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STUDY PROTOCOL

Designing and validating an adaptation 
tool for endometriosis: an exploratory mixed 
method study protocol
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Abstract 

Background  Endometriosis is a benign and chronic gynecological estrogen-dependent condition. Research findings 
have highlighted its impact on different aspects of women’s lives. Enhancing quality of life and supporting the well-
being of those affected is advised. Yet, none of the conducted studies have taken action toward these objectives. 
Therefore, the present study will be conducted with the aim of "Designing adaptation tool for endometriosis".

Methods/design  The method used in this study is an exploratory mixed-method study. The study will consist of two 
phases, starting with a qualitative phase followed by a quantitative phase. Upon approval Ethics Code from the endo-
metriosis clinic at Imam Reza Hospital in Mashhad, Iran. The research will involve women of reproductive age diag-
nosed with endometriosis. In-depth and semi-structured interviews with open-ended questions will be conducted. 
The research aims to explore the experiences of women with endometriosis in adapting to the condition, utilizing 
qualitative content analysis with an approach based on the "ROY adaptation model." Sampling will be purposive 
until data saturation is achieved. Data analysis will follow the suggested steps using Elo Kingas’ method and MAX-
QDA20 software. Tool design will involve an inductive approach (informed by qualitative findings) and a comparative 
method (based on literature review) to develop and refine tool items.

Discussion  This study is the first to employ a mixed-method approach in developing an adaptation tool for endo-
metriosis. It uncovers underlying issues in the attitudes of patients, medical staff, and healthcare providers, offering 
insight into factors that can enhance the health and quality of life of affected women. The research findings can 
inform the creation of a relevant strategy for policymakers, planners, and healthcare professionals to better address 
the needs of women impacted by endometriosis.

Ethical code: IR.MUMS.NURSE.REC.1403.069.
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Plain language summary 

Endometriosis is a benign and chronic gynecological estrogen-dependent condition characterized by the presence 
of endometrial tissue outside the uterus, leading to a persistent inflammatory response in the pelvic region. Endome-
triosis lacks a definitive cure, and research has highlighted its profound impact on various aspects of women’s lives, 
including physical health, mental well-being, social interactions, sexual and marital relationships, economic stability, 
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Background
Endometriosis affects 2–10% of women in reproductive 
age and is characterized by the presence of ectopic endo-
metrial tissue, leading to chronic inflammatory reaction. 
The ovary, uterosacral ligament, Douglas, cervix, sigmoid 
colon, and pelvic peritoneum are the most common sites 
for replacement in the pelvic cavity [1–3]. Endometrio-
sis can be asymptomatic in some patients and may be 
incidentally discovered [4]. Women with endometriosis 
often experience symptoms such as infertility, periodic 
and non-periodic abdominal pain, painful menstruation, 
bloating, diarrhea or constipation, painful intercourse, 
painful urination, and painful defecation [5]. There is no 
definitive cure for endometriosis, and women with this 
chronic, estrogen-dependent disease may experience a 
variety of symptoms, from mild pain to severe debilita-
tion [6]. The etiology of endometriosis is intricate and 
multifactorial [7]. While the exact cause of endometrio-
sis remains unclear, retrograde menstruation is widely 
recognized as a major contributing factor [8, 9]. Quali-
tative studies examining the impact of endometriosis on 
women’s lives have revealed extensive effects across vari-
ous dimensions, including physical health, psychological 
well-being, social interactions, sexual and marital rela-
tionships, economic factors, employment, education, and 
lifestyle [1, 6, 10]. Given that endometriosis is a chronic 
condition with no conclusive cure and has a major impact 
on women’s lives [11], it is crucial to address adaption 
habits and endometriosis-related issues to disseminate 
valuable knowledge that could enhance the quality of 
life for affected women [12]. Regrettably, endometriosis 
is a deeply troubling ordeal and women’s issues often go 
undetected, resulting in the long-term effects of the con-
dition being overlooked and causing enduring distress 
[13]. Therefore, embracing an adaption lifestyle appears 
to be a beneficial and crucial strategy for women dealing 
with endometriosis [4, 5, 14].

Study aim
By analyzing the findings of this study, we can gain 
insights into women’s perceptions and experiences of 
endometriosis, delving into cultural nuances and expec-
tations. Ultimately, this can lead to the development of an 

adaptation tool to enhance the quality of life for women 
affected by endometriosis.

Specific objectives
The main objective:

Designing of the endometriosis adaptation assessment 
questionnaire.

The main research question:
What are the dimensions of an adaptation tool in 

women with endometriosis?
The goal of the qualitative phase:
Explaining women’s understanding and experience of 

adaptation to endometriosis.
The specific objectives of the quality stage:
Explaining women’s experience of adaptation to 

endometriosis.
Explaining the dimensions of adaptation with 

endometriosis.
The objective of the quantitative stage:
Designing of the endometriosis adaptation assessment 

tool.
Specific objectives of the quantitative phase:
Explaining the items of the endometriosis adaptation 

tool.

Practical purposes
Using this tool, it will be possible to assess adaptation 
to endometriosis in women and identify those requir-
ing intervention. By measuring adaptation with this 
tool, interventions can be targeted for women in need, 
evaluating the success and efficacy of the interventions 
to aid in the adaptation process for effected women with 
endometriosis. Subsequently, a support program can be 
developed based on these findings. Implementing this 
program within the healthcare system by staff and service 
providers can facilitate positive adaptation for women 
affected with endometriosis.

Methods/design
Study design
The study will employ a mixed-method approach. It will 
begin with an exploratory phase utilizing qualitative 
methods, followed by a quantitative phase [15].

employment status, educational pursuits, and lifestyle choices. Given the absence of a definitive treatment for endo-
metriosis, it is vital to address the concerns surrounding the condition to enhance the overall well-being of affected 
individuals. Providing support and understanding to women dealing with endometriosis is a crucial and beneficial 
approach. By exploring women’s perspectives, experiences, and cultural expectations related to endometriosis, valu-
able insights can be gained to develop tailored adaptation strategies and tools aimed at enhancing the quality of life 
for those affected by the condition.
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Sampling
The present study was confirmed by the Ethics Coun-
cil of Mashhad University of Medical Sciences (ethics 
code: IR.MUMS.NURSE.REC.1403.069). Subsequently, 
data collection will commence at the endometrio-
sis clinic of Imam Reza Hospital in Mashhad. The 
researcher will attend the endometriosis clinic, eligible 
women will be identified by referring to their medical 
records and will be invited to participate in the study 
using random sampling and considering the inclu-
sion and exclusion criteria. Before the study, written 
informed consent will be obtained from the partici-
pants. The researcher will introduce herself to the 
patients and will provide them with necessary explana-
tions regarding the study’s purposes. Then patients will 
be given written questionnaires to fulfill.

Inclusion criteria
Women aged 15–49  years with a diagnosis of endo-
metriosis through an open surgery, laparoscopy, his-
tological diagnosis of endometriosis, the presence of 
endometrioma cyst, or diagnosis by ultrasound and 
MRI confirmed by a gynecologist. Moreover, those 
women diagnosed with endometriosis localized in the 
pelvis and peritoneum, experienced the onset of endo-
metriosis symptoms at least one year, diagnosed with 
no presence of endometriosis in the partial region 
or remote organs, (e.g. lungs and brain), had Iranian 
nationality, be married, be literate to answer ques-
tions, be non-menopausal status (amenorrhea for over 
a year), did not suffer from any other major diseases, 
such as mental disorders, severe depression, schizo-
phrenia or chronic diseases such as diabetes, kidney 
disease, rheumatological disorders, cancer, and life-
threatening diseases will be involved in the study.

Contrary to the results of some studies suggesting no 
relationship between the severity or stage of endometrio-
sis and the severity of the symptoms [16–19], we will not 
consider the stage of the disease as an inclusion criterion 
in this study.

Exclusion criteria
The women who decline to further cooperate and submit 
an incomplete questionnaire (left unanswered more than 
10 percent of the questions) will be excluded from our 
study.

The first phase: qualitative study
The first phase consists of an exploratory qualitative 
study with directed analysis. This qualitative method will 
be used to explore and explain the understanding and 

experience of the effects of the disease and adaptation in 
women with endometriosis.

Sampling method
A directed qualitative content analysis approach will be 
adopted in this study. The COREQ checklist will be used 
for reporting the results of this study.

Data collection
At this stage, using semi-structured interviews with tar-
geted sampling method and with maximum diversity 
in terms of age, education, occupation, degree of the 
endometriosis, fertility or infertility. The women will be 
selected and their experiences and feelings will be exam-
ined and described using the guide of questions based on 
theory. After selecting the women and contacting them 
in person or by phone, an interview will be arranged. 
The interview will be conducted in a quiet room with 
the presence of the researcher and the participant at the 
place agreed between the researcher and the participant, 
and the participant’s voice will be recorded during the 
interview with their consent.

Data analysis
Data analysis starts simultaneously with data collection 
[20]. For data analysis, Elo and Kingas [21] compara-
tive analysis will be used, which consists of three stages: 
preparation, organization and reporting. This method 
is used when the analysis structure is based on previous 
knowledge [21]. The two-part preparation stage includes 
choosing the unit of analysis and finding the logical con-
nection of the data with the subject as a whole. Which 
starts with the selection of the unit of analysis and then 
goes on to understand the logical connection between 
the data and the subject as a whole according to the 
research question. We will use of four criteria to evaluate 
the accuracy of the qualitative data (Credibility, Depend-
ability, Confirmability, Transferability [22]. The interview 
texts and codes will be organized in MAXQDA 20.

A- Selecting the unit of analysis: In this step, the text of 
the interview will be implemented and the implemented 
text is considered as the unit of analysis. Both the obvi-
ous content, i.e. the transcript of the interview, and the 
hidden content, including silence, pauses, sighs, laughter, 
and body posture, will be also considered.

The second phase of the study (quantitative phase)
In the first step of the quantitative phase, the four-step 
method of Waltz et  al. will be used to make the tool, 
which includes 1-choosing a conceptual model, 2-deter-
mining measurement objectives, 3-determining the 
plan and map, and 4-making tools [23]. In the first step 
in this study, the adaptation model will be selected as a 
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conceptual model to measure the structure of adaptation 
to endometriosis. In the second step, the tool should be 
able to measure the degree of adaptation with endome-
triosis. In the third stage, by using the results of the first 
phase, the areas and dimensions of adaptation that can 
be measured, as well as the determination of the primary 
items, will be carried out. In the last stage, appropriate 
items will be designed based on the operational defini-
tions extracted from the content analysis and available 
resources. The items will be initially determined, then a 
scale will be added to them for measurement. In such a 
way that the information obtained from the interviews 
will be summarized, based on this information and using 
the available sources, a repository of items will be formed. 
From this repository, the initial items of the endometrio-
sis adaptation questionnaire will be selected. Then, in the 
next step, the way to answer the questions of the ques-
tionnaire and determine the way to score these questions 
will be determined. The primary tool will be checked by 
the research team and simple and understandable expres-
sions will be used. After revising the tool, the face validity 
of the tool will be checked.

Face validity: only examines the degree of conform-
ity of the instrument’s appearance with the subject it 
claims to measure, and this work will be done by the 
target group. Two qualitative and quantitative methods 
will be used for face validity. In qualitative face valid-
ity, several women from the target group (women who 
have endometriosis) will be interviewed face to face, and 
the level of difficulty (phrases and words that are dif-
ficult for the respondents to understand), the degree of 
appropriateness (property and appropriate communica-
tion) The items will be checked with the purpose, scale 
and dimensions of the questionnaire) and the ambiguity 
of the items (misconceptions of phrases and items). In 
quantitative formal validity of the obtained question-
naire, after modifying the problematic items based on 
the opinion of the participants, in order to determine 
the importance of each item and remove inappropriate 
items, it will be given to a limited population of women 
who have endometriosis. Answers will be determined as 
completely important, somewhat important, moderately 
important, slightly important, and not important at all. 
Answers will be scored on a 5-point Likert scale. Using 
the item impression, the importance of each item will be 
determined.

The content validity will be checked with two quanti-
tative and qualitative methods. In the qualitative method, 
the judgment of experts in the fields of midwifery, repro-
ductive health, nursing, and women will be used and they 
will asked to give their opinion about the tool by stud-
ying it carefully and the tool in terms of grammar, The 
use of appropriate words, placement of items in their 

proper place, and appropriate scoring are checked by 
experts (59) and after that, a quantitative content valid-
ity check will be performed, during which two indexes of 
content validity ratio (CVR) and content validity index 
(CVI) will be calculated [24–26]. The content validity 
index examines the necessity of an item from the point 
of view of experts. In order to determine CVR, a num-
ber of experts will be asked to review the items based on 
three scales: necessary, useful but not necessary, and not 
necessary. The answers will be calculated based on the 
CVR formula. The minimum validity ratio index will be 
determined from the Lawshe table based on the number 
of responding experts, and the items with lower CVR 
will be removed. In this way, inappropriate items will be 
corrected. The CVI analysis will be based on Waltz’s and 
Basel’s reliability index. The questionnaire will be given to 
a number of experts and they will be asked to determine 
the degree of relevance of the items based on a four-part 
Likert scale (not relevant, relatively relevant, relevant, 
and completely relevant). The CVI score will be obtained 
by dividing the number of experts who have chosen the 
3rd and 4th rank by the total number of responding 
experts. The content validity of the entire instrument 
(S-CVI) will be calculated by calculating the validity 
index for each item (I-CVI) and then the average of the 
total I-CVI in all items, that is, the S-CVI/Avg approach 
will be used. The acceptance criteria is 0.90 and above 
[26–28]. The kappa statistic is an agreement index that 
is matched by chance. Adjusted kappa value greater than 
0.74 is considered excellent, between 0.6 and 0.74 is con-
sidered good, and less than 0.6 is considered poor [29].

Construct validity: exploratory factor analysis and 
confirmatory factor analysis will be used to determine 
construct validity. The purpose of exploratory factor 
analysis is to find and specify relationships between vari-
ables and it is used to discover classes of variables that 
are most related to each other. To determine the valid-
ity of the construct in hospitals, it is used with available 
sampling method. According to the number of items, 
the sample size is determined (3–5 women per item). 
The samples will be selected from Iranian women liv-
ing in Mashhad who have a history of endometriosis. To 
check the adequacy of the sample for factor analysis and 
the ability to classify the data, the Keyser-Meyer-Elkin 
sampling index test and the Bartlett test will be used. It 
is a gravel graph and a varimax epoch. Expressions with a 
factor load of less than 0.4 will be removed. KMO greater 
than 0.5 and the significance of Bartlett’s test (P < 0.05) 
indicate the adequacy of the sample for factor analysis. 
Confirmatory factor analysis will be done with the aim of 
determining whether the relationships between the varia-
bles in the assumed model are similar to the relationships 
between the variables in the data. And it determines the 
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agreement of the assumed covariance with the observed 
covariance. It is done in 5 steps including determining 
the model, identifying, estimating the model param-
eters, evaluating the fit of the model with the data, and 
modifying or re-determining the model to improve the 
fit. Chi-square statistic is used to determine the dif-
ference between assumed and observed relationships, 
which is more than 0.05 desirable. Due to the sensitivity 
of chi-square to the sample size, the ratio of chi-square 
to degrees of freedom is used. NFI, GFI, AGFI, CFI, and 
RMSEA indices are used. The prerequisite for perform-
ing factor analysis is to confirm the normality of the data 
[28]. The resulting data will be analyzed with the help of 
Lisrel software.

Reliability: In order to determine the reliability of the 
tool, the reliability of the stability and the uniformity of 
the tool will be used. To determine internal reliability, 
Cronbach’s alpha coefficient will be used in completed 
questionnaires. Alpha coefficient above 0.7 is acceptable. 
To evaluate the stability of the instrument, test–retest will 
be used in a limited number of participants. The scores 
obtained in two stages will be compared using the intra-
class correlation index test. By using the standard error 
of measurement, the agreement of the instrument will be 
checked and the range of changes of the obtained scores 
will be determined. In the present study, SEM agreement 
will be used.

Research method: sequential exploratory combination
The second phase of the study, which is tool building, will 
be determine and measure face validity, content validity, 
construct validity, and tool reliability.

The statistical method will be used to describe or 
compare the main measurable outcomes and the out-
come used to calculate the sample size:

Cronbach’s alpha coefficient to determine the internal 
consistency of the instrument, interclass correlation test 
to determine the stability of the instrument, explora-
tory factor analysis to discover and determine the classes 
and relationships between instrument variables, Keyser-
Meyer-Elkin test, Bartlett’s test, Varimax cycle, sand 
graph to determine the adequacy of the sample in explor-
atory factor analysis and confirmatory factor analysis, to 
determine the similarity of the relationships between the 
variables in the assumed model with the relationships 
between the variables in the data and to determine the 
agreement of the assumed covariance with the observed 
covariance, RMSE, CFI will be used., AGFI, GFI, NFI 
will be used and descriptive statistical tests will be used 
to compare the demographic characteristics of the par-
ticipants. Prevalence, possible effect of the intervention 
or… along with the dispersion of the main outcome to 
calculate the sample size along with its assumption (from 

a source, pilot study, consensus of researchers, minimum 
valuable clinical effect or…):

The final sample size with reference to the amount of 
type 1 and type 2 error tolerated (in total and in each 
research group along with the possible time to reach it.

This study is the first to develop a tool for assessing 
adaptation to Endometriosis, introducing the Endome-
triosis Adaptation Scale. Endometriosis has a signifi-
cant impact on the quality of life and daily activities of 
affected women, including interpersonal relationships 
and sexual desires, as well as the ability to do daily tasks, 
work and fertility, interruptions in education and work, 
and reduced social participation, and physical and men-
tal wellbeing [30–32]. Unfortunately, even though life 
with endometriosis is very difficult for many patients, 
the problems of these patients have not been given much 
attention and women suffer from the harmful effects of 
this disease for a long time. Patients with endometriosis 
face a world full of false information about their disease, 
taboos, and unanswered questions, lack of timely diagno-
sis, and problematic treatments, which are covered with a 
painful, stubborn, and chronic disease [30, 31].

This instrument was formulated from a qualitative 
study following the Roy Adaptation model, supple-
mented by items from other adaptation and coping tools. 
Adapting to this crisis necessitates mental and physical 
preparation, as well as social and familial support [33]. 
Adaptation is defined as the alignment between individ-
ual needs and external demands [34]. In evolutionary the-
ory, adaptation refers to essential structural or behavioral 
changes that sustain life [35]. The physiological, social, 
and psychological aspects of adaptation are interdepend-
ent, meaning that changes in one area affect the others 
[36]. Adaptation is a complex, multidimensional, subjec-
tive, and interactive concept influenced by various factors 
and shaped by societal context [37]. Currently, there is no 
consensus on the definition and indicators of adaptation 
[38]. Adapting to stressors is a continuous, progressive 
interaction between an individual and their environment 
[39]. Understanding the effects of stress and adaptation is 
crucial for enhancing health outcomes [40]. One widely 
used model for adapting to diseases and stress is the Zinc 
Adaptation Model from 1970, which posits that adapta-
tion depends on the nature of the stimulus and an indi-
vidual’s response [41]. It categorizes stimuli into main, 
background, and residual types, to which individuals 
provide adaptive or ineffective responses. The model also 
distinguishes four dimensions: self-concept (psychologi-
cal), social interactions (playing), and emotional aspects 
(dependence and independence) as key components of 
adaptation [42]. This study leverages the Roy Adaptation 
model for its detailed examination of patients through 
interviews, observations, and measurements, focusing on 
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ineffective behaviors and their stimuli in relation to the 
disease. Ultimately, the study aims to elucidate women’s 
experiences of adapting to Endometriosis and establish 
the psychometric properties of a measurement tool for 
this adaptation.
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