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Abstract

Background: Evaluating the patient’s perspective is crucial for high-quality healthcare. Traditional satisfaction surveys have
limitations due to subjectivity. Valid ecological measures are lacking in non-western populations. Objective: Validate Patient
Experience Assessment Scale (PXAS) for tertiary care hospital. Methods: The development of PXAS involved domain identi-
fication, scale creation, language review, and validity assessment. Experts crafted a |2-question scale with a net promoter
score (NPS). Language experts reviewed for clarity and equivalence. The content and face validity were evaluated using
the content validity index (CVI) and the face validity index. SPSS analyzed data for reliability and test-retest over 3 to 4
weeks. Results: 464 participants were included, mainly aged 31 to 40, participated. PXAS showed good reliability
(Cronbach’s alpha =0.88) and test-retest (r=0.72). The content validity (I-CVI: 0.83-1.0; S-CVI=0.93) and the validity of
the face (98.3% agreement) were excellent. Most were satisfied (45% excellent and 41.2% very good), and 37% would highly
recommend the hospital. Conclusions: PXAS is reliable and valid scale to assess the patient experience in tertiary hospitals.
Further studies of its properties are warranted.
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Introduction Measurement of patient experience is considered as a
basis for improving and maintaining quality of care in
modern healthcare organizations and hospital care.>”
Indeed, it is a powerful way to enable facts to settle from
complex to simple phenomena of quality of care and can
indicate possible solutions and opportunities for future
improvements.> Furthermore, the establishment of reliable
and valid tools to measure patient experience will reflect
the main aspects of care from the perspective of patients, as
well as drive improvement in quality of care by increasing
patient participation and raising their voices.* Studies have
shown the correlation between positive patient experience

Evaluating healthcare care services from the patient’s point
of view is a crucial aspect in ensuring high quality care.
This approach helps healthcare care providers identify areas
of improvement and make the necessary changes to
improve patient experience and satisfaction. Previous
efforts to improve quality of care have focused on patient sat-
isfaction and broad surveys such as the Healthcare
Consumer Assessment of Healthcare Providers and
Systems (HCAHPS). Rather than focusing on patient satisfac-
tion, there is a wide interest in patient experience, which aims
to provide a broader and more objective measure that encom-
passes all patient interactions with healthcare providers and
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and the results of some health aspects such as improved
quality of healthcare care, patient safety, better health out-
comes, greater employee satisfaction, reduction in resource
utilization, reduction in readmission rate, increased physician
participation, and improvement of cooperative culture.’
Similarly, other studies have indicated 4 main drives for
patient experience; excellent communication, wait time,
staff empathy, and access to care.’

Researchers and healthcare providers use patient experi-
ence and satisfaction scoring as a tool to improve patient-
centered healthcare or as a resource to conduct patient
surveys.® There are different tools to assess patient experi-
ence around the world. Patient-reported outcome measures
and patient-reported experience measures are commonly
used tools in the United Kingdom and other countries to
assess the views and their perception of the received care.’

Norway uses the scandalized patient experience question-
naire, which includes 35 questions.® The Netherlands imple-
mented the consumer quality index as a standardized tool,
which combines the HCAHPS questionnaire and the Dutch
QUOTE tool (Quality of Care through Patient Eyes) tool.®
The Picker Institute Europe has a standardized survey ques-
tionnaire and conducts national surveys. The Picker patient
experience survey questionnaire includes 40 questions
related to the patient’s experience and a question about
whether the patient would recommend the hospital to their
family and friends.°

Although patient satisfaction is subjective and based on
personal expectations, patient experience is more objective
and focused on quality of care provided.” Second, patient sat-
isfaction is about whether patient expectations are met,
whereas patient experience is about the quality of care
delivered.

In Oman, the biomedical healthcare system has only
recently emerged. In the initial phase, Oman has to face wide-
spread communicable diseases, malnutrition, and improve
the health of the mother and child. The country’s universal
free healthcare has been compartmentalized into primary,
secondary, and tertiary. However, with increasing improve-
ments in standard of living, Oman has begun to witness the
“double sword” of communicable diseases and rapidly
increasingly noncommunicable diseases. The current health
services model in the country, which is top-down, profession-
ally driven, and cure-oriented, is finding it increasingly chal-
lenging to address evolving health issues. In response, the
Ministry of Health in Oman has decided to revamp the
system to effectively address these new challenges.® As a
result of this initiative, some studies have emerged to
examine patient satisfaction.”'”

Patient satisfaction surveys have long been used by
healthcare managers and decision-makers as a quality tool
to improve overall organizational performance.'’ It should
be noted that patient satisfaction is a complex concept that
lacks a widely accepted definition and a standardized tool
for its measurement. This makes it difficult to evaluate and
compare patient satisfaction levels in healthcare settings

and can affect quality of care delivery.'? Furthermore, it is
largely influenced by patient expectations and lacks an
assessment of service provider performance.'’ Therefore,
feedback tools to assess patient perceptions shifted from
the perspective of patient satisfaction to inquire about
“patient experience.”'* Certainly, patient input is considered
the main element of patient-centered care using the patient
experience that highlights the details of what happened
during a specific episode, rather than only focusing on the
satisfaction rate using a general evaluation tool.* However,
there is no single universally accepted definition of the patient
experience, but it includes patient feedback as well as highlights
of events that involve patients throughout the continuum of
care."” Friedel et al'® have recently simplified the definition of
patient experience to include what happened during an
episode of care and what happened from the patient’s perspec-
tive. It is a common mistake to use the terms “patient satisfac-
tion” and “patient experience” interchangeably, despite the fact
that they have different meanings.

Although national strategies to record patient experience
in healthcare services are relatively new in some countries,
the United Kingdom and the United States are leaders in
applying patient experience assessment and integrating it
into their system-wide strategies.® The use of patient experi-
ence surveys was made mandatory at the national level by the
National Health System (NHS) in the United Kingdom in
2001."" This was followed by the introduction of the
HCAHPS survey in the United States in 2006, which was
nationally used in 2008 and has been linked to hospital
quality performance since 2012.'® On the other hand, in
Oman, a country in the Arabian Gulf with a universal free
healthcare system, it has yet to invest in patient experience,
with some exceptions. There is some anecdotal report indi-
cating that a tertiary care hospital has instituted a hospital-
based survey to assess patient experience. However, the
instrument used has not yet been psychometrically evaluated.
The objectives of this research are to validate the patient
experience scale. It is crucial to have a set of standardized
questions to evaluate the performance of an organization in
relation to the patient experience. The instrument has the
potential to help compare results over time and track trends
that help improve the overall patient experience.'” To
provide a standardized tool to evaluate patient experience,
allowing comparison of results over time and helping to iden-
tify areas for improvement in patient-centered care, this study
has embarked to (i) develop a patient experience assessment
scale (PXAS) tailored for use in tertiary care in Oman and (ii)
ensure the reliability and validity of the PXAS through com-
prehensive item generation, language and grammar checks
theoretical validity checks, and external validity and reliabil-
ity assessments.

Methodology

The instrument validation process is carried out in stages.'*°

Validation is needed for both an existing (established) tool if
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used in different cultures and for a newly developed (empirical)
tool in the same culture. The validation process of a scale
involves checking the reliability and validity of the scale.

After building the scale based on conceptualization
theory, the validity of content and face validity should be
evaluated."”' The content validity of a scale is to assess
to what extent the scale items/questions (the content of the
scale) are relevant to the conceptualization of the construct
and the aim of the scale.'”* Content validity can be assessed
qualitatively or quantitatively.”® The content validity index
(CV]) is a popular quantitative assessment of content validity
of a scale, and it was used in this study.?>** It is calculated by
calculating the proportion of agreement among the panels.”**

On the other hand, face validity is defined as the degree to
which a measure appears to be related to a specific construct
in the judgment of nonexperts.” It can be assessed by the
same panel that is involved in CVI but this time focusing
on the clarity of the questions on the scale. However, face
validity is better checked by seeking the opinion of lay
people who could use the service and who were not involved
in the construction or content assessment of the scale.?'°
Face validity is calculated by calculating the proportion of
agreement among raters.’® If the overall agreement is
<80%, this indicates that the scale items are of poor agree-
ment and the questions to be restructured; if it is 80% to
90%, this indicates that there is a substantial agreement and
the scale items need to be revised. Whereas, if the agreement
is above 90%, this indicates the strength of the agreement,
and hence all scale items to be retained.

The reliability of a tool is usually assessed by checking the
internal consistency, test-retest reliability, and intra-rater reli-
ability.?” Inter-rater reliability is only in the case of third
person rating, for example, parents or teachers rating a
child or student’s behavior and attitude. Internal consistency
is generally assessed by measuring the Cronbach’s alpha
coefficient, which should be equal and greater than 0.7 to
be satisfactory.”’*® The test-retest reliability is when the
test (instrument) is applied twice in the same group of
people over 3 to 4 weeks apart between the first and
second tests. The total score of the instrument is checked at
both times and the correlation between them is assessed.
High correlation means good test-retest reliability.

The development of the PXAS was carried out in 4 stages
to ensure reliability and validity: item generation, language
and grammar check, theoretical validity checks, and external
validity and reliability checks. The term “scale” will be used
interchangeably with “tool” and “questionnaire.”

Stage I: ltem Generation

A team of 7 experts in patient-centered care formed the
patient experience team (PXT), in Royal Hospital. They iden-
tified key domains for the PXAS through brainstorming and
reviewing the relevant literature and existing scales. The
PXAS consisted of 18 questions, the first 4 questions
covered demographic data and the department the participant

visited. The subsequent 12 questions covered the identified
domains: physician communication, nurses communication,
emotional support, cleanliness, quietness, smoothness of
referrals (internal and external), response to patient needs,
discharge information, medication-related information, cater-
ing services, and overall hospital experience. Each question
had 6 response options: excellent (scores 5), very good
(scores 4), good (scores 3), acceptable (scores 2), not acceptable
(scores 1), and not applicable (scores 0) which were added to
certain domains. Additionally, a net promoter score (NPS) ques-
tion was included, and the last question was to encourage
patients for their feedback, and suggestions. The team devel-
oped the PXAS in both English and Arabic, ensuring that it
was concise and covered the identified domains. The total
score of PXAS was calculated by summing the scores of the
12 questions covering the domains mentioned previously;
excellent (49-60), very good (37-48), good (25-36), acceptable
(3-24), and poor equal to and less than 12.

Stage 2: Language and Grammar Check

The PXAS was reviewed by a language expert proficient in
Arabic and English for grammar, spelling, and clarity. The
PXT accepted the suggested minor changes while keeping
to the context of the scale.

Stage 3: Theoretical Validity Checks

The content and face validity of the PXAS were assessed. The
validity of the content ensures the relevance of the scale items to
the construct being measured. The CVI was used, where 6
content experts independently rated each question on a scale
of 1 to 4, where 1 (not relevant), 2 (somewhat relevant), 3
(quite relevant), and 4 (highly relevant). Questions with scores
of 2 or less were removed. The CVI was calculated for individ-
ual items (I-CVI) and the overall scale (S-CVI).

Face validity measures how well the scale appears to
measure the intended construct from the perspective of non-
experts. This was assessed using the face validity index. A
diverse group of educated individuals outside the medical
field independently reviewed the scale and completed an
evaluation survey. The survey evaluated different aspects
of the scale including grammar, clarity, spelling, sentence
structure, font size, legibility, instruction, and overall appro-
priateness. Six people evaluated the Arabic version and 6
evaluated the English version.

Stage 4: External Validity and Reliability Check

External validity and reliability were assessed by administer-
ing PXAS to end users. Calculation of sample size using
Yamane’s (1967) formula with a margin of error of 5%, a
confidence interval of 95%, and a study power of 80%
resulted in 292 participants. PXAS was distributed to outpa-
tients, hospitalized, and day care in Royal Hospital after
receiving ethical approval. Participants were informed of
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the study and consent was obtained. They were assured that
their participation or opinions would not affect their treat-
ment, and data confidentiality was maintained.

The collected data was entered into SPSS version 27 for
analysis. Reliability was evaluated through internal consis-
tency (Cronbach’s alpha) and test-retest reliability over a
period of 3 to 4 weeks. External validity was confirmed by
participating in a diverse population of patients, ensuring
the generalizability of the results.

Results

A total of 464 participants (196 male and 268 females) with 203
patients and 261 attendants participated in this study. Most
(36%) of the participants fell into the age group (31-40 years)
followed by (21-30 years) who represented 27% of the study
sample. In 3 to 4 weeks, 69 participants completed the question-
naire again for the test-retest correlation. The data show that
most of the participants had excellent experience with the ser-
vices provided and 45% scored excellent and 41.2% scored
very good (Figure 1). Furthermore, 173 (37%) scored 10 in
the promotor score, where 10 means that they will always rec-
ommend the RH to their families and friends.

Reliability

PXAS showed good internal consistency with Cronbach’s
alpha coefficient of 0.88. The correlation between the test
and the retest was good (r=0.72).

Table 1. Content Validity Index (CVI) of Patient Experience
Assessment Scale.

Item no. El E2 E3 E4 E5 E6 I-CVI

| 4 4 4 4 4 4 6/6=1

2 4 2 4 4 4 4 5/6 =0.83
3 4 4 4 4 3 3 6/6=1

4 4 3 4 4 2 3 5/6 =0.83
5 4 2 4 4 4 4 5/6 =0.83
6 4 4 4 4 4 3 6/6=1

7 4 4 4 4 3 4 6/6=1

8 4 4 4 3 3 2 5/6 =0.83
9. 4 4 4 4 3 3 6/6=1

10. 4 4 4 4 4 3 6/6=1

1. 4 4 4 4 4 3 6/6=1

12. 4 4 3 4 4 2 5/6 =0.83
S-CVI/Ave = sum |-CVI/number of items =[(0.83 X 5) + (I1x7)]/12=11.15/
12=0.93.

NB: content grading: | =not relevant, 2 = somewhat relevant, 3 = quite

relevant, and 4 = highly relevant.

Content and Face Validity

The PXAS has excellent content and face validity (Tables 1
and 2). The CVI for items (I-CVI) ranges between 0.83 and
1.0 while for the scale (S-CVI) it is 0.93. The face validity of
the PXAS is excellent with high overall agreement of the
scale (98.3%) between raters, and hence all items of the
scale will be retained.
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Table 2. Face Validity Index of Patient Experience Assessment Scale.

Expert name Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Qlo
El Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
E2 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
E3 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
E4 Yes No Yes Yes Yes Yes Yes Yes Yes Yes
ES5 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
E6 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Percentage of agreement per Q 100 833 100 100 100 100 100 100 100 100

Overall agreement is calculated by the following equation:
Sum of % of all questions/total number of questions =983.3/10 =98.3%.

NB: Q| = appropriateness of grammar, Q2 = the clarity and unambiguity of items, Q3 =the correct spelling of words, Q4 =the correct structuring of the
sentences, Q5=appropriateness of font size and space, Q6 =legible printout, Q7=adequacy of instruction on the instrument, Q8=the structure of the
instrument in terms of construction and well-thought of out format, Q9=appropriateness of difficulty level of the instrument for the participants, and

QI 0=reasonableness of items concerning the supposed purpose of the instrument.

Discussion

PXAS has excellent reliability and validity, as shown in the
Results section. The Cronbach’s alpha in this study was
0.88 which indicates a very good internal consistency of
the scale (PXAS). The correlation of the test-retest scores
was 0.72 reflecting a good test-retest reliability. PXAS has
excellent content validity with [-CVI ranging between 0.83
and 1.0 and S-CVI of 0.93. The cut-off points for I-CVI
and S-CVI of 0.78 and 0.90, respectively, are required for
a scale to be considered as having excellent content validity.
PXAS, the overall agreement of the scale was 98.3% indicat-
ing excellent face validity.

Overall, the PXAS appears to show promising initial
results, but its readiness for widespread implementation
would require further scrutiny as its practical utility will
depend on additional validations in diverse settings.
Specifically, future research should focus on testing PXAS
in different population groups, geography, and contexts to
ensure its generalizability and reliability. Moreover, it is
important to refine certain features of the PXAS to address.
This involves broadening its applications and guaranteeing
smooth incorporation into current systems. As such, more
research is needed to optimize PXAS for broader applica-
tions, improve its user interface, and improve its predictive
accuracy. Testing with larger sample sizes and longer study
durations could also provide information on its long-term
effectiveness and potential adaptations for specific sectors.
In summary, although the PXAS is not yet fully ready for
large-scale use, the present study provides a foundation for
future research that will advance its development. In the
future, it will be important to focus on expanding the size
and diversity of study populations, tackling technical chal-
lenges related to scalability, and assessing its effectiveness
in various real-world settings.

Limitations

This study has several limitations. The cultural and language
parameters may have affected the precision of the response,

despite the bilingual design. The validation sample size
might not be generalized to all patient populations.
Comparisons with Western-validated tools may not fully
capture the unique aspects of patient experience in Oman.
The short interval for the reliability of the test-retest may
not reflect the long-term stability. Future research should
focus on ongoing use, and refinement of the survey will
help ensure that it remains relevant and effective in capturing
patient experiences in an evolving healthcare landscape.

Conclusion

In conclusion, this study successfully developed and vali-
dated a patient experience survey adapted to the Omani
healthcare context. PXAS is short (17 items with demo-
graphic data), simple, bilingual, easy to use, and has
been shown to be a valid tool. The establishment of this
survey addresses a significant gap in the region, providing
healthcare providers with an instrument to measure and
improve patient experience. This tool not only facilitates
direct patient feedback, but also supports ongoing efforts
to improve patient-centered care, drive quality improve-
ments, and increase patient participation within the health-
care system. The authors recommend future studies to
validate PXAS across diverse settings and populations in
Oman.

Acknowledgments

The authors would like to thank all those who participated in this
project and made it possible. Those are the expert panel; Ahmed
Al-Mukhaini, Basma Al-Yazeedi, Argun Balasingham, Aysha
Al-Nadabi, Madiha Al-Anqoodi, Hasna Al-Abri, Ashraf Al-Balushi,
Fatma Al-Ghaithi, Hasina Al-Harthi, Khalid Al-Busaidi, Khalid
Al-Harthi, Moza Al-Abrii, Mohammed Al-Zidjali, Hajer
Al-Mukhaini, Waleed Elshoubary, and Reem Al-Zadjali. In addition,
the authors would like to thank the Royal Hospital patient experience
committee members who contributed in conducting the surveys;
Salma Al-Sharji, Khalsa Al-Mushaigari, Ibtisam Al-Siyabi, Samecha
Al-Habsi, and Aisha Al-Habsi.



Journal of Patient Experience

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, author-
ship, and/or publication of this article.

Ethical Approval

The study was approved by the scientific research committee in
Royal Hospital (approval ID no: SRC#26621) on July 4, 2023.

ORCID iD

Naima Khamis Al-Bulushi
651X

https:/orcid.org/0000-0002-9819-

Statement of Human and Animal Rights
All procedures in this study were conducted in accordance with the

scientific research committee (approval ID no: SRC#26621)
approved protocols.

Informed Consent

Verbal informed consent was obtained from the patients for their
anonymized information to be published in this article.

Supplemental Material

Supplemental material for this article is available online.

References

1. Bowling A, Rowe G, Lambert N, et al. The measurement of
patients’ expectations for health care: a review and psychomet-
ric testing of a measure of patients’ expectations. Health
Technol Assess. 2012;16(30):1-509. doi:10.3310/hta16300

2. Lord L, Gale N. Subjective experience or objective process:
understanding the gap between values and practice for involv-
ing patients in designing patient-centred care. J Health Organ
Manag. 2014;28(6):714-730. doi:10.1108/jhom-08-2013-0160

3. Al-Mandhari A, Alsiyabi H, Al Rabhi S, Al-Adawi SS,
Al-Adawi SO. Paradigm change: healthy villages to meet
tomorrow’s health needs. In: Healthcare Systems. Taylor &
Francis; 2018.

4. Braithwaite J, Mannion R, Matsuyama Y, Shekelle PG,
Whittaker S, Al-Adawi S. Healthcare systems. CRC Press;
2018.

5. Alkaabi S, Al-Balushi N, Al-Alawi M, et al. Level and determi-
nants of patient satisfaction with psychiatric out-patient ser-
vices, Muscat, Oman. Int J Ment Health. 2019;48(2):80-94.
doi:10.1080/00207411.2019.1585226

6. Al-Kalbani H, Al-Saadi T, Al-Kumzari A, Al-Bahrani H.
Public’s perception and satisfaction on the health care system
IN Sultanate OF Oman: a cross-sectional study. Ann Natl
Acad Med Sci (India). 2020;56(4):214-219. doi:10.1055/
s-0040-1721554

7. Marley KA, Collier DA, Meyer Goldstein S. The role of
clinical and process quality in achieving patient satisfaction

10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

in hospitals. Decis Sci. 2004;35(3):349-369. doi:10.1111/j.
0011-7315.

2004.02570.x

Bleich SN, Ozaltin E, Murray CK. How does satisfaction with
the health-care system relate to patient experience? Bull World
Health Organ. 2009;87(4):271-278. doi:10.2471/blt.07.
050401

Salisbury C, Wallace M, Montgomery AA. Patients’ experience
and satisfaction in primary care: secondary analysis using mul-
tilevel modelling. Br Med J. 2010;341:¢c5004. doi:10.1136/bmj.
¢5004. Published 2010 Oct 12.

Ziabakhsh S, Albert A, Houlihan E. Development and valida-
tion of a brief hospital-based ambulatory patient experience
survey tool. Healthc Policy. 2019;15(2):100-114. doi:10.
12927/hcpol.2019.25968

Wong EL, Coulter A, Hewitson P, et al. Patient experience and
satisfaction with inpatient service: development of short form
survey instrument measuring the core aspect of inpatient expe-
rience. PLoS ONE. 2015;10(4):0122299. doi:10.1371/journal.
pone.0122299. Published 2015 Apr 10.

WolfJ, Niederhauser V, Marshburn D, LaVela S. Reexamining
“defining patient experience”: the human experience in health-
care. Patient Exper J. 2021;8(1). doi:10.35680/2372-0247.
1594

Friedel AL, Siegel S, Kirstein CF, et al. Measuring patient
experience and patient satisfaction-how are we doing it and
why does it matter? A comparison of European and U.S.
American approaches. Healthcare (Basel). 2023;11(6):797.
doi:10.3390/healthcare11060797. Published 2023 Mar 8.

. Robert G, Cornwell J. Rethinking policy approaches to measur-

ing and improving patient experience. J Health Serv Res Policy.
2013;18(2):67-69. doi:10.1177/1355819612473583

Tefera L, Lehrman WG, Conway P. Measurement of the patient
experience: clarifying facts, myths, and approaches. JAMA.
2016;315(20):2167-2168. doi:10.1001/jama.2016.1652
Beattie M, Murphy DJ, Atherton I, Lauder W. Instruments to
measure patient experience of healthcare quality in hospitals:
a systematic review. Syst Rev. 2015;4:97. doi:10.1186/
$13643-015-0089-0. Published 2015 Jul 23.

Wong EL, Coulter A, Cheung AW, Yam CH, Yeoh EK,
Griffiths S. Item generation in the development of an inpatient
experience questionnaire: a qualitative study. BMC Health Serv
Res. 2013;13:265. doi:10.1186/1472-6963-13-265. Published
2013 Jul 9.

Meyer MA. Qualifications and skills required for patient expe-
rience positions. J Patient Exp. 2020;7(6):1535-1542. doi:10.
1177/2374373519895091

Carpenter S. Ten steps in scale development and reporting: a
guide for researchers. Commun Methods Meas. 2018;12(1):
25-44. doi:10.1080/19312458.2017.1396583

Wynd CA, Schmidt B, Schaefer MA. Two quantitative
approaches for estimating content validity. West J Nurs Res.
2003;25(5):508-518. doi:10.1177/0193945903252998

Yusoff MSB. ABC of content validation and content validity
index calculation. Educ Med J. 2019;11(2):49-54. doi:10.
21315/eimj2019.11.2.6


https://orcid.org/0000-0002-9819-651X
https://orcid.org/0000-0002-9819-651X
https://orcid.org/0000-0002-9819-651X
http://dx.doi.org/10.3310/hta16300
http://dx.doi.org/10.1108/jhom-08-2013-0160
http://dx.doi.org/10.1108/jhom-08-2013-0160
http://dx.doi.org/10.1108/jhom-08-2013-0160
http://dx.doi.org/10.1108/jhom-08-2013-0160
http://dx.doi.org/10.1080/00207411.2019.1585226
http://dx.doi.org/10.1055/s-0040-1721554
http://dx.doi.org/10.1055/s-0040-1721554
http://dx.doi.org/10.1055/s-0040-1721554
http://dx.doi.org/10.1055/s-0040-1721554
http://dx.doi.org/10.1111/j.0011-7315.2004.02570.x
http://dx.doi.org/10.1111/j.0011-7315.2004.02570.x
http://dx.doi.org/10.1111/j.0011-7315.2004.02570.x
http://dx.doi.org/10.1111/j.0011-7315.2004.02570.x
http://dx.doi.org/10.2471/blt.07.050401
http://dx.doi.org/10.2471/blt.07.050401
http://dx.doi.org/10.1136/bmj.c5004
http://dx.doi.org/10.1136/bmj.c5004
http://dx.doi.org/10.12927/hcpol.2019.25968
http://dx.doi.org/10.12927/hcpol.2019.25968
http://dx.doi.org/10.1371/journal.pone.0122299
http://dx.doi.org/10.1371/journal.pone.0122299
http://dx.doi.org/10.35680/2372-0247.1594
http://dx.doi.org/10.35680/2372-0247.1594
http://dx.doi.org/10.35680/2372-0247.1594
http://dx.doi.org/10.3390/healthcare11060797
http://dx.doi.org/10.1177/1355819612473583
http://dx.doi.org/10.1001/jama.2016.1652
http://dx.doi.org/10.1186/s13643-015-0089-0
http://dx.doi.org/10.1186/s13643-015-0089-0
http://dx.doi.org/10.1186/s13643-015-0089-0
http://dx.doi.org/10.1186/s13643-015-0089-0
http://dx.doi.org/10.1186/s13643-015-0089-0
http://dx.doi.org/10.1186/1472-6963-13-265
http://dx.doi.org/10.1186/1472-6963-13-265
http://dx.doi.org/10.1186/1472-6963-13-265
http://dx.doi.org/10.1186/1472-6963-13-265
http://dx.doi.org/10.1177/2374373519895091
http://dx.doi.org/10.1177/2374373519895091
http://dx.doi.org/10.1080/19312458.2017.1396583
http://dx.doi.org/10.1177/0193945903252998
http://dx.doi.org/10.21315/eimj2019.11.2.6
http://dx.doi.org/10.21315/eimj2019.11.2.6

Al-Bulushi et al

22.

23.

24.

Yosuf MSB. ABC Of response process validation and face
validity index calculation. Educ Med J. 2019;11:55-61.
https:/doi.org/10.21315/eimj2019.11.3.6

Lynn MR. Determination and quantification of content validity.
Nurs Res. 1986;35(6):382-385. doi:10.1097/00006199-1986
11000-00017

Saadi AA. Development and validation of questionnaire to
assess knowledge about cervical cancer among women aged
20 to 65 years in Oman. Asian Pac J Cancer Prev. 2021;
22(1):69-74. doi:10.31557/APJCP.2021.22.1.69. Published 2021
Jan 1.

25.

26.

27.

28.

Taherdoost H. Validity and reliability of the research instru-
ment; how to test the validation of a questionnaire/survey in
research. Int J Acad Res Manage. 2016;5(3):28-36.

Patel KK, Patoliya JJ, Desai MM. IoT based smart health mon-
itoring system with patient identification using face recognition.
SSRN Electron J. 2021. doi:10.2139/ssrn.3879620.

Pallant J. SPSS survival manual / a step by step guide to data
analysis using IBM SPSS. Mcgraw-Hill Education; 2016.
Bowling A. Research methods in health: investigating
health and health services. 4th ed. Mcgraw-Hill Education;
2014.


https://doi.org/10.21315/eimj2019.11.3.6
https://doi.org/10.21315/eimj2019.11.3.6
http://dx.doi.org/10.1097/00006199-198611000-00017
http://dx.doi.org/10.1097/00006199-198611000-00017
http://dx.doi.org/10.1097/00006199-198611000-00017
http://dx.doi.org/10.1097/00006199-198611000-00017
http://dx.doi.org/10.31557/APJCP.2021.22.1.69
https://doi.org/10.2139/ssrn.3879620

	 Introduction
	 Methodology
	 Stage 1: Item Generation
	 Stage 2: Language and Grammar Check
	 Stage 3: Theoretical Validity Checks
	 Stage 4: External Validity and Reliability Check

	 Results
	 Reliability
	 Content and Face Validity

	 Discussion
	 Limitations
	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


