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Abstract

Background: Patient-centered care is an essential component of health care quality. To achieve patient-centered
care, health care authorities should have a clear definition and an applicable tool to measure the extent of its
application. The real concept of patient centeredness should be developed by the patients themselves. We aimed
to demonstrate a way to develop a draft Arabic patient-centered infertility care (PCIC) questionnaire for females
clients following practical steps that address women with infertility.

Methods: An iterative process of questionnaire development was undertaken by combining two approaches: the
steps proposed by Robert F. DeVellis for scale development and the recommended practices for questionnaire
development and testing in the European statistical system. We attempted to develop the draft questionnaire that
involved conceptualization and operationalization, generation of an item pool, development of the questionnaire
format, review of the initial item pool by experts, and consideration of validation items for inclusion.

Results: We generated an item pool from in-depth interviews with 14 women who sought infertility care within 6
months before the interview time. We then added more items from a literature review. The item pool contained
123 items distributed through 10 domains. Ten women with infertility were included for face validation. Then,
experts with backgrounds in Obstetrics and Gynecology, Family Medicine, and Public Health reviewed the item
pool using content validation (n= 10 professors and/or specialists). The item pool was finally reduced to 57 items.
We developed the draft Arabic patient-centered infertility care questionnaire for female clients (PCIQ-F) with three
sections, including 66 items: background variables, PCIC experience variables, and a general question about the
quality of infertility care in the health facility. The draft questionnaire was further reviewed and edited last by
experts in preparation for part 2, which will test the questionnaire and prepare the final version.
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version to measure the PCIC level in health facilities.

Keywords: Infertility, Patient-centered, Questionnaire

Conclusion: The PCIQ-F questionnaire development is a multi-step iterative process started and ended by the
target users as experts. Experts’ participation in infertility care and in questionnaire format development had a great
impact on questionnaire development and conflict resolution. We recommend this transparent and replicable
approach for new instrument developers; it is likely to generate a questionnaire that is valid and acceptable to
target users. The draft PCIQ-F questionnaire is ready for testing of its psychometric properties before the final

Background

Patient-centered care (PCC) is the sixth element of
health care quality, as reported by the National Academy
of Medicine (formerly called the Institute of Medicine)
[1]. To ensure that PCC is actually implemented in
health care settings, new measures should be developed,
tested, and piloted [2]. These measures should include
actionable feedback from relevant stakeholders in the
development stage to achieve patient centeredness [2].
Infertility, which is defined as the inability to conceive
after 12 months of unprotected intercourse, is a public
health concern associated with psychological distress, eco-
nomic burden, and poor quality of life [3-5]. Infertility
has affected approximately 19% of couples in Saudi Arabia
[6]. Infertility care is known for its long-lasting and heavy
physical and emotional burdens on the affected couple,
making PCC of paramount importance [7, 8].

A systematic review, including 51 studies, by Dancet
et al. studied patients’ perspectives on fertility care [9].
They found significant methodological limitations, and
the majority of the reviewed studies did not examine
patient perspectives as their primary objective. An im-
portant limitation was the lack of questionnaire valid-
ation in the majority of studies. After Dancet’s review,
new assessment tools were developed and validated in
relation to infertility care. However, many of these
tools were focused on other aspects related to infertil-
ity care but not PCC, such as the Fertility Quality of
Life tool [8] and Cardiff Fertility Knowledge scale
[10]. The patient centeredness questionnaire-infertility
(PCQ-infertility) by van Empel et al. in 2010 [11] is
one of the most widely used questionnaires to object-
ively score the level of patient-centered infertility care
(PCIC). The drawback of this tool is that it is di-
rected at infertile couples together, even though it is
known that each partner has their own concerns and
needs during their fertility care journey. Another con-
cerning point is that the tool is being developed and
validated with European patients, so it might not be
applicable to a different culture. Holter et al. devel-
oped and validated a questionnaire for both women
and men, but it was specific to in vitro fertilization
(IVF) treatments. Additionally, it was based on the
theoretical foundation of the general instrument,

which was quality from a patient’s perspective but not
from the infertile patients’ perspectives [12]. Our lit-
erature review justified the need of a new tool for
measuring PCIC from Arab clients’ perspectives. The
dynamic nature of content validity due to the emer-
ging data and theories over time also suggested the
need for periodic revision of psychological assessment
instruments to ensure that they can measure the tar-
geted construct [13].

The study aim was to develop a new tool to assess
PCIC for female clients (PCIQ-F) based on the experi-
ences of Arab women.

Methods

We developed the PCIQ-F following the steps pro-
posed by Robert F. DeVellis for scale development
[14] and the recommended practices for questionnaire
development and testing in the European statistical
system [15]. The steps of questionnaire development
(part I) and questionnaire testing (part II) are summa-
rized in Fig. 1. This manuscript will cover question-
naire development (part I).

Step 1: determine clearly what you want to measure
Specification of the survey objectives

We developed the questionnaire to objectively measure
the level of patient centeredness of women’s infertility
care provided by health facilities in Arabic countries.

Literature review

We started by reviewing the literature looking for avail-
able tools to achieve the questionnaire objectives. The
review revealed many studies and systematic reviews
conducted on the topic in Western countries [11]. To
the best of our knowledge, no articles measured or even
defined PCIC from Arab patients’ perspectives compre-
hensively [16]. Patient centeredness is a culture-sensitive
subject. Values of infertile Western couples may not be
applicable in Arab populations, considering religious and
cultural differences.

Conceptualization and operationalization
We adopted the concept of PCC of the Institute of
Medicine “Providing care that is respectful of, and
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Fig. 1 Questionnaire development and testing steps
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responsive to, individual patient preferences, needs and
values, and ensuring that patient values guide all clinical
decisions” [17]. In addition, Picker’s Eight Principles of
PCC concluded that the concept has eight dimensions
[18]. To apply the concept, we defined what Arab infer-
tile women need, prefer, and value concerning infertility
care. Their perspective represented the items and
dimensions of the PCIQ-F. To operationalize the con-
cept, we translated the items into questions asked about
women’s recent experiences with infertility care focusing
on the points mentioned as valuable and important to
them. We grouped PCIQ-F items into dimensions,
which represented the domains of the final question-
naire. Each question has a score, so the total scores will
reflect the level of PCIC in general and in each dimen-
sion. We added a few questions about demographic and
fertility care characteristics as a possible source of error
[11]. This method was used by van Empel et al. to meas-
ure PCIC among European couples [11]. The developed
questionnaire had been tested among different Western
infertile couples and found to be a valid tool to assess
PCIC [19, 20].

Exploring concepts

Due to the lack of a comprehensive definition of PCIC
from Arab women perspectives [16], the concept of
PCIC was explored through in-depth interviews (IDIs).
The sample included 14 infertile Arab women who
sought infertility care in Jeddah, Saudi Arabia within 6
months preceding the interview time. They were asked
about their experience with infertility care and what they
need, expect, prefer, and value. We chose IDIs to explore
the concept because in the case of new survey develop-
ment, it is recommended that a user-focused consult-
ation be conducted to define the concept
comprehensively [15]. The details of this qualitative
study have been published in a separate paper [21].

Step 2: generate an item pool

An item pool was generated by combining both induct-
ive and deductive methods; i.e., from IDIs and a litera-
ture review. To capture the concept comprehensively,
we developed a large item pool that included items re-
vealing PCIC in different ways. Such apparent redun-
dancy was helpful in this stage [14].
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Step 3: determine the format for measurement

Decision on the data collection mode

This was a self-administered Arabic questionnaire. The
topic of measuring the degree of PCIC from the patient’s
point of view requires some degree of confidentiality.
The respondents should feel free to disclose their
opinion without being influenced by the presence of
medical staff or a third party [22]. The questionnaire
generally asks about the patient’s experience and
opinion about fertility care she received, so it asks
about easily retrievable information. In addition, the
questionnaire assesses the PCIC during a specified
frame time (during the last 6 months of treatment) in
a defined health facility to make it easier to memorize
and give more accurate answers as the quality of
health care is not a stable variable [14].

Writing the questions

Our questionnaire translated the variables into simple,
understandable, and unequivocal questions in words
taken from target users’ transcripts. Then, the question-
naire was checked for appropriateness by another group
of target users in step 4 of questionnaire development
(face validation). We invited target users in each and
every step of questionnaire development to improve its
validity and make it user friendly. Clear and short gen-
eral instructions were written in the front page of the
questionnaire to define some terms and guide the
respondents. To avoid being overlooked, special instruc-
tions were written close to the question to which they
refer.

Regarding the type of questions, apart from back-
ground questions, all the others are closed-ended ones.
We did not use the simple agree/disagree Likert scale
for all items but instead used an item-specific rating
scale because that scale is more reliable [23] and helps
avoid acquiescence-response bias (people like to be seen
as agreeable) [23]. We tried our best to make the ques-
tion stem as short and simple as possible. Regarding the
number of response options, we used few options for
each stem; i.e., 4—5 to avoid respondent fatigue espe-
cially because our questionnaire is long, which will help
improve the discrimination ability of the respondents
even with few response options [14]. Response options
are ordered in an obvious continuum; e.g., from the low-
est to highest to improve the respondents’
understanding.

We wrote questions in both positive and negative
directions to minimize the possibility of set responses
[14, 23] without using confusing negative phrasing.
We did not use filter questions, which direct the re-
spondent to different portions of the questionnaire
according to their answer because they are often
confusing [24].
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Determining question sequences

Questions were arranged into logical domains by PCIC
dimensions. The domains were ordered naturally follow-
ing a logical stream similar to what patients will go
through during their fertility care journey.

Step 4: have initial item pool reviewed by experts

At this stage we involved two kinds of experts: lay and
subject matter experts. We started by inviting lay experts
to participate in face validation of the initial item pool.
Those are women with fertility problems who sought
medical care within 6 months prior to invitation time.
Subsequently, we modified the initial item pool on the
basis of the face validation results as discussed in the
questionnaire development board, which was followed
by content validation that included subject matter ex-
perts. Another meeting among research team members
was held to discuss the input from content validation
and develop the first draft of the questionnaire for step
6. The details of face and content validation follow.

Face-validation

Face-validity was assessed according to the Lynn criteria
of content validity for instrument development [25]. We
invited lay experts to participate in evaluating the initial
item pool concerning importance and clarity. Lay ex-
perts were the same target users; ie., infertile women
who had experienced infertility care within the last 6
months before the date of invitation. We contacted the
women who agreed to participate by phone and ex-
plained to them the purpose and process of face valid-
ation, and experts’ inclusion criteria. We motivated
them by assigning them as experts who would partici-
pate in developing a tool that will be used to measure an
important indicator of health care quality. As all the po-
tential experts were Muslims, we added religious motiv-
ation words based on a core principle of Islam about
helping other human being to get rewards from Allah.
Adding to that, all lay experts received a letter of thanks
for their time and efforts. Lay experts were recruited
through purposive and snowball sampling methods. We
invited 14 women by phone, and 11 of them agreed to
participate. The invitations were extended starting in
August until October 2019. The number of participants
who agreed to participate was within the acceptable
range of the FVI calculation [25]. We included a het-
erogeneous group of experts with diverse personal
and infertility care characteristics to improve validity.
We prepared an Arabic online questionnaire with
three main sections: an introductory section, a per-
sonal information section, and an item-evaluation sec-
tion. Section one included a brief description of the
questionnaire, response instructions, and a consent
statement. Section two included questions about date
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of birth, level of education, parity, number of living
children, duration of infertility treatment, place of in-
fertility care, type of infertility treatment used, and
outcomes of treatment. Section three included the
PCIC items; i.e., the generated item pool divided into
domains. For each item in section three, there were
two questions and a feedback instruction: “How do
you rate the importance of the item to measure
PCIC?,” “How do you rate the clarity and language of
the item?” and “Write your suggestions concerning
this item.” For the questions on importance and clar-
ity, we adopted a 4-point ordinal rating scale [9, 25]:
1) The item is not important (clear), 2) The item is
somewhat important (clear), 3) The item is important
(clear), 4) The item is very important (clear). We
adopted a self-administered online method because of
its preference for use with sensitive topics so that the
respondents can disclose their opinions freely. In
addition, it reduces the time and cost of data collec-
tion, permits reaching a wide range of respondents,
and is associated with a high item-response rate [22,
26]. We applied “Forced answer” technology to avoid
missing questions and maximize the item-response
rate [27]. The online questionnaire was pre-tested for
usability and for ensuring the least respondent burden
until the final format was agreed upon. A maximum
of 25min was needed to complete the three parts,
which was within the acceptable range [15]. The Goo-
gle Forms platform was used to design the question-
naire in a manner that ensured respondent
anonymity. A questionnaire link was sent to the re-
spondents. As we did not include any identifying data
of the participants, we received the forms on the
spreadsheet anonymously. As the questionnaire was
long, we sent it to the experts divided into three links
to prevent participants’ fatigue. We sent a reminder
after 2 weeks to maximize the response rate. All ques-
tions in section 3 (PCIC items) were labeled as com-
pulsory so that the participant would not submit the
form with missing questions.

For data analysis, we computed the FVI for each
item (I-FVI) and the scale face validity index (S-FVI/
Ave) [25, 28]. The I-FVI equals the number of partic-
ipants who rated the item positively (3 or 4) divided
by the total number of participants. The S-FVI/Ave
was calculated as the sum of the I-FVI for all items
divided by the number of items [29]. We adopted the
S-FVI/Ave rather than the wuniversal agreement
method of the scale validity index, which equals the
number of items that were rated positive (3 or 4) by
all experts divided by the total number of items. For
the scale content validity calculation, the scale con-
tent validity index (S-CVI/Ave) method is preferred
over the universal agreement when the number of
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experts is high because reaching universal agreement
is difficult [29]. We interpreted the findings on the
basis of the Lynn criteria for the I-FVI; as a result, an
excellent FVI was defined as an [-FVI of >0.78 for 10
experts [25] and an S-FVI/Ave of >0.90 [29]. For new
instruments, Davis suggested >80% agreement among
the judges [28]. After calculating the results, we held
a meeting involving the questionnaire’s developers to
discuss the FVI and asked them to suggest revisions,
deletions, or substitutions.

Content validation

Ten experts in research methodology or infertility care
were purposefully invited to participate in assessing con-
tent validity. The experts included two professors; one
associate professor; three assistant professors; and four
physician specialists in Family Medicine, Public Health,
Obstetrics and Gynecology, and infertility who had ex-
perience in questionnaire development. The retained
items after face validation were sent to the experts. Cal-
culation and interpretation of the CVI for the items (I-
CVI) and the scale (S-CVI/Ave) were conducted in the
same manner as that used for the FVI [25, 28, 29].

Step 5: consideration of the validation items for inclusion
For construct validity, the questionnaire comprised a do-
main (latent variable), items (observed variables), and
participants’ characteristics (source of error).

For criterion validity, a general question about the
quality of infertility care in the health facility was added
to the questionnaire to measure concurrent criterion
validity. PCC is known to be associated with higher
health care quality [1].

Ethics approval and consent to participate

All methods were performed in accordance with the
Declaration of Helsinki. Ethical approval for the study
was provided by the Medical Research and Studies De-
partment, Directorate of Health Affairs, Ministry of
Health, Jeddah, Saudi Arabia (number A00306), and the
Universiti of Sains Malaysia (number USM/JEPeM/
15020056). Written informed consent was obtained from
all participants.

Results

Item pool

IDIs generated nine dimensions with a total of 116
items. We added seven more items from the literature
review [8-12, 16]. The item pool contained 123 items
and 10 domains (Additional file 1).

Face-validity
The total number of returned questionnaires was 11.
One was excluded because the respondent filled out only



Webair et al. BMC Medical Research Methodology (2021) 21:188

one part of the questionnaire because of an emerging so-
cial issue. The experts’ characteristics are presented in
Table 1. Finally, 10 completed questionnaires were in-
cluded in the analysis.

Meetings among research team members were held to
discuss these results, take action, and prepare the item
pool for content validation. Based on our preset criteria,
an I-FVI > 0.78 and an S-FVI > 0.90 were considered to
be excellent. Results analysis showed that the I-FVIs of
123 items ranged from 0.3-1 and 0.4-1 for clarity and

Table 1 Participants characteristics for face validation

Participant characteristics Category No.(%)
Age (years) 25- 3 (30
30- 3 (30)
35- 2 (20)
40- 1(10)
> 45 1010
Education Up to secondary 3 (30)
school
Bachelor 6 (60)
Higher education 1(10)
Type of infertility Primary 4 (40)
Secondary 6 (60)
Duration of infertility (years) 1- 5 (50)
5- 3 (30)
10-15 2 (20)
Duration of seeking care (years) 2 2 (20)
4 3 (30)
5 1(10)
6 2 (20)
7 1(10)
Treatment (total > 100% as several IVF/ICSI? 5 (50)
treatment modalities used) Ovulation induction 6 (60)
Surgery 1(10)
VR 1(10)
Outcome Failed 7 (70)
Miscarriage 2 (20)
Pregnant 1(10)
Health facility visited (total > 100% Polyclinics 3(30)
as more than one facility visited) General 3 (30)
government
hospitals
General Private 5 (50)
hospitals
Hospitals with ART® 5 (50)
Units
Total 10
(100)

2IVE/ICSI in vitro fertilization/intracytoplasmic sperm injection, PIUl; Intrauterine
Insemination, “ART Assisted reproductive technology
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importance, respectively. Generally, 28 items were
scored < 0.78 for clarity and/or importance. For clarity,
24 items scored < 0.78 and 7 items scored < 0.78 for im-
portance. The S-FVI/Ave was a bit low for clarity (0.80)
and excellent for importance (0.90) (Additional 1).

For items with an I-FVI<0.78, the board members
discussed whether to delete, or re-write according to the
clarity, importance, notes from lay experts, and panel
members suggestions. All items with a low importance
score were deleted. Items with a low clarity score were
deleted if there were other questions with a better score
that covered the intended meaning or re-written
(Table 2). Simultaneously, the board members exten-
sively revised the whole item pool for improvement.
Finally, 28 items having variable scores haigh and
low were deleted, 10 were re-written, and 1 was merged
with another similar question. After deleting 28 items,
the S-FVI/Ave items were recalculated for both clarity
and importance and were found to have increased to 0.9
and 0.94, respectively, which are considered excellent
FVIs. All of the retained items had an I-FVI for import-
ance of >0.8. Additional file 1 shows all items, I-FVI, S-
FVI/Ave, and decision. The total number of retained
items was 94 (Additional file 1).

Content validity

Calculation and interpretation of the CVI for items (I-
CVI) and scale (S-CVI/Ave) were conducted in the same
manner as that for the FVI. Of 94 items involved in the
CVI, the I-CVI ranged from 0.40-1.00, with 37 items
having scores of <0.78. The S-CVI/Ave was 0.80. The
items scored < 0.78 were deleted. Additional file 1 shows
the CVI and decision for each item. After deleting 37
items, the S-CVI/Ave increased to 0.90. The total num-
ber of retained items was 57. Additional file 1 shows the
retained items and CVI after deletions.

PCIQ-F draft questionnaire

The draft of our questionnaire after face and content
validation contained three sections: background vari-
ables, PCIC experience variables, and a general question
about the quality of infertility care in the health facility
in general. Additional file 2 shows the English version of
the PCIQ-F draft. This draft is ready for the remaining
psychometric testing.

I.  Background variables:

Name of the health facility being evaluated
Age

Level of education

Number of pregnancies

Number of living offspring

S
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Items I-FV®  I-FVPP Action
(Clarity) (Importance)
1.How easy is to find appointments at a fitting time? 08 0.7 Delete
3.What is the nearest appointment you usually find? E.g. within a week, >1wk-3wk, >3wk- 5 wk, > 5 wk 0.5 08 Rewrite
4How easy is it to reach the health facility for infertility treatment? 06 09 Delete
7|.To v7vhat extent did this health facility show justice in providing services e.g. booking appointment, go into the 0.6 0.6 Delete
clinic?
8.How frequent did you need an intermediary to book appointment or access health services for infertility? 0.7 08 Rewrite
12.What is the average waiting time you spend before entering the clinic? 0.7 08 Rewrite
14.To what extent did you face the problem of overcrowding while receiving health care in this facility? 0.5 08 Delete
20.How do you rate the cleanliness in the water closet 0.7 1.0 Delete
21.How do you rate the tidiness in this health facility in general? 0.7 1.0 Rewrite
32.Did your physician or nurse consider your preferences regarding privacy? 03 09 Delete
34.Did your physician or nurse let you know who are the health staff in the room when you receive fertility care? 0.7 09 Delete
36.Was there another patient with you in the same room while you were receiving fertility care? 0.7 0.9 Delete
38.Did your physician or nurse tell others about your infertility issues while you preferred not to? 06 10 Rewrite
47 How do you rate the staff communication during your treatment journey? 08 06 Delete
48.Did the healthcare team members respect each other? 0.6 06 Delete
49.Did you notice inappropriate behavior from any healthcare team member? 06 04 Delete
SO.Dvid your physician or nurse tell you something during your treatment journey then you discovered it was not 0.6 09 Rewrite
true?
51.Have you booked for an operation or procedure to be done by your physician then another one did it for you 0.6 09 Delete
without your permission?
52.Was your physician honest about the possible outcomes of infertility care? E.g. success rate of ICSI 0.5 10 Delete
53.Was the healthcare team willing to tell you about errors or incidents, if happened? 0.5 1.0 Rewrite
54.To what extent can you trust your physician? 0.6 0.9 Rewrite
55.Did you notice materialistic behaviors from your physician or nurse? 04 08 Delete
56.Did you need to pay extra fees directly to your physician or nurse to receive fertility care? 06 1.0 Rewrite
57.To what extent did the medical team practice medicine in love and dedication? 0.6 0.8 Delete
63.Did your physician give you the prescription without examining your body? 0.7 10 Rewrite
70.Was your physician keen to prescribe medicines with the least side effects? 08 0.7 Delete
74.Have you ever felt that you extract the words from your physician by effort? 05 0.8 Delete
95.Did you receive infertility awareness-raising activity invitation or announcement through this health facility? 1 0.5 Delete

2I-FVI Item face validity index

6. Types of treatment used
Duration of infertility treatment
8. Pregnancy status

N

II. PCIC variables, divided into 10 domains, with a
total of 57 questions:

Accessibility (6 questions)

Minimizing cost (1 question)

Physical comfort (5 questions)

Privacy (5 questions)

Staff attitude and communication (6 questions)

AR e

O ® N

III.

Staff competence (3 questions)

Information and education (14 questions)
Psychological and emotional support (7 questions)
Continuity and coordination of care (8 questions)

. Participation in care (2 questions)

General question about the quality of infertility care
in the health facility in general (10-point Likert
scale to maximize scale discrimination as this is the
only question to assess the quality in health facility
as a whole) [14].
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Discussion

This study presented the steps in developing a draft
questionnaire assessing PCIC for female clients (PCIQ-
F). To our knowledge, this is the first questionnaire
developed in the Arabic language and from Arab and
Middle Eastern women’s experiences to measure PCIC.
We adopted a clear and comprehensive approach to de-
velop the questionnaire by applying the steps proposed
by Robert F. DeVellis for scale development and the rec-
ommended practices for questionnaire development and
testing in the European statistical system. Our approach
included two parts: 1) The first was to develop the draft
questionnaire: conceptualization and operationalization,
generation of an item pool, determination of the ques-
tionnaire format, initial item pool review by experts, and
consideration of which validation items to include. 2)
Testing and finalization of the developed questionnaire,
which is beyond the scope of this paper.

Compared with the approach used for the majority
of the available questionnaires measuring PCIC, our
approach demonstrated the process of questionnaire
development from the point of zero details. We
needed to do that because we lacked a clear defin-
ition of the PCC concept from Arab and Middle
Eastern client’s perspectives. A review of the avail-
able tools showed that some tools focused on other
aspects of health care quality but not patient cen-
teredness; e.g. the FertiQoL tool by Boivin et al. [8],
another tool that was developed from a pre-existing
general questionnaire (quality from the patient’s per-
spective) [12] that did not explore the concept from
infertile patients’ experiences and was being used for
IVF patients only. Some studies have included a
questionnaire as a tool to measure the primary ob-
jective of the study (patient satisfaction and experi-
ence with IVF), so the details of questionnaire
development and validation were not included [30].
The PCQ-infertility is one of the best available tools
to validly and reliably measure PCIC because it was
developed from qualitative study results that first de-
fined the PCIC on the basis of the patients’ own
words, then tested the psychometric properties of
the developed questionnaire [11]. However that
questionnaire was developed and tested on European
patients only, which might not be applicable to other
cultures. In addition, the PCQ-infertility is used for
infertile couples together, which may overlook points
that are important to one partner but not to the
other, or give biased results represented by the dom-
inant partner.

It is important to highlight some cultural and religious
aspects of infertility in the Middle East where the major-
ity of people are Arabs and Muslims. The perception of
infertility as the woman’s fault is still common there and
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has been reported in older and recent literature despite
modernization and development [31, 32]. On the other
hand, although male infertility is perceived as an emas-
culating condition, it is usually kept as a close secret to
avoid stigmatization [33]. Treatment of male infertility is
mostly achieved by using assisted reproductive technolo-
gies, which are performed in the women’s body [34] and
thus hides men and shows women as the cause of infer-
tility in front of their communities, which causes more
psycho-social stress in the affected women. Furthermore,
the reproductive technologies that include third party
donation are prohibited in Islam and therefore in most
Middle Eastern countries [31]. All of these differences
and others mean that adoption of a European concept
and tool regarding PCIC is inappropriate and necessi-
tates creating a concept from Arab and Middle Eastern
peoples’ perspectives.

Our approach started by PCIC conceptualization
mainly by IDIs, which involved the target users. Simi-
larly, a qualitative method was preferred by the authors
as an initial step to develop tools measuring patient
experiences in fertility care [11, 30]. Van Empel con-
ducted seven focus groups with 54 infertile patients to
conceptualize patient centeredness [11]. We adopted
IDIs rather than focus group discussion because the
former is known to be more suitable for sensitive topics
[30, 35, 36]. In addition, IDIs are generally thought to be
preferable to other forms of qualitative and quantitative
research when collecting data about patient-reported
experiences [37, 38]. Some of the limitations of focus
group discussion on the subject of patient experience
include feeling difficulty in disclosing sensitive issues re-
lated to the experience in front of the group that could
be important, giving responses that are socially accept-
able rather than expressing the real opinion or experi-
ence, and the occasional challenge of giving all of the
participants the same opportunity to express their ex-
perience due to the predominance of some of them [38].

Concerning the item pool, a large item pool was cre-
ated to cover the concept comprehensively [14]. Large
item pools were created in similar questionnaires meas-
uring PCIC and found to be helpful [11, 36]. The litera-
ture has shown that the initial item pool should be at
least twice (and preferably five times) as large as the de-
sired final version [39, 40].

Regarding the format of the PCIQ-F, we followed sev-
eral tips to achieve higher measurement quality and
eliminate confusion. These tips included dominating
closed-ended questions, item-specific rating rather than
using the simple Likert rating scale, including both posi-
tive and negative items without using confusing negative
phrasing, and avoiding filtering questions because they
are confusing [14, 23, 24].
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A literature review has shown that scale characteristics
have an impact on data quality; e.g., rating scales pro-
vided a lower number of item-nonresponses and higher
reliability than those of continuous scales, and item-
specific scales provided higher measurement quality than
binary agree—disagree scales [23].

Since we started with a very large item pool, it was ne-
cessary to reduce it and decide which items should be
included in the draft questionnaire, which is the content
validation. Many methods have been used by researchers
to conduct content validation. The CVI is widely used
because it gives a score for each item to enable devel-
opers to make decisions in addition to its simplicity in
calculation, reporting, and understanding [29, 41].

However, it can be argued that there is a possibility
of chance agreement when using the CVI, so
additional measures, such as the inter-rater agreement
has to be undertaken. Pilot et al. concluded that a
CVI score of >0.78 generally indicates a low possibil-
ity of chance agreement, especially if the number of
experts is >10 [41].

The limitation of our approach was that it included
participants from a single city rather than from an entire
country or multiple countries. We tried to overcome this
by choosing a central city that provides tertiary health
care for a wide area in the kingdom. The women with
infertility included in this study were treated in Jeddah,
but some of them lived outside Jeddah. In addition, we
selected this group from different Arab countries in the
Middle East. The diversity of our sample concerning na-
tionality, residency, infertility features, and hospitals vis-
ited made participant selection a bit difficult and time
consuming, but our aim was to make it more represen-
tative. After psychometric testing, the final questionnaire
could be tested on other Arab country populations to
ensure its validity and suitability for that group.

Conclusions

The outcome of this study was the PCIQ-F draft
questionnaire, which is ready for the questionnaire
testing step. We expect that some items will be
dropped after formal validation based on the results
of psychometric testing. However, reporting these
steps in the questionnaire development is of para-
mount importance because it shows other researchers
a clear and reproducible method for development of
new tools of this type.

Abbreviations

CVI: Content validity index; FVI: Face-validity index; IDI: In-depth interviews;
IVF: In vitro fertilization; PCC: Patient-centered care; PCIC: Patient-centered

infertility care; PCIQ-F: Patient-centered infertility questionnaire for female

clients; PCQ-infertility: Patient centeredness questionnaire-infertility

Page 9 of 10

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512874-021-01376-w.

Additional file 1: Item pool with face validity index for calrity and
importance, and the decision taken. FVI and S-FVI/Ave after deleting
items. Content validity index with items decision. The items for draft
patient-centered infertility care questionnaire for female clients (PCIQ-F),
with item and domain content validity index.

Additional file 2: Patient-Centered Infertility Care for Female Clients
(PCIQ-F) Draft Questionnaire.

Acknowledgments
We thank the women and experts who participated in the study. We also
thank Enago for editing our manuscript.

Authors’ contributions

HHW, TATI, SBI, and AJK contributed to the concept and design of the study.
HHW, TATI, SBI, AJK, NHNH, AAK, FAAB, RM, NRI, and NB contributed to the
data collection. HHW, TATI, and SBI were responsible for data analysis and
interpretation of the results. All authors contributed to writing the
manuscript. All authors revised, read, and approved the manuscript.

Funding
This research did not receive any specific grant from funding agencies.

Availability of data and materials
All data generated or analyzed during this study are included in this
published article and its supplementary information files.

Declarations

Ethics approval and consent to participate

All methods were performed in accordance with the Declaration of Helsinki.
Ethical approval was provided by the Medical Research and Studies
Department, Directorate of Health Affairs, Ministry of Health, Jeddah, Saudi
Arabia (number A00306). And the Universiti of Sains Malaysia (number USM/
JEPeM/15020056). Written informed consent was obtained from all
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details

1Depar‘[mem of Family Medicine, School of Medical Sciences, Universiti Sains
Malaysia, Health Campus, 16150 Kubang Kerian, Kelantan, Malaysia.
“Department of Family Medicine, Hadhramout University, College of
Medicine, PO Box 50512, Mukalla, Hadhramaut, Yemen. *Department of
Community Medicine, School of Medical Sciences, Universiti Sains Malaysia,
Health Campus, 16150 Kubang Kerian, Kelantan, Malaysia. “Obstetrics and
Gynaecology Department, Ministry of Health, King Abdulaziz Hospital,
P.0.Box 31467, Jeddah 21497, Saudi Arabia. “Women's Health Development
Unit, School of Medical Sciences, Universiti Sains Malaysia, Health Campus,
16150 Kubang Kerian, Kelantan, Malaysia. ®Johor Bahru District Health Office,
Johor Bahru, Malaysia. ’International Medical Center, Jeddah, Saudi Arabia.

Received: 10 March 2021 Accepted: 23 August 2021
Published online: 20 September 2021

References

1. Baker A. Crossing the quality chasm: a new health system for the 21st
century. Br Med Journal Publishing Group. 2001;323(7322):1192. https://doi.
0rg/10.1136/bm;j.323.7322.1192.

2. Epstein RM, Street RL. The values and value of patient-centered care. Ann
Fam Med. 2011;9(2):100-3. https://doi.org/10.1370/afm.1239.

3. Zegers-Hochschild F, Adamson GD, de Mouzon J, Ishihara O, Mansour R,
Nygren K, et al. International Committee for Monitoring Assisted


https://doi.org/10.1186/s12874-021-01376-w
https://doi.org/10.1186/s12874-021-01376-w
https://doi.org/10.1136/bmj.323.7322.1192
https://doi.org/10.1136/bmj.323.7322.1192
https://doi.org/10.1370/afm.1239

Webair et al. BMC Medical Research Methodology

20.

21.

22.

23.

24.

(2021) 21:188

Reproductive Technology (ICMART) and the World Health Organization
(WHO) revised glossary of ART terminology, 2009. Fertil Steril. 2009,92(5):
1520-4. https://doi.org/10.1016/j fertnstert.2009.09.009.

Practice Committee of the American Society for Reproductive Medicine.
Definitions of infertility and recurrent pregnancy loss: a committee opinion.
Fertil Steril. 2020;113(3):533-5. https://doi.org/10.1016/j fertnstert.2019.11.025.
Centers for Disease Control Prevention: National public health action plan
for the detection, prevention, and management of infertility. Atlanta,
Georgia: Centers for Disease Control and Prevention;; June 2014.

Al-Turki HA. Prevalence of primary and secondary infertility from tertiary
center in eastern Saudi Arabia. Middle East Fertil Soc J. 2015;20(4):237-40.
https.//doi.org/10.1016/j.mefs.2015.02.001.

Silow-Carroll S, Alteras T, Stepnick L. Patient-centered Care for Underserved
Populations: Ddefinition and best practices. Washington, DC: Economic and
Social Research Institute; 2006.

Boivin J, Takefman J, Braverman A. The fertility quality of life (FertiQol) tool:
development and general psychometric properties. Hum Reprod. 2011;
26(8):2084-91. https://doi.org/10.1093/humrep/der171.

Dancet EA, Nelen WL, Sermeus W, De Leeuw L, Kremer JA, D'Hooghe TM.
The patients' perspective on fertility care: a systematic review. Hum Reprod
Update. 2010;16(5):467-87. https://doi.org/10.1093/humupd/dmg004.
Bunting L, Tsibulsky |, Boivin J. Fertility knowledge and beliefs about fertility
treatment: findings from the international fertility decision-making study.
Hum Reprod. 2013;28(2):385-97. https://doi.org/10.1093/humrep/des402.
van Empel IWH, Aarts JWM, Cohlen BJ, Huppelschoten DA, Laven JSE, Nelen
WLDM, et al. Measuring patient-centredness, the neglected outcome in
fertility care: a random multicentre validation study. Hum Reprod. 2010;
25(10):2516-26. https://doi.org/10.1093/humrep/deq219.

Holter H, Sandin-Bojo A-K, Gejervall A-L, Wikland M, Wilde-Larsson B, Bergh
C. Quality of care in an IVF programme from a patient's perspective:
development of a validated instrument. Hum Reprod. 2013;29(3):534-47.
https.//doi.org/10.1093/humrep/det421.

Haynes SN, Richard D, Kubany ES. Content validity in psychological
assessment: a functional approach to concepts and methods. Psychol
Assess. 1995;7(3):238-47. https://doi.org/10.1037/1040-3590.7.3.238.

DeVellis RF. Scale development: theory and applications. Los Angeles: Sage
publications; 2016.

Brancato G, Macchia S, Murgia M, Signore M, Simeoni G, Blanke K, Kérner T,
Nimmergut A, Lima P, Paulino R, et al. Handbook of Recommended
Practices for Questionnaire Development and Testing in the European
Statistical System. European Commission Grant Agreement 2004103000002.
http://epp.eurostat.ec.europa.eu/portal/page/portal/research_methodology/
documents/Handbook_questionnaire_development_2006.pdf.

Webair HH, Ismail TAT, Ismail SB. Patient-centered infertility care from an
Arab perspective: a review study. Middle East Fertil Soc J. 2018;23(1):8-13.
https.//doi.org/10.1016/j.mefs.2017.10.003.

Wolfe A. Institute of Medicine Report: crossing the quality chasm: a new
health care system for the 21st century. Policy Polit Nurs Pract. 2001;2(3):
233-5. https://doi.org/10.1177/152715440100200312.

Picker Institute. Influence, inspire, empower; Impact Report 2019-2020.
Oxford; Picker Institute Europe. https.//www.picker.org/wp-content/uploa
ds/2021/01/Annual-Review-2019-2020.pdf.

Karajici¢ S. Towards patient-centered infertility health care: case study Slovak
Republic. Health Policy Institute. 2014;9(3):1-57.

Mourad SM, Curtis C, Gudex G, Merrilees M, Peek J, Sadler L. Measuring
patient-centredness in publicly funded fertility care: a New Zealand
validation and international comparison of the patient-Centred
questionnaire-infertility. Aust N Z J Obstet Gynaecol. 2019;59(2):265-71.
https://doi.org/10.1111/ajo.12869.

Webair HH, Ismail TAT, Ismail SB, Khaffaji AJ. Patient-centred infertility care
among Arab women experiencing infertility: a qualitative study. BMJ Open.
2021;11(6):044300. https://doi.org/10.1136/bmjopen-2020-044300.

Bowling A. Mode of questionnaire administration can have serious effects
on data quality. J Public Health. 2005;27(3):281-91. https.//doi.org/10.1093/
pubmed/fdi031.

DeCastellarnau A. A classification of response scale characteristics that affect
data quality: a literature review. Qual Quant. 2018;52(4):1523-59. https://doi.
0rg/10.1007/511135-017-0533-4.

Waltz CF, Strickland OL, Lenz ER, Satyshur RD, Satyshur RD, Stone KS, et al.
Measurement in nursing and health research. New York: Springer publishing
company; 2016. https://doi.org/10.1891/9780826170620.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

Page 10 of 10

Lynn MR. Determination and quantification of content validity. Nurs Res.
1986;35(6):382-5. https://doi.org/10.1097/00006199-198611000-00017.
Marcano Belisario JS, Jamsek J, Huckvale K, O'Donoghue J, Morrison CP, Car
J. Comparison of self-administered survey questionnaire responses collected
using mobile apps versus other methods. Cochrane Database Syst Rev.
2015;7. https://doi.org/10.1002/14651858 MR000042.pub2.

Spethmann P. Out of stock situations as a retail service failure: the role of item
importance and service recovery measures-an experimental study of the
German grocery retail sector. United Kingdom: University of Surrey; 2016.
Davis LL. Instrument review: getting the most from a panel of experts. Appl
Nurs Res. 1992,5(4):194-7. https://doi.org/10.1016/S0897-1897(05)80008-4.
Polit DF, Beck CT. The content validity index: are you sure you know what's
being reported? Critique and recommendations. Res Nurs Health. 2006;
29(5):489-97. https.//doi.org/10.1002/nur.20147.

Gonen LD. Satisfaction with in vitro fertilization treatment: patients’
experiences and professionals’ perceptions. Fertil Res Pract. 2016;2(1):6.
https://doi.org/10.1186/540738-016-0019-4.

Abu-Rabia A. Infertility and surrogacy in islamic society: socio-cultural,
psychological, ethical, and religious dilemmas. Open Psychol J. 2013;6(1)-—
60. https://doi.org/10.2174/1874350101306010054.

lbrahim MM, Rahman Al Awar SAA, Nayeri ND, Al-Jefout M, Ranjbar F,
Moghadam ZB. Perceptions of Infertility among women in United Arab
Emirates: a qualitative study. Electron Physician. 2019;11(2):=7551. https//
doi.org/10.19082/7544.

INHORN MC. Middle eastern masculinities in the age of new reproductive
technologies: male infertility and stigma in Egypt and Lebanon. Med
Anthropol Q. 2004;18(2):162-82. https://doi.org/10.1525/maq.2004.18.2.162.
Turner KA, Rambhatla A, Schon S, Agarwal A, Krawetz SA, Dupree JM, et al.
Male infertility is a Women'’s health issue—research and clinical evaluation
of male infertility is needed. Cells. 2020;9(4):990. https://doi.org/10.3390/
ells9040990.

Milena ZR, Dainora G, Alin S. Qualitative research methods: a comparison
between focus-group and in-depth interview. Ann Univ Oradea Econ Sci
Series. 2008;17(4):1279-83.

Zamanzadeh V, Ghahramanian A, Rassouli M, Abbaszadeh A, Alavi-Majd H,
Nikanfar A-R. Design and implementation content validity study:
development of an instrument for measuring patient-centered
communication. Int J Caring Sci. 2015;4(2):165-78. https://doi.org/10.15171/
jcs.2015.017.

Lasch KE, Marquis P, Vigneux M, Abetz L, Arnould B, Bayliss M, et al. PRO
development: rigorous qualitative research as the crucial foundation. Qual
Life Res. 2010;19(8):1087-96. https.//doi.org/10.1007/511136-010-9677-6.
Brédart A, Marrel A, Abetz-Webb L, Lasch K, Acquadro C. Interviewing to
develop patient-reported outcome (PRO) measures for clinical research:
eliciting patients’ experience. Health Qual Life Outcomes. 2014;12(1):15.
https.//doi.org/10.1186/1477-7525-12-15.

Kiine P. The handbook of psychological testing. 2nd ed: London: Routledge; 2000.
Weiner IB, Schinka JA, Velicer WF. Handbook of psychology, volume 2, research
methods in psychology. 2nd ed: Hoboken: Wiley [Imprint]. 2012. http:/public.
ebookcentral.proquest.com/choice/publicfullrecord.aspx?p=918179.

Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content
validity? appraisal and recommendations. Res Nurs Health. 2007,30(4):459—
67. https://doi.org/10.1002/nur.20199.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://doi.org/10.1016/j.fertnstert.2009.09.009
https://doi.org/10.1016/j.fertnstert.2019.11.025
https://doi.org/10.1016/j.mefs.2015.02.001
https://doi.org/10.1093/humrep/der171
https://doi.org/10.1093/humupd/dmq004
https://doi.org/10.1093/humrep/des402
https://doi.org/10.1093/humrep/deq219
https://doi.org/10.1093/humrep/det421
https://doi.org/10.1037/1040-3590.7.3.238
http://epp.eurostat.ec.europa.eu/portal/page/portal/research_methodology/documents/Handbook_questionnaire_development_2006.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/research_methodology/documents/Handbook_questionnaire_development_2006.pdf
https://doi.org/10.1016/j.mefs.2017.10.003
https://doi.org/10.1177/152715440100200312
https://www.picker.org/wp-content/uploads/2021/01/Annual-Review-2019-2020.pdf
https://www.picker.org/wp-content/uploads/2021/01/Annual-Review-2019-2020.pdf
https://doi.org/10.1111/ajo.12869
https://doi.org/10.1136/bmjopen-2020-044300
https://doi.org/10.1093/pubmed/fdi031
https://doi.org/10.1093/pubmed/fdi031
https://doi.org/10.1007/s11135-017-0533-4
https://doi.org/10.1007/s11135-017-0533-4
https://doi.org/10.1891/9780826170620
https://doi.org/10.1097/00006199-198611000-00017
https://doi.org/10.1002/14651858.MR000042.pub2
https://doi.org/10.1016/S0897-1897(05)80008-4
https://doi.org/10.1002/nur.20147
https://doi.org/10.1186/s40738-016-0019-4
https://doi.org/10.2174/1874350101306010054
https://doi.org/10.19082/7544
https://doi.org/10.19082/7544
https://doi.org/10.1525/maq.2004.18.2.162
https://doi.org/10.3390/cells9040990
https://doi.org/10.3390/cells9040990
https://doi.org/10.15171/jcs.2015.017
https://doi.org/10.15171/jcs.2015.017
https://doi.org/10.1007/s11136-010-9677-6
https://doi.org/10.1186/1477-7525-12-15
http://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?p=918179
http://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?p=918179
https://doi.org/10.1002/nur.20199

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Step 1: determine clearly what you want to measure
	Specification of the survey objectives
	Literature review
	Conceptualization and operationalization
	Exploring concepts

	Step 2: generate an item pool
	Step 3: determine the format for measurement
	Decision on the data collection mode
	Writing the questions
	Determining question sequences

	Step 4: have initial item pool reviewed by experts
	Face-validation
	Content validation

	Step 5: consideration of the validation items for inclusion
	Ethics approval and consent to participate

	Results
	Item pool
	Face-validity
	Content validity
	PCIQ-F draft questionnaire

	Discussion
	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

