, as meta-analyses have shown
completion rates of 82% to 85% [38,39]. However, comparing
data with other ESM studies is difficult because the absence of
methodological guidelines related to the use of this method has
resulted in a large heterogeneity of designs [39], and compliance
rates have not been reported in approximately half of the studies
[40]. For better compliance, fewer study days, less assessments
per day, and fewer items per assessment are advised [38,40].
In addition, as previous ESM studies recommend at least 3
completed questionnaires per day for a reliable analysis, which
occurred consistently only during the first week of this study,
we recommend using the ESM for a maximum of 7 days [41].
However, as endometriosis can fluctuate during the menstrual
cycle, assessing patients for 4 weeks could add valuable
information and might be considered with fewer assessments
per day.

Strengths and Limitations of the ESM
The ESM has several advantages over traditionally used
assessment tools, including the ability to evaluate the temporal
relationship between variables, high ecological validity, and
highly detailed information on the experience of the subject.
Furthermore, the ESM allows for a prospective, individualized
within‐person approach to symptoms and symptom formation
and to treatment outcome, which contrasts with the average
patient approach of traditional evidence-based practice [37,41].
Self-reports across multiple days and among various participants
provide profound and comprehensive insights into the disease
course and treatment efficacy. On the basis of this, the ESM
may also provide clues for behavioral interventions, adding
value to fragmented monodisciplinary treatment, which remains
refractory to responsiveness.

A limitation of the ESM is that it is perceived as time-consuming
and requires considerable motivation on the part of the patient.

Therefore, assessments are ideally kept as brief as possible.
Furthermore, assessments several days in a row could encourage
rumination. Thus, on the basis of the recommendations of
previous studies using ESM, we suggest limiting the assessment
period to 7 days and adding items concerning positive affect
[20,35,36]. Another concern is selection bias. Not all patients
are willing to participate or comply with study protocols using
ESM, and participation could be affected by motivation for
change in treatment. However, previous research has shown
that this method is feasible for a wide variety of patients [42,43].

Strengths and Limitations of PROM Development
Given that the questions in this new tool are derived from
validated questionnaires, this ESM tool designed for use in
patients with endometriosis is comparable to validated
retrospective PROMs. The use of patient focus groups according
to the international guidelines on PROM development
strengthens the validity of the questionnaire. A limitation of our
focus group study was the limited number of patients who
participated. Although 19 patients agreed to participate, only
14 were included in the 3 focus groups. Ideally, 6 to 10
participants were scheduled for each focus group. Most
importantly, saturation of input was reached. During the pilot
study, a few recommendations were made regarding the content,
and these were added to the final questionnaire (Multimedia
Appendix 1).

Future Study Perspectives
This paper comprises the development (part I) of a new PROM
for women with endometriosis, with the ability to assess
symptoms in real time. The validation stage (part II) will involve
testing the psychometric properties of this newly developed
tool. A 7-day validation study will be conducted to assess
content validity and to investigate the association with potential
triggers of physical symptoms, such as psychological, social,
and contextual factors. In the planned validation study, 25
patients with endometriosis with CPP at least 1 day per week
on average will be included. By letting patients start measuring
at random moments, we expect to collect enough data from
different menstrual cycle phases and that there will be sufficient
data after the use of ESM in 7 consecutive days. Data from this
newly developed ESM tool will be compared with frequently
used validated (retrospective) outcome measures such as the
EHP-30 questionnaire and end-of-day and end-of-week
retrospective pain scores. After validation and testing, future
studies will be planned to evaluate the use of this tool in a
clinical setting in order to propose a personalized treatment
plan.

In conclusion, in agreement with the international guidelines,
we developed a PROM for real-time symptom assessment in
women with endometriosis. This new electronic tool consists
of a morning questionnaire and momentary assessments with
questions regarding physical, mental, sexual, and social
well-being. This tool was considered easy to use and may help
overcome the limitations of existing retrospective questionnaires.
To minimize noncompliance, it is advised to use this tool for a
maximum of 7 days.

JMIR Form Res 2021 | vol. 5 | iss. 12 | e28782 | p. 8https://formative.jmir.org/2021/12/e28782
(page number not for citation purposes)

van Barneveld et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
GVK performs clinical trials with Medtronic, Boston Scientific, and Astellas and is a consultant to Medtronic, Boston Scientific,
and Solace therapeutics. None of these conflicts are relevant to this work.

Multimedia Appendix 1
Set of questions for the endometriosis-specific experience sampling method–patient-reported outcome measure after focus groups,
expert meetings, and pilot study.
[DOCX File , 117 KB-Multimedia Appendix 1]

References

1. Kennedy S, Bergqvist A, Chapron C, D'Hooghe T, Dunselman G, Greb R, ESHRE Special Interest Group for
EndometriosisEndometrium Guideline Development Group. ESHRE guideline for the diagnosis and treatment of
endometriosis. Hum Reprod 2005 Oct;20(10):2698-2704. [doi: 10.1093/humrep/dei135] [Medline: 15980014]

2. Dunselman GA, Vermeulen N, Becker C, Calhaz-Jorge C, D'Hooghe T, De Bie B, European Society of Human
ReproductionEmbryology. ESHRE guideline: management of women with endometriosis. Hum Reprod 2014
Mar;29(3):400-412. [doi: 10.1093/humrep/det457] [Medline: 24435778]

3. Shafrir A, Farland L, Shah D, Harris H, Kvaskoff M, Zondervan K, et al. Risk for and consequences of endometriosis:
a critical epidemiologic review. Best Pract Res Clin Obstet Gynaecol 2018 Aug;51:1-15. [doi: 10.1016/j.bpobgyn.2018.06.001]
[Medline: 30017581]

4. Bellelis P, Dias JJ, Podgaec S, Gonzales M, Baracat EC, Abrão MS. Epidemiological and clinical aspects of pelvic
endometriosis–a case series. Rev Assoc Med Bras (1992) 2010;56(4):467-471 [FREE Full text] [doi:
10.1590/s0104-42302010000400022] [Medline: 20835646]

5. Davis GD, Thillet E, Lindemann J. Clinical characteristics of adolescent endometriosis. J Adolesc Health 1993
Jul;14(5):362-368. [doi: 10.1016/s1054-139x(08)80008-0] [Medline: 8399247]

6. Chaman-Ara K, Bahrami M, Moosazadeh M. Quality of life in women with endometriosis: a systematic review and
meta-analysis. World Cancer Res J 2017;4(1):e839. [doi: 10.32113/wcrj_20173_839]

7. Culley L, Law C, Hudson N, Denny E, Mitchell H, Baumgarten M, et al. The social and psychological impact of endometriosis
on women's lives: a critical narrative review. Hum Reprod Update 2013;19(6):625-639. [doi: 10.1093/humupd/dmt027]
[Medline: 23884896]

8. Nnoaham KE, Hummelshoj L, Webster P, d'Hooghe T, de Cicco Nardone F, de Cicco Nardone C, World Endometriosis
Research Foundation Global Study of Women's Health consortium. Impact of endometriosis on quality of life and work
productivity: a multicenter study across ten countries. Fertil Steril 2011 Aug;96(2):366-73.e8 [FREE Full text] [doi:
10.1016/j.fertnstert.2011.05.090] [Medline: 21718982]

9. Simoens S, Dunselman G, Dirksen C, Hummelshoj L, Bokor A, Brandes I, et al. The burden of endometriosis: costs and
quality of life of women with endometriosis and treated in referral centres. Hum Reprod 2012 May;27(5):1292-1299. [doi:
10.1093/humrep/des073] [Medline: 22422778]

10. Rush G, Misajon R, Hunter JA, Gardner J, O'Brien KS. The relationship between endometriosis-related pelvic pain and
symptom frequency, and subjective wellbeing. Health Qual Life Outcomes 2019 Jul 16;17(1):123 [FREE Full text] [doi:
10.1186/s12955-019-1185-y] [Medline: 31311560]

11. Becker CM, Gattrell WT, Gude K, Singh SS. Reevaluating response and failure of medical treatment of endometriosis: a
systematic review. Fertil Steril 2017 Jul;108(1):125-136 [FREE Full text] [doi: 10.1016/j.fertnstert.2017.05.004] [Medline:
28668150]

12. Vercellini P, Fedele L, Aimi G, Pietropaolo G, Consonni D, Crosignani PG. Association between endometriosis stage,
lesion type, patient characteristics and severity of pelvic pain symptoms: a multivariate analysis of over 1000 patients. Hum
Reprod 2007 Jan;22(1):266-271. [doi: 10.1093/humrep/del339] [Medline: 16936305]

13. Vitale SG, La Rosa VL, Rapisarda AM, Laganà AS. Impact of endometriosis on quality of life and psychological well-being.
J Psychosom Obstet Gynaecol 2017 Dec;38(4):317-319. [doi: 10.1080/0167482X.2016.1244185] [Medline: 27750472]

14. Laganà AS, La Rosa VL, Rapisarda AM, Valenti G, Sapia F, Chiofalo B, et al. Anxiety and depression in patients with
endometriosis: impact and management challenges. Int J Womens Health 2017 May 16;9:323-330 [FREE Full text] [doi:
10.2147/IJWH.S119729] [Medline: 28553145]

15. Vitale SG, Petrosino B, La Rosa VL, Rapisarda AM, Laganà AS. A systematic review of the association between psychiatric
disturbances and endometriosis. J Obstet Gynaecol Can 2016 Dec;38(12):1079-1080. [doi: 10.1016/j.jogc.2016.09.008]
[Medline: 27986180]

16. Zondervan KT, Becker CM, Missmer SA. Endometriosis. N Engl J Med 2020 Mar 26;382(13):1244-1256. [doi:
10.1056/NEJMra1810764] [Medline: 32212520]

JMIR Form Res 2021 | vol. 5 | iss. 12 | e28782 | p. 9https://formative.jmir.org/2021/12/e28782
(page number not for citation purposes)

van Barneveld et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v5i12e28782_app1.docx&filename=fd7cac6683e35784d27c7893c58263fa.docx
https://jmir.org/api/download?alt_name=formative_v5i12e28782_app1.docx&filename=fd7cac6683e35784d27c7893c58263fa.docx
http://dx.doi.org/10.1093/humrep/dei135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15980014&dopt=Abstract
http://dx.doi.org/10.1093/humrep/det457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24435778&dopt=Abstract
http://dx.doi.org/10.1016/j.bpobgyn.2018.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30017581&dopt=Abstract
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0104-42302010000400022&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.1590/s0104-42302010000400022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20835646&dopt=Abstract
http://dx.doi.org/10.1016/s1054-139x(08)80008-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8399247&dopt=Abstract
http://dx.doi.org/10.32113/wcrj_20173_839
http://dx.doi.org/10.1093/humupd/dmt027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23884896&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0015-0282(11)00876-4
http://dx.doi.org/10.1016/j.fertnstert.2011.05.090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21718982&dopt=Abstract
http://dx.doi.org/10.1093/humrep/des073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22422778&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-019-1185-y
http://dx.doi.org/10.1186/s12955-019-1185-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31311560&dopt=Abstract
http://europepmc.org/abstract/MED/28668150
http://dx.doi.org/10.1016/j.fertnstert.2017.05.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28668150&dopt=Abstract
http://dx.doi.org/10.1093/humrep/del339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16936305&dopt=Abstract
http://dx.doi.org/10.1080/0167482X.2016.1244185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27750472&dopt=Abstract
https://dx.doi.org/10.2147/IJWH.S119729
http://dx.doi.org/10.2147/IJWH.S119729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28553145&dopt=Abstract
http://dx.doi.org/10.1016/j.jogc.2016.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27986180&dopt=Abstract
http://dx.doi.org/10.1056/NEJMra1810764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32212520&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Dworkin RH, Turk DC, McDermott MP, Peirce-Sandner S, Burke LB, Cowan P, et al. Interpreting the clinical importance
of group differences in chronic pain clinical trials: IMMPACT recommendations. Pain 2009 Dec;146(3):238-244. [doi:
10.1016/j.pain.2009.08.019] [Medline: 19836888]

18. Vincent K, Kennedy S, Stratton P. Pain scoring in endometriosis: entry criteria and outcome measures for clinical trials.
Report from the Art and Science of Endometriosis meeting. Fertil Steril 2010 Jan;93(1):62-67 [FREE Full text] [doi:
10.1016/j.fertnstert.2008.09.056] [Medline: 18990378]

19. Jones G, Jenkinson C, Kennedy S. Evaluating the responsiveness of the Endometriosis Health Profile Questionnaire: the
EHP-30. Qual Life Res 2004 Apr;13(3):705-713. [doi: 10.1023/B:QURE.0000021316.79349.af] [Medline: 15130032]

20. van Os J, Verhagen S, Marsman A, Peeters F, Bak M, Marcelis M, ESM-MERGE Investigators PhD, et al. The experience
sampling method as an mHealth tool to support self-monitoring, self-insight, and personalized health care in clinical practice.
Depress Anxiety 2017 Jun;34(6):481-493. [doi: 10.1002/da.22647] [Medline: 28544391]

21. Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Annu Rev Clin Psychol 2008;4:1-32. [doi:
10.1146/annurev.clinpsy.3.022806.091415] [Medline: 18509902]

22. Mujagic Z, Leue C, Vork L, Lousberg R, Jonkers DM, Keszthelyi D, et al. The Experience Sampling Method--a new digital
tool for momentary symptom assessment in IBS: an exploratory study. Neurogastroenterol Motil 2015 Sep;27(9):1295-1302.
[doi: 10.1111/nmo.12624] [Medline: 26100684]

23. Vork L, Keszthelyi D, Mujagic Z, Kruimel JW, Leue C, Pontén I, et al. Development, content validity, and cross-cultural
adaptation of a patient-reported outcome measure for real-time symptom assessment in irritable bowel syndrome.
Neurogastroenterol Motil 2018 Mar;30(3). [doi: 10.1111/nmo.13244] [Medline: 29106029]

24. Vork L, Mujagic Z, Drukker M, Keszthelyi D, Conchillo JM, Hesselink MA, et al. The Experience Sampling
Method-Evaluation of treatment effect of escitalopram in IBS with comorbid panic disorder. Neurogastroenterol Motil
2019 Jan;31(1):e13515 [FREE Full text] [doi: 10.1111/nmo.13515] [Medline: 30460734]

25. Smeets FG, Keszthelyi D, Vork L, Tack J, Talley NJ, Simren M, et al. Development of a real-time patient-reported outcome
measure for symptom assessment in patients with functional dyspepsia using the experience sampling method.
Neurogastroenterol Motil 2019 Feb;31(2):e13496. [doi: 10.1111/nmo.13496] [Medline: 30393939]

26. Herrewegh A, Vork L, Eurelings E, Leue C, Kruimel J, van Koeveringe G, et al. The development of a patient-reported
outcome measure for real-time symptom assessment in a population with functional urologic complaints-A focus group
study. Neurourol Urodyn 2018 Nov;37(8):2893-2903. [doi: 10.1002/nau.23808] [Medline: 30187953]

27. U.S. Department of Health and Human Services FDA Center for Drug Evaluation and Research, U.S. Department of Health
and Human Services FDA Center for Biologics Evaluation and Research, U.S. Department of Health and Human Services
FDA Center for Devices and Radiological Health. Guidance for industry: patient-reported outcome measures: use in medical
product development to support labeling claims: draft guidance. Health Qual Life Outcomes 2006 Oct 11;4:79 [FREE Full
text] [doi: 10.1186/1477-7525-4-79] [Medline: 17034633]

28. Morgan D. The Focus Group Guidebook. Portland: Sage Publications; 1998.
29. Myin-Germeys I, van Os J, Schwartz JE, Stone AA, Delespaul PA. Emotional reactivity to daily life stress in psychosis.

Arch Gen Psychiatry 2001 Dec;58(12):1137-1144. [doi: 10.1001/archpsyc.58.12.1137] [Medline: 11735842]
30. Husky MM, Grondin OS, Swendsen JD. The relation between social behavior and negative affect in psychosis-prone

individuals: an experience sampling investigation. Eur Psychiatry 2004 Feb;19(1):1-7. [doi: 10.1016/j.eurpsy.2003.09.006]
[Medline: 14969774]

31. Lewis SJ, Heaton KW. Stool form scale as a useful guide to intestinal transit time. Scand J Gastroenterol 1997
Sep;32(9):920-924. [doi: 10.3109/00365529709011203] [Medline: 9299672]

32. Bowden A, Sabounjian L, Sandage B. Psychometric validation of an urgency severity scale (IUSS) for patients with
overactive bladder. ics.org. URL: https://www.ics.org/Abstracts/Publish/41/000119.pdf [accessed 2021-11-07]

33. Barbara G, Facchin F, Buggio L, Somigliana E, Berlanda N, Kustermann A, et al. What is known and unknown about the
association between endometriosis and sexual functioning: a systematic review of the literature. Reprod Sci 2017
Dec;24(12):1566-1576. [doi: 10.1177/1933719117707054] [Medline: 28558521]

34. Jones G, Jenkinson C, Kennedy S. The Endometriosis Health Profile User Manual: user manual for the EHP-30 and the
EHP-5. Nuffield Department of Obstetrics & Gynaecology & Health Services Research Unit University of Oxford. 2001.
URL: https://innovation.ox.ac.uk/wp-content/uploads/2014/09/The-Endometriosis-Health-Profile-User-Manual.docx
[accessed 2021-11-07]

35. Levis B, Benedetti A, Thombs BD, DEPRESsion Screening Data (DEPRESSD) Collaboration. Accuracy of Patient Health
Questionnaire-9 (PHQ-9) for screening to detect major depression: individual participant data meta-analysis. BMJ 2019
Apr 09;365:l1476 [FREE Full text] [doi: 10.1136/bmj.l1476] [Medline: 30967483]

36. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

37. Verhagen SJ, Hasmi L, Drukker M, van Os J, Delespaul PA. Use of the experience sampling method in the context of
clinical trials. Evid Based Ment Health 2016 Aug;19(3):86-89 [FREE Full text] [doi: 10.1136/ebmental-2016-102418]
[Medline: 27443678]

JMIR Form Res 2021 | vol. 5 | iss. 12 | e28782 | p. 10https://formative.jmir.org/2021/12/e28782
(page number not for citation purposes)

van Barneveld et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.pain.2009.08.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19836888&dopt=Abstract
http://europepmc.org/abstract/MED/18990378
http://dx.doi.org/10.1016/j.fertnstert.2008.09.056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18990378&dopt=Abstract
http://dx.doi.org/10.1023/B:QURE.0000021316.79349.af
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15130032&dopt=Abstract
http://dx.doi.org/10.1002/da.22647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28544391&dopt=Abstract
http://dx.doi.org/10.1146/annurev.clinpsy.3.022806.091415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18509902&dopt=Abstract
http://dx.doi.org/10.1111/nmo.12624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26100684&dopt=Abstract
http://dx.doi.org/10.1111/nmo.13244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29106029&dopt=Abstract
http://europepmc.org/abstract/MED/30460734
http://dx.doi.org/10.1111/nmo.13515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30460734&dopt=Abstract
http://dx.doi.org/10.1111/nmo.13496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30393939&dopt=Abstract
http://dx.doi.org/10.1002/nau.23808
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30187953&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-4-79
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-4-79
http://dx.doi.org/10.1186/1477-7525-4-79
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17034633&dopt=Abstract
http://dx.doi.org/10.1001/archpsyc.58.12.1137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11735842&dopt=Abstract
http://dx.doi.org/10.1016/j.eurpsy.2003.09.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14969774&dopt=Abstract
http://dx.doi.org/10.3109/00365529709011203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9299672&dopt=Abstract
https://www.ics.org/Abstracts/Publish/41/000119.pdf
http://dx.doi.org/10.1177/1933719117707054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28558521&dopt=Abstract
https://innovation.ox.ac.uk/wp-content/uploads/2014/09/The-Endometriosis-Health-Profile-User-Manual.docx
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=30967483
http://dx.doi.org/10.1136/bmj.l1476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30967483&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
http://europepmc.org/abstract/MED/27443678
http://dx.doi.org/10.1136/ebmental-2016-102418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27443678&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Ono M, Schneider S, Junghaenel DU, Stone AA. What affects the completion of ecological momentary assessments in
chronic pain research? An individual patient data meta-analysis. J Med Internet Res 2019 Feb 05;21(2):e11398 [FREE Full
text] [doi: 10.2196/11398] [Medline: 30720437]

39. Vachon H, Viechtbauer W, Rintala A, Myin-Germeys I. Compliance and retention with the experience sampling method
over the continuum of severe mental disorders: meta-analysis and recommendations. J Med Internet Res 2019 Dec
06;21(12):e14475 [FREE Full text] [doi: 10.2196/14475] [Medline: 31808748]

40. Williams MT, Lewthwaite H, Fraysse F, Gajewska A, Ignatavicius J, Ferrar K. Compliance with mobile ecological momentary
assessment of self-reported health-related behaviors and psychological constructs in adults: systematic review and
meta-analysis. J Med Internet Res 2021 Mar 03;23(3):e17023 [FREE Full text] [doi: 10.2196/17023] [Medline: 33656451]

41. Palmier-Claus J, Myin-Germeys I, Barkus E, Bentley L, Udachina A, Delespaul PA, et al. Experience sampling research
in individuals with mental illness: reflections and guidance. Acta Psychiatr Scand 2011 Jan;123(1):12-20. [doi:
10.1111/j.1600-0447.2010.01596.x] [Medline: 20712828]

42. van Berkel N, Ferreira D, Kostakos V. The experience sampling method on mobile devices. ACM Comput Surv 2018 Jan
12;50(6):1-40. [doi: 10.1145/3123988]

43. Verhagen SJ, Berben JA, Leue C, Marsman A, Delespaul PA, van Os J, et al. Demonstrating the reliability of transdiagnostic
mHealth Routine Outcome Monitoring in mental health services using experience sampling technology. PLoS One 2017
Oct 12;12(10):e0186294 [FREE Full text] [doi: 10.1371/journal.pone.0186294] [Medline: 29023568]

Abbreviations
CPP: chronic pelvic pain
EHP-30: Endometriosis Health Profile-30
ESM: experience sampling method
IBS: irritable bowel syndrome
MEASuRE: Maastricht Electronic Abdominal Symptom Reporting
MUMC+: Maastricht University Medical Centre
PROM: patient-reported outcome measure

Edited by G Eysenbach; submitted 15.03.21; peer-reviewed by MS Qureshi, PC Masella; comments to author 29.07.21; revised version
received 22.09.21; accepted 15.10.21; published 03.12.21

Please cite as:
van Barneveld E, Lim A, van Hanegem N, Vork L, Herrewegh A, van Poll M, Manders J, van Osch F, Spaans W, van Koeveringe G,
Vrijens D, Kruimel J, Bongers M, Leue C
Patient-Reported Outcome Measure for Real-time Symptom Assessment in Women With Endometriosis: Focus Group Study
JMIR Form Res 2021;5(12):e28782
URL: https://formative.jmir.org/2021/12/e28782
doi: 10.2196/28782
PMID:

©Esther van Barneveld, Arianne Lim, Nehalennia van Hanegem, Lisa Vork, Alexandra Herrewegh, Mikal van Poll, Jessica
Manders, Frits van Osch, Wilbert Spaans, Gommert van Koeveringe, Desiree Vrijens, Joanna Kruimel, Marlies Bongers, Carsten
Leue. Originally published in JMIR Formative Research (https://formative.jmir.org), 03.12.2021. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
Formative Research, is properly cited. The complete bibliographic information, a link to the original publication on
https://formative.jmir.org, as well as this copyright and license information must be included.

JMIR Form Res 2021 | vol. 5 | iss. 12 | e28782 | p. 11https://formative.jmir.org/2021/12/e28782
(page number not for citation purposes)

van Barneveld et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2019/2/e11398/
https://www.jmir.org/2019/2/e11398/
http://dx.doi.org/10.2196/11398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30720437&dopt=Abstract
https://www.jmir.org/2019/12/e14475/
http://dx.doi.org/10.2196/14475
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31808748&dopt=Abstract
https://www.jmir.org/2021/3/e17023/
http://dx.doi.org/10.2196/17023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33656451&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.2010.01596.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20712828&dopt=Abstract
http://dx.doi.org/10.1145/3123988
https://dx.plos.org/10.1371/journal.pone.0186294
http://dx.doi.org/10.1371/journal.pone.0186294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29023568&dopt=Abstract
https://formative.jmir.org/2021/12/e28782
http://dx.doi.org/10.2196/28782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

