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Developing an Index to Measure the Value of Health Care
Provided to Stroke Patients
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Background and Objectives: It is possible to evaluate health services for stroke patients based on clinical benefits. However, in recent years,
questions about responsiveness and outcomes have also emerged. Currently, there is no index that can assess health-care services for stroke
patients along these three dimensions. This study introduces the first index designed to measure the value generated by health-care services for
stroke patients. Methods: The Case-Mix Variables Data Collection Reference Guide, developed through a review of national and international
stroke guidelines, underwent content validation by 10 neurologists and 10 interventional radiologists. Questions with a content validity index
exceeding 0.80, along with the World Health Organization responsiveness questionnaire and the Patient-Reported Outcomes Measurement
Information System Global-10 short form, were subjected to pairwise comparison by two neurologists, two interventional radiologists, and two
public health physicians using the analytic hierarchy process (AHP) method. Results: In the comprehensive ranking of questions formulated
using the AHP method and assessed by experts for importance and global weights, new stroke follow-up emerged as the most crucial, garnering
an index score of 0.09. Conversely, questioning patients about their alcohol use status was deemed the least significant by experts, registering
an index score of 0.00021. Conclusions: Our AHP analyses have furnished an index for gauging the factors that contribute to the value of
health-care services rendered to stroke patients.
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Introduction

In an evolving and dynamic world, the expectations of
society regarding health-care services have undergone a
transformation. This transformation has instigated a shift
in the fundamental philosophy of health-care services, and
more broadly, in health systems, toward the paradigm of
“patient-oriented health services.” Within this innovative
approach that centers around the patient, new concepts
have emerged, with “value-based health services” being a
noteworthy inclusion. Value-based health services articulate
a vision for health systems that prioritize the needs of the
patient. Value-based health services refer to a health-care
delivery model that focuses on improving patient outcomes
while controlling costs. In this model, the value delivered
to patients is the primary focus, rather than the volume of
services provided.

By identifying the components of health systems associated
with patient needs, a shared focal point and goal are established
for various facets of the health system. Once this objective is
delineated, it becomes feasible to evaluate the areas where the
health system falls short in performing the necessary functions
to enhance patient outcomes optimally. This assessment
provides direction to health systems on restructuring for
greater efficiency and effectiveness, guiding them in delivering
outcomes more resourcefully. A pivotal consideration in this
context is the framework used to measure value. If the emphasis
is on value for patients, the measurement should focus on the

value generated in patients, rather than merely assessing the
activities of the health-care system.

Gray!!"! defines value in health care as “the difference between the
benefits and harms of a service, given the number of resources
invested.” Gray' reclassified value for the entire population as
the equitable distribution of resources in a way that maximizes
value; that is, value in allocation, value in service delivery,
increased value resulting from quality and safety improvements,
technical value, and personal value; best evidence is produced
with patient values. Puteral® argues that value-based health
care (VBHC) is compatible with patient-centered care and
humanizes people, rather than viewing health as a commodity.
Andersson et al.¥! identify three principles that guide the
practice of VBHC. First, the focus should be on what creates
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value for patients. Second, patient care should be organized
around patients’ medical conditions and their full care cycle.
Third, medical outcomes should be measured by improving
population health and cost-effectiveness.

The “triple value” approach, adopted in England and Italy and
called the value model, has three different aspects.” These are
personal, allocative, and technical or clinical value.

The European Commission Council of Experts proposes to

define VBHC as a comprehensive concept built on four value

pillars.'! These concepts are as follows:

- Appropriate care for patients to achieve their personal
goals (personal value)

- Achieving the best possible results with available
resources (technical value)

- Fair resource distribution among all patient
groups (allocated value)

- Contribution of health services to social inclusion (Social
value)

This study aims to examine the health-care services
provided to stroke patients through three value pillars with
a value-based modeling approach. The aim is to develop an
index that measures the value created by health care provided
to individuals affected by stroke.

Stroke and value-based medicine

Stroke represents a substantial public health challenge
characterized by elevated mortality and morbidity rates,
resulting in considerable treatment expenditures. Its global
significance is underscored by the growing elderly population
in developing nations and demographic shifts. Notably, stroke
is the third leading cause of disability-adjusted life years loss
in developing countries, trailing only ischemic heart disease.”’
In the context of Tiirkiye, stroke ranks second among causes of
mortality.”® The 2017 Global Burden of Disease Study reported
a worldwide age-standardized stroke incidence rate of 150
per 100,000, contrasting with Tiirkiye’s higher rate of 177.8
As of 2017, approximately 132,000 new stroke cases emerge
annually in Tirkiye.' Globally, 25.7 million individuals are
diagnosed with stroke, 6.5 million succumb to stroke-related
complications, and an average of 10.3 million new stroke cases
are reported annually.[”)

Moreover, 5.2 million individuals under the age of 65
experience their first stroke, worsening the prevalence of
stroke-related complications and imposing a long-term burden
on affected individuals. Young stroke patients, dealing with
complications, face challenges such as social isolation and
decreased quality of life, further exacerbating the economic
burden on the nation.[!"13]

Stroke stands as a pervasive global health issue, carrying the
potential for severe consequences and disability and contributing
significantly to the global burden of disease. Substantial
evidence indicates that treatment within well-coordinated
multidisciplinary stroke units enhances outcomes. Consequently,
any intervention for stroke patients should be grounded in this

evidence, with a concurrent emphasis on creating value. The
management of stroke encompasses hyperacute and acute
phases, followed by an extensive chronic phase necessitating
prolonged rehabilitation efforts.

The escalating prevalence of stroke patients globally places
a disproportionate burden, particularly on low-income
countries.!" Urgent efforts are warranted to devise improved
strategies that ensure effective care delivery while mitigating
disparities between nations. One suggested strategy for
enhancing care quality involves assessing health care based
on the value provided to patients.!'" Within this framework,
value is conceptualized as the overall benefit received by a
patient relative to the cost incurred for that benefit, essentially
encapsulating health outcomes.!'" The formulation of
situation-specific, measurable outcomes that hold significance
for patients is pivotal within this equation. Outcomes encompass
a spectrum of categories such as survival, disease control,
treatment complications, and long-term quality of life, each
carrying varying degrees of importance for individual patients.!'”

The notion of value and value-based medicine (VBM) has
gained global acceptance. In this context, analyzing the global
application of value-based management (VBM) principles to
stroke provides valuable insights. It offers a comprehensive
perspective on current trends and introduces an innovative
macroeconomic viewpoint regarding the potential benefits of
VBM practices in modern societies.

This study represents the inaugural attempt in Tiirkiye to
establish a framework for implementing a value-based care
model in health-care services for stroke patients. Despite
associated challenges, value-based care models present an
innovative paradigm by transferring the responsibility for fair
and quality care from individual clinicians to the entire system.
Consequently, it is anticipated that more equitable and efficient
stroke care can be realized through the adoption of a well-defined
set of standardized outcome measures. The measurement of
value-based outcomes for stroke care, along with the publication
of measurement results, may serve as a positive catalyst for
health-care providers striving to enhance patient care.

Methods

Type of research

The study was carried out as a retrospective and descriptive study
to measure the clinical value, patient outcome, and responsiveness
of the health system based on VBHC services provided to patients
diagnosed with stroke and discharged after treatment and to
develop a model and an index to reveal the value created by
comparing the measurement results with the scores obtained by the
hospital. The study was approved by Ethics committee decision
number 996 was obtained from Istanbul Medipol University.

Population and sample of the study

Since the research is a model and index development study;, it
does not have a population and sample. In this study, an index
was developed by taking expert opinions.
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Data collection tools

In the study, data were collected using three different tools:
Case-mix variables data collection reference guide prepared
by the researcher, Patient-Reported Outcomes Measurement
Information System (PROMIS) Global-10 question set,
and World Health Organization (WHO) responsiveness
questionnaire.

Case-mix variables data collection reference guide

It is a set of 56 questions, curated by reviewing both national
and international guidelines, designed to gauge patient
outcomes resulting from value-based clinical practices within
the health-care services provided to patients. The formulation
of'this question set drew upon questions found in the Republic
of Turkiye Ministry of Health Clinical Quality Stroke Guide!™®]
from national sources, as well as the International Consortium
for Health Outcomes Measurement (ICHOM) and Stroke
Reference Guide from international sources.!"”! Despite
lacking a scale feature, content validity was conducted to
assess the validity and reliability of the questions included
in the set.

Within our study, content validity for determining the usability
of questions within the “Case-Mix Variables Data Collection
Reference Guide” was established using the Davis technique.
This guide, prepared by emulating both international and
national guidelines, served as a reference. In the expert opinion
form, fashioned based on Davis technique (1992), experts
were prompted to express their opinions for each question
as follows: (a) “Appropriate,” (b) “Item should be slightly
revised,” (¢) “Item should be seriously revised,” and (d) “Item
is not appropriate.”%

PROMIS Global-10 form

PROMIS Global-10 is a questionnaire devised by David Cella,
affiliated with the Feinberg School of Medicine in 2004. This
instrument comprises inquiries pertaining to individuals’
overall physical, mental, and social well-being. Comprising
10 succinct items, the questionnaire assesses respondents’
perceptions of pain, fatigue, and quality of life. For the
purposes of this study, the PROMIS Global-10 form underwent
translation into the Turkish language using the English—
Turkish, Turkish-English translation/retranslation method.
The adaptation utilized in this research drew upon the work
of Bulut,?"" who incorporated the form into his doctoral thesis.
It is noteworthy that a higher numerical value derived from
this form corresponds to a more favorable patient outcome.

Responsiveness questionnaire

The significance of individuals’ experiences within
the health-care system is underscored by the WHO. To
operationalize the concept of health system experience
and garner meaningful results through question—answer
measurements in diverse settings and countries, a questionnaire
applicable to outpatients, inpatients, or those receiving
health-care services has been developed. In the creation of this
module, insights were sought from health-care professionals,
biostatisticians, and ethics experts.[*?]

The WHO-developed responsiveness questionnaire comprises a
total of 74 items, encompassing 34 items related to demographic
data and hospital experiences and 40 items employing
short stories. Patient experience questions cover various
aspects, including the reason for hospitalization, duration of
hospitalization, waiting time for admission, room occupancy,
satisfaction with the hospital’s medication support, health
personnel, and health services. Other factors such as the duration
and means of transportation to the hospital, as well as reasons
for experiencing ill-treatment, are also addressed. In the Turkish
context, Akalin®*? translated the responsiveness questionnaire
into Turkish using the translation/retranslation method, and it
was subsequently employed in his doctoral thesis.

Within the scope of this study, the researcher utilized the
responsiveness questionnaire by categorizing questions
into Perception of Hospital Adequacy/Health Personnel
Quality, Access to Health Services, Patient Rights and
Responsibilities, and Health Facility Comfort and Quality. This
categorization, based on the content of the questions, aimed
to facilitate pairwise comparisons using the analytic hierarchy
process (AHP) method.™

Data collection

The data collection process occurred in two stages. Initially,
a Case-Mix Variables Data Collection Reference Guide,
comprising 56 questions, was distributed. This guide was
prepared by the researcher using the Turkish Ministry of Health
Clinical Quality Stroke Guideline as a national reference
and drawing from the ICHOM and Stroke Reference Guide
as international resources. The distribution was made to 10
neurology specialists (one professor, two associate professors,
and seven specialists) and 10 interventional radiology
specialists (one professor, three associate professors, and six
specialists).

The evaluations from these experts were computed on a
question-by-question basis, and 51 questions with a score of
0.80 and above were deemed to have content validity [Table 1].
The fact that the calculated values surpassed the minimum
suggested value indicates a concordance among the experts.

In the second stage, data analysis employed simple number
and percentage ratios along with the AHP method. Following
the expert evaluations of WHO responsiveness questions,
PROMIS10 questions, and Case-Mix Variables Data Collection
Reference Guide questions, 51 questions providing content
validity were reorganized. Pairwise comparison tables,
generated using the AHP method, were scored by two
neurology specialists, two interventional radiology specialists,
and two public health specialists.

AHP stands as a method enabling the translation of experts’
subjective ideations and judgments into quantifiable metrics.
Widely acknowledged as a prominent approach within the
realm of multi-criteria decision-making, AHP assumes
precedence in group deliberations. Its ubiquity in scholarly
discourse lies in its unparalleled efficacy in determining
the hierarchical weights of decision-critical criteria. The
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Table 1: CVI expert opinions

Table 1: Contd...

Variable Score Variable Score
Patient ID 0.89 Monitor for symptomatic intracranial hemorrhage after IV 0.94
Age 1.00 thrombolysis
Gender 0.94 Symptomatic intracranial hemorrhage should be monitored 1.00
Case-Mixture Variables Data Collection Reference Guidelines i tﬁrombectomy S
The place of residence before stroke should be asked 0.782 Question whether the p atlen't is alive or not 0.94
Place of residence after stroke should be asked 0.572 Date of death must be questioned . 089
Before stroke, it should be asked whether he/she lives alone 0.73* New stroke should be followed up within 90 days after stroke 1.00
or not ’ treatment
After a stroke, it should be asked whether he/she lives alone 0.78* Smoking cessation should be questioned 0.89
or not Patient outcome
Functional status before stroke — walking, moving around 0.89 Functional status after stroke ambulation should be questioned ~ 0.89
should be asked Functional status after stroke — toilet should be questioned 0.84
Functional status before stroke — toilet should be asked 0.94 Functional status after stroke — dressing should be questioned 0.84
Functional status before stroke — dressing should be asked 0.94 Nutrition should be questioned 0.84
Stroke type and severity Ability to communicate should be questioned 0.94
Stroke type must be specified 0.89 2<0.80 criteria. CVI: content validity index, ECHO: echocardiogram,
Stroke severity, score should be specified 0.94 MI: myocardial infarction, TEE: transesophageal echocardiogram,
Estimated stroke severity category must be specified 0.94 USG: ultrasound
Strok ity: state of i hould b ified 0.89 . . .
TOXC SCVCTLTY: SIATC OF CONSCIOUSNESS SHOU'C B¢ Spectiic selection of the AHP methodology in this study stems from the
Duration of stroke symptoms should be specified 0.94 . . . . .

; o imperative to amalgamate divergent medical expertise, thereby
Previous stroke should be indicated 0.94 . . . . . .

. — . . fostering a cohesive platform for collective decision-making
Previous transient ischemic attack should be questioned 0.94 K X R
Previous MI must be questioned 0.94 among health-care professionals. Since the 1970s, it has
Coronary artery disease should be questioned 0.94 beep a methoq under the sgbject of .de(?ISIOP theory. Gr'oup
Atrial fibrillation should be questioned 0.94 decision-making, converting qualitative judgments into
Diabotes mellitus should be quostioned 1.00 quantitative form, and inconsistency detection are among the
Hypertension should be questioned 1.00 notable strengths of AHP. As it does not rely on estimating the
The presence of hyperlipidemia should be questioned 1.00 population based on the sample, there is no lower limit on the
Smoking status should be questioned 1.00 number of experts required.’*
aleoiolneelonldbelaucrione] U2k Before the AHP method pairwise comparisons, each expert

Related to treatment/care . . . . .
o T ovidonce bass ShoridE ™ 0 involved in the comparisons received detailed face-to-face
Lo e Bl e : information about the contents of the question sets and
Date of case acceptance should be specified 1.00 . .. . .
- - the methodology for making pairwise comparisons in the
Date of discharge must be specified 1.00 . .

- — AHP method. To streamline the evaluation process due
Inpatient rehabilitation care should be done 0.89 h X b £ ori X h . K h
Rehabilitation should be done after emergency care 0.94 to the e>.<tensw.e nlum cr o Crlltlerla.’ the q;lestlons m t ©
Place of discharge after emergency hospitalization 0,83 Case-Mix V?rlab‘ es Data Co e.Ctlon Reference Gul.de
Tz o e ey el B i) 0.94 were categorized into subcategories. These subcategories
Thrombolytic therapy date to be specified 0.94 encompass functional status, stroke type and severity,
Thrombectomy should be performed 0.94 patient background, patient admission and rehabilitation,
Thrombectomy date o be specified 1.00 treatment/interventional procedures, diagnosis/testing,
Hemicranicctomy should be performed 0.89 inpatient care complications, acute treatment complications,
Hemicraniectomy date to be specified 0.94 and patient fate. Similarly, the WHO responsiveness
ECHO or TEE examination should be performed 1.00 questionnaire was subcategorized under perception of
Carotid-vertebral Doppler USG should be performed 1.00 hospital adequacy/health personnel quality, access to health
Whether pulmonary infection develops should be indicated 0.84 care, patient rights and responsibilities, and health facility
It should be stated whether urinary infection develops 0.78¢ comfort and quality. While the PROMIS10 question set did
It must be stated whether a pressure sore has developed 0.89 not have a h]gh number of criteria, it was evaluated as a
It should be stated whether deep vein thrombosis develops 0.89 single set. The AHP pairwise comparisons unveiled distinct
It should be stated whether carotid endarterectomy was 0.89 importance levels for all criteria, ultimately revealing an
performed . : « 5 s :

: : ; index applicable to the concept of “value” in the services
Whether or not a supra-aortic stent is applied should be 0.94 . .
indicated provided to stroke patients.
Complications of acute treatment Data an a|vsis
In the AHP method, the calculations were conducted through
Contd... four distinct stages. In the initial stage, the model was
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formulated, and the factors to be incorporated into the
model were identified through expert opinions (judgments).
Subsequently, a hierarchical structure was established by
delineating the purpose, criteria, and subcriteria based on
the acquired data. In the second stage, pairwise comparison
matrices were generated. Following the creation of the
hierarchical structure, information was gathered using pairwise
comparison tables, resulting in the formulation of a pairwise
comparison matrix.

Moving on to the third stage, the weight of each decision
alternative was computed by employing the results derived
from the pairwise comparison matrices, determining the
weights of the criteria, and evaluating the scores of the
alternatives. Throughout this process, the value of each
column in the pairwise comparison matrix was divided by
the sum of the respective column, normalizing the matrix.
Post-normalization, it was ensured that the total value of
each column in the matrix equaled one. In addition, the
averages of the values in the rows were calculated, yielding
the eigenvectors.

In the fourth and concluding stage of the AHP method, the
consistency index (CI) was calculated. The formula utilized
for this computation is as follows:

Cl=(_ —n)n—1)

Here, CI denotes the consistency index, A__ represents the
largest eigenvalue in the matrix, and # signifies the number of
elements forming each matrix. Subsequently, the consistency
ratio (CR) was determined by comparing the CI to the random
index (RI), corresponding to a matrix of the same size.

CR =CI/RI

ACR less than 0.10 indicates that the matrix is consistent.?* In our
study, CR calculations were performed using this methodology.
In the study, the geometric mean of expert judgments was taken
when calculating the group decision.

Results

The questions within the Case-Mix Variables Data Collection
Reference Guide, comprising 56 items and formulated through
a review of national and international guidelines, underwent
evaluation by experts. The content validity index (CVI) was
computed using the technique proposed by Davis (1992),
wherein the number of experts designating an item as either (a)
“Appropriate” or (b) “The item should be slightly revised”
was divided by the total number of experts (CVI = a + b/total
number of experts). Rather than comparing the obtained CVI
value against a statistical criterion, a threshold of 0.80 was set
as the criterion.! In the calculation based on expert opinions,
questions with a score exceeding 0.80 were deemed to possess
content validity. The outcomes derived from expert evaluations
are presented in Table 1.

Based on the calculation of expert opinions, among the
questions in the Case-Mix Variables Data Collection Reference

Guide, the following questions were excluded from the
question set since they were below 0.80: place of residence
before stroke, place of residence after stroke, whether living
alone before stroke, whether living alone after stroke, and
whether urinary infection developed or not. Evaluations were
made on the remaining 51 questions.

To evaluate the Case-Mix Variables Data Collection Reference
Guide question set, the WHO responsiveness question set, and
PROMIS10 question sets as a whole, pairwise comparison
tables were made for the AHP method and two neurology
specialists, two interventional radiology specialists, and two
public health specialists were asked to prioritize these main
criteria according to the AHP method described to them.
The scores given by the experts to the main criteria pairwise
comparison tables are shown in Table 2.

Upon evaluating the comparison matrix, normalized matrix,
all-priorities matrix, and the fit index resulting from the expert
ratings, the fit index reveals that the outcomes of these pairwise
comparisons are both compatible and consistent. The index
scores (AHP weights) of the main criteria were thoroughly
examined using calculations to assess the compatibility and
consistency of the fit index. The resulting index scores for the
main criteria are illustrated in Figure 1.

Upon evaluating the expert opinions, the Case-Mix Variables
Data Collection Reference Guide, predominantly encompassing
criteria related to clinical practice, emerged as the foremost
priority with an index score of 0.6. In contrast, the WHO
responsiveness and PROMIS 10 main criteria received identical
scores, both registering an index score of 0.2.

To streamline the pairwise comparisons and enhance
efficiency, the questions within the Case Mix Variables
Data Collection Reference Guide were categorized
into nine subcriteria based on question content. These
subcriteria encompass pre-stroke functional status, stroke
type and severity, patient background, patient admission
and rehabilitation, treatment/interventional procedures,
diagnosis/investigation, inpatient care complications, and
acute treatment complications.

An examination of the comparison matrix, normalized matrix,
all-priorities matrix, and the agreement index revealed a high
degree of compatibility and consistency among the outcomes
derived from these pairwise comparisons. The concordance
index further supported the alignment of results. Employing
calculations to assess the compatibility and consistency
of the fit index, the Case Mix Variables Data Collection
Reference Manual Sub criteria index scoring was thoroughly
examined, and the resulting index scores are presented in
Figure 2.

Upon scrutinizing the index scores, it becomes apparent
that acute treatment indications emerge as a particularly
significant criterion, boasting an index score of 0.344.
Subsequently, patient outcome follows with an index score
of 0.143, while patient admission and rehabilitation, along
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with patient background, exhibit lower index scores of 0.041
and 0.028, respectively. Notably, the aggregate local weights
of the subcriteria and the corresponding questions within the
Case-Mix Variables Data Collection Reference Guide amount
to 0.600.

An assessment of the comparison matrix, normalized matrix,
all-priorities matrix, and the concordance index, resulting
from expert ratings, underscores the compatibility and
consistency of the outcomes derived from these pairwise
comparisons. The concordance index, indicative of alignment,
demonstrates both compatibility and consistency. Turning
attention to the PROMIS10 index scoring, a meticulous
examination was undertaken, considering the calculations
related to the compatibility and consistency of the fit index.
The index scores of PROMIS10 are visually represented in
Figure 3.

PROMIS Global-10 0.200

WHO Responsiveness

Questionnaire 0.200

the Case-Mix Variables Data

Collection Reference Guide 0.600

Figure 1: Main criteria index scores (weight). PROMIS: Patient-Reported
Outcomes Measurement Information System, WHO: World Health
Organization

On examining the index scores derived from PROMISIO, it
is evident that experts accorded significant importance to the
quality-of-life question, as reflected in an index score of 0.287.
This was followed by the question addressing overall health,
with an index score of 0.136, while the assessments of pain
and fatigue over the last 7 days received lower index scores
0f 0.034 and 0.024, respectively.

The responsiveness questionnaire developed by the WHO
consisted of a total of 74 items, comprising 34 items regarding
demographic data and hospital experiences and 40 items
containing vignettes. In this study, we utilized only the 34
items related to demographic data and hospital experiences.
Due to the extensive number of questions within the WHO
responsiveness questionnaire, an effort was made to streamline
the pairwise comparisons by categorizing the questions into
subcategories. These subcategories included perception of
hospital adequacy/health personnel quality, access to health
care, patient rights and responsibilities, and hospital/health
facility comfort and quality, based on the content of the
questions. Subsequent pairwise comparisons were conducted
within these subcategories.

The comparison matrix, normalized matrix, and all-priorities
matrix, along with the concordance index, were scrutinized
to assess the compatibility and consistency of the
results obtained from these pairwise comparisons. The
concordance index, indicative of the alignment between
the results, demonstrated compatibility and consistency.

Patient Outcome
Complications of acute treatment 0.334

Complications of inpatient care

Diagnosis/Test

Treatment/interventional procedures

Patient admission/Rehabilitation

Patient History

Type of stroke/Stroke severity

Functional state before stroke

Figure 2: Index scores of Case-Mix Variables Data Collection Reference Guide subcriteria
Table 2: Main criteria pairwise comparison showing expert judgments
Main criteria Main criteria Expert1  Expert2 Expert3 Expert4 Expert5 Expert6
Case-Mix Variables Data Collection PROMIS10 7.00 5.00 5.00 2.00 9.00 5.00
Reference Guide Patient-Reported Outcomes
Measurement Information System
Case-Mix Variables Data Collection WHO Responsiveness Survey 7.00 8.00 2.00 4.00 5.00 3.00
Reference Guide

PROMIS10 WHO Responsiveness Survey 5.00 3.00 5.00 4.00 0.14 0.20

Patient-Reported Outcomes
Measurement Information System

WHO: World Health Organization
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In the last seven days, how would you rate your pain on average?

In the last seven days, how would you rate your fatigue on average?
In the last 7 days, how often have you been bothered by emotional
problems, such as feeling anxious, depressed or restless?

To what extent are you able to perform daily physical activities such as
walking, climbing stairs, carrying food or moving a chair?

Overall, please rate how well you fulfill your usual social activities and
roles.

In general, how would you rate your satisfaction with your social activities
and relationships?

In general, how would you rate your mental health, including your mood
and ability to think?

In general, how would you rate your physical health?

In general, how would you describe your quality of life?

In general, how would you rate your satisfaction with your social activities
and relationships?

0.287

Figure 3: Index scores of PROMIS10. PROMIS: Patient-Reported Outcomes Measurement Information System

Utilizing these compatibility and consistency assessments,
the index scoring of the subcategories within the WHO
responsiveness questionnaire was analyzed, as depicted
in Figure 4.

Upon analyzing the index scores derived from the WHO
responsiveness questionnaire subcategories, it became apparent
that the experts accorded high importance to patients’ perception
of hospital/health personnel competence, evident in an index
score of 0.564. Following closely were the subcategories of
access to health-care services (index score of 0.223), Hospital/
health facility comfort and quality (index score of 0.150), And
patient rights and responsibilities (index score of 0.063), with
the latter recording the lowest index scores.

The prioritization of questions, as determined by the AHP
method and expert assessments, revealed a paramount
emphasis on the importance of a new stroke follow-up,
securing the highest index score of 0.09173. Subsequently,
the question addressing the adequacy of health-care staff
skills for treatment ranked second, with an index score of
0.08474. Conversely, queries regarding the smoking status of
patients (with an index score of 0.00027) and the alcohol use
status (with an index score of 0.00021) were deemed least
significant by the experts. The application of AHP analyses
furnished an index, encapsulated in Table 3, which serves as a
tool for gauging the factors contributing to value in health-care
services provided to stroke patients.

Discussion and Conclusion

In numerous countries, assessments are conducted regarding
the value of health-care services extended to patients. For
instance, in USA, hospital reimbursements are linked to
the value of health-care services provided to patients, and
payments are increasingly contingent on the outcomes of

such evaluations. This approach entails the measurement of
“Clinical Processes,” “Patient Experiences,” and “Patient
Fate” to gauge the value generated in the patient.” In Tiirkiye,
the concept of value is a recently discussed notion, and there
exists a need for disease-specific indices to gauge the value
engendered by health-care services offered to patients. This
study endeavors to devise an index specifically tailored to
measure the value of health-care services furnished to stroke
patients. The index comprises three criteria, with the Case-Mix
Variables Data Collection Reference Guide, encompassing
clinically relevant criteria, holding the highest weight with an
index score of 0.6. The remaining two criteria were deemed
of equal importance by experts, each receiving an index
score of 0.2. It is worth noting that the exclusive inclusion
of physicians among the experts may have influenced this
outcome. Conducting similar studies with a multidisciplinary
approach involving experts from diverse social fields may
yield disparate results.

In addition, it is essential to acknowledge that while physical
health traditionally takes precedence in health considerations,
psychological health and social well-being are integral
components, as emphasized by the WHO’s definition of health.
Research indicates the interconnectedness of these three health
components.?”-?!

Furthermore, from the patients’ standpoint, their
prioritization lies in the experiences encountered within
health-care services and the human aspect of these
interactions, rather than the formalities and costs associated
with the treatment received.” Consequently, it is crucial to
recognize that meeting patient expectations and enhancing
patient outcomes constitute integral facets of health-care
service provision. Policymakers, when formulating health
service plans, should take cognizance of this reality, and
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Hospital/health facility comfort

and quality 0.150

Access/reach to health services 0.223

Patient rights and responsibilities 0.063

Adequacy of hospital/health

0.564
personnel

Figure 4: Index scores of WHO responsiveness questionnaire
subcategories. WHO: World Health Organization

health-care providers, along with health-care professionals,
should acknowledge and address this aspect. Notably,
studies demonstrate that patient outcomes and satisfaction
contribute significantly to the moral satisfaction of
health-care professionals.?”

We can summarize the comprehensive analysis of the stroke
care assessment tool for various stakeholders in the health
system as follows;

For neurologists and clinicians, the findings underscore
the critical importance of acute treatment indications and
patient outcomes in stroke care. The high prioritization of
new stroke follow-up (index score 0.09173) emphasizes
the need for consistent post-stroke monitoring and care
continuity. Clinicians should focus on enhancing their skills
and competencies, as the adequacy of health-care staff skills
for treatment ranked second in importance (index score
0.08474).

Hospital administrators should take note of the high emphasis
placed on patients’ perception of hospital and health personnel
competence (index score 0.564 on the WHO responsiveness
questionnaire). This highlights the need to invest in staff
training and development to improve actual and perceived
care quality. In addition, the importance given to access
to health-care services (index score 0.223) suggests that
administrators should work on optimizing patient pathways
and reducing barriers to care.

The findings for health-care systems indicate a need for a
balanced approach to stroke care evaluation. While clinical
factors remain paramount (Case-Mix Variables Data Collection
Reference Guide scoring 0.6), patient-reported outcomes
and system responsiveness are also significant (WHO
responsiveness and PROMIS10 scoring 0.2 each). This
suggests that health-care systems should implement
comprehensive evaluation frameworks encompassing clinical
outcomes, quality-of-life measures, and system performance
indicators.

The relatively low importance assigned to factors like smoking
status (index score 0.00027) and alcohol use (index score
0.00021) implies that while these are important for prevention,
they may be less crucial in acute care settings. Health-care
systems might consider reallocating resources from extensive
data collection on these factors to areas deemed more critical
by experts.

In conclusion, this analysis provides a valuable framework
for prioritizing efforts in stroke care. It emphasizes the
need for a patient-centered approach that balances clinical
excellence with system responsiveness and quality-of-life
considerations. Future initiatives in stroke care should aim
to align with these priorities to maximize value in health-care
delivery.

While this study provides valuable insights, it is essential to
acknowledge its limitations and potential contextual variations,
which are as follows: First, the study’s findings are based on
expert opinions from a specific context, which may not fully
represent global perspectives on stroke care. The priorities
identified could vary significantly in different health-care
systems, cultures, or regions. The limited sample size of experts
consulted, while providing focused insights, may not capture
the full spectrum of views within the field. A broader, more
diverse panel of experts might yield different prioritizations.
The study’s methodology, while rigorous, relies heavily
on AHP. Other methodological approaches might lead to
different conclusions, and the inherent subjectivity in pairwise
comparisons should be considered.

Translating these findings to other health-care contexts requires
careful consideration. Factors such as resource availability,
health-care system structure, cultural norms, and population
health profiles could significantly alter the applicability of
these priorities.

The low importance assigned to factors like smoking
and alcohol use in this acute care context should not be
misinterpreted. These factors remain crucial in prevention
and long-term management, areas not fully explored in this
study.

Health-care systems considering adopting this framework
should view it as a starting point for local adaptation rather
than a definitive guide. Local validation studies and stakeholder
consultations would be essential to ensure relevance and
effectiveness in different settings.

The dynamic nature of health care and evolving stroke
management practices mean that these priorities may shift over
time. Regular reassessment would be necessary to maintain
the relevance of any derived evaluation system.

In conclusion, while this study offers valuable insights into
prioritizing aspects of stroke care evaluation, its findings
should be interpreted and applied cautiously. Health-care
leaders and policymakers should use these results as a
foundation for further investigation and adaptation to their
specific contexts, always remaining open to alternative
perspectives and emerging evidence in stroke care.
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Table 3: Importance ranking and score weights of all questions according to expert evaluations

Priority Level 3 criteria Weights
ranking
1 1.8.5 After stroke treatment, new strokes should be monitored within 90 days. Coverage criteria: All patients 0.09173
2 3.1.1 Do you think the skills of the health-care personnel were sufficient for your treatment? 0.08474
3 2.2 Can you tell me about your overall quality of life? 0.05740
4 1.7.3 Has the development of deep vein thrombosis been indicated? Coverage criteria: Ischemic stroke patients 0.04524
5 1.9.4 Has nutrition been questioned? Coverage criteria: All patients 0.03659
6 1.6.1 The diagnostic evidence base should be stated. How the diagnosis was made should be indicated. clinical findings+CT, 0.03412
clinical+MRI
7 1.8.1 Has symptomatic intracranial hemorrhage occurred after IV thrombolysis? Whether symptomatic intracerebral 0.03379
hemorrhage has developed after ischemic stroke treatment with IV thrombolysis should be indicated. Coverage criteria:
Patients treated with thrombolysis
8 1.8.2 Has symptomatic intracranial hemorrhage occurred after thrombectomy? Whether symptomatic intracranial hemorrhage 0.03379
has developed after thrombectomy should be indicated. Coverage criteria: Patients who underwent thrombectomy
9 1.8.3 Has the patient’s survival been queried? Coverage criteria: All patients 0.03379
10 2.1 Can you tell me about your overall health? 0.02713
11 2.7 How well are you able to perform daily physical activities such as walking, climbing stairs, carrying groceries, or lifting 0.02498
chairs?
12 2.4 How would you evaluate your mental health, including your mood and cognitive abilities, overall? 0.02408
13 1.9.5 Has the ability to communicate been questioned? Coverage criteria: All patients 0.02379
14 3.1.3 Do you think the hospital’s medication support was sufficient for your treatment? 0.01894
15 2.3 How would you assess your overall physical health? 0.01801
16 1.2.4 Stroke severity: level of consciousness should be indicated 0.01760
17 3.3.4 How many people were you sharing the room with during your hospital stay? 0.01696
18 3.4.1 How would you rate the cleanliness of the hospital rooms and bathrooms during your stay? 0.01683
19 1.1.1 Pre-stroke functional status — walking, mobility should be asked 0.01608
20 1.7.1 Has pulmonary infection developed? Coverage criteria: Ischemic stroke patients 0.01508
21 1.7.2 Has pressure ulcer developed? Whether pressure ulcer has developed within the first 4 weeks should be indicated. 0.01508
Coverage criteria: Ischemic stroke patients
22 2.8 In the past 7 days, how often have you been bothered by emotional problems such as feeling anxious, depressed, or restless? ~ 0.01439
23 1.5.3 Whether a thrombectomy has been performed should be indicated. Specify whether the patient underwent a 0.01415
thrombectomy. Coverage criteria: Ischemic stroke patients
24 1.5.5 Whether hemispheric decompression (hemicraniectomy) has been performed should be indicated. Coverage criteria: All 0.01415
patients
25 1.5.7 Whether carotid endarterectomy has been performed should be indicated. Specify whether carotid endarterectomy was 0.01415
performed within 1 year following discharge from the hospital. Coverage criteria: Ischemic stroke patients
26 1.5.8 Whether supra-aortic stent placement has been performed should be indicated. Specify whether supra-aortic stent 0.01415
placement was performed within 1 year following discharge from the hospital. Coverage criteria: Ischemic stroke patients
27 2.6 Please rate how well you have been able to perform your usual social activities and roles. (This includes activities at home, 0.01365
work, and in your community, as well as responsibilities such as parent, child, spouse, employee, friend, etc.)
28 1.5.1 Whether thrombolytic therapy has been administered should be indicated. Specify whether the patient received IV 0.01361
thrombolytic (IV tissue plasminogen activator) treatment. Coverage criteria: Ischemic stroke patients
29 1.4.4 Rehabilitation should be conducted after emergency care 0.01278
30 3.2.3 For this admission, how long did you wait to be hospitalized after the admission diagnosis? Same day ( ) Less than 0.01193
1 week () Less than 1 month () Less than 3 months () More than 3 months ()
31 1.9.1 Post-stroke functional status, specifically ambulation, has been queried. Coverage criteria: All patients 0.01188
32 1.6.2 Whether an ECHO or TEE has been performed should be indicated. Specify whether the patient underwent an ECHO or 0.01137
TEE examination. Coverage criteria: Ischemic stroke patients
33 1.6.3 Whether carotid—vertebral Doppler USG has been performed should be indicated. Specify whether the patient underwent 0.01137
carotid—vertebral Doppler USG examination. Coverage criteria: Ischemic stroke patients
34 3.3.6 How would you evaluate the waiting time before you visited the hospital for this admission? 0.00949
35 1.9.2 Post-stroke functional status — toilet should be queried. Coverage criteria: All patients 0.00916
36 3.1.2 In your opinion, was the hospital equipment sufficient for your treatment? 0.00910
37 2.5 How would you evaluate your satisfaction with your social activities and relationships overall? 0.00869
38 1.1.2 Pre-stroke functional status — toilet should be asked 0.00803
39 1.8.4 Has the date of death been queried? The date of death should be asked. Coverage criteria: Deceased patients 0.00760
Contd...
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Table 3: Contd...

Priority  Level 3 criteria Weights
ranking
40 1.4.3 The hospitalized patient should receive rehabilitation care 0.00713
41 3.4.2 How would you evaluate the spaciousness of the area where you were during this admission? 0.00687
42 2.10 How would you rate your average pain level over the past 7 days? 0.00681
Nopainl-2-3-4-5-6-7-8-9-10 - worst pain imaginable
43 1.2.3 The estimated stroke severity category should be indicated 0.00580
44 1.2.2 Stroke severity should be specified with a score 0.00523
45 2.9 How would you rate your average fatigue level over the past 7 days? 0.00484
46 1.3.1 Previous stroke should be indicated 0.00462
47 3.4.3 How would you evaluate the ease of visitation for your family and friends during this admission? 0.00448
48 1.9.3 Post-stroke functional status — dressing should be queried. Coverage criteria: All patients 0.00444
49 1.1.3 Pre-stroke functional status — dressing should be asked 0.00392
50 1.2.5 The duration of stroke symptoms should be specified 0.00329
51 3.2.1 How many minutes did it take you on average to travel from your home to this hospital? 0.00314
52 1.3.2 Previous TIA should be queried 0.00313
53 3.3.1 How would you evaluate the attention, respect, and manner of reception you received when you arrived at the hospital for ~ 0.00295
this admission?
54 1.2.1 The type of stroke should be specified 0.00284
55 3.3.3 How would you evaluate the explanations given by the health-care personnel regarding your condition during this 0.00273
admission?
56 1.5.2 The date of thrombolytic therapy should be indicated. Coverage criteria: Ischemic stroke patients 0.00262
57 1.4.5 Discharge destination after emergency hospitalization 0.00261
58 1.3.3 Previous MI should be queried 0.00257
59 3.2.9 During this admission, were you subjected to ill-treatment by hospital staff for any of the following reasons? Gender () 0.00222
Age () Money () Social class () Ethnicity () Type of illness () Nationality ( )
60 1.5.4 The date of thrombectomy should be indicated 0.00222
61 1.5.6 The date of hemicraniectomy should be indicated. Coverage criteria: All patients 0.00212
62 3.4.4 How would you evaluate your experience of staying connected with the outside world while you were in the hospital for 0.00180
this admission?
63 1.3.4 Coronary artery disease should be queried 0.00176
64 1.3.7 Hypertension should be queried 0.00163
65 3.2.2 Which mode of transportation did you use to get to the hospital? 0.00158

Private car or motorcycle () Public transportation ( ) Ambulance ()
Bicycle () On foot () Other ()

66 3.3.5 How would you evaluate your travel time to the hospital for this admission? 0.00154

67 1.3.5 Atrial fibrillation should be queried 0.00148

68 3.3.4 How would you evaluate your experience with having enough time to ask questions about your health problem or 0.00128
treatment during this admission?

69 1.4.2 The discharge date should be indicated 0.00124

70 3.3.7 How would you evaluate your ability to comfortably discuss private matters with the health-care personnel during this 0.00118
admission?

71 3.3.6 How would you evaluate being asked for your opinions when decisions about your care were being made during this 0.00085
admission?

72 1.4.1 The date of admission should be indicated 0,.00074

73 3.3.5 How would you evaluate your experience with obtaining information about alternative treatments or types of tests during 0.00061
this admission?

74 1.3.6 Diabetes mellitus should be queried 0.00057

75 1.3.8 The presence of hyperlipidemia should be queried 0.00051

76 3.3.2 How would you evaluate the care taken to maintain your privacy during physical examinations and treatments during this 0.00049
admission?

77 3.3.8 How would you evaluate your freedom to choose the health-care personnel serving you during this admission? 0.00029

78 1.3.9 The smoking status should be queried 0.00027

79 1.3.10 Alcohol consumption status should be queried 0.00021

ECHO: echocardiogram, IV: intravenous, MI: myocardial infarction, TEE: transesophageal echocardiogram, TIA: transient ischemic attack,
USG: ultrasound
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