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Abstract

Introduction

The balancedscorecard (BSC) is a comprehensive performance evaluation (PE) tool.
Stakeholdersuch aspatients and healthcare workers (HCVdsg rarely engaged in BSC
implementatiorat health care organizations (HCOs). The four core studies of this dissertation
aimto 1. assess the impactBSC implementation oH C Wssdtisfaction, patient satisfaction,

and financial performance, 2. identify all the perspectives, dimensions, and key performance
indicators (KPIs) that are important and most frequently used in BS@nmeplationsand3-

develop two instruments to engage patients and HCVBSi@ (BSCPATIENT andBSG

HCW1, respectively Moreover, the dissertation ainesperformfour implementations to draw
recommendationfor health policy makers.

Methods

The search sitegies of two systematreviewswere customized fothe PubMed, Embase,
Cochrane, Google Scholar databases and Googl
guidelines. After removing the duplicates in End Note and accomplishing the screening steps,
the measured outcomes were extracted from the femllting studies.The KPIs were
categorized and regrouped using thematic analykisrisk of bias (ROB) was evaluated. The
resulting perspectives and dimensions were used as a guide for the first emud se
implementations. To develdhe BSGPATIENT andBSGHCW1, the Delphi techniquesas

used to generate the items and test the content validity, followed by translation and pretesting
at one hospital. Then,@nvenience sample 1000 patients and 800 HCWssrecruited at

14 hospitals with the maximum variation techniduetween Janugrand October 2021.
Construct validity was tested through exploratory factor analysis, confirmatory factor analysis,
composite reliability, interitem correlation, and corrected item total correlation. The developed
tools were used to engage patients, dsctand nurses in the PE of Palestinian hospitals
assessing their experiences and attitudes. The differences in evaluations based on patient
admi ssion status and HCWsOManwof &kUddstoCaysaler e a
relationships were aheed using multiple linear regression and path analysis to draw BSC
strategic maps. Multicollinearities and autocorrelation were tested. For the statistical analysis
of the crosssectional studies, IBM SPSS, IBM Amos, andd®twaresvere utilized.

Results

A positiveimpact ofthe BSC was found on the three measured outcam28 studies but to
alesserextent on HCW satisfaction. The thematic analysis of the extracted 797 KPIs resulted

in 45 subdimensions and 13 major dimensions. The ROB was eitherateodehigh. The best
Xl



model of BSCGPATIENT andBSCGHCW1 comprised ten constructs with 36 items ane

factors with 28 items, respectively.h e i nstrumentso6 psychometr i
adequacy. The first and second implementati@wealedgapsin performance and drew
recommendations. At the third implementation, 740 questionnaires were retfiévethean

score for the patient care experience factor was the lowest. The experience factors of
information, patient care, services, and building haditghest impact on attitudes. Significant
differences based on patient admission were found. At the fourth implementation, 454

guestionnairesvere retrieved. No differences betwegrhy si andn&adr sesod6 eval

were found. H C Wideb balameey dudlity andl detvelopmeent initiatives, and
managerial performance evaluation have a dir
HCWsO6 engagement, manageri al perf ormance evz«

ef fect o n e nrbspattadward) managenss Quality and development initiatives,
HCWs 6 | oyalty att i tlifedaance had a direclveffeck dn angprdving i me
perceived patient respect toward HCWs. Neither multicollinearity nor autocorrelation existed.
Conclusion

This dissertation proves the effectivenestheBSC and solves the categorization dilemma of

BSC dimensions. BS®ATIENT and BSGHCW1 are the first seladministered
guestionnairespecifically developed to engage patients and HCWSs in BSC, respectively. The
implementation of BSEPATIENT at Palestinian hospitals provides strong evidence for the

i mpact of patientsod information expeakersence o
must prioritize the design and delivery of patient education programs into their action plans

and encourage twwvay information communication with patients. The implementation of
BSCGHCW1 recommends improving leperforming indicatorssuchas the tine spent with
patients, HCWsO6 knowledge of medications and
mai ntenance, and the inclusion of strengths
HCWs 6 | oyalty and r educ e stiniarehogpitalananagerspotbe t o
respected more, they must include HCWs in their action plans and explain their evaluation
criteria. Patients will respect Palestinid@Wsmore if they prioritize their education and work

quality, spend more time with patisnand reflect more loyalty. The results can be generalized

in Palestine since it encompassed 30% of Palestinian hospitals from all categories.

Keywords: Attitude of health personnel, health services administration, hospital
administration, ptientcentered care, patient participatiooality of health care.
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Chapter 1: Introduction
1.1 Aim of the dissertation

This dissertation consists of four coseibstudiesthat aim to engage stakeholders in the
strategic performance evaluation of Palestinian hospitals based on the balanced scorecard
(BSC) tool. The dissertation cosabstudieshavethe followingdetailed main bjectives:

1. To perform a systematic review to a) gather all stutiashave measured the impact

of i mplementing BSC on healthcare workerso |
financial performance at healthcare organizations (HC@aiticulaty since these three
measured outcomes represent the latest affected perspectives in the strate§lc2inapsl

b) assess and compdheresults amonghe included studies.

2. To perform a systematic review to a) find and recategorize all the perspectives,
dimensions, and key performance indicators (KPIs) that were employed in BSC
implementations for unification purposes, b) rank dimensions according tdrétgiency of

use by HCO worldwide, and c) rank dimensions according to their importance from healthcare
ma n a gperspscbves.

3. To a) develop an instrumetitatassesses 1. patieexperiences (PATIENEXR) in

light of BSC perspectivesand 2. patient attitudes (PATIENATTS) in light of BSC
perspectives such geerceivedimage (Pl) and attitudes toward BSC perspectives (BSCP
ATTs) including patient satisfaction and loyalty attitudes (LAYTs), andb) cusbmize the
developed instrument to Palestinian hospitals, translate it into Arabic, and validate it.

4. To a) develop an instrumetitat performs a comprehensive assessment of hospitals
based on BSC perspectives and dimensiand,b) customize the developedsirument at
Palestinian hospitals, translate it into Arabic, and validate it.

Additionally, the dissertation has four sstudies, which are implementations of the core sub

studies. These implementations have four adjunctive objectives:

1- To implementan assessment foancer care in Palestibased on BSC perspectives

2- To implement an assessm@fitBSC perspectives and dimensions in hospitals during
the Coronavirud 9 (COVID-19) pandemic.

3- To implement the first developed instrument to perfopatient engagement

(PATIENT-ENG) in BSC implementation at Palestinian hospitals
4- To i mpl ement the second developed i-nstrum
ENG) in BSC implementation at Palestinian hospitals



1.2 Background

1.2.1Performance evaluation (PE)of the healthcaresector

The heal t hcar e sector 6s PE I S qui te
performance can result from long patient waiting time experiencesgEMR), inefficiency,
dissatisfactory patients, amtiCW burnout[3,4]. COVID-19 imposed further burdens on the
healthcare system worldwide due to the limited capacity of hospital beds and the increased
psychological stress of HCWs during the COVID pandaic [5,6]. There is still a lack of
information that would help healthcare managers and policymakers in the era of Q9D
improve the delivery of healthcare quality and to learn for the fyijreHigher pandemic

bur dens, such as HCWs©®6 burnout and stress,

c h

W

to strengthen their geace[¥. capacity and HCWsO

Researchers have employed différeols for the PE of HCOs. The most utilized PE
tools were the International Organization for Standardization (ISO), Malcolm Baldrige
National Excellence Model, European Foundation for Quality Management Excellence Model,
Singapore Quality AwardSix Signma, Data Envelopment Analysis, Pabon Lasso Model, and
BSC[10i 14]. The World Health Organization initiated the Perforecassessment Tool for
Quiality Improvement in Hospitals in 2003. It aimed to develop a framework for the assessment
of hospital performance. The resulting dimensions from this project were clinical effectiveness,
efficiency, HCWs 6 aovernaece, sadety, andnpatie@ntersdnesncare v e
experience (PATIENTCENT-EXR). However, studies have shown that there are still some
gaps in this model and issues concerning the dimensions investityat&d] Additionally,
the Organization for Economic Coperation and Development launched the Healthcare
Quality Indicator project in 2006; it aimed to develop KPIs to compare quality in healthcare at
the international level and achieve international benchmarking. This project concluded that
healthcare must be safe, effective, PATIENENT-EXR, timely, efficiet, equitable,
acceptable, and hospital accessibility experience &XR) [17,18]

Most of the abovementioned managerial tduds’emainly focused on KPIs related to
quality, efficiency, productivity, and timeliness dimensiofi®i 14,19] Each of these
dimensions is considered a dimension from the internal perspectiveBS@avhich consists
of four perspctives: the internal process, customer, knowledge and growth perspectives, and
financial perspectiveg20]. Dimensions are described as collections of homogeneous or related
KPIs. They are also referred to as diagnesglated groups (DRGg21], which have been



proven to allow performance comparisons across hospitals and positively impact efficiency
improvemen{21].

The use of KPIs in thedalthcare system before the pandemic has been beneficial for
many reasons. First, the satisfaction rates of patients and HCWs increased. Second, they lead
to better efficiency, effectiveness, and financial performance adaptationto new
technologies antleas. Third, they lead to higher productivity and profitabjR®i 24]. In the
pandemicit is also crucial for HCOs to track thengformance oKPIs, which could draw faster

attention to areas that require rapid responses and strengtf&ning
1.2.2History of BSC

The BSC was first suggested by Norton and Kaplan in 12@2 The first generation
of the BSC, unveiled by Kaplan and Norton in 1992, involved four perspe¢kigse 1):
the financial, customer, internal process, and knowledge and growth perspectives, steered by
the organizational vision and strategf@p]. The customer perspective focused mainly on the

patients. However, in some implementations, it also included HCWSs of26]

How do we
appear to
shareholders?

How do our
customers
perceive us?

Customer  Financial

VISION &
STRATEGY

Learning
Internal & growth

At what ﬂ_‘x} How should we
processes should E%ﬁn learn to grow

we excel? and prosper?

|

Figure 1. First generation BSC Perspectives
(Source:[27] with adaptatior).

Later, the second generation of BSCs was developed to include strategic maps, in which
causeeffect cascades between perspectives or KPIs were insjigcled the third generation
of BSCs, a destination statement was incorporatbech evokes where the organization plans
to go within a time horizon and the action plans to achieve each targeted ol@glivie
heal t hcare, Duke niied Sdategoh Aimericaastipeifirst B0 implenrentt h e
the BSC in 1997. See the strate@Egue2maa of DI
result, the hospital converted 11 million United States Dollars of loss into four million profits
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after four years of implementatig@9]. Since then, the BSC has gained increasing attention,
and many HCOs in higincome countries and lowand middleincome countries have
strategically utilized the BSC to develop their organizat[80534].

Grant money Broadened Financial

Financial revenue stability/ self-

Affilations mix supporting
[ ]
Market share Customer
satisfaction
Customer .
High quality i Perception of
of care Provided a broad seamless care
scope of services
Innovative Seamless Workasa
Internal Processes care team
u
Yearain Frieetii=] Educal.:ir..mal, teambuilding
-4 Support top T TS & training programes for
& Growth research S — employees

Figure 2. Strategic map of theDuke University health system
(Source:[35] with adaptation).

BSC perspective assessment provides managers with a comprehensive PE approach
[26]. In comparison with other PE tools, most of the available PE models mainly focus on the
internal perspective but lack coverage of the other dimensions or perspectives that are also
important. BSC was considered different from the othenagerial tools for two reasons. First,
it offers a holistic approach to PE since it allows managetsghlight both financial and
nonfinancial metrics. Second, the BSC is not only a planning or a PE tool. It is also a strategic
managerial tool that agns KPIs compatible with the HCO strategy [23,24]. However, other
managerial tasks and performance evaluation (MANAE) tools, such as total quality
management (TQM), lack these comprehensive prop§28és

The previous BSC review$,30,.34,36 44] focused only on the general narration of the
BSC perspectives andubdimensiors used. Therefore, none of them summarized the
perspectives or dimensions of the BSC based on their importance or frequency of use by
healthcare manager&dditionally, none of them performed a complete or rigorous scientific
methodology to evaluate the effect of BSC adoption in HCOs.

1.2.3 Stakeholderéengagemenin healthcare

PATIENT-ENG has been an evolutionary topic in recent yptss16] Policymakers
realized the necessity of having an evidebased measure of PATIENENG and capturing
its influence[46]. PATIENT-ENG in healthcare is regarded globally as a crucial method for

i mproving pat iinga tesilts, aadddtigfactmmvatiethe treatment they receive
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[47]. A reMew of PATIENT-ENG during the COVIB19 ergd45] found that there is a need for
more original research on this topic during this era. It also found that engaging patients in
policy-making decisions requires better attention. HoweRATIENT-ENG is a complex and
multifaceted experiencpl5,46] Additionally, the inclusion oPATIENT-ATTs evaluation
while engaging them in the PE process is impoftantarious reasons. Fir®@ATIENT-ATTs
are an importaroutcome measure since they represent the gold standard and a sign for gauging
the quality of medical treatme8i 52]. SecondPATIENT-ATTs assist HCO managers in
determining which areas of PATIENEXR require improvement8,50052]. Thi rd, pat.
attitudes assisiCWs in knowing what they are doing properly or poorly, which improves
patient care servicelgl8,51] Fourth patientsd satisfaction and
whet her they would adhere to and486a mhpd, y wi t
attitudes may function as mediators between PATHEXR and the intended goal of their
improved health status. Fifth, attitudes are associated with whether patients would return for
treatrment, follow up with their healthcare providers, or alter tHé&)51] This consideration
can be importantoir private hospitals that aim to enhance their pr¢fig550] Last, HCO
managers are usually concerned with how to make better resource allogz@ijorsl the
previous factors reflect why it is iIimportant
impact their attitudes and to decide which of them deserves larger investment and attention.
When taken into consideration as a whole, each of theswdagiil ultimately contribute to
hel ping managers i mprove HCOsO6 PE.

In parallel, regular participation by HCWs in determining how their work is performed
[53], involvement in improvement suggestiofts3], goal setting[53], planning [53],
performance monitorinfp3], leadership engagemdb#], quality improvement progs[55],
andresearch are just a few of the numerous types of HEN& [55]. The involvement of
physicians and nurses in healthcare is considered an essential strategy since they are mostly
known as frontline healthcare personfidi 57]. The HCWENG results in enhancements to
H C Ws 6 -bairgg|53], levels of perceived patient care qualip], patient outcomefb6],
data quality[53], efficiency [53], innovation [53], HCW satisfaction[53,55,58] patient
satisfaction53], performancg53], and decreased levels of unscheduled time off Wk
However, research indicates that the nursing voice is often overldékgd A review
concluded that physiciansd engagement -techni
driven quality improvemerib4]. Additional HCWENG strategies included the allocation of
time, resources, training for quality improvement work, financial incentives JFiNé

clarification of organizational goals, and the development of promotion pathjsdys
5



Furthermore HCW-ENG during the pandemic was even considered more vital for HCOs
[59,60]
1.2.4Healthcare system in Palestine

The healthcare system in Palesimdescribed to be incoherent, fragile, and fragmented
[61,62] In addition to the previously described universal challenges in the healthcare sector,
the healthcare system in Palestintarritorieshas been slapped by political and momic
conflicts. The 87 hospitals in Palestinidarritories have five major types based on
administrative type: 28 public, 3®ngovernmental organizations (NGP4.7 private, two
military, and ondJnited Nations Relief and Works Agenfry Palestine Refgees in the Near
East (UNRWA)[63]. Military hospitals are not yet operatirugn theWest Bank. Thebed
percentage per administrative typapgproximatelys9% public, 26% NGO, 14% private, and
1% UNRWA [64]. These hospitals are distributedfaows: seven in eastern Jerusalem, 53
in West Bank, and 30 in Ga#@5]. The geographic separation with the disrupted mobility
between these territories, added to the blockadleesbaza strip, the checkpoints in West Bank
and Jerusalem, the separdéefactogovernment health systems in Gaza and West Bank, the
heavy reliance on external health financirapmd the dependence on dite household
expenditures imposed further challenges on improving the Palestinian healthcare system
[61,66 68]. The geographical separation of the Palestinian territories and the distribution of
hospitals in the West Bank and Jerusalem based on the city and adminigyadivare
explained inAppendixAl. The spread aforonavirusl9 (COVID-19) hasadded an additional
challenge.A recent study[69] referred to the COVIEL9 era in conjunction with political
conflict as having a double epidemic effect on Palestinian territories, which algntu
impacted the Palestinian health system ldr@ O pedformanceluring the pandemic.

1.3 Literature gap

Despite the previously explained importance of PATIERNG and HCWENG in the
literature, recent review80] revealed that there wasack of engaging stakeholders in BSC
implementations. In addition to this literature gép.our knowledge, no researblasutilized
the BSC tool to evaluate the performance of Palestinian hospitdsed/oreover, there is a
lack of PATIENT-ENG andHCW-ENG in the PE implementation of Palestinian hospitals in
general. Consequently this dissertation implication will make comprehensive PEs of
Pal estinian hospitals based view Thistwdl ledd@Ws 6 an
recommendationfor Palesinian hospital managers as well as health policymakers on how to

improve the PEs of Palestinian hospitals in their future action plans.
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Chapter 2: The impact ofimplementing BSC

(Sub-study 1): The Deployment ofBSCin HCOs: Is it Beneficial?
A Systematic Review

2.1 Introduction

Until the beginning oR022 two reviews focused on studying the effect of B&C
health, one of which analyzed the impact qualitatiy88], and the other presented a few
instances of the positive influeng¥]. This showed that no complete or rigorous scientific
methodology has been reportedtil then to evaluate the effect of BSC adoption in HCO.
Given the lack of reearch on this topic, we performed a systematic review in which we
assessed the impact of implementing the BSC on three attrithaterepresent the latest
affected perspectives in the strategic mapd]: HCWsdsatisfaction, patient satisfaction, and
financial performanceThus, the present systematic review aims to gather all studies which
have measured the impact of implementing BSC on I9&3Atisfaction patient satisfaction,
and financial performance at HCO; particularly, since these three attributes represent the latest
affected perspectives in the strategic mfh&]. Further, this review aims to assess and

compare results among the included studies.

2.2 Methods

Our previous systematic review analyzed the dimensions and indicators of BSC utilized
at the PE. of HC(Q26]. This systematic review was carried out by findalgstudies that
approached BSC implementat@nimpactin HCOs in adherence with the 23oint of the

preferredreportingitems forsystematiaeviews andnetaanalyses (RISMA) checklist[70].

2.2.1 Eligibility criteria

The inclusion and exclusion criteria were set as showalnie 1 below.

1 This chapter is based on tfedlowing paperAmer F, HammoudS, KhatatbehH, Lohner,
S, Bonczl, Endrei D (2022). The deployment of balanced scorecard in health care
organizations: is it beneficial? A systematic review. BMC He@#hvices Research, 22(1),
1i 14. https:/Hoi: 10.1186/s1291821- 074527. Impact factor: 2.908
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Table 1. Inclusion/exclusion criteria and search strategy for PubMed

Search Strategy

PICO Inclusion criteria Exclusion criteria (MeSH terms and keywords) for PubMed
hospitalsi[MeSH Terms]
Population Any type ofHCO Non+ health organization hospitaldepartment{MeSH Terms]

Performance assessmenHOs through

Studies that used other TQM tools su
asMalcolm Baldrige National

Intervention implementing BSC Excellence ModellSO, Singapore
Quality Award six-sigma, etc.
-Initiation of BSC implementation (at least one year - Initiation of BSC implementation wa:
implementation) in less than one year.
-Or: Comparingwo measurements after BSC  -Gross change/ difference after less tt
Comparator . .
implementation for at least one year one year
-Or: Gross change/ difference after at least one ye: -Onetime measurement with no
implementation comparability.
-Impact on financial indicatorgrofitability/loss, -
: : -Impact on other indicators.
change in total revenues, change in total costiiiR . .
. . , , -Number of patient complaints
on investment, return on assetgher in currency or ir P
ercentage -HCWsbburnout or turnover rate.
Outcome , P Age. , -Cost/case or revenue/case change
-Or: Impact on the patient satisfaction rate _Qualitative or subjective impact, for
-Or: Impact on the HCW&satisfaction rate examplethe man e{ . inigns i’n
-The impactshould be objective and measured/ P . gemop
. impact
guantitative.
Study design All study designs _

health[MeSH Terms]

"quality indicators, health care"[MeSH
Terms]

scorecard*[Text Word]

"score card*"'[Text Word]

No limitation was set in the search strategy.
studies that measured BSC impact within le
than one year of implementation were
excluded after carefully examining the full
texts.

patient satisfaction[MeSH Terms]
costbenefit analysis[MeSH Terms]

health care costs[MeSH Terms]

Hospital personnel management[MeSH
Terms]

staff development[MeSH Terms]
knowledge management[MeSH Terms]
efficiency, organizational[MeSH Tims]

No limitation regarding study design, type, (
time was set in the search strategy

Note: HCOshealthcarerganizations; BShalancedscorecard; TQMiotal quality management SO, InternationaDrganization for StandardizatipkleSH,

medical subject headings.



2.2.2 Data sources, search strategy, and study selection

In the present systematic review, the search strategy was developed by twoveluthors
are experts ihealthcarenanagement and BSC, and an expert in systematic reviews and meta
analysis. The search strategy was initially developed for the PubMed database based on the
population,intervention,comparison, andutcome (PICQtool [71], and depending on using
both medicalsubjectheadings (MeSH) terms and keywoKd®ble 1). Next, the strategy was
adapted to Cochrane Central Register of Controlled Trials, Embase, and Google Scholar
databases, as per Cochr@nescommendationg2]. See he strategies developed for these
databasem AppendixA2.

The grey literature, prprints, and unpublished studies were searched on Google
Scholar and Googie search engine websites to reduce publication bias. Furthenwere,
attempted to identify other potentially eligible studies or ancillary publications by searching
the reference lists of any potentially eligible studies. The databasesearched until October
2020. Afterwardwe conducted the search strategies on the electronic databases and removed
the duplicates using the EndNote X9.2 program.

Two authors independently performed the selection of eligible studies. A discussion
after each step was made or, if necessattyird author was consulted for arbitration in case
of disagreements. Initially, the titles and abstracts of the studies werenexitaieliminate
irrelevant studies. In the second step, the full texts of all potentially relevant studies were
carefully reviewed to make a final decision based on the criteria mentioned above. Authors of
studies with no available full texts or uncleaupiact duration were contacted to obtain further
details and clarification.

2.2.3 Data extraction process

Data extraction waperformedbetween June and July 202hd then compared to
discuss differences. The following data were extracted from the elgjidess: 1) author/s, 2)
year of publication, 3) country of origin, 4) data collection duration, 5) data collection tool, 6)
the number of perspectives, 7) the number of KPIs, 8) availability of weights/importance for
perspectives or KPIs, and 9) outcqmanich is represented in the KPIs that have been used
and their weights/importance. The frequency of each KPI used at each implementation was
plotted on Microsoft Excel, and the sum was calculated. In addition, the weight/importance

assigned for each KPt aach implementation was reported on a scale of 100%e case of
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studies that did not give weights/importance explicitly, each KPI weight/importance was
calculated by dividing onéy the number ofKPIs used in that study to assign an equal
weight/impatance for each KPI.Consequently, we computed an average of the
weights/importance assigned for each KPI. Next, we perforeggdupingand coding for the
KPIs to find the frequency of use and the set weights/importance percentages for each
dimension. The, the resultingmajor andsubdimensiors were listed and described between
August and September 2021.

The research design of eligible studies was extracted directly from the studies.
However, if the research design was not explicitly mentioned, we detmirtibased on the
role of the investigator in that study. Specifically, the study was considered observational if the
BSC exposures were naturally determined and the investigator had no part. On the other hand,
the study was considered experimental i€ tmvestigator actively assigned the BSC

intervention.

2.2.4 Quality assessment

The risk of bias (RoB) assessment was performedtip authors independently
between March and June 2021 to assess the quality of the included stugersth&®sCochrane
collaboratioris guidelines, th&Cochraneisk-of-bias tool for randomized trialgersion two
(RoB-2) was used for the assessment of ranidechcontrolled trials (RCTgy3]. Therisk of
bias in the nonrandomizedinterventionstudies tool (ROBINSI) was used to assess the
observational and quaskperimental studieg4]. As per the Cochrane Handbook, authors
should avoid summarizing the overall RpB,76] Therefore, the RoB was analyzed at the
study level and across studiesthie RoB-2 tool, five types of bias were assed: bias arising
from the randomization processb&s due to deviations from intended interventions, bias due
to missing outcome data, bias in the measurement of outcomes, and bias in the selection of the
reported resultOn the other hand, in the RAO®B%-1 tool, seven types of bias were assessed:
bias due to confounding, bias in the selection of participants in a study, bias in
measurement/classification of interventions/ exposures, bias due to deviations from intended
interventions/ exposures, bias doemissing data, bias in the measurement of the outcomes,
bias in the selection of the reported results.

While using the RoRR tool, each type of bias was assessed as low, high, or unclear.
While using the ROBINS tool, each type of bias was evaluatetbifive categories: low,

moderate, serious, critical, or no information. Afterward, the assessment results of the two

10



reviewers were compared. Where there was disagreeotier, authors were consulted.
Figures for RoB were prepared using tis& of biasvisualization(ROBVIS) tool [77]. Lastly,

it was recommended not to advocate quality appraisal as a criterion for inclusion in reviews
[78]. Therefore, the authors decided to include all studies in this systematic review regardless

of their quality assessment.

2.3 Results
2.3.1 Studyselection

Initially, the search strategy resulted in a totaloB81 studes After removing the
duplicates,a total of 2985 studies remained, which were screened based on their titles and
abstracts. Then, irrelevant studies were excluded; thus, 202 studies remained. A careful
examination of the included studddall texts was made; based on this, only 20 studies were
finally included in the current systematic review. Details of the study selection process are
shown in the PRISMA flowchart(Figure 3). The main characteristics of the included studies
are shown inAppendix A3. Regarding the implementation location, nine studies were
implemented in North America, two in Europe, one in Africa, seven in Aaone did not
specify the location. It should be noted that 14 studies were performed Hinbighe
countries, two in uppemiddle-income countries, one in a loweriddle country, and only two
in low-income countriesOut of the 20 selected studies, Wére performed in hospitals or
hospital departments, and fourhealthcardacilities or clinics(AppendixA3). Even though
no limitation was imposed on language, all of the selected 20 studies measuring the impact of
BSC implementation were written in glish.

Out of the 20 selected studies, only three studies reported their study designs explicitly.
However, our classification showed that 11 studies were observational since the investigators
were not involved in implementing BSC; instead, these investigianly observed the results
of already implemented BSCs at HCO. On the other hand, the remaining nine studies were
experimental. One out of the nine was RCT, while the other eight wereeyesimental
studies, which included three pretpsisttest components and five Interrupted Time Series
(Appendix A3. Notably, only three studie§79i 81] randomly selected HCO, participants, or
both.

Variances among the data collection instruments used in the 20 studies are shown in
Appendix A3 Notably,the employed instruments wevalidated only in six studiel80,82
86]. Additionally, only five studie$83i 87] assessethe instrumentfeasibility. The pre
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Figure 3. PRISMA flow diagram.

(Source:Own elaboration).
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testing of the instruments was carried out only in three st{&0¢82,84] In addition, only five
studieg[83,84,87 89] assigned weights for the indicators or assessed their importance before
implementationFurther,only one study90] evaluated the indicators depending on more than
one source for the same variable.

The 20 studies chosen for this systematic review utilized different BSC generations. The first
generation of BSCwas employed in seven studi¢®3,85,86,8992] which discussed
explanations, the definition of perspectives amticators, andhow to measure eaahdicator.
Besides these seven studies, one other $&8dyised the firsgeneration BSC; however, only
customer and patient satisfaction were explaingde way they were measured. Further, only
five of the 20 studie$84,85,90 92] specifiedthe source for each perspectiadicator,while

one study{83] mentioned them partially. The aspects of BS€&:conejeneration were found

in five of the 20 studief85,89,90,93,94]where users modified the objectives of each indicator
during implementation to suit strategy, vision, mission, and goals. Additionallyptiner
studies[83,87] modified these objectives partially but failed to explain them suffilyie
Further, strategic maps were only illustrated in six stu#Bs$8,89,91,94,95]Finally, it is

worth noting that only three studi¢®5,89,90]displayed the causeffect cascade between
indicatos and targets.

Regarding the third generati@maspects, seven of the 20 stu{@&s89 94] approached
destination statements or targets within a time horizon. Besides, ong28lidgproached the
length of stay indicator only. Additionally, only one styé] approached strategic initiatives
or action plans tochieve the targeted performance.

The included studies assessed different outcomes for implementing BSC. Out of the
final 20 eligible studies, 17 studi§9,79,8991,93,94,96,8085,87,88]measured the impact
of BSC on patient satisfactiosevenmeasured HC\&6 satisfaction[79,81,84,85,90,92,97]
and 12 studies measured financial performd@8e84,97,98,85,87,9®3,95,96] However,
the measured variables varied among studies, even in terms of the same dependent variable
(Figure 4-Figure 7). For example, BS& impact on patient satisfaction varied from overall
satisfaction to the satisfaction of specific categories, such as adults, children, inpatients,
outpatients, patients in the emergency roam patients in rehabilitation. In addition, the
measured vartdes varied based on the service type, such as satisfagtiorhome care
services and departmental services.

RegardingHCWs) satisfaction the name assigned to the targeted population varied

from staffandemployees to HC\W Further, theHCWsbsatisfactiortype varied, for instance,
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Figure 4. Patient satisfaction impact.
Increase or decrease in patient satisfaction rate after BSithplementation (%). (Source:Own elaboration).
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from HCWdsatisfaction with their job to HCV@satisfaction toward their superiors. However,

the financial variable had the greatest variation among all three primary outcomes measured.
Specifically, it was found that there exists a reduction in costs, expendiHE¥gbbudget,

expenses, catering expenses, expenses/net revenues, bad debt expenses per net revenue, and
supply per net revenue. On the other hand, an increase in revenue types included; returns,
profits, aggregate surplus, funds, the value of a@alged groups, and return on assets.

Moreover, the unit used for financial impact assessment differed among studies. For
example, all studies used currencies for assessment, where these currencies also varied between
studies, except for a few studi@#,91,93]which used a percentage method. As an attempt to
reduce bias, bturrencies were converted to United States Deltastandardize and make the
comparison across studies more consistent regarding the financial outcomes in the systematic
review. Further, the authors of one sti@y] were contacted for clarificatiosince they did
not report the currency. As a resiigure 6 andFigure 7 were designed as seahove one
for the impact in currencies and the other for the impact in percentages.

Most studies used a percentage score to measure the impact on patiei@Vesul
satisfactionexcept for three studi¢85,92,97] which performed the measurement based on a
four or five point-Likert scales. However, to make the comparison consistent, all Likert scales

were converted to percentagesdres out of 100%).

2.3.2 Quality assessment

As illustrated inAppendix A4, each study was evaluated in terms of RoB. For that
purpose, the RoR tool was employed to assess the sole RCT sf{8@}; in which the
assessment was deemed fair, except for the perfornbgaseOn the other hand, the RoB in
the quasexperimental and observational studies was measured using the ROBMNSand
it was found that there was no information about analysis methods of confdatjessments
exceptin four studies [26, 30, 338]. The confounding agents were apparent in three studies
[28, 29, 31]. However, the three studies failed to adjust for the confounders, which may have
affected the precision of the measurement. Furthermore, the selection bias across studies
reflected seous RoB in five studief84,89,91,92,95]A possible reason the intervention and
the follow-up did not coincide together and a potentially substantial amount of fajioime
was missing in the analyses. The modeRxB showed that the intervention status was well
defined, but some aspects tiie assignments of intervention status were determined

retrospectively. Further, outcome measurement bias was raised either due tohhediog
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of intervention amongssessor81] or because the outcome measure was subjective and likely
to be influenced by other factd&3,90] (AppendixAb5).

2.4 Discussion

2.4.1Discussion of the main results

This systematic review aimed to identify all the studies which measured the impact of
BSC implementation on three variablekCWsbsatisfaction patient satisfaction, and financial
performance at HCO, and then proceeded to analyze the effect of thesm&@entations.
The analysis of the results reflected a remarkably positive impact of BSC on patient satisfaction
in most studies. The same positive impact of BSC implementation holds for financial
performance in both currency and percentage indicatotahly, the authors found that almost
all studies showed a positive impact, amounting to several milioted States Dllars.
However, a few studies reflected a moderately negative impact on financial performance,
which form three distinct categories. &first category includes stud90], which explained
the occurrence of unintended events that may have negatively affected financial performance.
The second category compssetudies[92,95] that revealed a highly positive impact on
financial performance in previous or subsequent years, which may reflect a shbt in
following up. The third category includes stud[8%8,86] that showed a positive impact on
financial performance on one or more of the other impact tyipresanalysis of BSG impact

on HCWg)satisfactiorrevealed a k&s remarkably positive impagtigure 4-Figure 7).

2.4.2 Agreements and disagreements with other studies or riews

The findings obtained from the present systematic review are in line with a systematic
review [99] that reviewed BSG& benefits in business, management, and accounting fields.
Furthermore, the present study is the first to summarize all BSC implementations and their
impacts on théhealthcaresector based on quantitative comparisons. Moreover, the current
study was compared with other reviews in ki@althcaresector. For instance, a revig@0]
carried out a mere description regarding the application of BSC. In contrast, a[Z8jiewy
summarized the perspectives and dimensions utilized. Lastly, a ri88¢wnly mentioned
exampleof BSC impact. One probable explanation for the mild impa¢iGkVOsatisfaction
can be referred to the lack of managerial engagement with thenaonagerial HCW upon
BSC implementation, the lack of understanding by HCAdout the advantages of BSC

implementation s, or the fear of potential responsibility and accountability placadH{Ws
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due to BSC implementation. As a result, HEWay have declined to implement BSC,
contributing to a lower satisfaction score. In conclusion, future researchers should consider
increasing employee participation in BSC implementations.

For instance,n a study[90], the employees did not have incentives or motives to
participate in BSC since they were permanent employees. Further, the study showed that
HCWs above 40 year®ld negatively influenced creativity and productivity upon BSC
implementation. Other researchers in [49] also referred to this chalewxgeted that major
deficiencies arose from qualified personnel and H@ding. However, those researchers have
also siggested that the higlanking qualifications of HC\W driving learning and a growth
perspective, will eventually generate motivation for new HGQWresolve this issue. Other
proposed ideas to solve this problem were creating an open environment forgleard
growth and encouraging activeanageriacommunicatioMANAG -COMM ) with HCWs
to ensure the successful implementation of BSC. Other reseaftB@encouraged seoi
management commitments to involve rroanagerial HCW, promoting clear articulation of
benefits and relevancy of BSC to clinicians. This challenge mirrors the findings of another
review [51], which realized that the attitude perceivedhkglthcareprofessionalstoward
accreditation was negative and skeptical because of quality concerns regarding services and
their coss. Therefore, the authors in the latter study suggesteddadihcargprofessionals,
especially physicians, require more intensive education about the potential benefits of
accreditation

Finally, the quality assessment revealed that many studies had high RoB, which may
have affected the impact resultd. recommendation fothe researchers and managers
implementing BSC in the future is to dedicate more focus to raising the quality of
implementation and lowering the RoB. Moreover, a better focus on the second and third

generations of BSC aspects is essential.

2.4.3 Strengthsand weaknesses

The current systematic review contains several strengths. To our knowledge, this is the
first paper that has analyzed all the studies which measured the impact of BSC on patient
satisfactionHCWg)satisfaction and financial performance HCO. The results and analysis
of this systeratic review supporthe positive impacof applying BSC in HCO, especially on
patient satisfaction and financial performance. Further, a greater emphasis on the rolesof HCW
is required when implementing BSC sgeHCWbsatisfactiorshowed slightly positive, almost

zero, or somewhat negative scores in most studies inclédielitionally, the three primary
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outcome measures concentrated upon in this systematic review are considered the last
destination for impachithe strategic maps and the causal effeatsost BSC studies. Finally,

unlike other BSC reviewg1,38], which included definitions of biobanks, pharmacies,
laboratories, radiology, and medical colleges in HCO, this review limited the definition to the
primary, secondary, or tertialyCOs This strategy leads to the homogeneity of the resulting
studies and kds to more valid comparisons among the results.

Nevertheless, this paper has some limitations. First, it focused on the impact of BSC on
the three chosen indicators only, whereas impacts on other types of indicators were not
considered for analysis. Due the vast variations of indicator types, analysis of these
indicators presents a challenge, requiring narrowly specified modes of analysis. Secondly, no
metaanalysis could be applied to this systematic review resulting from the heterogeneity of
studies egarding their data collection tools and the enormous variation in the types of
indicators. However, the later variation was clarified in the charts, and the data collection tool
was specified for each study. Thirdly, the current review included studiesnémasured the
impact after at least one year of implementation. Fourthly, it is essential to mention that the
impact comparability is roughly more rational for patient satisfactionH\d/s0satisfaction
than financial performance. This could be referreds the comparison ability based on a
percentage score of 100 for the satisfaction variables. Additionally, the change in financial
performance based on currency could be influenced by other confounding factors such as the
HCO size or the number of h#alfacilities included in the study. Therefore, future studies
should consider these confounding factors. Moreover, future studies should reduce the RoB
due to the lack of higlquality BSC implementations in the literature. Finally, this review
searched fothe BSC implementation imealthcarelatabases; consequently, future systematic
reviews are recommended to include studies in management and health policy databases.

2.5 Conclusion

In conclusion, this systeaic review offers evidence to HCO and policymakers on the
benefits of implementing BSC in HCO. Although the quality assessment revealed that many
studies had a high RoB, BSC implementation positively influenced HCO patient satisfaction
and financial performnce. Based on the findings in the present review, researchers are
encouraged to focus on lowering fReBin BSC implementation in the future. HCO managers
are also advised to considegiCWsH satisfaction and HCW-ENG in future BSC
implementations. Finally, an additional assessment of the BSC impddCO during the
COVID-19 pandemic is required, as we could not find any.
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Chapter 3: BSC perspectves and dimensions

(Sub-study 2): A systematic review: the dimensions to evaluate
healthcare performance and an implication during the pandemié

3.1 Introduction

Our first systematic reviey25] proved that BSC implementations were effective in
improving the financial performance of HCOs, elevating patient satisfaction rates, and to a
|l esser extent tisfagian cates. BSE reMedy#y30B4,3%6 44] focused only
on the general narration of the BSC perspectivesabdimensiors used. Moreover, none of
them summarized the perspectives or dimensiortheoBSC based on their importance or
frequency of use by healthcare managers. In other words, all the previous systematic reviews
lack a systematic methodological categorization of perspectives, dimensions, and KPIs.

In correspondence with this research gé#mps review aims at a) finding and
recategorizing all the perspectives, dimensions, and KPIs that were employed in BSC
implementations for unification purposes, b) ranking dimensions according to their frequency
of use by HCOs worldwide, and c) ranking @imsions according to their importance from the

healthcarena n a gperspsctive.

3.2 Methods

This systematic review is part of a broad project. After assessing the impact of the BSC
on stakeholder satisfactig@5] and before developing instruments to engage stakeholders in
BSC implemerdtions, we sought to accomplish the previously mentioned aims to summarize
which dimensions were the most frequently used and essential as per healthcare managers in
implementing the BSC. This review was conducted according to tHpei@¥ checklist of the
PRISMA checklis{70].

3.2.1. Eligibility criteria

2 This chapter is based on the following pagener F, HammoudS, KhatatbelH, Lohner

S, Bonczl, Endrei D(2022) A systematic review: the dimensions to evaluate health care
performance and an implication during the pandeBiMC Health Serices
Resarch22,621.https://doi.org/10.1186/s129482-078630. Impact factor:2.908
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The inclusion and exclusion criteria were set based on the PIC{T 1paind were the
sameas thoseised in the first systematic review. Additionally, all study designs were included
(Tablel).

3.2.2. Data sources, search strategy, and study selection

The same search strategy used in the first systematic ri2b¢was also used for the
second systematic reviemith a different aim(AppendixA2). For that, the selection of eligible
studies was performed independently by two authors in all steps. Disagreements were resolved
by discussion after each step or, titldsamlecessa
abstracts were examined to eliminate irrelevant papers between November 2020 and February
2021. Then, full texts were carefully 1inspe
between February and June 2021. If different KPIs were nsedrie than one implementation
in the same study, each was counted as a different implementation. In comparison,
implementations using the same KPIs in other locations or times in the same research were
considered one implementation. The authors of studits no available full texts or with

partially reported results were contacted for missing data.

3.2.3 Data extraction process

Data extraction was performed between June and July 2021 and then compared to discuss
differences. The following data were extied from the eligible studies: 1) author/s, 2) year of
publication, 3) country of origin, 4) data collection duration, 5) data collection tool, 6) the
number of perspectives, 7) the number of KPIs, 8) availability of weights/importance for
perspectives oKPlIs, and 9) outcome, which is represented in the KPIs that have been used
andtheir weights/importance. The frequency of each KPI used at each implementation was
plottedin Microsoft Excel, and the sum was calculated. In addition, the weight/importance
assigned for each KPI at each implementation was reported on a scale of 100%. In the case of
studies that did not give weights/importance explicitly, each KPI weight/impertaas
calculated by dividing one by the number of KPIs used in that study to assign an equal
weight/importance for each KPI. Consequently, we computed an average of the
weights/importance assigned for each KPI. Nékg thematic analysis was used for the
categorization procesare performed regrouping and coding for the KPlIs to find the frequency

of use and the set weights/importance percentages for each dim&h&msulting major and

subdimensios were listed and described between August and Sept@dde.
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Figure 8. PRISMA flow diagram.

(Source:Own elaboration).
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The research design of eligible studies was extracted directly from the studies.
However, if the research design was not explicitly mentioned, we determined it based on the
role of the investigator in that study. Specifically, the study was considered observational if the
BSC exposures were naturally determined and the investigator had no part. On the other hand,
the study was considered experimental if the investigator edtigssigned the BSC

intervention.

3.2.4 Quality assessment

The same methodology that was utilized in the first systematic rg2fegywas also

used to assess the RoB for the resulting studies in this review.

3.3. Results
3.3.1 Study selection

A total of 4028 studies resulted from rungitihe search strategy in the four databases.
In addition, another three studies were identified through a Google search. Therefore, a total of
4031 studies were included. Duplicates were removed (n=1046) using the EndNote program,
and then the remainingteles were screened based on their titles and abstracts (n=2985).
Irrelevant papers were excluded (n=2794). Consequently, the remaining 191 studies were
examined by reading the full texts. Among these papers, 22 papers were writterimgtish
languags, including Spanish, German, French, Chinese, and Persian.-t&xtuttanslation
was performed for each study to decide whether to include or exclude any of them. As a result
of reading the full texts, 158 studies were excluded, and only 33 wereelgilihis review,
in which 36 full implementations of different BSC designs were actually applpmendixA5
shows a summary of the 36 implementations. Details of the study selection process are shown
in the PRISMA flowchar{70].

3.3.2 Study characterisics

Of the resulting 36 implementations, one was in Spajiiék], one was in Persian
[102], and the rest were in English. The 36 implementations wertormedin various
countries19 in Asia[79,81,84,91,102114], seven in North Americg86,92 94,115 117], six
in Europe [85,101,118120], three in Africa [80,121,122] and one without location

information[123].

25



Twenty-one implementations were performed in hospitals (secondary and tertiary
HCOs) [43,84/ 86,91 94,101 104,109,110,112,115,10720] and 15 in medical centerg o
health facilities (primary HCOs)79i81,105107,111,113,14,116,121123]. Two studies
[106,119] included three and two implementations, respectively, with differens Ker
implementation. Thus, the 33 resulting studies contained 36 unique implementations. No BSC
implementation in the COVIEL9 era was found.

The 36 BSC implementations varied in their designs. However, most studies did not
explicitly report their study design. We categorized the 36 implementations based on the active
role of the investigator in BSC implementation and the time of data colleGarsequently,
one sole study design was an R(30]. Moreover, 14 implementation designs were
uncontrolled quasexperiments. Specifically, six implementations had a posttagtdesign
[103,104,108,118,120,122tive implementations in foutwslies had pretegtosttest designs
[85,102,110,119] Finally, three implementations interrupted the time series design
[84,116,124] On the other hand, 20 ingmentations were observational; six implementations
in four studies were crosectional105/ 107,115] one implementation was prospectj98],
ten implementations ere retrospective [79,81,91,93,111114,117,121] and two
implementations were prospective and retrospe¢82®4] Finally, cme implementation did

not have sufficient information or reported the study deKigB].

3.3.3 Decision model

One studyf120] integrated multiplecriteria decision analysis with the BSC which was
referred to as MEDUTA. Another study103] integrated the BSC with fuzzy analysis. Two
studies[84,108] combined BSC with AHP, and one [59] used the technique for order of
preference by similarity to the ideal solution. Studies explained that using these methodologies

with the BSC would help them arrive at more informed and better decisions.

3.3.4 Perspectivesfrequency of use and importance

A total of 797 KPIs were extracted from the resulting implementations. These KPIs
were categorized in the studies under 15 perspectives. The average number of perspectives
used per study was 4.5, and for tHel& it was 22. The most frequently used perspectives were
the internal, financial, patient, learning and growth, HCW, managerial, community, and
stakeholder perspectives. The total use frequencies of these perspectives at the implementations
were 29.6%, 1%, 12.6%, 12.6%, 9.4%, 6.3%, 5%, and 3.1%, respectively. On the other hand,
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the topmost i mportant perspectives from t
financial, learning and growth, patient, HCW, community, managerial, and stakeholder
pergectives with a total weight/importance of 37.9%, 15.4%, 12%, 11.3%, 7.8%, 7.7%, 3.6%,
and 2.8%, respectively

3.3.5 Categorization and regrouping of KPIs into dimensionssub-
dimensiors

The 797 extracted KPIs were plotted according to thegquencies and
weights/importance. Grouping and recategorizing KPIs resulté&dgure 9 and Figure 10
below,showing 13 major dimensions and gilbdimensiors based on their frequency of use
and importance, respectively. After regrouping these KPIs into homogenous major dimensions
andsub-dimensiors, 13 major dimensions resulted, withstl-dimensiors. A summary of the
resulting perspectives and their major anddimensioncontents are illustratad Figure 11.

The description of each major asdb-dimensiors is described further iAppendixA®6.

3.3.6 Quality assessment

Each study was evaluated in terms of RoB, as illustratégpendixA7. The RoB2
tool was utilized to assess the ROB in the sole RCT di8@ly for which the assessment
showed fair evaluation, except for performoa bias. On the other hand, utilizing the ROBINS
| tool for assessing the RoB in observational and eggserimental studies revealed no
information about confounder adjustment methods except in three sf8di86,91] The
confounding agents were apparent in the three studies; one[8B)gherformed confounder
adjustments. On the other hand, aeofB1] adjusted for patient severity but not for the LOS
and mortality rate. Last, one stufB4] did not perform adjustments at all, which may have
affected measurement precision.

The selection bias across studies refleci@dserious RoB in five studies
[84,91,95,105,109] Therefore, the interveioh and the followup did not coincide, and a
potentially substantial amount of folleup was missing in their analysis. Studies with a

moderate risk of intervention/exposure measurement bias reflected@efwedidintervention
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Figure 9. The BSC 45sub-dimensiors.
(Source:Own elaboration).Note: After regrouping the 797 indicators, dbbdimensios resulted. This figure
shows the frequency and the weight/importance for sabldlimensionndependently.
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Figure 10. The BSC 13 major dimensions
(Source:Own elaboration)Note: Reassembling the 45b-dimensiors resulted in 13 major dimensions. This figure
shows the frequency and the weight/importance for each major dimension independently. (F), Financial
perspective; (1), internal perspecti&), knowledge and growth perspective; (M), managerial perspe¢@ye;

customer perspective; (E) external perspective
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Figure 11. A summary of BSC perspectives imealthcareand their contents
(Source: Own elaboration). Note: BSC, balanced scorecard; HCWs, healthcare workers; H&dthcare
organizations; IC, infection control; HW, health waste; WT, waitinge; LOS, length of stay; KAP, knowledge,
attitudes, and practices; TECH, technology; HSRPhospital social responsibility perceived image; ERRORS,
errors, accidents, andmoplications; No. of AVD, the number of admissions, visits, and diseases; EUP, efficiency,
utilization, and productivity; AQSS, availability and quality of supplies and services; OPT, operation processing
time; RESCOMINF, needsesponse, communication, amaformation provision; PATIENTATTSs, patient
attitudess, HCW-E NG MOT , heal t hcar e andootikadon; HEWCENTY egtlecare wotkers
centeredness; MANA®E, managerial tasks and performance evaluation; ¥8C&/ DE V , heal thcare \
scientific development; INFEEXR, information experience; LOWTT, loyalty attitude; BUILEXR, building
experience; REPUT, community and reputationHSR, needsesponse
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status, but some aspects of the assignments of intervention status were determined
retrospectively. Furthermorbias in selecting the reported results was serious in one study that
partially reported the resultd09]. Studies that reported all results but did not have a
preregistered protocol or whose outcome measuremenesnot defined in an initial plan were

given a moderate risidppendix A7.

3.4. Discussion

3.4.1 Discussion of the main results

All the perspectives, dimensions, and KPIs employed in BSC implementations were
collected to fulfill the research aims. Cadeization andegroupingof the KPIs into major and
subdimensios were performed. Thenthe dimensions were ranked according to their
frequency of usandimportance. The BSC tool can offer comprehensive planning, monitoring,
evaluation, and improvementf HCOO6s KPI s. H e rslweld be imprevedr p e r f
in the shoreindlong term

3.4.2 Overall completeness and applicability of evidence

Analyzing the results showed that BSC implementations typically utilized four
fundamentaperspectivesfinancial, customer, internal, and knowledge and growth. However,
the analysis oFigure 10revealed the frequent employment and the irngmze of other BSC
perspectives in BSC implementations. Specifically, the external and managerial perspectives.
This reflects the need for slight modifications of BSC design and corresponds with the findings
of another study125], which referred to theustainability perspective of the BSC as the fifth
pillar. Additionally, our findings reveal that focusing on both internal and external customers
from the customer perspective is essential.

The variation among BSC implementations in the categorization of the same KPIs
reflects the need f or da-telatedsPisaforeampde]j weeet i o n .
categorized under the learning and growth perspective in almost half of the restuitires
[79181,84,85,91,93,1G308,111114,117,119,121] Meanwhile, the rest of the studies
categorized them under the perspectives of HI8UsL21] quality [116], service capacity,
provision/service capacity81,105,111,112,114,121jand healthcare facility functionality
[107]. These results are consistent with a s{iglyhat referred to the lack of defining measures
and the lack of data standardization. The differences in categorization prove our assumptions

in the calculation imprecision in the previous reviews. Specificallhe use frequency or the
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importance of the perspectives and KPIs. Our systematic review solved this calculation bias by
uniformly forming 797 KPI categorizations. Regrouping similasemisimilarKPIs under the

same category resulted in more precigsults. The unification of dimensions can guide
uniform future implementations of PE or BSC at HCOs, allowing data sharing and
comparability. Dimension unification can be why our findings are different from another
systematic reviel26] that did not consider unifying the classification of KPIs. According to
HCO management, the average LOfalthassociated infectiongatient satisfactim bed
occupancy, and bed turnover rate were the most useful KPIs. Analyzing the results also shows
a lack of BSC utilization in HCOs during the pandemic. Additionally, there has been a lack of
studies comprehensively examining the impact of CO¥Y®on KRs.

This review can guide healthcare managers and researchers since the resulting
dimensions can be utilized to synthesize future BSC measurements. Specifically, the
dimensions can direct the creation of new instruments to engage stakeholders in future BSC
implementations. Moreover, this review can provide a road map for healthcare managers to
perform a comprehensive PE of HCOs during the COYpandemic. Since the COWID
pandemic may influence the BSC dimensions positively or negatively comparedpethe
pandemi¢ analyzing the effect of the pandemic on the performance of the majsuand
dimensios will allow HCO managers to better understand where to foauikeir action plans

to improve the overall performance of HCOs

3.4.3Implication of the resulting dimensionsduring the COVID-19 era

Although this systematic review included ten months after the initiation of the COVID
19 pandemic, no researchBSC utilization in COVID19 was found. Moreover, health policy
experts stated that insufficient standardization of quality measurement dmwaacthe
COVID-19 era challenged sharing purposes. As a residt, comparison between the
performance of healthcare systems is disruptedComparison is critical in cases where the
optimal performance is not fully understood as in pandemics, and a comparison with other
health systems would be informative and neced3duryrherefore addressing the lack of data
standardization was suggested to be overcome by quickly defining measures, which could
allow health systems, at least in the short term, tetaselardized methodshetterunderstand
their performance [5].

We pursued further analysis in this paper based on independent studiesuttérg

dimension during the COVIQ9 era to highlight how these dimensions can be utilized to
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monitor and improveHCO performance during the COVHD9 pandemic. For an overall

summary, see the second implementati@mapter 8: Theoretical and practical implicatiohs
3.4.31 The managerial tasks and PE dimension

Standard policies, procedures, the availability of written standardized guidelines, and
delivery in full and on time were considered essential in tackling C@MI8]. A lack of
standardization capability and conflicting or irrational managerial decisions were deemed
dissatisfactoy factors forHCWsduring the pandemid.27].

Planning and preparedness are also crucial managerial tasks. The CDC developed a
checklist to help hospitals assess and improve their preparedness for responding tel80OVID
[128]. Hospitals utilized a collectionf some of the previously explained KPIs and dimensions
to perform planning and internal assessment of their perfornjap@e 30]

Few studie§131,132]haveexaminedhe impact ofcentralizedyovernancen HCOs
during the pandemic, which positively affected reactive strategies. Learning from past
pandemics also positively influences proactive and reactive strafgg®&}sHowever, the role
of internal MANAG-PE, such as using BSC or Malcolm Baldrige National Excellence Model
tools, or externabssessmentsuch as Joint Commission International (JCI) accreditations,
ISO certification, auditing, or peeeview a1 HCOs during the pandemic, still requires more

investigation.
3.4.32 The financial major dimension

Due to COVID19 hospitalizations at the beginning of the pandemic, health policy
experts suggested that HCOs in some regions will have more significant revenue and greater
costs related to additional HCWs and resources. In contrast, other hospitalspetleeze
mostly sharp reductions in elective and outpatient payments, which will create unprecedented
financial challenges for HC(433]. However, in addition to the higher costsHi€Ws and
resources, researchers found higher costs of treatment dueatdiagnhostic tests and isolation
costs[134].

In the United Kingdom, the total expenditure ttve NHS has increased significantly
during the pandemid35]. They made funding upgrades to expauaiting areas and treatment
cubicleg[136]. Somestudies havéocused on costffectiveness calculations. A study in South
Africa indicated that purchasingtensive care uni{ICU) capacity from the pvate sector

during COVID-19 surges may not be a casdtective investmentl37]. To date there is still a
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lack of studies thaaddresghe financial dimension adevelopcostsaving strategies at the

health organization level in COVHD9.
3.4.33 The error-free and safety major dimension

This dimension includes monitoring, analyzing, and comparing mortality rates and
investigating their determinants in HCOs. Although mortality may not be directly related to
errors, mortality rateBigherthan the average can reveal an underlying mistakehart study
in Mexico City [124]f ound t hat the mortality ¥fGJUes at
departments were similar. The reason behind
Approximately45% of the patients whdid not survive did noteceivean ICU bed, which
raised the mortality rate in the nd@U admitted patients. However, this study revealed that
the leading cause of nd@U admissionvasacute respiratory distress syndroribe leading
cause of mortalityjor admitted patients was septic shock, followed by acute respiratory distress
syndrome and multiorgan failure.

The World Health Organization has provided clear guidelines for IC for healthcare
when COVID19 is suspected or confirmgd38]. Patient safety was investigated in a
systematic review of Indiarelated studies[139]. Patientsafety was negatively impacted
during the COVIDB19 pandemic due to inadequate preparation of the healthcare system, su
as infrastructureand human and material resourcesdditionally, researchers categorized
diagnostic errors that could occur during the COM® pandemic into eight types and
suggested how to reduce th§maO].

However, many studiebave shownimprovements in this dimension during the
pandemic. A study in the United Kingdofi41] found a significant increase in tlsafety
attitude questionnairgcores of doctors and other clinitfCWsand no change in the nursing
group. It also showed a significant decrease in error reporting after the onset of the-C®DVID
pandemic. Another study in Irgii42] found thathealthassociated imctionsduring the
pandemic were reduced, which could be referred to as the proper implementation of IC
protocols. This finding is supported by a study in GhH#ES], which found tha
compliance with IC was high during the pandemic.

The health wastéHW) managemengub-dimensionwas intensively investigated due
to the tremendous increaseHW volume during the pandemjt44]. A study in Iran[145]
indicated that infectious waste increasedLB§%compared with before the pandemic. Direct

exposure ofHCWs to viruscontaminated waste with inadequate safety measures and
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mismanagement diWs may kead to their infection and facilitate the transmission of CQVID
19 [144,146] The World Health Organization has provided clear guidelines for managing
healthcare waste during the pandenfici7]. Nevertheless many studies worldwide
[146,148,149haveillustrated the existence of gaps and a flawed system for hartdlivig
during the pandemic.

A mini-review [144] of HWs during the pandemic showed that disinfecting waste,
followed by proper segregation and-site treatment, can also provide better and healthier HW
management. It also revealed that surplus HW accommodation, mobile treatment, and
temporary storage strategies might aid the sustainable management of healthcare waste without
further spreading the virus. Another study in Brgt#8] proposed a model for the proper
management offWs. It focusednot only on the operational management KPI${W@fs but
also on environmental managemesuich as sustainable practices. Moreover, it highlighted the
importance of employee training on HW guidelines since HW management was not considered

an essential comgence or a priority for every HCO
3.4.34 The efficiency and effectiveness major dimension

Analyzing the number of patient visits and admissions in the
United States of Americgl50] revealed a decrease in ER visatsd an increase inospital
admissions. However, another study in Albgftal] reporteddeaeased admissions and ER
visits to the hospital, despite the low volume of COMI®hospital admissions.

Many studieshave beenperformed to analyze the efficiency, utilization, and
productivity of HCOs during the pandemic. A study?2] indicated that efficient hospitals
under normal conditions lost their efficiency during COVID and had to adapt to the new
criteria. A systematic review153] showed that healthcare utilization decreased by
approximately onghird during the pandemic, with more significant reductions among people
with less sevex ilinesses.

A study at an isolation hospital in Egy[54] utilized the DEA tool to improve
efficiency. This confirmed that the number of nurses and the number of beds impacted the
operational efficiency of COVIEL9, while the numberf@hysicians had no significant effect
on efficiency. These results are compatible with a study in Mauj2ijshatfound that nurses
and bedsire the most critical factors in hospital production; that is, a 1% increase in the number

of beds and nurses resulted in an increase in hospital outputs by 0.73 and 0.51%, respectively

35



3.4.35 The availability and quality of the supplies and services (AQSS) major

dimensions

The AQSS dimension was considered important in tackling CEGMO6]. This
dimension includes evaluating the availability and quality of COxédlated medications,
masks, pesonal protective equipment, detergents, medical services, supportive services, etc.
Additionally, researchers viewed the availability of both clinical and supportive services at
hospitals as essential in responding to the COY@pandemic and the flow @OVID-19
positive patient$155]. The spectrum of supportive services to a hospital encompasses linen
and launry, diet, central sterile supply department, transport, consumables in large quantities
at hospital stores, mortuary, and engineering seryics#s. Some of the essential items were
filtering facepiece respirators or N95 respirators and the availability of personal protective
equipment kits[155]. The global challenge during this pandemic in terms of inadequate
availability of personal protective equipment in HCOs highlighted the vital role of the central
sterile service department. Centers for Disease Control and Prevention (CDC) suggested a
method of decontamination, atitereuse of filtering face respirators to overcome the shortage
of these respirators is their extended use or s,

However, researchers have referred to the lack of studies on the quality of supplies and
services at HCOs during COVIID9 [7]. The lak of studies can be referred to as data lag in
pandemics: the time between care provision and quality measurement red@iting
Policymakers suggested that measures should be less reliant on claims data, which by nature
have a time lag, and focus on actions that can be generated from the electronic health record

[7]1.
3.4.36 The time major dimension

An "extra layer of processes" was added due to the donning and doffing protocols and
cleaning requirements, which slowed all the operational processes down and increased the time
required to accomplish serving medical care to pat{@Bt]. Patient WT was also influenced.

In the United Kingdom, WT reached high levels in studies with a notable impact on elective
surgery. The number of patients who waited for more than a year to receive NHS treatment in
July 2020 wasBf ol d greater than {186 previ ous year 0:¢

Moreover, the patient length of stay (LOS) also increased for anctBed&/s. A
reason for this was the delays in COVID testing resultil56]. The LOS in théJnited States
of Americawastwo days more than that in Italy and five days less than that in Gefda&#fly
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A systematic review of patient LOS in COWI® [158] concluded that LOS in China was
longer than that in any other country, referring to differences in criteria for admission and
discharge and diffent timings within the pandemic. Another stydy7] found a negative
associatiorbetween the LOS and the case fatality rate. Therefore, LOS estimation can be
introduced as a KPI to scale the success of countries fighting the ongoing pandemic.

Moreover, LOS provides insights into when hospitals will reach capacity and predicts
associagdd HCWs or equipment requiremefi$8]. Discharge status should be considered
when analyzing LOS since patients who are discharged alive have a longer LOS than those
who died during their admissid158]. Hospitals reported that health insurance plans resisted
paying for additional patient days in the hospital while awaiting COY8DRest resultfl56].

However, complying with the CDC guidance on testing and disposition of patiasts w
suggested to reduce the patient LOS, freeing up hospital beds for incoming QQygHlients
[156]. Another study in the United Kingdoft56] indicated that due to the complexity and
partiality of different data sources and the rapidly evolving nature of the CQY fzandemic,
it is most recommended to use multiple LOS analysis methodagpes on various datasets.

A combination of an accelerated failure time survival model and a truneatroected
method with the multistate survival model was found to be helpful in epidemic planning and
management. Finally, the findings of a cohort gtlib9] concluded that aulti-mechanism
approach effectively decreased the average LOS in the ICU by 5.4 days and up to nine days in
older patients. This finding suggests that implementing this treatment protocol could allow a
healthcare system to manage 60% more COY9Dpatients with the samember of ICU
beds

3.4.37 The HCW-centredness (HCWCENT) major dimension

Physicians referred to the importance of reliable acknowledgment and emotional
motivation as well as the FINI, considering the sacrifices they provide everji2ay In
parallel, staffing and recruitment of an adequate number of medical and nonmedical HCWs
were considered important KPIs for the PE of HCOs during CGMI8]. In the United
Kingdom, the NHS employed strategies to facilitate the staffing process due to the shortage of
HCWs. First, newly qualified/finayear medicine and nursing students werguited Second,
the return of the former HCWs was mddé0].

The HCWsO6 satisfact i onvaluatedie mamynstudids duringo u t
the pandemic. A studfl27] showed that th@revalence oburnoutamong physiciansvas
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57.7% during the pandemic, which is considered high. HCWs whopladonal protective
equipmenteported lower occupational satisfaction than those who difli23t161] H C Ws 6
accomplishments during the pandemic were positively associated with higher occupational
satisfaction ratefl61]. Ther ef ore, emphasizing HCWsO6 acc
satisfaction rates.

Moreover, as mentioned earlier, better performance of the MAICABIM
di mension, including psychol daniard#oWwertheurgggzo r t ,
of burnout and stre$$61,162] Some HCWs felt anxiety and fear mainly due to the possibility
of transmitting the virus to their family members ane éiderly living in their housd427].

A study in Canadg]s howed t hat HCWs6 trai nepegeivadead coun
helpfulinr educi ng HNXeWstlelesstliey veere sinderutilized in HCOs.

On the other hand, although most nurses had to increase their workload due to staff
shortages, a stud¥61]found that the levation of the workload was not associated with lower
occupational satisfaction. Additionally, another study in Singafi88] found that HCWs
burnout was similar to thpre-pandemicaates Nevertheless, thel C Wsvéccination, HCW
ENG, motivation, teamwork, anddY-ATTs subdimensiors and their impact are still not well
investigated during theandemic

3.4.38 The PATIENT -ATTs major dimension

Many studieshave beerconducted to evaluate patient satisfactibnstudy [164]
indicated no difference in patient satisfaction during the period spent in the emergency room
before and during the pandemic. Another stlidb] showed positive patient experience and
satisfaction rates in Saudi Arabiads | argest
studies have focused ohet psychological assessment of the impact of CO18Don the
general population. However, few studies have focused on specifically assessing the
psychological effects on patients. For example, a sfLi@§] found that COVIDB19 patients
with low education levels and females who have undergone divorce or bereavement tended to
have a high prevalence of adverse psychological events. Another[$6xdyound that the
psychological consequences of the pandemic were better handled byp=tiesdgs 65 years
of age or older, while younger cancer patients were more psychologically affected. Early
psychological status identification and intervention should be conducted to avoid extreme

events such as setiutilating or suicidal impulsivity fopatientd166]. Patient complaints and
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LOY-ATTs assessment during the pandemic and the psychological impact of CI3VoD

nonCOVID-19 patients still need more investigation

3.4.39 The needsresponse communication, and information provision(RESCOMINF)

major dimension

The main goal of HCO was considered to provide {gghlity care to patients
including patient needesponse (NRESPYuring an outbrealsuch asCOVID-19 [152].
Moreover,dialog and listening to the health demands of COMI®suspected patients were
highlighted as the foremost step in the flow of care and guida6ég

Communication amonglCWs was also highlighted. A studg] consiek r ed HCWs 6
reception of family support, colleagues, suppatear communication, and COVID9
information as the most valuable resources in the pandéioveer HCWs 6 psychol og
distress symptoms, burnout, and intentions to quit were perceived wherctmasunication
resources were more available. Another st{§?] indicated that gratitude in MANAG
COMM could reduce depression HICWSs by promoting social support and hope. Patient
NRESP with communic¢en leads to better PATIENTENT-EXR.

In addition, RESCOMINF waalso investigated during the pandemic. A study in Jordan
[169] found thatRESCOMINFposi ti vely affected t hdaringpati en:
COVID-19. It recommended avoidifrRESCOMINFerrors using jargon, not being available
to patients,and not showing empathy in communicatiofdditionally, it emphasized the
benefit of physiciangs excellent listeners to patients. HowevRESCOMINFfaced a few
obstacles during the pandemic. The protective equipment us¢d\Wgin the pandemic could
have imposed a barrier to effective RESCOMINF or eye contact with [h@6}. Some
pediatricians reported difficulty communicating with families and following up with patients,
especially newly discharged neonates and infants, using the teldd@@heHowever, more
research is still needed tmprove and evaluate patient education programs, patient guidelines,
counseling andconsultation services, and RESCOMINF skills improvement during the

pandemic
3.4.310 The community and reputation (REPUT) major dimension

This dimensionincluding the hospital social responsibility perceived image (HSRP
P1) for HCOsfacing a crisis, can be ambiguous to define and apply, so social sustainability

indicators have been orgaad under the broad categorical concerns of-txgihg, values,
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agency, and inequalif{t30]. Despite doctdmpatient confidentialitclausesand the protection

law for patient data privacy, the Department of Health and Social Care for England has relaxed
the rules on sharing confidential patient data. It required HCOs and the NHS to exchange
patient information to help fight COVH29[171]. Moreover, COVIDB19 patient dathaveled

to society breaching patient privacy in some counffigg,172] which may hag stigmatized

those patientgl27].

As mentioned earlier, a studyl48] emphasized the importance of sustainable
environmental practices for better HW management. The political situation was also
considered an external influence during the pandemic.dthighlighted in a studj9] in the
Palestinian territories, which referred to the COMID situation in the presence of the Israeli
military occupation to have a double epidemic effect, which eventually impacted the
performance of the Palestinian health system HCOs dtinmgandemic. However, factors
such as exemptions offered by HCO for poor patients, HBRPatient privacy concerns, and

HCO market shares in COVHDO are still poorly investigated
3.4.311 The HCO building's major dimension

Design and infrastructure preparation were considered essgintihsionsin some
HCOsduringthe pandemi¢8]. Healthcare systems made adaptatiorts@® buildings after
the COVID-19 pandemicExamples includexpanding waiting areas, increasing ICU capacity,
establishing isolabin areas, and building new hospifdi36]. In the United Kingdom, the NHS
temporarily used private hospitals to provide public care, increasing the number of beds,
ventilators, and aHCW categories. Moreovenonhospitabites were temporarily turned into
hospitals[160]. However, researchetsave not sufficiently investigated theACC-EXR to
HCOs during the pandemic

3.4.312 The information and innovation major dimension

Due to the importance di CWs 6 s cdevelopiment IiC\W/-SCIDEV), many

studi es have ai med t o evaluat e HCWs 6 k nowl

beginning of the pandemid73]. HCWs 6 adherence to infecti
affected by their KAP toward COVHR9 [174]. Some studies referred tamsufficient
knowledge about COVIEL9 among nursed 75]. Surgeons were worried about losing their

skills after months of lockdown due to paused pradi@d]. However, HCWs werebliged
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to learn digital health skills and effectively communicate with patients during the pandemic
[127].

A study [176] found that COVID19 and norCOVID-19 publication productivity
correlates with some factors. For example, epidemiologic,Huaa# systemnelated, and pre
COVID publication expertise factors. Therefore, countries with a stable scientific infrastructure
appear to maintain ne@OVID-19 publication productivity nearly per year. More incentives
must be drawn by HCOs to their HCWs dacourage research and scientific productivity
related to COVIDB19.

3.4.313 The technology (TECH) major dimension

Experts emphasized the role of TECH in tackling COMMDas inevitable due to its
importance in the response, prevention, preparednesseemvkry phased77,178] TECH
system application varies from allowing HCOs to maintain and share studies to producing
different reports and followap with pandemic analysis. Telehealth is another example that
proved helpful during the panahéc. It allowed HCWSs to provide care for patients without
direct physical contact, especially to patients in quarantine, while keeping theh7€fe

Researchers summarized the emerging TECH used to mitigate the threats of-COVID
19 in the following categories: artificial intelligence/deep learning, big data analytics, high
performance computingnfrastructures, robots, 3D printing TECH, digital contact tracing
TECH, blockchain[177], bioinformatics systems, telemedicine, mobile health (mHealth),
decision support system, IC system in HCOs, online interactive dashboard/geographic
information system, Internet of Things, virtual reality, surveillance systems, and internet search
querieq177,178]

Governments, healthcare systems, and HCOs ndezbtoupdated with the emerging
technologies in this field, allocate resources to invest in them, and develop the required skills
in HCWs to utilize them properly

3.4.4 Strengths and weaknesses

We believe that this paper has several strengths. Firsgystismatic review includes
all types of studies with BSC implementations, such as books, theses, conference papers, and
letters to the editor. Second, this review contains all implementations despite the country,
language, or HCO administrative type, whigives an advantage of generalizing results to
HCOs worldwide. Third, unlike other BSC revieWs38], which included definitions of
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biobanks, pharmacies, laboratories, radiology, and medical colleges in HCOs, this review
limited the report to primary, secondary, or tertiary healthcare organizations. However, an
initial assessment by top management to evaluatenipertance of each diemsion and KPI
based on the health organizationsd strateg)
homogeneity of the resulting studies and to more valid comparisons among the results. Fourth,
this review calculates the use frequency of perspectivesh@nweights/importance assigned
to them. Fifth, the first review hasiform KPIs in homogenous major dimensions sy
dimensiors despite the categorization differences among implementations, yielding more
precise results. The resulting KPIs and dinn@emsin this review can be generalized or
replicable to othelCOsand hospitals. Finally, this study is the first to analyzénttpdications
of BSCsin HCOs during the pandemic basedtbe literature. This implication provides a
guide for future theorgtal implications, such as performing systematic reviews for each major
dimension during the pandemic. It also provides a guide for practical implications of BSC
di mensions to assess HCOs6 performance.
However this systematic review has some limitatidrisst, unlike previous studies, it
excludes some HCOs, such as laboratories, pharmacies, radiology departments, and biobanks,
as specified in the inclusion/exclusion criteria. Therefore, our results cannot be generalized to
such HCO types. However, we exafled them to arrive at more homogenous KPIs and
dimensions that are directly related to HCOs that offer primary, secondary, and tertiary medical
services. Second, it includes only the articles that report the complete implementations of BSC
while excluding studies that display only the BSC design without reporting the full
implementation results. Third, we extracted the KPIs from all resulting implementations

despite their RoB. However, we includadROB assessment for each implementation

3.5 Conclusion

In conclusion, our review shows that tmestfrequently used perspectives in BSC
papers were internal, financial, patient, learning and growth, HCW, managerial, community,
and stakeholdgverspectives. Thperspectiveshathad the highest importance weanéernal,
financial, learning and growth, patient, HCW, community, managerial, and stakeholder.

Moreover, this review solves the dilemma of il categorization difference between
BSC implementations bgimensionunification into 13 major dimensions. THmancial,
information and innovation, TECH, efficiency and effectiveness, AQSSee®and safety,
time, HCW.CENT, PATIENT-ATTs, RESCOMINFE REPUT,HCO building, and MANAG
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PE. The proper utilization of the 13 maghmensions and the &ab-dimensiors will serve as
a planning, monitoring, evaluation, and continuous improvement tool for HCOs, resulting in
performance augmentation.

This research showed a lack of BS@lization and any holistic PE approach in HCOs
during the COVID19 pandemic. Additionally, some dimensions that are essential for PE are
still poorly investigated. Our analysis reflects that most KPIs were negatively affected during
the pandemic, excepCland safety measures, which improved in some cases. However, a
comprehensive PE of HCOs during the COMID pandemic worldwide is still needed.
Therefore, we recommend that future researchers perform a comprehensive practical PE for
HCOs during COVIB19 wsing the measurements of the resulting dimensions. This analysis
will provide a better understanding of the causal relationships between dimensions. It will also
all ow comparability of the interventions®é o
mitigate the consequences of the pandemic on HCOs. Moreover, researchers are encouraged
to perform systematic reviews for each dimension, especially those that are already well
investigated and the investigation of dimensions that are still poorly investlgatedsential
for PE. This theoretical implication will lead to performance enhancement and mitigate the
consequences of the pandemic on HCOs
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Chapter 4: Engaging Patients in BSC implementations

(Sub-study 3). Assessing patient experience arattitude: BSC-
PATIENT development, translation, and psychometric evaluation
- a crosssectional study

4.1 Introduction

In our first systematic reviewve were able to demonstrate that implemeritied@3SC
positively improved the financial performance of HJ@5|. Furthermore, we found that BSC
was beneficial in enhancing the patient satisfaction rate. Additionally, BSC influenced the
H C Wssdtisfaction rate, but to a lesser ex{@]. AlthoughBSC has a beneficial influence
on patient satisfaction, prior implemations of BSC have solely focused on measuring patient
satisfaction. One implementation at HCO in Afghanisfaf6] created the community
scorecard to include the community in the assessment of the BSC. However, none of the studies
included patients in the process of evaluating B&E826,30] PATIENT-ENG in this process
could result in even higher levels of patient satigbn. In addition, it will assist HCO
managers and researchers in better understanding the BSC strategic maps as well as the causal
links between KPIs based on the perceptions of patients.

In contrast to other PE tools, which primarily focus on analyzimg internal
perspective, the BSC is regarded as a comprehensive approach for PE, as it involves the
analysis of six perspectivg®6]. For that, BSC implementations utilized different sources to
conduct the PE of HCO425,26] including hospital records, patient satisfaction
guestionnaires, patient and HCWs interviews, and observations. Additionally, BSC reviews
[25,26] showed that only a few BSC implementations utilized validated scales to evaluate
patient satisfaction, such as the Press Ganey questionf&d82] The patient satisfaction
perspective 1is important since patients rep
services. However, researchers have pointed to the importance of REN&Tn the process

3 Amer F, Hammoud S, Onchonga D, Alkaiyat A, Nour A, Endrei D, Boncz | (2022).
Assessing Patient Experience and Attitude: BSXTIENT Development, Translation, and
Psychometric Evaluati@n A CrossSectional Studyinternational Journal of Environmental
Research anBublic Health. 19(12):714%9ttps://doi.org/10.3390/ijerph1912714fpact
factor: 4.614
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of health policy planning, evahtion, and delivery improveme®1,32] Additionally, patient
feedback was proven to positively impact performance in HE3Q Strategies to support
PATIENT-ENG indude RESCOMINFskills improvement, managing patient conflicts and
complaints, maintaining patient confidentiality, patient training, and asking patients to review
outputs by assessing their perceptions and experig3itd80] It is not sufficient to perform

the PE of HCO based on manager and hospital recolgisadfocus on PATIENFENG among

the selection of the KPIs at HCO was recommerj@2H However, BSC reviews referred to

the lack of patient and family member involvement in the evaluatimcess of BSC
[25,26,30]

The first aim of this research was to develop a comprehemsstaimentwhich
engages patients in a comprehensive assessment of BSC perspectives and di{(BSGions
PATIENT), andcan assedhe following 1. PATIENT-EXR in light of BSC perspectives, 2.
PATIENT-ATTs include patientPl and BSCPATTS, such as patient satisfaction an@Y-

ATT. The second aim of this research was to customize the developed instrument at Palestinian

hospitals, translate it into Arabic, and validate it
4.2 The conceptual framework

In our conceptual modgFigure 12) we considered the impact thfie BSC's six
perspectivesvhich resulted in our second systematic review and their underlying dimensions
[26]. We also built it based on the psychological definitions of experiences and attitudes
[181,182] and the previous literature regardinBATIENT-ATTs [52,181,1838185].
Experiences and perceptions enable people to act in a particular behavior and develop a PI,
satisfaction, oLOY-ATT [182].

4.2.1 The experience

The experiences defined as an event that was lived throfig#2]. PATIENT-EXR at
HCO is formed upon receiving the healthcare service or treatment. Becoming aware of events,

objects, or relationships utilizing senses or observaéisultsin experience perceptiofis32].

4.2.2 The datitudes

Attitudes form directly as a result of experiences.rélae three types of attitudes,
which are sometimes referred to as the ABCs of attitude. First, the affective component is how

the object, person, issue, or event makes someone feel. The behavioral component is how
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attitude i nfl uen deesogsitventengponentisso meedmerG 0 rt. hough
beliefs about the subjedExamples of attitudes arfel, satisfaction, andlOY-ATT. Such

evaluations are often positive or negative, but theysoametimeslso be uncertaifi81].
4.2.2.1 Patient satisfaction attitude

Satisfaction is the nmg commonly used metric by managers to assess customer
perception$183]. Satisfaction does not always lead @Y -ATT. HoweverLOY-ATT often
begins with a sense of satisfactid84]. Studieshavefound that patient satisfaction either
playsa direct impact o OY-ATT or acts asa moderating variable between service quality
andLOY-ATT [52].

4.2.2.2 Brand preference attitude

Brand preference is the degree to which consumers prefer a specific brand relative to

competing alternatives. It is considered an essential component of cus@WM&TTs [183].
4.2.2.3Perceived quality (PQ) attitude

Studieshave proverhat PQ exerts an indirect influence on patledly -ATT. A rival

hypothesis referred to satisfaction as a mediator between PCDANATT [52].
4.2.2.4P] attitude

A hospital Pl was defined as the sum of beliefs, ideas, and imprefisaaspatient
holds toward a particular hospifaB6]. Patients usually form a P1 of a hospital from their own
past treatment experiences relative to the PIs of competing hofp#a)sA positivebankPlI
was found tosignificantly improve PQ Therefore in healthcare, a positive hospital Pl may
positively influence PQ. However, a recent review showed thathidisnot yet beestudied
[185].

4.2.2.5LO0Y -ATT

LOY-ATT is behavioral intentions that reflect faithfulness and allegiance to something
[182]. In the marketing management field, Kotler and Keller (2015) defir®@d-ATT as a
deeply held commitment teebuy or patronizex preferred product or service in the future
despite influencethatcause swichingbehaviolf187]. A study revealed a need to use multiple

indicators to predict customer loyalty behavior, such as customer satisfaction, brand preference
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against competitors, intention to returnrepurchaseard willingness to recommen/d83].
Moreover, customer behavior trends in the past were a good predictor of futwmeust
behavior. It is important to emphasize that loyalty refercto s t o ackial sodduct,
regardless of their attitudes or preferences. However, assessirggt oL@¥-ATSI @an help
predict their loyalty behavior in the futuf&88]. The repurchase intention and willingness to

recommend attitudes are examples£ OfY-ATT [183].
4.2.2.6Repurchaseintention attitude

Researchers have usedpurchaseintentions to help predict future purchasing
behavioral intentions andOY-ATT [183]. On the other hand, custometergtion behavior is
defined asustomerstating theactual continuation of a relationship with the organization. It
is well known in marketing that past customer behavior tends to be a relatively good predictor
of future customer behavior. However, mosseaarchers focus on assessiegurchase

intentionattitudesand neglecto assesactual customer retention behavip83].

PATIENT-EXR
Customer Knowledge Managerial
Perspective & growth Perspective
Perspective

Communication INFO-EXR, Hospital

NRESP patient training administrative
type,
accreditation
status

PATIENT-ATT

Customer
Perspective

Satisfaction,
LOY-ATT

Knowledge
& growth
Perspective

Hospital P1,
TECH-PIL,

HCWs” KAP
PI

A v

/

Figure 12 BSGPATIENT conceptual model

(Source:Own elaboration) Note: PREXR, price experience; PATIENEXR, patient experiences; PATIENATTS, patient
attitudes; PATIENTCENT-EXR, patientcenteredness care experience; INEXR, information experience; ACEXR,
hospital accessibility experience; BUILCARXR, building @pacity experience; BUILEN¥EXR, building environment
experience; PI, perceived image; COMP complication perceived image; PQ, perceived quality; TEECHechnology
perceived image; KAP, knowledge, attitudes, and practices;-ADY, loyalty attitudesAQSS, availability, and quality of
supplies and services; HSHH, hospital social responsibility perceived image; WT, waitinge; SERVEXR, services
experience.
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4.2.2.7 Willingness to recommend an attitude

Word-of-mouth intention has been of importance to researchers in the past 30 years.
Thus far, there is very little scientific research relating the intention of the recommendation to

the actual recommendatiofi83].
4.3 Methods
4.3.1 Research design

This is part of a broad project that aims to strategically develop Palestinian hospitals
using the BSC. This research is erosssectional study reported using estgthening the
reporting of observational studies in epidemioloyTROBE) guidelines [189]. The
guestionnaire was <created and validated bas:s
theoretical franework[20] and the best practices for developing and validating the health and
behavioral scaled.90].

4.3.2 Item generation

The first panel consists of two researchers in health management, two hospital
managers who are also expert researchers in health management, and one &xpBSG
tool who provided expert input on all stages of instrument development. First, we performed a
systematic revievj26], in which 797 KPIs were extracted from 36 BSC implementations at
HCO worldwide. Then, the categorization arefroupingof the® KPIs resulted in 45
subdimensionand 13 major dimensioribatare frequently used by healthcare managers and
are important for PE and the strategic development of 26D Next, this panel performed a
four-roundDelphi method191]. I n the first round, the panel
executive managers to rate tlesulting 45 subdimensioms a 10point semantic scale based
on their importance for the strategic development of their hospitals. A description for each
subdmensionusing the shortlisted KPIs was included in the manager survey. In the second
round, the panelists reviewed the item face validityspédimensiol192]. Next, we asked a
second panel consisting of 13 executive hospital managers from four Palestinian hospitals to
answer this survey individuallyAdditionally, hospital managers were asked to mention
whetherthey considered any othsubdimensioror KPI thatwasnot listed as essential. The
subdimensionsvith an average score above 0.7 were chosen for the next step based on their
ratings. In the third round, the first panel reviewed the resulting impatdaimensionsit

the previous step and decided whailindimensionghe patientscould be engaged itheir
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evaluation. As a result, Zubdimensionsesulted. In the fourth round, the panelists revised
each itemdébs wording and clarity for patients
the panelits rated theelevanceand importance of each remaining item based on fanuol

threepoint ordinalscales respectively{193]. Next, we calculated theontent validity ratio

(CVR), theitem content validity indexl-CVI), the scale content validitpdex (SCVI), and
universalagreement among experts fitre content validity index (CVFUA) to assess the

content validity peitem and scalg193]. Only the items rated 0.99 or above in CVR were
included as per Lawshe guidelirj@94]. However, dimensions that scored 0809 indicated

the need to be revised. Fibre CVI, itemsthatscorel less than 0.60 were eliminated. Items

that scored 0:6.79 were revisefll93] (Figure 13).

Systematic Pre-testing Internal consistency 36 items, 21 independent
review for BSC 1 hospital/ 30 5 items were deleted items, 15 dependent
KPIs patients Questionnaire revised items, 10 factors
797 KPIs . A Data collection . anyergent a.m.d
Translation to Arabic . ; A discriminant validity
45 Sub- .. - 52 items inpatients
. : Linguistic validation . ) CR, lIC, and CITC
dimensions 50 items outpatients

Panel 1 Three items were
Face validity deleted Construct validity Construct validity
sub-dimensions eight items were (EFA) (CFA)
description revised or
Pgnel 2_ Panel 1 ; Scree plot
Sub-dimensions . 46 items i
imporn 58 items Content 12 compol 42 items
F:ating validity CVI + CVR P nine components

Figure 13. Flow chart for BSC-PATIENT development and psychometric validation
(Source:Own elaboration)Note: BSChalanced scorecarlPl, key performance indicators; CVI, content validity
index; CVR, content validity ratio; EFA, exploratory factor analy§iEA, confirmatory factor analysi§€R,
composite reliability; 11C, interitem correlation; CITC, corrected itytal correlation
The panelists suggested using a thpeint Likert scale: yes, neutral (I do not know),
and no. This choice was due to the high number of the remaining items, the evidence of a high
nonresponse rate of patients to the 4ngent Likert scalevalidated tool4195 198], and the
possibility of assessing item awaiility using yes/no questions. Additionally, this was found
to lead to a faster and better item response, specifically considering the pandemic load on
hospitals. All authors were asked to revise the instrument, and the final modifications were

made accalingly.

4.3.3 Linguistic validation and translation
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Since thedimensionsresulting from the systematic review were in English, the
guestionnaire items were initially developed in English. Then, it was translated into Arabic.
All translations were prepared as per the translation and validation guidglb®s We
performed a final review to produce the final corrected translafinexpert checked the final

form in the BSC, and minor modifications were recommended.

4.3.4Pretestand internal consistency

The first version of the questionnaire was piloted in on@N®Bspitalin the south of
West Bank. For that, 30 patients were asked to answer the first version of the questionnaire.
They were asked to write their comments regarding language simplicity. The time needed to
completethe questionnaire was also recorded. Items were coded before performing the analysis
by | BM SPSS statistics 21 software. Then,
perspective to evaluate the internal consistd@09], and values above 0.6 were considered
acceptable. Based on the results, some items werifi@door deleted.

4.3.5 Sampling procedure and power calculation

Institutional review board (IRB) approval for this research was received on 31 May
2020. All methods described in this study were approved by the Research and Ethics
Committee at the Faculyf Medicine and Health SciencasAn Najah National University
with the reference code number (Mas, May/20/16). Afterward, requests at 15 hospitals in West
Bank and three hospitals in Jerusalem were applied between June and December 2020. The
hospitals wee selected using a convenience sample. However, the total number of beds per
administrative type and governorate was considetezhchoosing the participants (HCO and
patients). Publichospital approval was first applied to the Palestinian Ministry ofltte
(PMOH). Then, the request was applied to each hospital individually for all hospital types. The
final form of the questionnaire was distributed between January and October 2021. The sample
size was calculated accordingthe Steven K. Thompson samee equatio201]:

O np 0

O p Q a np 0
where n is the sample size, N is the population size, p is the estimated variability in the

€

population (0.5), d is the margin of error (0.05), &hnelz scoreis at the 95% confidence
interval (1.96). In our study, N was the population volume in the Rakesterritories[63].
Therefore the needed sample size was found t@ be 385 patientsAdditionally, studies

consideredB00 participants aggood sample size to successfully run eaxploratory facto
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analysis (EFA) and confirmatory factor analysis (CF&)five respondents per parameter
[2021 204]. Splitting the sample to perform EFA and CFA is recommended to perform
construct validity{205]. Therefore a tdal of 1000 questionnair@gere distributeganticipating

a lower response rate during the pandemic

4.3.6 Data collection and participants

| collected the data with four medical students afNgjah Universityafter givingthree
hours of training oBSC and the data collection steps and ethics to each medical student. Tasks
and hospitals were delegated to them according to their living area: eastern Jerusalem and
north, middle, and south of the West Bank. The Gaza Strip was excluded due to thal politic
situation and accessibility obstacles during the study. Moreover, five hospitals were excluded:
two military hospitals that were notet operating, one psychiatric hospital, and two
rehabilitation hospitals. We sought variation in our sample regardisgital size, area, and
administrative type. For that, the maximum variation sampling strategy was used. The number
of hospitals and the number of beds per administrativewgse considered upon recruiting
the samplg63]. Patients who existed in the targeted departments at the time of the visit were
asked if theywerewilling to participate in the research.

Printed questionnaires were distributed to respondents instead of sending the
guestionnaires via entd@o reducenonresponsbias[206]. Additionally, all participants were
asked to agree on participation in a consent ftratis coherent with théeclarationof
Helsinki ethical principle$207]. Patients were informed that participation was confidential.
Additionally, all patients were informed that participatiwasvoluntary, so thegouldrefuse
participation in the study or withdraw at any time. To reduce the respong@tgds t he il
donodt know (neutral)o answer was added as a
sometimede uncertaijl81]. Secondthe data collectorsnsured thathe number of missing
answersvas minimizedby checking the questionnaires upon retrieval. In case of missing parts,
they drew the participantédés attention to ans
found to be stildl mi ssing, they were entered

The inclusiorand exclusion criteria were set to be a Palestinian patient above 15 years
old of any gender. Outpatients should have finished receiving medical care at the assessed
hospital or had received medical care at least once previously and returned to thesgétale h
Inpatientsshould have been admitted far leastone day. The following departments were
included: emergencyroom, internal medicine, surgery, gynecology, and pediatricsthi@

emergency department, the questionnaires veemapletedby the patiat companions.
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Additionally, in the pediatric department, the questionnaires w@mgletedoy one parent of

the child. For the rest, questionnaires wempletedy patients themselvesnless they were

unable tacomplete the questionnajithe questionnaires were read to them by the data collector

or a family member andompletedaccording to patient answers. To distinguish, a question

was added to ask the respondent i1 f their res

experienes

4.3.7 Statistical Analysis

Normality was tested using th8hapird Wilk test. The frequencies were used to
analyzepatientsocic-demographicand the participating HCO characteristics. Our sample was
split based on admission statusassessonstruct alidity using EFA and CFA
4.3.7.1 EFA

EFA was performed for the inpatient sample using principal axis factoringthgth
Promax rotation metho@08] in IBM SPSS statistics 21 software. TiKaiseii Meyeii Olkin
( KMO) and Bar testwverd tésted tedethrmineithe adeguacy of the [2B4).
The inclusion or exclusion of@@mponentvas determined by agigenvalugd  o[211@] and
t he visual asses s nm2&li ttemontlusiGreot exobusidn &vas deseaminede p | o
by a factor | oading O 0.50 and factor- |l oadi
loading of other factor203].
4.3.7.2 CFA

CFA was performed for the components that resulted in EFA using the outpatient
sample. The maximurikelihood estimation method in the IBM Amos 23 Graphics software
(IBM, Wexford, PA, USA) was applied. The goodness of fit for the competing models was
evaluated through the mastmmonlyused fit indices. Minimum discrepanciegredivided
by degrees ofreedom less than five and closer to z€rgalue higher than 0.0§p00dnesf-
fit index (GFl),comparative fit indeXCFl), TuckeiL e wiireléx §TLI), and cutoffvalues
close to 0.95Additionally, a root mean square error of approximaflRMSEA) < 0. and
standardized root mean square resid@MR) value < 0.08 are needed before we can
conclude that there is a relatively good fit between the hypothesized model and the observed
data[212,213] lteminclusion or exclusion in CFA was determihe by a | o.adi ng O
4.3.7.3 Correlations

The interitem correlation(lIC) and thecorrected itentotal correlation(CITC) were
calculated[214]. In this study,itemswith a correlation higher than 0.90 were considered

redundant and deletefP15]. A correlation of 0.30 was considered the lower limit.
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Additionally, thecomposite reliability(CR) per factor was evaluated after performing CFA.
CRis preferred v e r  Cr alphd specHidiysin structural equatiomodeling[216]. In
the current swvaswohyiderechsufiCiR{®210,218]. 6 0
4.3.7.4 Convergent andliscriminant/divergent validity

The FornelLacker criterion was sed to evaluate convergent and
discriminant/divergenvalidity [219]. Theaverage variance extractédVE) was considered
adequate for convergent validity if it was higher than (23®]. However, if a value < 0.50
with CR > 0.60, the convergent validity of tfector was still considered adequ2é9]. To
establish discriminant validity, tregjuare roodf the AVE (SQRT) should have a greater value
than the correlations with other latent factfied7]. Additionally, factor uniqueness was
evaluated depending on the value of Spearman correlation (r) with other factors at the same
scale. Researchenaverecommended the separation of dependadtindependent variables
since the correlation between them can be misleading in assessing discriminant[2aldlity
Therefore we assessed r for the independent and dependent factors separately. Then, r was
described as negligible when r < 0.20, low (r = €0240), moderate (r = 0.80.69), high (r =
0.700.85),or very high (r = 0.861.00)[221,222] In this studythe absence of high or very

high r between theubscaldactors indicated discriminant validif222].

4.4 Results

4.4.1 ltem generation and scoring

The demographics and characteristics of the sepandl hospital managers are shown
in Table2. The content validity resulted in removing one item and indicated that a revision is
needed for eight items. The revised items required dithier clarification andewording or
modificationfor specific participants. For examplae CVR results indicated that financial
and price items should not be included fonprofit hospitals. Additionally, the CVI results
showed that particular itenvgererelevant only to inpatients. This stegreasedhe SCVI,
CVI-UA, and CVR from 0.90, 0.63, and 0.95 to 0.95, 0.78, and Be9pectively

4.4.2 The instruments structure and items

The patientsocicdemographicsand hospital characteristics section included age,
gender, scientific degree, working sector, insurance availability, and type. Moreover, the
number of visits to the evaluated hospital compares the attitudes of the new and previous

customers. The number efrlier visits is considered necessary in the analysis since past
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customer behavior tends to legood predictor of future behavi¢t81]. Moreover, the

information source on which the respondent evaluation was built was recorded since

perceptions and attitudes may emerge from direct personal exjgeoieinom observing other
peopl ebs experiences, S u ¢ h1062182] Thea smcomdysecteom d
of the questionnaire was designed to measure PATIEXR in light of BSC perspectives
and their attitudes toward them, including patient PQs&isfaction, and LOMATT.

Table 2. Sociodemographic and characteristics of the second panel (executive managers)

Sociodemographic Panelists o Sociodemographic Panelists o
characteristic (N=13) ° characteristic (N=13) °
Age Position
30-39 years 4 30.7 CMO 3 23.1
40-49 years 7 53.8 CFO 3 23.1
60-69 years 2 154 CEO 3 23.1
Gender Managing director 3 231
Male 7 53.8 Operation manage 1 7.7
Female 6 46.2  Highest degree
Academic background Bachelor degree 8 61.5
Medicine 4 30.8 Mastefs degree 5 38.5
Management 4 30.8  Administrative type
Accounting 3 23.1 Private 4 30.8
Accounting and
management 2 154 NGO 4 30.8
Years of experience Public 5 38.5
5-10 years 1 7.6
More than 10 years 12 92.3

Note CMO, chief medical officer; CFO, chief financial officer; CEO, chief executive officer, N®O,
governmental organization.

4.4.2.1 The financial perspective

I't evaluated t he heal t-BXR afferdabilitycTais seciond

was answered only by patients wdid not have insurance
4.4.2.2 The internal perspective

This perspective assessed safety, time,sandceavailability. On the other hand, the
Pl of the complications (COMPI), cure rate, accuracy, and PQ of services and medication
were measured in the attitude section. Finally, four items were reversked instrument,
PIN9, which assessed the long VEKR. Additionally, PIN4, PIN5, and PIN6assessed
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readmissionreferral to other hospitals, apostoperativenfection probability expectations,

respectively
4.4.2.3 The knowledge and growtlperspective

Information and training provided to patients were assessed in the experience section.
Additionally, we assessedh e PI of hospital TECH and HCWsO

4.4.2.4 The customer perspective

The PATIENTEXR section assessed PEENT-CENT-EXR, which included the
communication and NRESP at tRESCOMINFsubdimension. The attitude section assessed
actual patient satisfaction ab@Y-ATT. In previous studies, validated items k@Y -ATTs
measurement included satisfaction measuremem@ommendation, andeturn intentions
[183,185] Usingasingle item to directly assess actual patient satisfaction was suggested to be

better than its assessment thronglhitidimensionaitems[223].
4.4.2.5 Theexternal perspective

It evaluated the hospital building environment experie®@8Il(ENV-EXR) and
building capacity experiencdUILCAP-EXR), ACC-EXR, andfemale concern experiences.
On the other hand, a comparison wasintdudédhe ot h

in the attitude section
4.4.2.6 The managerial perspective

As there is no direct coact experience between patients and hospital managers, we
evaluated the hospital administrative type and the accreditation Btatuthis perspective.

Therefore we can study the impact of these factor®aTIENT-ATT.

4.4.3 Thepretestand the internal consistency

Thepretestwas performed at one NGO hospital in the south of the West Bank. Patients
found the length of the questionnaire appropriAtiditionally, the layout was welhccepted
and clear. They gave specific minor commehts tvere incorporated. These corresponded to
the rewordingof a few items. The time focompletingthe questionnaire was less than 10
mi nut es. Consequentl vy, few modifications we.|

calculated per the BSC perspective A | | perspectives had a Cronk
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pretest except for the environmental perspectwich was 0.59. Hengesome of its items
were moved to other perspectives, and five items were deleted. As a result, 52 and 50 items
remained fornpatientsandoutpatients, respectively

Table 3. Characteristics andsociocdemographicsof respondents (patients)

. , Number of : . Number of
Sociodemographic : Sociodemographic :
characteristic patients % characteristic patients %
(N=740) (N=740)
Age (years) Income (NIS)
Less than 20 63 8.5 Less than 1000 195 26.4
20-29 209 28.2 10062000 98 13.2
30-39 208 28.1 20013000 152 20.5
40-49 159 215 30014000 140 18.9
50-59 71 9.6 More than 4000 155 20.9
60-69 24 3.2 Insurance type*
More than 70 6 0.8 Public 492 66.5
Gender Private 143 19.3
Females 325 43.9 UNRWA 63 8.5
Males 415 56.1 No insurance 109 14.7
Highest degree Number of the current visit
Elementary 85 115 First 227 30.7
Secondary 217 29.3 Second 187 25.3
Bachelor 366 49.5 Third 91 12.3
Masters 63 8.5 Fourth 54 7.3
PhD 9 1.2 Fifth 181 24.5
Working sector Admission status
Public 175 23.6 Inpatients 350 47.3
Private 183 24.7 Outpatients 390 52.7
Freelancer 156 21.1 The respondent opinion is based oh
Retired 17 2.3 Personal experience 570 77
Unemployed 209 28.2 Family experience 306 41.4
Friends experience 96 13

Note: NIS, New Israelshekel; UNRWA, TheJnited Nations Relief and Works Agenfiyr Palestine Refugees in the
Near East; NGOnon-governmentabrganization?, a multiple response question.

4.4.4 Linguistic validation and translation

The final English andrabic questionnaire forms were ready for use.

4.4.5 Sample size and characteristics

Since the research coincided with the COMI®pandemic, hospital approvals took six
to nine monthsintil they werereceived. Only 15 hospitals out of 18 agréz@articipate The

data collection was performed between January and October 2021. THeihattze pretest
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at one hospital were excluded. Next, we distributed 1000 questionnaires to the remaining 14
hospitals. As a result, 740 were returned (the response rai&l¥sThe characteristics and
sociodemographicef the respondents are showrTiable 3 andTable4.

Table 4. Number of patients and hospitals based on hospital characteristics

Number of Number of
Characteristics patients % hospitals %
(N=740) (N=14)

Administrative Type

Public 252 34.1 5 36

NGO 277 37.4 5 36

private 159 215 3 21

UNRWA 52 7 1 7
City

Hebron 150 20.3 3 21

Jerusalem 86 11.6 1 7

Nablus 249 33.6 5 36

Qalqilya 52 7 1 7

Ramallah 151 20.4 3 21

Tulkarm 52 7 1 7
Area

North 353 47.7 7 50

Middle 237 32 4 29

South 150 20.3 3 21
Accredited hospital

Yes 185 25 3 21

No 555 75 11 79
Size

Small (No. Of beds <80) 241 32.6 5 36

Medium (No. Of beds 8260) 261 35.3 5 36

Large (No. Of beds >160) 238 32.2 4 29

Note: UNRWA, TheUnited Nations Relief and Works Agenfty Palestine Refugees in the Near East; NGO,
non-governmental organization.

4.4.6 Statistical analysis

The statistical analysis using tl&hapird Wilk test showed that the dateere not
normally distributed, saonparametrictests wereused. Then construct validation was

assessed for the instrument
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4.4.6.1 EFA

EFA resulted in 46 items with loadings higher than 0Of60 16 components.
Eigenvalues for all components were higher than one. The KMO was 0.813, reflecting very
high sampling adequadg09,217] and Bartlettdos test was al s
variance was 67.414%d able 5). The 12 components weBSCRATTS, PATIENT-CENT-
EXR, servicesexperience (SERNEXR), PREXR, building experience (BUHEXR), ACG
EXR, COMRPI, technologyperceived imagéTECH-PI), informaton experience (INFO
EXR), HSRPRPI, and WFEXR. One item (SAT2) loaded on the 12th component. However,
this item had a higher loading on the BS&PTs. None of the specifimpatient items had
loadings higher than 0.50. Moreover, the scree plot showecettessityof deletingthe last

three components.
4.4.6.2 CFA

Theresultingnine components in EFA were testedhie Amos program. The model
was edited based on the item loadings, model fit indicescalodlations in the convergent,
discriminant, CR, IIC, and CITC at the next step until we arrived at the best model. First,
adding two items that did not have loadingt®INFO-EXR construct showed good loadings
in CFA. The same wasue for theBSCRAT Ts and technologyperceived image (TECIRI)
constructs. Second, splitting the BUHXR component into two separate constructs
BUILENV-EXR and BUILCAREXR, improved the item loadings and the model fit. Third,
PEN9 and PLE7 items were removed frimaPATIENT-CENT-EXR construcbecausehey
have loadings lower than 0.50. On the other hand, PIN 14 and PIN 16 were atié&S0RP
ATTs construct since both had loadings higher than 0.50 and improved the model fit.
Moreover, merging the TEGRI and COMPPI itens at the BSCFATT s construct resulted
in loadings lower than 0.5 and IIC lower than 0.30. Hettu®e separate constructs in the
attitude section were decided. Finally, the modification indices in the Amos program were
utilized to improve the model. The final model revealed thatCMIN/df, CFI, GFI, TLI,
RMSEA,andSRMR indices in CFA were above or clasehecutoff points, reflecting a good
fit model.
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Table 5. EFA for BSC-PATIENT components

Component/item loadings

Component ltem Item
code
1 2 4 5 6 7 8 10 11 12
| will recommend this hospital to my famignd friends. SAT3  .894
I bellgve | receive an accurate medical examination at PIN1 183
hospital.
I will choc_Jse this hospital again when | need a medica PEN2 754
consultation.
| believe this hospital offers me better treatment than t
- . PEN3 .686
BSCRATTS other Palestinian hospitals.
My overall satisfaction with this hospitalperformance is
: SAT1 683
high.
| believe this hospital hastagh cure rate. PEN1 651
I will choc_Jse this hospital again when | need a medica SAT? 579 56
consultation.
| believe the staff at this hospital are competent, PLE1 537
knowledgeable, updated, and skilled. '
This hos_pltal distributes surveys to assess my satisfac PCU4 968
before discharge.
This hospital distributes surveys to assess my needs PCU3 755
arrival to the hospitardmission, or during the stay. '
Sepqrate male/female waiting esseae available at this PENO 655
hospital.
PATIENT-  This hospital follows up with me after the discharge. PLE11 .645
CENT-EXR My complaints are taken seriously into consideration ¢
. ' . ) PCU5 601
solved immediately at this hospital.
I can.book an online or a phone appointment at this PLE7 g6
hospital easily.
Staff trained me oinfection precaution measures such
hand hygiene, cough etiquette, isolation ratienal PLE6 .560

personal protective equipment, etc.
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Female doctors are available at this hospital. PENS 625
There are a variety of departments at this hospital. PIN12 616
SERV-EXR Services at nighgnvacations, and weekends are
. . ; PIN18 556
available at this hospital.
There are a variety of specialties at thispital. PIN15 540
| pay a reasonable price for the other medical services PEI2 959
(laboratory, radiology, etc.) at this hospital. '
| pay a reasonable price for the medications at this
PREXR hospital. PFI3 .888
I pay a reasonable price for medical consultatarthis PEIL 848
hospital.
There is a sufficient number of chairs in the waiting arc PEN13 639
The hospital has clean departments, corridors, roants, PEN12 g5
bathrooms.
BUIL-EXR  The capacity of departments at this hospital including PEN14 562
(ER, ICU, waiting room, etc.) is sufficient enough. '
Th.|§ hospital haa new building infrastructure (walls, PEN11 519
ceilings, bathrooms, etc.).
The accesglblllty to this hospital is easy by either publi PEN4 910
transportation or my car.
ACC-EXR
Theaccessibility to this hospital in an emergency is ea PEN5 .907
Post(_)peratlve bacterial infection is probadui¢his PING 265
hospital
COMP-P| There is a probabilitef case referral to another hospita PIN5 752
Ther(_a is a probabilitpf case readmission at the same PIN4 502
hospital
This hospital use technology to link my prescriptions a PLE9 842
TECH-PI tests withthepharmacy and labs. '
This hospital use technology for saving my records. PLE10 564
The nformation provided to me toe used after discharc
INFO-EXR s sufficient (medication and side effects, health PLE4 .708

condition, etc.).
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| believe this hospital offers social and volunteering PEN7 601
HSRRPI activities to the community. '

| believe this hospital offers exemptions for poor patiet PEN6 566
WT-EXR ' Wwaitforalong time before receiving the medical serv g 56
at this hospital.
i 0,
Percentage of Variance (%) 2746 581 502 371 340 324 279 270 248 237 222 209
Total variance = 63.29%
Eigenvalues 1428 3.02 261 193 178 1.69 145 140 129 123 116 1.10

Note: EFA, exploratory factor analysiBSCRATTS, patient attitudetoward balanced scorecard perspectiBSTIENT-CENT-EXR, patierHcenterednessare experiengeSER\W-
EXR, services experience; FEXR, price experience; BUHEXR, building experience; AGEXR, hospitalaccessibilityexperience; COMHPI, complications perceived image; TEEH
PI, technology perceived image; INFEXR, information experience; HSHRM, hospital social responsibility perceived image; \BXR, waiting timeexperience;
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NeverthelesstheP value was <0.001, which can be referred to as its sensitivity to normality.
See the CFA results fRigure 14 andTable 6. For the items which did not load in EFA, the
items which were tested in CFA, and the final resglitems, refer tAppendix A8
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Figure 14. CFA modelfor BSC-PATIENT constructs.

(Source:Own elaboration) Note: Independent items on the right side and dependent items on the lefCEilg;
confirmatory factor analysi€ OMP-PI, complications perceived image=CH-PI, technology perceived image;
BSCRATTS, patient attitudetoward balanced scorecard perspectives; INB@, information experience; PR
EXR, price experience; PATIENTENT-EXR, patientcenteredness care experience; AEXR, hospital
accessibilityexperience; SERMEXR, services experience; BUILENKEXR, building environment experience;
BUILCAP-EXR, building capacity experience
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Table 6. The goodness of fit indices in EFA and CFA and results

EFA [203,210] CFA [224]

Criteria for good fit [209,217] Measurements Criteria for good fit Measurements
- KMO: - KMO = 0.901 (Chisquare = -6 2/ fiveandclosertozero 2/ df = 1.58
0.6: low adequacy 9052.693, degrees of freedom = - TheP value>0.05 P value< 0.001
0.7: medium adequacy 1326) - GFI GFI1 =0.901
0.8: high adequacy -Bartlets testP value< 0.001 - CFI CFl1 =0.953
0.9: very high adequacy - 12 componentthathave - TLI TLI=0.944
- Bartletis testP value< 0.05 Eigenvaluesigherthan one GFlI, CFl, and TLIclose to 5 RMSEA = 0.039
- Inclusion/exclusion criteria for the - Cumulative variance 63.29% - RMSEA <0.06 SRMR =0.0439
components: -SRMRO0.08 -10 constructs

1-Eigenvankues O

2- Visual assessment of Cattisl|
scree plot.

-Inclusion/exclusion criteria for the
items:

1-The fact dB0.l oadi

2- Factor loadings on the assigned
factorOall crossloading of other
factors

Note: EFA, Exploratory Factor Analysis; CFA, Confirmatory Factor Analysis; KMO, Kidideyei Ol k i n ; g2/ df , mini mum di screpancy di
GFl, goodnesf-fit index; CFl, comparative fit indexTLI, TuckefiL e w iirnsléRMSEA, root mean square error of approximation; SRMR, standardized root mean square
residual
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Table 7. FactorsdlIC, CTIC, and CR

Factor lc CTIC CR N of ltems

(Min.-Max.) (Min.-Max.) (Total = 34)
COMP-PI 0.3950.411 0.4740.486 0.664 3
TECH-PI 0.3900.594 0.4860.642 0.794 3
BSCRATTSs 0.3280.641 0.5050.735 0.861 9
INFO-EXR 0.3890.531 0.50%0.609 0.750 3
PREXR 0.5090.725> 0.5960.760~ 0.948 3
PATIENT-CENT-EXR 0.4130.678 0.5520.736 0.841 5
ACC-EXR 0.853 0.853 0.906 2
SERV-EXR 0.360 0.360 0.502 2
BUILENV-EXR 0.412 0.412 0.643 2
BUILCAP-EXR 0.527 0.527 0.721 2

Note: COMPRPI, complications perceived image; TEGH, technology perceived image; BSBRFTs, patient
attitudes toward balancedorecard perspectives; INFEXR, information experience; PRXR, price experience
PATIENT-CENT-EXR, patientcenteredness care experience; AEXR, hospitabhccessibilityexperience; SERV
EXR, services experience; BUILENEXR, building environment experience; BUILCAEXR, building capacity
experience; IIC, Interitem correlation; CITCorrected itertotal correlation CR, composite reliability;>, was
calculated only for g@tients who pay at the evaluated hospitals.

44.6.3CRandlICs

The CRs for all factors were higher than 0.6 extaphe SERVEXR factor. However,
this factords I 1 C and CTIC were higher than
0.3, and their CITC ranged from 0.32853, reflecting satisfactory IIC and CI{TCable7).

4.4.6.4 Convergent andlivergent/discriminant validity

The convergenvalidity was less than 0.5 for BSO®T T, BUILENV-EXR, SERV
EXR, and COMFPI. However, the CR, IIC, and CITC showed satisfactory re$2it9],
excepftfor the SERVEXR, which had a CR equal to 0.50 but an 1IC and Chigber than 0.3.
On the other hand, ttegjuare rootsf the AVE were higher than the edfagonal correlations
bet ween factors. Additionall vy, a | ower corr
uniqueness. The correlations between the independetars were either negligible or low,
except between two factors, the PATIEICENT-EXR and INFOEXR, which were
moderate. Merging the two constructs lowered the loadings and the model fit indices.in CFA
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Table 8. Convergent, and discriminant/divergent validity for the independentfactors (PATIE NT-EXR)

Factor AVE INFO-EXR PR-EXR (IZDQLI'IES)-I(-I_? ACC-EXR SERV-EXR BUILENV-EXR BUILCAP-EXR
INFO-EXR 0.501 0.708
PREXR 0.858 0.084 0.926
PATIENT-CENT-EXR 0.515 0.507 0.095 0.718
ACC-EXR 0.828 0.121° -0.005 0.053 0.910
SERV-EXR 0.337 0.341 0.002 0.242 0.164" 0.581
BUILENV-EXR 0.477 0.302° -0.006 0.336° 0.110° 0.209 0.691
BUILCAP-EXR 0.564 0.288 0.016 0.366 0.164" 0.238 0.394" 0.751

Note: PATIENTEXR, patient experiences; PATIENTENT-EXR, patientcenteredness care experience; INEXR, information experience; RRXR, price experience; AGC
EXR, hospital accessibility experiend@JILCAP-EXR, building capacity experience; SEFBXR, services; BUILENVEXR, building environment experience; AVByerage
variance extracted calculated by the average square of loadings at each factor and used to evaluate the converdeoldyaigligre roots of the average variance extracted,;
Italic, Spearmarcorrelations between independent factors, both are used to evaluate discriminant yafdit9.05;™, P < 0.01

Table 9. Convergent, anddiscriminant/divergent validity for the dependentfactors (PATIENT -ATTSs)

Factor AVE BSCRATTSs TECH-PI COMP-PI
BSCRATTS 0.413 0.643
TECH-PI 0.564 0.397 0.751
COMP-PI 0.400 0.216 0.156" 0.633

Note: PATIENT-ATTS, patient attitudesCOMP-PI, complications perceived image; TEEH technology perceived image; BSBFTs, patient attitude toward balanced
scorecard perspective8VE, average variance extracted calculated by the average square of loadings at each factor and used to evaluate the tdityeRmdt ggquare roots
of the average variance extractédlic, Spearmarcorrelations between independent factors, botlusee to evaluate discriminant validity, P < 0.01
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The same was perceived regarding merging the BUILEHYR and BUILCAREXR
constructs. Consequently, separate factors were determined, as mentioned earlier. Regarding
the independent factors, negligible or low correlations existed among them. Neither high no
very high correlations existed between the independent fadtbesefore this establishes
discriminant validity and the uniqueness of the independent factors. The same holds for the
dependent factors. In other words, convergent validity was met ftacédirs except SERV
EXR. In comparison, discriminant validity was met for all factass shown inTable 8 and
Table9.

4.5 Discussion

4.5.1 Discussion of the main results

In agreementwith this p a p eamg@ is was possible to build a valid and reliable
instrument. BSEPATIENT is the first validated instrument to engage patieritse evaluation
of hospitals by measuring their experiences and attitudes toward the hospital based on the BSC
perspectives:the financial, internal, knowledge and growth, customer, and external
perspectives. The deployment of this instrument at BSC implementations and PEs, in general,
will improve patient satisfaction and allow a better understanding of BSC strategic maps based
on patientsodO experiences and attitudes.

Our findings showed thaPATIENT-ATTs toward all BSC perspectives and
dimensions loaded on one construct, except the FTBECahd COMPPI, loaded separately.
The instrument was customized to be compatible with RaiEsthospitals. Statistics revealed
that outof-pocket household payments constituted 39.8% of the Palestintan r itotad r i e s 6
healthcare expenditures in 20P25]. This number is close to the result®ur sample, which
showed that 14.73% of patients did not have any insurance, and 19.32% had private insurance.
Additionally, our analysis shows that another 35.41% or 1.49%ur sample had public or
UNRWA insurance, respectivellgut was receiving treatent at an NGO or private hospital at
the time of thestudy. This situation indicates that the patients either madefgdcket
payments othatthe government paid a medical referral to private or NGO hospp@a]s
Thereforejncorporating the financial perspective consideration in this paper proved to be vital.
Additionally, many BSC implementations in Afghanistan and Bangladesh revealed the need to
consider the social and cultural perspective in evi@noaspecifically female attentiveness
concerng79,105,106,111,114]The authors believed that this was also the case in Palestine,
so the BSEPATIENT included such items. However, in different cultures, this may not be

important. Hence, these items can be removed oraegblaith other customized environment
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related items. Finally, the TECH systems vary among Palestinian hospitatsugh PMOH
hospitalsand many other private hospitals have adopted the health medical information system
for years, some hospitals still uiee manual system fatocumentationThe authors also
considered this perspective important in this evaluation.

The causal relationships between BSC dimensions that were described in BSC strategic
maps may impose a challenge on producing a good fit mepkaifically discriminant validity.
Despite this challenge, our model proved satisfactory construct, convergent, and discriminant
validity. The CR was higher than 0.6 for all factors ex¢teptSERV-EXR factor. This may
indicate that a separate evaluatfon this factor item is needed. Moreover, the IIC and the
CITC were satisfactory. In general, this questionnaire proved reliable and valid for engaging
patients irhospitalevaluations by measuring their experiences and attitodesdPalestinian

hospigls.

4.5.2 Comparison with BSC implementations

The review of the dimensions utilized in BSC implementati@6$ revealed that 77
percent of the implementations did not engage patients at any pdirtasgessment process.
Instead, they relied only on hospital records and reports to evaluate the BSC perspectives.
Patients were included in the remaining2% of BSC implementations[79i
81,93,105,107,108,1119 aralyze only the patient satisfaction perspective. Although 11% of
BSC implementation§106,108,111jincluded community members in theSB perspective
evaluation, none of the BSC implementations engaged patients in this process. In addition,
patient interviews were utilized in each of the 22 percent of BSC deployments, but patient
surveys were never used. This highlights both the signifieaof the BSEPATIENT
developmenandthe originality of the study being conducted

4.5.3 Comparison with other validated instruments

4.5.3.1 Servicgjuality scale (SERVQUAL)

One of the most popular models to measure service quality is Hugie$dion
SERVQUAL instrumen{226]. However, SERVQUAL has been criticized for encountering
various shortcomings[227,228] First, numerous studies have questioned whether
SERVQUAL is applicable as a generic scale for measuring sequalay in all setting$227],
as it was not initially designed for hospitals. In contrast, B2TIENT was explicitly

designed for hospitalSecm d, t he concept of HAsubtractiono
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equivalent to psychological functig@27]. Howeverthe BSGPATIENT was designed to be
coherent withpsychologicatefinitions by distinguishing between experience observations and
attitudes. Third, researchers uncovered some shortcomings of the discriminant validity at
SERVQUAL [227]. They explained that reliability, responsiveness, assurance, and empathy
dimensions were not distinct from each othed were loaded into one factor in many studies
due to the high degree of intercorrelatd@7]. All BSG-PATIENT factors passed discriminant
validity. Fourth, SERVQUAL has been criticized for focusing on functional quatiby
REPUT quality{228]. This challenge wasvercomen BSGPATIENT throughthe separation

of observations andttitudes

45.3.2. Press Ganey

Another commonly used instrument is Press Gd@29], a 2tquestioninstrument
explicitly developed to measure hospital patient experience. However, Press Ganey also has a
few shortcomings. Many studies using this instrument reported evidenoam@sponseias
[195,196] Theresponse rate for BSBATIENT was 74% despite the COWI® situation.

Many patients commented that the questionnaire was interestiogiuete This can also be
referred to as the simplicity of the thrpeint scale, unlike the fiveand sevepoint Likert

scales, which can contribute to greater respondent burden and fatigue and may lead to higher
refusal rate$223]. Finally, BUIL-EXR, SERVVEXR, TECH, PREXR, andPATIENT-ATTs

itemswerenot considered necessary in Press Ganey
4.5.3.3 Hospitalconsumerassessment ofiealthcare providers and systems(HCAHPS)

The 29questionHCAHPS [230] is widely used in theéJnited States of Americto
evaluate PATIENTEXR. It incorporates eight dimensions. However, the response rate for this
instrument was found to be l0f197,198] Additionally, the ACC-EXR, PREXR, and TECH
Pl were neglected. Moreovahe HCAHPS allows researchers to evaluate the overall patient
satisfaction rate based on thesubratingsfor different experience factors, such as
RESCOMINF[165,197,198] Althoughexperienceerceptions can predict PATIENATTS,
including satisfactiona separate evaluation of expences and satisfactiamasrecommended

[223]. This point was taken into account when designing the-BSTIENT.

4.5.4 Strengths and limitations

In general, this study has several strengths. Ringt,BSCGPATIENT is the first

instrument that engages patients in B&spectiveassessment. Second, this instrument can
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determinePATIENT-ATTs based on BSC perspectives. Third, to our knowledge, this is the
first study to distinguish between PATIENEXR and RATIENT-ATTSs, which will allow us

to examine the relationship between PATIENXR and PATIENTATTSs in future studies.
Fourth, this instrument was customized to be used for all insurance, leadership, and admission
statuses. Fifth, this instrument was destnbased on KPIs extracted from BSC
implementations in primary, secondary, and tertiary healthcare settings-imiaddle, and
high-income countries worldwide. Hence, the implementation of BATIENT can be
generalized to different healthcare settingd aountries. However, the instrument may need
some customization based on the healthcare
example, we customized the BSFATIENT from the environmental perspective based on
Palestinian culture, the finamtiperspective based on administrative type, the knowledge and
growth perspective based on the health information system in Palestine, and a few items
specific for inpatients based on admission status. Finally, no study has assessed Palestinian
hospital peformance during this era, so using BBBTIENT will offer a comprehensive
hospital assessment from patient perspectives during CQ9IBlowever, this instrument has

some limitations. Despite this instrument assessing items such as patient educatipit on IC
lacks COVID19-specific items, as this instrument was designed before the COVID pandemic,
so COVID19related items can be considered in future versions of the-BBSITENT
instrument. Second, patient literacy was not assessed. However, the acadsificatoquns

were evaluated at thrdemographic levelo be considered in the analysis. Third, measuring
PATIENT-EXR in the past may involve a bias of recall. Additionally, participant bias may
have occurred since the sample was convenient and the inchasgitals agreed on
participation. However, the high percentage of the included hospitals (30%) from the total
number of hospitals at West Bank and including all administrative type types from all regions
may have reduced the selection bias. Another liroitais that we could not validate this
instrument in English due to our inaccessibility to Engpleaking patients. Future research
needs to consider testing the psychometric propertitsedSC-PATIENT in an English

speaking country

4.5.5 Practicalimplications

Researchers and HCO managers are advised to utilize théBBENT instrument
in future BSC implementations. First, HCO managers will be able to highlight the strengths
and weaknesses in BSC dimensions basep ant i mersgedives. Secondnalysis of the
BSC strategic maps based on patients will allow managers to highlight the predictors of patient
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LOY-ATTs. Third, HCO managers will be able to distinguish betwpea t i actual s 0
experiences and their attitudes. Analyzing the causaloe$dtips between experiences and
attitudes will provide insight for managers intavhich experiences should be improved to
enhance PATIENTATTs. This will also guide managers in building their future action plans
and how to allocate resources. Fourth, BESETIENT can be utilized in the PE of HCO in
general to evaluate a variety of dimensions instead of focusing only on patient satisfaction. The
comprehensive analysis provided by this instrument will contribute to the health management

field in general and wlilenhance patient satisfaction

4.6. Conclusion

The BSCGPATIENT instrument was developed to enhance PATIENNG in the PE
of hospitals. This instrument was validated in Arabic and customized for Palestinian hospitals.
This is the first instrument to engagatients in evaluating their experiences and attitudes
toward the BS(perspectivelt consists of 38 item21 items assessing patient experience
observations and 15 items assessing PATHANTS. Both experiences and attitudes were
designed based on BSC perspectivdse findings of this researdhowed adequacy in the
psychometric properties of this instrumearid suggest some recommendations for future
research. Firstwe testedhe psychometric properties tife BSGPATIENT in English and
other languages in different countrieSecond, we consider it vital to engage other
stakeholderssuch as doctors, nursesid manageys n t he PE of hospital sc
Third, this instrumentan be usetb assess the impact of PATIENEXR on PATIENTFATTS
towardthe hospital, specifically the PI, PQ, satisfaction, B@¥ -ATTs. Fourth, maagers
mustconsider using comprehensive approach for the PE of hospitals instead of limiting it to
financial or internal indicators. FiftBSCGPATIENT will allow comparingthe differences in
patient experience and attitudes based on patient and hospital characteFisidly,
enhancing PATIENJENG in the evaluation process instead of focusing on satisfaction alone
must be considered in future BSC and PE implementations. Involving stakehold#érs in
comprehensive evaluatiarfithe BSCQwill lead to a better and deeper underdiag of hospital
PE
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Chapter 5: Engaging HCWs in BSC implementations

(Sub-study 4): How to engageHCWs in the evaluation of
hospitals development and validation of BSGHCW 1 - a cross
sectional study

5.1 Introduction

Up to the beginning of 2022, theweereonly two reviews investigating the effect of
implementingthe BSC in healthcare. One of these studies conducted a qualitative analysis of
the positive impact[38], whiletheothergaveafew examplef thebeneficialeffects[1].

This indicated a need to perform a robust scientific approaatetermine whetheBSC
adoption in HCOs is beneficial.

Due to a dearth of research, we perforraesystematic review to analyze the effect of
applying the BSC on threeat t ri but es: HCWs 6 satisfacti
andfinancialperformancdl,2]. As a consequence, BSC deployment has been shown to
enhanceH C O dirdancial performancg25]. Furthernore, BSC proved to be effective in
increasing patient satisfaction. However, it did not pefiectivein enhancing the satisfaction
rate of HCWs[25]. This wasdue to many reasonsFirst, the analysis of the BSC
implementations in our two previous systematic revi¢#26] revealed that most dhe
i mpl ementations focused on measuring HCWs®O
although stratgic maps were utilized based on hospitadorddata in BSC implementations,
there has been a lack of analysis of the factmd mpact or predict HCWs 6
onH C Wgjdinions and observatiof@5]. Third, althoughthe researchers have pointed to the
importance of patierdnd HCWENG in the process of PE and delivery improvenjietit33],
the reviews[26,30] revealed hat there had been a lack of engaging stakeholders in BSC
implementations, such as engaging patients and HCWs. Based on the [2vjewe
recommendhatHCW-ENG in BSC implementations might provide a solution to the issue of
stagnant levels of satisfaction among HCWs in BSC implemensatin addition, the

participation of HCWs will aidHCO managers and researchers in their effortbtaina better

4 This chapter is based on the following pagener F., HammoudS, KhatatberH.,

Alfatafta H, Alkaiyat A., Nour A.l,, EndreiD. Boncz, 1.(2022).How to Engage Health Care
Workers in the Evaluation of Hospitals: Development and Validation of-BS®@/16 A
CrossSectional Studyinternational Journal of Environmental Reséaand Public

Health 19, 9096.https://doi.org/10.3390/ijerph19159096pact factor: 4.614
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grasp of the BSC strategic maps as well as the causal relationetween KPIs based on the
perspectives of HCWs. Moreover, we thinkaththe participation ofHCWs in BSC
implementations will result in an even greater improvement in both the financial performance
and the level of satisfaction perceived by patients.

In our second systematic review tife BSC, we identified the perspectives and
dimensionghatwere the most important and most frequently used in BSC implementations
the healthcare sector. This review resulted total of 797 KPIs,which were divided and
categorized into 45 subdimensions fibis analysis. Following the reassembly of these
subdimensions, 13 main dimensions emerged. We found thaenhiegonmentaland
management perspectives are also essential to congidadesigning BSCs.

Figure 11 representsa summary of the perspectives, majdimensions, and
subdimensionshat were more frequently used and deemed essential by healthcare managers
worldwide. We also found that in a manner similar to the inadequate emphasis placed on
HCWs 6 satisfaction during BSCLOYAPIloeHC®at at i or
was rarelytaken into consideratiof25,26] A review in the business fie[d31] found a strong
positive relationship between satisfaction &l -ATT. However, these relationships were
found to be moderated by different factors, sucbeamographiceind setting typeie think
that understandingd C WSLOY-ATTsmay assi st hospital manager
future behavior. This will provide insight
performance, building their plans, and allocating their resources.

In this research, the first aim isdevelop an instrumeritat performs HC\AENG in a
comprehensive assessment of BSC perspectives and dimensionsi(®80. The second
aim of this research is to customize the developed instrument at Palestinian hospitals, translate

it into Arabic, and validte it

5.2 The conceptual framework

The dimensions and KPIs that emerged from our BSC systematic review [26] served as
the basis for our conceptual model development. Because of the large number of KPIs, we
narrowed our focus to those that are directly related to the demands of HCWs floBS€ac
perspective. In tandem with reviewing 34 studies in the literature [26,12228381,24b
254,182,25b6257,184,222,231234], we separately examine 77 causal linkages between each
BSC di mensi on or KPI1 s a n d-ATH,CGa¢/explainedintthes f ac t i
perspectives bel ow. We made this choice sin
most recently affected perspectives in strategic maps [2]. After that, we merged all the causal
relationships into a single strategic map, which is shovigare 15.
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5.2.1 Managerial perspective

The role of healthcare managementATT n | mpt
has been discussed in many stuf@?]. Execut evieadi appand recogni
efforts result i n hi233:284] OtheCsWwdies fosnd that exdcutives | o n
who have better MANABGCOMM and relationships with HCWs can better understand their
needs and unfavorable working conditions. Consequently, this creates favorable working
conditions[234,235] Supervision is also critical to clarify job tasks and objectives@ndpe
with stress suppoff36,237] A | ack of roles and ambiguity
and lowered productivity and efficien¢238]. Additionally, a review found that most of the
variance in intention to stay r 8% Thelettert o ma

managers perform, the more HEEWG is also linked with highedoctorsatisfactio232].

5.2.2 Financial perspective

Many studieshavereferredto compensation and motivations, including rewards and
FINI, as other essentigredictors For example, many review233,239,240]revealed that
satisfaction with payment contributed to the greatesiance injob satisfactionFinancial
compensatioicludessalary, incentives, and befitspackage$232,241] Access to resources

was also found to have a p@32.tive i mpact on

5.2.3Knowledge and growthperspective

The TECHmajor dimension isisuallypart of the knowledge and growth perspective
in theBSC. However, previous studies revealed the need to evaluate them sefiz6:24R]
Theeffectoft he TECH system on HCWsO0 sat i[sfldtcti on
was found hhat an electronic decision support system could improve the work motivation of
HCWSs[237].

Theinformation and innovation major dimensiamrs s esses HCWs 6 KAP, a
training material s an@3724MAssiudy foend that sthelfpob | 1 t y t
training motivated 99.0% of HCW243]. Thisperspecte# al so measures profe
SCIDEV, such as promotion in theoareer[233,240] Opportunities for professional
development, being a chief, and prior achievement ¥aened to have a positive impact on

doctorso [B$HPtisfaction

5.2.4 Internal process perspective
This perspective contains the evaluation of job sec{2®8]. Strategies to improve

safety in the work environmegbuld improve job satisfactiof235,241] On the other hand,
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the lack of equipment or medicatiqd@37,244] such as thenonavailability of personal
protective equipment during the pandemic, increased dissatisf@§4ibh Moreover, a high
workload and HCW shortage negativeini e nc ed HCWs 6[232@3y,241,244]i sf act

5.2.5 External perspective

During the last two decades, both the social and environmental dimensions of
sustainability have been gaining increasing attention among different stakeholder groups
[125,246] Social factors such as the REPUT, patient respect toward healthcare workers (PTR),
and appreciatiofR41], as well as the social status of the [288] and organizational prestige
[238, were found to i ncmMaewr fah@wgapportwasliounsltot i s f &
reduce burnout levels amoh§CWs[247], which in turn increasddCWsd s at i.G@nfthect i on
other hand, other environmental fact@sch as BUIEEXR and infrastructure, lighting, noise,
andspaccaf f ect ed HCWsO6 ability to w{@2B7R38241H cons
However, there is still limited research on the effect of these factdis®WILOY-ATT.

5.2.6 Customer perspective

Positive relationships and improved communication among staff and solidarity and
teamwork among them improve their job satisfactjgB2,235,241] Moreover, a better
workload timel i f e bal ance (WTLB) al so pog248.iOmel vy af
the other hand, emotional e X h abusoui[249}, ands c o n ¢
burnout is a predictor of job dissatisfactif#b0].

HCWs 6 s a tig \atdl im thé hoepital quality proce$834]. In the same vein,
researchers highlighted that a job satisfaction survey should include key contextual factors
affecting it[251]. On the other hand, a loyal attitude is a behavioral intention that reflects
faithfulness to something82]. HCWs 60 s at i s LQYCATT,suth axcpeeierenee e di ct
against competitors, recommendation willingness, iatehtionto stay or leavg183,252]

Intent to stay or leave was evaluated in studies that cannot measure turnoverf282253]

This is considered necessary since a lower turnover leads to lower recruitment and training
costs, increased retention of valuable employees, and increased organizational commitment
andLOY-ATT [254,255] Additionally, a studyj255] revealed a negative relationship between

job satisfaction anthe intention of nurses to quit their current hospital. In previous studies,
validated items folLOY-ATTs measurement included satisfaction, recommendation, and
return intention$183,185,242]
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Work pride was a predictor of Hday working conditiong256]. We believe that work

pride

may

af

f ect [IHOQWETO howeselr thisshbisaat Heeénassessednnd

theliterature. Usingasingle item to assess actual patient satisfaction directly was suggested to
be better than its assessment throomgiitidimensionaitems[223,257,258]

Knowledge and

growth

Information and
innovation
(HCW-SCIDEV,
research)

TECH

\ (TECH System, hospital’s

equipment)

Managerial

Hospital mission and
vision, MANAG-PE,
MANAG-COMM,
MTR

)

Customer
HCWSs’communication,

recruitment, WTLB,

HCWSs’ exhaustion,

HCWs’ satisfaction,
pride, LOY-ATT

J

Figure 15. The conceptual model for the strategic map of the BSEICW1.
(Source:Own elaboration).Note: ACGEXR, hospital accessibility experience; FINI, financial incentives; HCW,

healthcare worker; HCV8CIDEV, healthcarevor k er s 0
MANAG -PE, managerial tasks, and performance evaluation; MAMCABAM managerial communication

sci ent i fATTc loyditg attdudey p me n t ;

MTR, managerial trust; PTR, patient respect toward healthcare workers; REPUT, community, and reputation;
TECH, technology; WTLB, workload timkfe balance; AQSS, availability and quality and services and supplies

5.2.8 Sociodemographic factors

In addition to the previously mentioned BSC perspectives, sociodemographic factors

al so
HCWs 6

[232,244] years of work232,240] and educational levi240]. Years of work were negatively

i mpacted HCWs®6 job satisfaction.

[282), mender[232], profession type244], specialty [232], marital status

Soci o

associated with job satisfacti¢®40]. Additionally, educational level was found to have an

inverse relationsip with job satisfactio240]. However, another studgfu nd t ha't

bach:

holders had higher job satisfaction than diploma hol@&%], which could have been referred

to as the increased workload among diploma holders. On the other hand, organizational

characteristics were also found to affect job satisfagdéf]. Additionally, it was found that
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hospital type and structure have a significant impact on physician satisfg28ah
Admini strative types can affect the hospital
may affect the performance the BSC per specti ves. However, t

administrative types on the previously mentioned factors has yetstadied

5.3 Methods
5.3.1 Research design

This study is part of a broad project to use the BS&Gradegicallyimprove Palestinian
hospitals through the analysistb&irweaknesses arstirengthdased otheBSC perspectives.
This research is a crosectional study reported usitige STROBE guidelines[189]. The
guestionnaire was developed usi n[R02aapditan and
was validated usinthe best methods for constructing and validating the health and behavioral
scaleq190].

5.3.2 Item and scale generation

BSCGHCW1 was developed using the previously reported technique foifBSTENT
developmeni{242] with HCW adaptation The items of this instrument were created based on
the contributions of two expert committees. In this study, the first panel comprises five panelists
who are the authorsof this research. Two health management researchers, two hospital
mana@rs who are also health management specialists, and one BSC tool expert offered expert
advice at all phases of instrument developmmst, we used the major subdimensions from
our previous systematic revidg6]. KPI extraction, classification, amdgroupingyielded those
dimensiong26]. This group then used a fiveund Delphi techniqu§l91]. The first panel
examined the item face validif¥92] per subdimension. Second, members of the second panel,
consisting of 13 senior hosal executives from four Palestinian hospitals, were asked to assess
the importance of45 subdimensions to the strategic development of hospitals ofpairitO
semantic scale. In addition, hospital executives were invited to indicate any additionahithport
subdimension or KPI that was not included on the list. Tdaracteristics and
sociodemographicsf this panelweredescribed in a previoustudy [242]. For the following
stage, we identified the important subdimensions. We specified an average score of seven as a
threshold. These efforts wemsadein tandem with the creation of BSRATIENT [242].

In the third round, the first panel looked through the subdimensions created in the

previous stage and detemad which were connected tbC Wanéeddrom each perspective.
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. . . Internal consistenc ;
Systematic review Pretesting reliability Y 28 items

for BSC KPIs 1 hospital/ 30 HCWs 4 items were deleted 9 factors
Questionnaire was revisec

Convergent and

797 KPIs Translation to Arabic Data collection i ot
45 Subdimensions Linguistic validation 51 items dggnw&ne;r:}tdv?:l:_cli_ltg
Panel 1 3 items were deleted o i
: 7 ConstructValidi Construct validit
Face Validity and 15 items were revised of] (EFA) ty (CFA) Y
subdimensions descriptio pargphrased
Panel 1
Panel 2 : 3 Scree plot
. . 58 items 35 items :
Subdimensions Content validity 15 components Sl0 iehine

Importance rating 10 components

CVI + CVR

Figure 16. Flow chart of the development and validation of the BSGHCW 1 instrument.
(Source:Own elaboration)Note: BSC, balanced scorecard; KPI, key performance indicators; CVI, content validity
index; CVR, content validity ratioEFA, exploratory factor analysi€CFA, confirmatory factor analysiCR,
composite reliability; 11C, interitem correlation; CITC, corrected itrtal correlation.

As a result, therevere26 subdimensions. In the fourth round, the first panel developed
items based on the criticalbdimensiongor hospital strategic development and literature
basedbr edi ct or s of HCQYSAJT. 3he pandistsaevised therwordimg énd
clarity per question in the fifth round. As a consequence, 58 itemained The second panel
employed fowr and thregooint ordinal scales to score the relevance of each[it&8]. We
calculated the-CVI, the SCVI, and the CVAUA [193] to examine the content validity per
item and scale. Items with a score of less than 0.60 were removed from the CVI. The items
with a scoe of 0.60.8 were reevaluated193] (Figure 16).

The panelists chose a thrgeint Likert scale: yes, neutral (I do not know), and no.
Reasons for that were the high number of the remaining items, evidence of a faster and higher
responserate on a thregoint Likert scale than a fivpoint Likert scale[195], and the
opportunity to check item availability through yes/no questmm#ributed to this decision.
Furthermore, this scale was deemed more apj|
hospitals and HCW®9,260,261] Finally, all authors were requested to review the instrument,

and the necessary changesremade

5.3.3 Linguistic validation and translation

The same methodology used for the linguistic validation of BPATIENT wasalso
used for BSEHCW1
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5.3.4 Pretest and internal consistency

I nternal consistencies of the instrument
guestionnaire were evaluated.€fiirst version of the questionnaire wastestean 30HCWs
in one NGO hospital in the south of the West Bank. We asked them for their opinion on the
| anguageb6s simplicity. We al so kept track
guestionnaire. lteme@er e assi gned codes. [20D]wascalwdated , Cro
using IBM SPSS statistics 21 software. Values greater than 0.6 were deemed appropriate for

each perspective. As a consequence, few elements were changed or removed

5.3.5 Sampling procedure and power calculation

Since this is a part of broad research, the same sampling procedH€@whmple
used to produce BSEATIENT [242] was also used to develop BHTW1. Between June
and December 2020, requests were sent to 15 hogmitie West Bank and three hospitals
in Jerusalem. Convenience sampling was used to choo$®mdpdalsample. However, the
total number obeds per administrative style and governorate were taken into account when
selecting the participantslCOs and HCWs.
Using the Steven K. Thompson sample size equ®0h], where n is the sample size, N is
the population size, p is the estimated population variability (0.5), d iséngin of error
(0.05), and the z scoie at the 95 percent confidence interval (1.96). In our research, N was
the number oHCWsin Palestinian hospitals, which is 36,9@82]. Therequired sample size
was 381HCWs In addition, researchersiave recommended that 200 participants or five
responders per parameter are appropriate sasigasfor EFA [2027 204]. To teststructural
validity, the sample isplit toperformEFA and CFA205]. We were concernegboutthe low
response rate due to the pa®mdrimglt 6Bhereéfddpa@aad . o
a total of 800 questionnairegeredistributed

5.3.6 Ethical consideration

The same ethicaonsiderations, IRB of BSBATIENT [242], and hospital approvals
were also considerexhd usedor BSGHCW1.
5.3.7 Data collection and participants

Additionally, the same data collection process used in-BSTIENT [242] was also

used. The inclusion and exclusion criteria were established as a Palestinian doctor or nurse of
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either gendewho had worked at the examined hospital for at least three months. The included
departments were emergency, internal medicine, surgery, gynecology, and pediatrics. The
HCWs were conveniently selected in this study based on their presence at the départmen
during the data collection. It was explained to them that participation was optional. Printed
guestionnaires were given to respondents instead of sending them thromagiht@ reduce
nonresponsbias[206].

5.3.8 Statistical Analysis

The Shapird Wilk test was usetb checkthe normality of the data. The frequencies
were utilized to assess HCWsO6 sociodemograpt
HCOs. EFA was conducted with tiRromaxrotation approacki208] to examine structural
validity for 254responses To assess the adequacy of t he
sphericity tests were usdg@10]. An eigenvalue of ong211] and a visual assessment of
Cat t el pldi[g11]svere usesl to decide whether a component was included or excluded.
A factor loading of 0.50 and greater than all crosslingsof other components determined
item inclusion or exclusiof03]. For this part, IBM SPSS statistics 21 software was.used

Second, the remaining 200 responses of the sample were subjected to CFA. The
maximum likelihood estimation approach was used in IBM Amos 23 Graphics software (IBM,
Wexford, PA, USA). The most often used fit indices were utilized to assegsdbaess dfit
of the competing model§'he minimum discrepanciegeresplit by degrees of freedom less
than five and closer to zero,Pavalue greaterthan 0.05, the GFI, the CFI, TLI, with cutoff
values near 0.95, RMSEA of 0.06 and an SRMR value of (2@8,213] The item inclusion
exclusion decision was set to be based on a factor loading higher than 0.50.

The IIC and CITC were then comput@d 4]. ltemswith a correlation geater than @. 5
were considered redundant and eliminated in this andgBst. The bottom limit was set at a
correlation of 0.30. In addition, the CR per component was assessed to evaluate thke intern
consistency. CR is preferred v e r C r alphla,aspegifically in structural equation
modeling[216]. A CR of 0.60 was deemed adequatt7,218]

Finally, the ForneHlLacker criterion[219] was employed to assess convergent and
discriminant/divergent validity. If the computed AVE was more than 0.50, convergent validity
was regardedsappropriatd263]. However, if a value of 0.50 was used with a CR greater than
06 0, the factords conver agoaatdfactoryf219|. o grope wa s ¢
discriminant validity, the SQRT should be larger than the correlations with other latent factors
[217]. Furthermore, the factordéds uniqueness wa
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factors at the same scale. As a result, we calculateldich was classified as negligible when

r <0.20, low (r= 0.260.49), moderate (r = 0.50.69), high (r = 0.7.85),or very high (r =
0.861.00)[221,222] The lack of a high or very high r between the subscale factors in this
study indicated discriminant validif222].

5.4 Results

5.4.1 Item generation and scoring

In the content validity assessment, thR€VI results lecto the removal of three items
and indicated that 1B%ems requiredrevision. The revised items necessitated additional
explanation and rewording. This step increased t@&/Band CVIUA from 0.90 and 0.78
0.94 and 0.76respectively

5.4.2 The instrument®s structure and items

The sect i omsociademograpghitmaiuded age, gender, profession type,
working department, years of experience, and total monthly income. Moreover, the

guestionnaires wereoded based on the hospital name, administrative type, location, and JCI

accreditation. The second section of t he ql
satisfaction predictors based on BSC perspectives and to directly measur®©MeNT Ts.
5.4.2.1 The managerial perspective
This section included (a@nevaluationof managerial performance; (th)erelationship
between management and HCWsich as mutual respect, continudd&\NAG-COMM,
managerial support, delegation, HEENG, authorityandrecaynition; (c) the managerial role
in HCWsO performance assess meimduding(tdnjissianhe c |
and vision and its connect i ointhegrmanagerr Kk pl ans;

5.4.2.2 The financial perspective

It contaned five questionthatasked the HCWs to evaluate thesarysuitability for
their competencies and responsibilities, performartaed FINI, compensation fairness,

salary slip, and other financial packages andnmet&ted insurancgremiums

5.4.2.3 The internal perspective

80



This section contained (a) two questions assessing the implementation of safety
standards and the education the HCWs received on IC and safety standards; (b) five questions
evaluatingthe time dimensionincluding theworkloadcompatibility with the timegiven the
time spent with each patient, the resting time, and the-Werkalance collectively known as
WTLB; and (c) three questions to evaluate the supplies and medication quality and the quality
prioritization atthe hosptal in its provided services

5.4.2.4 The knowledge and growth perspective

The information and innovation section included (a) seven questions addressing the
knowledge and growth perspective; (b) three questioaisncludedguidelineson diseases,
medi cation related to HCWsO speci al that, I C,
assessedH C Ws 6 accessibility t o knowl edge and [
motivations; and (d) two questiotizat were usetb evaluate job descrigtn clarity and the
introductory period.

The TECH sectiorincluded six questions to evaluate the availabilityaohedical
information system at the hospithdthe training provided téiCWsto guidetheir use the
ease of use, and the evaluation for this system in making accessibility to patient records and

reports easier and faster and makit@wWswork more productive and efficient
5.4.25 The external perspective

This section assessed (a) the hospital iooah reference to HCWsesidency and the

easef ACC-EXRin emergency cases and (b) the hosp&EPUTcompared to other hospitals.
5.4.26 The customer perspective

This section assessed (a) internal custon
recommending hospital to colleagues, teamwork, and emotional exhaustion; (b) external
customeffactors: the respect of patients towdtf@Wswas evaluated. Finally, the items in
the instrument were designed to be reversed in the statistical anB§S$ which assessed
the blame of HCWs when reporting medical errors. Additionally, ESRIESB2 considered

HCWs 6 emoti onal exhaustion

5.4.3 Thepretestand the internal consistency
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The pretestwas conducted in aongovernmentalhospital in the south of the West
Bank. Thequestionnairéength was deemed to be adequate by HCWs. In additiodethgn
was wellaccepted and easy to understand. HCWs made specific small suggestions, which were
taken into account. These suggestions were related to a few items that hemhoedad The
guestionnaire tookpproximately7-10 minutes t@omplete

After piloting,Cr onbachdés al pha was <calcul ated for
alpha was 0.88, 0.63, 0.80, 0.54, 0.83, 0a8®]0.81 for the managerial, financial, internal,
external, knowledge and growth, TECH, and customer perspectives, respedivvedise
Cr o n b alghh e decided to delete four itemESF4 and ESF5 from the financial
perspective and ESC1 and ESC3 from the customer perspective. We also decided to separate
the REPUT items from the ACEXR items from the external perspective and move them to
the customer perspecti vetp0ARlnd©.B3, respactvadydin Cr o n
conclusion, 51 items remained. The Cronbachod

5.4.4 Linguistic validation and translation

The final questionnaire forms in English and Arabic were completed and ready to be used.
Table 10. Number of HCWs and hospitals based on hospital characteristics

Number of Number of
Characteristics HCWs % hospitals %
(N=454) (N=14)

Administrative style

NGO 170 37 5 35.71

Public 145 32 5 35.71

Private 111 24 3 21.43

UNRWA 28.0 6 1 7.14
City

Hebron 87 19.16 3 21.43

Jerusalem 40 8.81 1 7.14

Nablus 166 36.56 5 35.71

Qalqilya 28 6.17 1 7.14

Ramallah 92 20.26 3 21.43

Tulkarm 41 9.03 1 7.14
Area

North 235 51.76 7 50.00

Middle 132 29.07 4 28.57

South 87 19.16 3 21.43
Accreditation status

Yes 97 21.37 3 21.43

No 357 78.63 11 78.57
Size

Small (No. of beds <80) 133 29.30 5 35.71

Medium (No. of beds 8260) 188 41.41 5 35.71

Large (No. of beds >160) 133 29.30 4 28.57

Note: UNRWA, TheUnited Nations Relief and Works Agenfiyr Palestine Refugees in the Near East; NGO,
non-governmental organization.
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5.4.5 Sample size and characteristics

Hospitalapprovals took six to nine months to obtain since the research took place during the
COVID-19 pandemic. Only 15 of the 18 hospitals consented to participate. The data were
collected between January and October 2021. The results of the hospital thatluesedim

the pretest were excluded. Then, at the remaining 14 hospitals, we delivered 800
guestionnaires, out of which 454 valid questionnaires were retrieved (the response rate was

57%). The characteristics and sedemographics of the responderikalfle 10).

5.4.6 Statistical analyss

5.4.6.1 Testing the normal distribution

The datawere not normally distributedTherefore,nonparametridests, specifically

Spearman correlations, were chosen in the following steps.
5.4.6.2 Structural validity in EFA

EFA for the 51 items resulted in 8m loadings higher than 0.50r 15 components.
All the components had eigenvalues greater than one. The KMO was 0.832 with a significant
Bartlettds test, i ndi cat209247] e thtal gahationwase | o f
66.72% (Error! Reference source not foupdThe 15 components were TECHCW-S
CIDEV, MANAG-PE, WTLB, LOY-ATTs, quality of supplies and services (QSS), FINI,
HCW-ENG, REPUT, MANAGCOMM, ACC-EXR, introductory period (ITRODP}afety,
and no blame error reporting (NBR). However, no item had a loading higher than 0.5 on the
15th component. The scree plot results confirmed only 10 components outsofthgse 10

were tested in the next step.
5.4.6.3 Structural validity in CFA

CFA wasperformed for the resulting ten componeimsEFA. The CMIN/DF was
1.966. However, the other model fit indices were CFl= 0.885, GFI= 0.841, TLI= 0.860,
RMSEA= 0.064, and SRMR= 0.0692, with a significBralue. Hence, in the next phase, the
model was tweeed based on the item loadings, model fit indices, and computations in the
convergent, discriminant, CR, lIC, and CITC until the optimal model was reached. For
example, the ESC4 item was removed from the MANBGMM and was covered with a

singleitem constuct measuring managerial trust (MTR). Additionally, the REPUT component

83



was converted to the PTR construct. ESR4 and ESL5 items were movedLOMh&TTs
construct. Moreover, items with loadings less than 0.5 were also removed or relocated to other
constucts on which they had better loadings. Moreover, ESE2 and ESE3 items were added to
the MANAG-PE construct. Two constructs, QSS and HS@WIDEV, were merged into one
construct: quality and development (QUALDEYV). This was due to the very high correlation
betveen them. This merging also increased the fitness of the model. Finally, eight modification
indices were utilized to improve the fit of the model. As a result, the optimal model consisted
of nine constructs. The CMIN/DF was 1.334. Additionally, the othedel fit indices were

CFI= 0.958, GFI= 0.875, TLI= 0.948, RMSEA= 0.041, and SRMR= 0.0557. Howevd?, the
value was significanfFigure 17 andTable 12).

5.4.6.4Internal consistency

The CRs for all factors were higher than GA@ditionally, al |l factorsoé |1
were higher than 0.3. The lifanged from 0.3340.703 and the CITC ranged from 0.466
0.729, reflecting satisfactory internal consiste(iCable 13).

5.4.6.5 Convergent and discrirmant validity

For thefive factors MANAGPE, HCWENG, QUALDEV, WTLB, andLOY-ATTs,
the convergent validity was between 0.4 and 0.5. However, the CRs for all were greater than
0.6, indicating acceptable convergent validial9]. Correlations between the independent
factors were insignificant or low this context, except for the moderate association between
the MANAG-PE factor and HCVWENG. No high or very high correlations were found between
factors.On the other hand, thequare roots of the AVRvere higher than the otfiagonal
correlations betwen factors. In other words, convergent and discriminant validity were

fulfilled for all factors as seen iffable 13. The final items are shown Appendix A9
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Table 11. EFA for BSC-HCW1 components

ltem
Component ltem Factor
code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Hospital information systems and technology make access to patengsls easier,
EST4 .923
faster, and more accurate.
The hospital information system and technology make generating reports easier, fa"ESTS 863

TECH and more accurate.
The hospitalnformation system and technology make my work efficient and productEST6 .767

| believe that the hospital information system interface is-insardly. EST3 .736
Thehospital provides me with education on medication updates related to my speciESD3 .972
The hospital provides me with access to the latest medical books and journals. ESD4 811
HCW-SCIDEV Thehospital provides me with educational updates regarding the diseases in my spESD1 721
This hospital provides me with access to the newest books, databases, and scnentleSD5 705
papers.
| believe that my superiors have the required competencies for their positions. ESM1 .951
MANAG-PE My superiors are making the right decisions in wibrkt support the hospital strategy. ESM2 .804
The management in this hospital asks for staff feedback, perceptions, and care for
- . ESM3 .515
satisfaction.
The quantity of work assigned to me is reasonable with the time given. ESTI4 .708
WTLB I have sufficient time to rest and eat during my working day. ESTI1 .668
| can make a workife balance and good time management. ESTI3 .660
| can spend sufficient time with eaphtient. ESTI2 .596
My overall satisfaction is high. ESL4 .627
LOY-ATTs I .
| want to keep working in this hospital for several years. ESL3 .599
The hospitamedications and disposables are of high quality. ESQ2 .939
QSS The hospital equipment helps me in offering higrality medical service® patients.  ESQ1 .685
Quality is a top priority at thikospital. ESQ3 .587
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| receive financial incentives based on my performance. ESF2 .836

FINI
| feel that my salary suits my responsibilities and competencies. ESF1 .529
My manager engages me in the planning and deemiaking process. ESMO5 .670
My manager understands and adequately supports me when | face an urgent, comj
HCW-ENG  sjtation. ESMO4 604
| amgiven enough authority and power to make decisions in my position. ESMO6 .536
| am proud to work with this hospital. ESR4 .653
REPUT | believe that patients respédwalthcaravorkers at this hospital and trust them. ESR2 .637
| believe that this hospital has a better reputation than other hospitals in PalestinianESR3 .533
Communication witmanagement is frequent, and they keep me updated with suffici
MANAG- information to do my job. ESC4 839
COMM | trust what my direct manager tells me or promises me. ESC5 .651
ACC-EXR It is easy taaccess the hospital when a case is urgent. ESA2 .937
The lospital location is close to where | live. ESAl .672
New Employees are well introduced to the job description, anspigfications are
ITRODP clear in the job contract. ESEM1 615
Safety Safety standards are implemented and assured (masks, gloves, sanitizers, etc.). ESS2 .663
NBR When errors are reported a blafnee policy is taken by managers. ESS1 .503
Percentag.e of Variance (%) § L 8 ¢ 5 8 8 2 38283 955
Total variance = 66.72% U A
i R 2 2 N5 2 92 88Ky 39 88
Elgenvalues S ® a4 a4 & A +d A «+d A Hd d oA - o

Note: EFA, exploratory factor analysi§;ECH, technology; HCWWSCIDEV, healthcareworkersd scientific developmentMANAG -PE managerial tasks and performance
evaluation WTLB, workloadtime-life balance LOY-ATTs, loyalty attitude QSS quality of supplies and servicdsINI, financial incentivesHCW-ENG, HCW#®engagement;
REPUT,community andeputationMANAG -COMM, managgal communicationACC-EXR, hospitalaccessibilityexperiencel TRODP, introductory periadNBR, no blame
error reporting
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Figure 17. CFA for BSC-HCW 1 constructs
(Source: Own elaboration). Note: CFA, confirmatory factor analysiSsMANAG-PE, managerial tasksand
performance evaluatiotHCW-ENG, healthcarevorker® engagement; FIN financial incentives; QUALDEV,
quality and development; TECH, technology; WThirkload timelife balance LOY-ATTSs, loyalty attitudes;
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Table 12. The goodness of fit indices in EFA and CFA and results

EFA [209,217,263] CFA [224]

Criteria for good fit Measurements Criteria for good fit Measurements
- KMO: - KMO = 0.832 (Chisquare = -6 2/ fiveandclosertozero 62/ df = 1. 33
0.6: low adequacy 5442.68, degrees of freedom = -TheP value>0.05 P value< 0.001
0.7: medium adequacy 1275) - GFlI GFI =0.875
0.8: high adequacy - Bartlets testP value< 0.001 - CFl CFl =0.958
0.9: very highadequacy -15 components that have -TLI TLI =0.948
- Bartletts testP value<0.05 Eigenvalues abovene GFI, CFl, and TLI close t0 0.95 RMSEA =0.041
- Inclusion/exclusion criteria for the components - Cumulative variance §6.72% - RMSEA <0.06 SRMR = 0.0557
1.Eigenvatkues O - Cattels scree plot: keep 10 -S RMRO0.08 -Nine constructs
2. Visual assessment of Cattislscree plot. components.

-Inclusion/exclusion criteria for the items:

3The fact os0.l oadi ng C

4- Factor loadings on the assignittor O all
crossloading of othefactors

Note:EFA, exploratory factor analysis; CFA, confirmatory factor analysis; KMO, Kidideyei Ol k i n ; G2/ df , mi ni mum di screpancy di vi
goodnesof-fit index; CFl,comparative fit index; TLI, Tuckétewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual.
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Table 13. FactorsolIC, CTIC, CR, convergent, and discriminant/divergent validity

L ”
o4 O W ?5 % = E T @ - o
Factor ) Q = S X 2 Z 2 O = < =
O < <ZE o g 3 — = 6 =
s T (@4 —
MANAG -PE 0.769 0.3730.701 0.5500.653 0.455 0.675
HCW-ENG 0.727 0.3980.467 0.5030.554 0.472 0.503" 0.687
FINI 0.694 0.493 0.493 0.533 0.288 0.216" 0.730
QUALDEV 0.829 0.3340.581 0.5340.600 0.494 0.497 0.364 0.397° 0.702
TECH 0.878 0.4830.703 0.6200.729 0.645 0.278 0.253 0.055 0.296 0.803
WTLB 0.760 0.3450.484 0.4830.610 0.448 0.308" 0.207° 0.429° 0.446° 0.055 0.670
LOY-ATTs 0.761 0.3640.561 0.4660.645 0.449 0.407° 0.310° 0.34T° 0.476 0209 0.455° 0.670
MTR - - - - 0378 0397 0176 0274 0117 0170 0312 @ -
PTR - - - - 0.358" 0.208" 0.319 0.460 0.176° 0.378 0.393" 0.190°

Note: MANAG -PE, managerial tasksand performance evaluatiohlCW-ENG, healthcareworker® engagement; FIN financial incentives; QUALDEYV,
quality, and development; TECH, technology; WTLBorkload timelife balance LOY -ATTS, loyalty attitudes; MTR, managerial trust; PTR, patient respect
toward healthcareworkers; IIC, interitem correlation; CITC, corrected itémtal correlation; CR, composite reliability; AVE, average variance extracted
calculated by the average square of loadings at each factor and used to evaluate the converge®oldjidgyareroots of the average variance extracted;
Italic, Spearman correlations between indepentieniors both are used to assess discriminant validjty;< 0.05;”, P < 0.01,-; singleitem factor
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5.5 Discussion

5.5.1 Discussion of the main results

In line with thisp a p e@imdwe developed, translated, and validated the-BE@/1
instrument to perform successful HEEWG in the evaluation process of BSC perspectives
the financial, internal, knowledge and growth, custgraxternal, and managerial perspectives.
Our findings showed that the final model of BEICW1 resulted in nine factors. Two factors
representlimensiongrom the managerial perspectiMdANAG -PE and MTRTheFIN factor
represents a dimensiofthe finarcial perspectiveTheQUALDEYV factor reflects a dimension
of the internal proces3he TECH factor refers to a dimensiaf the knowledgeand growth
perspective. Three factoidCW-ENG, WTLB, andLOY-ATTS, represent dimensions from
the customer perspectivéinally, none of the designed variables from the external perspective,
such as hospital AGEXR and REPUT, were loaded in our model except PTR. MTR and PTR
are singleitem factors that are compatible with the recommendations for siegheuse [45
47]. In general,the final BSGHCW1 model demonstrated construct, convergemi
discriminant validity.P values were statistically significant in CFA because of its sensitivity
to data normality. In addition, all of the CFA indices were higher than the dimdaffexcept
for the GFI, which waslightly lower than expected. However, according to a study, the GFI
value may still be regardesappropriate if it is more than 0.8264].

Additionally, the CR, IIC, and CITC were satisfactory. The occurrence of moderate
correlations between factors might be attributed to the existence of causal links between BSC
perspectives and dimensions, as numerous 8&dleqd25,26] have suggested, not due to the
lack of discriminant validity. Specifically, no high or very high correlations were found
between factorsTherefoe, the BSGHCW1 proved to be a useful and valid toolprform
HCW-ENG in a comprehensive assessmenthef following BSC perspectivesfinancial,
customer, internal process, knowledge and growth, external, and managerial.

The response rate was lpas eypected by the authgra/hich was also perceived by
other studies including HCW&uringthe same periof265,266] This can battributedto the
highworkloadHCWs had during the pandemic. The response ratdomess among doctors
which isdueto their highemworkloadand lower numbers than nurses in Palestinian hospitals.
This is compatible with two review267,268]thatfoundthatt h e d cesponser ratains
lower than that athegeneral population and recommended effectivihodplogies to increase
their response ratsuch as financial incentiveslowever three factors hatewerthan three

items,andtwo of them had a single item. In some cases, when a factor has a narrow scope and
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is unambiguous, usirggsingle item to diretly assess this variable is considered more favorable

than usingnultidimensionaltems[223].

5.5.2 Comparison with BSC studies

BSC reviews revealed that most of the previous implementations did not consider
engagingHCWs in the BSC implementatiof81,92,104,108,119]The main focus was only
on assessinghe HCWs 6 sati sfaction perspective with
perspectives[26]. Moreover, heterogeneityin the data collection tool usearf evaluating
HCWs 6 sati sf ac {2b30nThiste ® theieabildyda perferch a metnalysis
of the BSC impact resulf25].

Of the 36 BSC implementations that resulted in the review of BS@rdiiong26],
69.44% did not include HCWs at all in the PE processtofal of 2.77% of the 36
implementations performed staff observatigh84]. Only 22.22% of themplementations
conducted interviews with HCW$79,81,85,105,107,109,111,121jhrough which they
evaluated the HCWsO6 sat i sémethodolagy wab eferetd . The
due to the lack of prior evidence and inadequate existing thi@&ly However, two
implementations distributed surveys to HCWseghich represented only 5.56% of BSC
implementation$93,122] One ofthenj93]jaske d a t hi rd party who benc
employee satisfaction against the other hospitals to measure their physician satisfaction and
was presented as the sole KPI in the BSC evaluation, so the survey did not inclueeNH&EW
in the BSC perspectivesvaluation Anotherrecent study122] validated a survey to conduct
PATIENT-ENG in BSC since they found that the number of tools to measure management
practices of he#h facilities was very limited, and they could not find any evidence that the
instruments designed for use in lomddle-income countries had been validated. Unlike the
BSCGHCWI1, the instrument KPIs were not designed based on a rigorous review of BSC
persgectives and dimensions but were built based on the review of other managerial tools.
Moreover, unlike the BSEICW1, the instrument waslidatedonly using EFA analysiShe
resultingdimensions were stakeholder engagementMANAG-COMM, communitylevel
activities, update of plan and target, MANARE, staff attention to plan, target, and
performance, and drugs and financial managenidmefore the utilized dimensions mainly
focused orevaluating tavhatextent the HC\WENG is usedn management practicésit did
not conduct actuaHCW-ENG in the process of PfitEom the BSCperspectiveThe authors of
this instrument recommended that further investigation and refineimehis area is still

warranted

91



5.5.3 Strengths and limitations

The BSGHCW1 hasseveral strength§irst, it is the first validated instrument designed
to apply HCWENG in a comprehensive assessmem®€ perspectivedinancial, customer,
internal process, knowledge and growth, external, and manadgei@nd, thigs the first
validated instrument to conduct PE for Palestinian hospitals baskedGowW sopinions and
observations. BSEGICW1 will help PMOH and health policymakers improve the performance
of the health sector and overcome many challerfg@sexample, the is alack of existing
datameasuringuch KPIs in the records of many Palestinian hosp#alditionally, there was
alack of transparency and the unwillingness of many hospitals to share the data extracted from
their hospital records externally. Thacsess in usinghe BSGHCWL1 in the Palestinian
healthcare contextvhich ischaracterized bfragility and fragmentation both geographically
and administrativelymay indicate that this instrument can be utilized successfully in other
hospitals in lowto middle-income countries or countriéizatreside under complex situations.
Finally, the BSGHCW1 will solve the heterogenicity in KPEhat were perceived in the
previous BSC implementations and will offer a uniform assessment. This will facilitate PE
conmparisonsamong hospitals based on area and administrative style. It will also enhance data
sharing among hospitals and recommendations among researchers, which will lead to
improving hospitalperformance and better understanding 6f C Ws 6 -ATUsYredictors
worldwide.

On the other hand, this instrument has some limitatieinst, the external perspective
dimensions were ultimately excluded during the validation process. A refinement of these
perspective itemsnay be includedin future versionsof the BSGHCW1. Second,this
instrument is solely intended for use by two specific categories of HCWs: physicians and
nurses. Both categories are importastthey spend the majority of their time with patients and
areultimately in charge of providing care. However, other categories of HCWs who work in
hospitals, such as technicians, pharmacists handlinicalHCWs, were not included in this
study. Therefore future versions to include thesategoriesan bebenefigal. Third, despite
the validation of this instrument during the pandemic, it was developed before it, so it lacks
essential items. For example, the assessment of personal pro¢ectipmentavailability at
hospitals during the pandemic. It also lack&ssessment of custorrredated variables in this
er a, such as HCWsO6 stress and fear and iter
pertaining to COVIDB19 updates. Therefore, it is recommended to consider adding such items

to future versions. Moreovat,is recommended to include items that measure typesrabut
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otherthan emotional exhaustion from the customer perspeduitionally, it is advised to

include family-related factors and marital statusthe instrument since they may work as
modifiers for H C WsL&®Y-ATTs. Moreover, we recommend adding items that assess
motivation, work control, work stability, access to resources, and prior achievements since they
may be predictors of H C e HC8Vanodtad thdt theytwere n . Fu
hesitant to provide negative f eewhlclhantakhaveegar di
bi ased the responses. However, all responden
and privacy to lower this biagdditionally, this was explained to thewerbally by the data
collectors.Additionally, participant bias may have occurred since the sample was convenient

and the included hospitals agreed participate inthe research. Nevertheless, the high
percentage of the included hospitals (30%) fromtthal number of hospitals at West Bank

and including all administrative style types from all regions may have reduced the selection

bias. Another limitation is that due to our inability to access Englgaking patients, we

could not verify this instrunmd in English. Future studies shoufttludethe psychometric
propertieof theBSGHCW1in an Englishspeaking countryLast, because of the vast number

of KPIs, the developers of this instrument have decided to only include those dimensions that

are diretly relevant to the demands of HCWs from each BSC perspective. The development

of the second version of BSECW1 t hat adds the wunrelated di |
at each BSC perspective has the potential to significantly improve the lelZNGfin the PE

of their hospitals and BSC implementations

5.5.4 Practical implications

It is strongly recommended that HCO managers worldwide make use of the BSC
HCWL1 instrument in future BSC deployments. Researchers need to validate the instrument in
other languages and countries worldwide. Consequently, the managers of HCOs will first be
able to identify the strengths and shortcomings in the BSC perspectives and dimensions based
on the judgments of HCWs. Second, managers will be able to identify which BSC dimensions
are predictors ofLOY-ATTs by involving HCWs in the evaluation of strategmap
dimensions. Eventually, this will provide managers with a direction on how to create their
future action plans and where resources should be allocated. Therefore, instead of
concentrating only on the level of satisfaction perceived by HCWs, theHB3&1 may be
used in the PE of HCOs in general to assess several other aspectsidjpié imnalysis offered
by this tool will contribute to the area of health management in generatoaB&C

implementations in particular.
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On the other hand, some BSC imptmtations[93] utilized thirdparty services
outsourcing to benchmark the hosptas HCWs 6 sati sfaction, again
while using BSGHCW1 will offer hospital managers an easy and inexpensive implementation
to conduct HCWENG in the PE of hospitals. Based on ohservationsthe time required for
a typical implemeration depends on the cooperation of the HCWSs. In our case, each hospital
required an average month of data collection after receiving approval due to the high workload
during the first period of COVID, which may have made it harder for us to accomplisiskhe
The other reason was that we also distributed the patient questionnaire during the same period
at each hospital. In a typical situation, if the HCWs were cooperative, we expected that it would
take only 1 week. However, a cressctional applicatiofor this instrument will only lead to
a first or seconeheneration BSC. If the hospital intends to apply a tgderation BSC, then
we recommend at least one year between the first and the last measurement to assess the impact
of implementation as pethe resulting implementations in our systematic revi@®].
Additionally, monthly or quarterly targets, action plans, and periodic evaluations using BSC
HCW1 and followup are needed. HCO managers need to figure out how to motivate HCWs
to participate in the process by offering FINI adring the final results with them, including
how their evaluation participated in improving the PE of their hospital. Additionally, HCO
managers should ensure HCWs that they will not impose any accountability on them based on
their evaluations. The effeof using BSGHCW1 may differ from one setting to another. This

needs further investigation

5.6 Conclusion

Researchers and hospital administrators who want to #u®BiSC in hospitals may
benefit from utilizinggheBSG-HCW1. This instrument might helmderstandhe performance
of the perspectives and dimensionstleé BSC based on the opinions and observations of
HCWs. Most BSC implementation studies did not include HCWs at all or included them simply
to gauge their level of satisfactioAdditionally, H C MDsY éATTs were rarely taken into
account. None of the BSC imphentations were able to get the HCWSs to participate in the
process of evaluating the perspectives and dimensiaghe BEC. The BSEHCWL1 is the first
instrument that has been designed specifically to include HCWs in the process of conducting
PE using BS(erspectives and dimensions. BECW1 might let hospital managers look at
BSC strategic maps based on what HCWs have observed and what they think. Therefore, it is

strongly recommended that researchers make use of-HE3E1 in any future BSC
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implementationsAnotherstudyis needed to produce a second version of this instrument that
utilizes HCW-EENG in evaluating the BSC dimensions that are not directly relevant to their
needs but are nonetheless related to the PE of HE@ddition to HCWSs, other stakelelrs,

such as patients and hospital administratorsstbe included in the implementation of BSCs.
Palestinian health policymakers and hospital management will be able to assess their strengths
and shortcomings based on the observations and views oftB@is using this instrument. It

is possible to make use of this validated instrument in its Arabic form in other Arab nations.

However, validation in more languages is still required for this instrument
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Chapter 6: Discussion

This dissertation is a broad projéieatsuccessfully achieved engaging stakeholders in
the PE of Palestinian hospitals. It achieved the four main objectives of its four core studies
(Appendix A1Q. First, we performed a systematic revig2b] in which we gathered allstlies
that have measured the impact of implementngBSC on HCWs 6 sati sfac
satisfaction, and financial performance at HCOs and compared their results. This systematic
review offers evidence to HCO and policymakers on the benefits of imptergéhe BSC in
HCO. It supports the positive impact of applyitige BSC in HCO, especially on patient
satisfaction and financial performance. Second, we performed a systematic [2&jew
which we recategorized all the perspectives, dimensions, andhé®igere employed in BSC
implementations for unification purposaben we ranked dimensions according to their
frequency of use andchportance at HCOs. We also developed an illustration tool to be used in
the assessment of hospital sod -tpasednaysisodferete. Th
by this tool will contribu¢ to the area of health management in general tan@SC
implementations in particular. Third, we developbeé BSCPATIENT instrument[242],
which will allow HCO manager® enhance PATIEN'ENG in future BSC implementations.
We also customized and validated the developed instrument at Palestinian hdsuls.
we developedhe BSCGHCW1 instrument[269] which will allow engaging HCWs in a
comprehensive assessment of BSC perspectives and dimensions. Finally, we vdialated
BSGHCW1instrument at Palestinian hospitals.

The two developed and validated instrunseme theoretical and practical implicatgon
of (Chapter 3: BSC perspedves and dimensions In addition, we performed four
implementations describedlbe (Chapter 8: Theoretical and practical implicatiofsFirst,
we analyzed the cancer care challenges in Palestine using BSC perspectives and proposed
solutions to the Palestinian health policymakers accordingly. Second, we analyzed the 45 BSC
subdimensio at hospitals during the pandemic based on litexditndings. This implication
will lead tothe authoringof a book in 2023 for hospital management after COYf Based
on these 45ubdimensiors, separate chapters will be devoted tonigsand discussg the
evidencebased strategies and action plarfgcl proved to effectively improve theseb
dimensiors during the pandemic. @uthors from all over the world will be participating in
this big project. Moreover, we performed practical implications for PATIENT and BSE
HCW1 and Palestinian hospitalehese two implementations facilitated engaging Palestinian

patients and HCWs in performing a comprehensive evaluafi®alestinian hospitals based
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on BSC perspectives and dimensions, which lead to developing recommendations for
Palestinian health polioyakers. The developed tools will not only help hospital managers in
improving the PEs of their hospitals but will also help the researchers overcome various
obstacles. Such as the unavailability of KPI data in many Palestinian hdsmtaieds,in
addition to thelack of transparency and a reluctance to disclose hospital data externally.

The outcomes of this dissertation can be reapplied imhiddle income countries or
countries with complex situations; the effectiveness of B&W1 in the unstable and
fragmented Palestiniahealthcaresystem may indicate that it can be employed in their
hospitals. Using the generated BSC perspectives, dimensionsPBBIENT, and BSC
HCW1 will allow a standardized evaluation in future BSC implementations around tree worl
and facilitatebenchmarking. Additionally, it will allow the exchange of ideas and research.
Consequently, we may get a greater understanding of the external components that contribute
to HCWs or patiens BOY-ATTSs. All of these variables will lead tti¢ overall improvement
of hospital® PE. However, we urge that researchers in other countries use the resuliting
dimensios to adapt BS@ATIENT and BSGHCW1 to their local settings and
hospital®strategies.

In addition to the validation in othéanguages, we urge that researchers who want to
apply BSCPATIENT and BSGHCW include other items that may be crucial to assess during
the pandemic, such as measuring patient education on IC and HRESGIf HCWs on IC
and COVID19 updatesin addition b emotional exhaustion, various forms of HCW burnout
need to be taken into account. Additionally, it is suggested that faetdted characteristics
and marital status be included in the instrument, as they may serve as moderators for HCW
LOY-ATTs. In addtion, we suggest including measures that evaluate HibW/gvation, work
control, work stability, access to resources, and past accomplishments, since these may serve
as predictors of satisfaction. Consideration of these elements in future versions -of BSC
PATIENT and BSGHCW1 might be advantageous. A further investigation of the PE
differences based on the characteristics and socioeconomic factors of respondents as well as
the characteristics of hospitals may provide health policymakers with a more @mplet
understanding of the discrepancies and the gaps. At last, we believe that cooperation between
hospital administrators, HCWs, and policymakers at the Palestinian Ministry of Health, as well
as alladministrative hospitals typés enhance stakeholdémmgagement culture, as well as
linking PE results with practical action plans andontinuous followup, is essential for

achieving the best possible future results.

97



Chapter 7: A summary of novel findings

- The first sub-study

The resul ts s howsgodanttheRoB nedd Wdhefurthes impravdd anduture
BSC implementations.

- The second sb-study

1. This review solved the dilemma of the KPI categorization difference in BSC
implementations, yielding more precise results. The resulting BSC perspectives weralfinanci
customer, internal process, external, knowledge and growth, and manaoeleslwhich 13

major dimensions and 45 subdimensions were defined.

2. This review calculated the use frequency of perspectives and the weights/importance
assigned to thenThemost frequently used perspectives in BSC papers were internal, financial,
patient, learning and growth, HCW, managerial, community, and stakehotdpegtves. The
perspectives that had the highest importance were internal, financial, learning and growth,
patient, HCW, community, managerial, and stakeholder.

3. This reviewfound a lack of PATIENTENG and HCWENG in BSC implementation.
Additionally, LOY-ATTs of patients and HCWsvere rarely taken into account in BSC

implementations.

- The third sub-study
1. BSCGPATIENT is the first validated instrument designed to engage patients in BSC

perspectivesd PE.
2. This instrument was validated in Arabic anwgstomized for Palestinian hospitals with

adequate psychometric properties.

- The fourth sub-study
1. The BSCHCWL1 is the first validated instrument designed to engage HCWs in a

comprehensive assessment of BSC perspectifreancial, customer, internal process,
knowledge and growth, external, and managepe@ispectivedased on the opinions and
observations of HCWs.

2. The BSGHCWL1is the first validated instrument to conduct PE for Palestinian hospitals

based omH C W=jginions and observations.
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Chapter 8: Theoretical and practical implications

The results of the core studigsthis dissertation have implications that resulted in drawing
recommendations for HCOmanagers and policymakers.

- The first implementation (theoretical):®

Figure 18 summarizes a study in which we proposed theoretical implementation sototions

cancer care crises in Palestine based on BSC perspdChagster3: BSC perspedtves and
dimensiong.

Customer
-Boosting the number of
oncologists and specialists
-Building a comprehensive cancer
care system with entire team of
specialists
-Encouraging Palestinian
oncologists working abroad to
return by offaring competitive
financizl packages

BsC |
u Knowledge and growth

-Scientific development of HCWs

-Learning from neighbouring
countries and success stories

-Creating an enticing academic
environment and boosting the
numbers of oncologists and
consultants

Technology
-mHealth for patients and HCWs
- latest technologies for
treatment

Figure 18. An implication for the BSC six perspectives
(Source Own elaboration) Note: proposed solutions for cancer caréses in PalestindVT, waiting time HCWs,
healthcarevorkers;HCW-SCIDEV, healthcaravorkersdscientific developmenmHealth mobile health.

® This analysis was published idmer F. (2022. Al-Nawati tragedy: a X§earold patient
with leukaemia and no access to cancer care. Lancet Oncology. 23(8):447
https://doi:10.1016/S14¥P045(22)00092. Im pact factor: 54.433
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- The scond Implementation (theoretical)®

Figure 19is a theoetical implication to assess the 13 major dimensions and 45
subdimensions that resulted in chapter 4 during the C&Mera. The evaluation was
performed based on a rapid analysyssearching for independent studies in Google Scholar

and the Google search engine during the COY®pandemic until June 20226].

Figure 19. An implication of BSC dimensions. An assessment of the rdsng 13 major

dimensions and 45ub-dimensiors in the COVID-19 era
(Source: Own elaboration) Note: BSC, balanced scorecard; HCWwalthcareworkers; HCOs,healthcare
organizations; IC, infection control; HW, health waste; Wajting time LOS, length of stay; KAP, knowledge,
attitudes, and practices; TECH, technologgRRPPI, hospital social responsibility peieced image; ERRORS,
errors, accidents, and complications; No. of A¥#iznumber of admissions, visits, adideases; EUP, efficiency,
utilization, and productivity; AQSS, availabilitgnd quality of suppliesral services; OPT, operation processing
time; RESCOMINF, needsresponsg communication, and information provisioRATIENT-ATTS, patient
attitudes; HCW-ENGMOT, healthcaravorkerdengagement and motivation; HCBENT, healthcarevorkers
centerednesMANAG -PE, managerial taskand performance evaluation; HGBCIDEV, healthcarevorker$
scientific development; INFEXR, information experience; LOWATT, loyalty attitudes BUIL-EXR, building
experience; REPUT, communjtgnd reputation; NRSP,needsresponse

¢ Thisanalysis was publisheab short report preprinévhy Do We Need an Evidend&ased

Encycl opedia to I mprove Hol®Dditalsdéd Perfor man

https://doi.org/10.21203/rs.3:970297/v2
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- The third implementation (practical):

A practicalimplication using the BS®ATIENT instrumen{242]. For the statistical
analysis|BM SPSS, IBM Amos, and Roftwareswere utilized.The variance analysis based
on admssion status revealed that PATIEMEKR and PATIENTATTSs for outpatients need
improvement. The multiple regression and path analysis provided strong evidence for the
INFO-EXR 1 mpact on patientsd attitudes. Pal est
design and delivery of patient education programs into their action plans and encourage two
way information communication with patients. Strong evidence for the roles of PATIENT

CENT-EXR, SERV EXR, and BUILEXR in improving BSCPATT was found.

Recommendations for Palestinian health policymakers based on this implementation

Developing a formal training plan for healthcare workers to improve the information
provided to patients upon their admission and discharge, including oral and written
i nformation. Second, healthcare workers shot
education, such as education on infection control measures. Third, improving the receipt of
information and feedback from patients through the distribution ofegar Additionally,
serious consideration to solve patientsod coc¢
variety of specialties and departments available at Palestinian hospitals, as well as the
availability of medical services at night, on vacatiarg] weekends. Additionally, ensuring
the availability of female doctors and nurses in all departments is a demand that can be
referred to in Palestinian culture. Fifth, building dimensions, including the environment, such
as the cleanliness, infrastruayrand capacity of departments, should be improved. Many
patients reported that the number of chairs in the waiting area had to be increased in
Pal estinian hospitals. Sixth, i mproving Pal ¢
care, servicesand accessibility, as well as outpatient attitudes toward balanced scorecard
perspectives and dimensions. Seventh, engaging patients in hospital performance evaluations
by utilizing the developed instrument. This should be carried out routinely to mémator

change and i mprovement in the quality of he:

" This study is published admer F, Neiroukh H, Abuzahra SE, AlHabil Y, Afifi M, Shellah
D, Boncz |, Endrei D (2022). Engaging patients in balanced scorecard evaluaiion
implication at Palestinian hospitals and recommendations for policy m&kers. Public
Health.10:1045512doi://10.3389/fpubh.2022.1045512

Impact factor: 6.461
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- The fourth implementation (practical):®

A practical implication of the BSEICW1 instrumenf269]. For the statistical analysis,
IBM SPSS, IBM Amos, and R packages were utiliZEde variance analysis revealed no
di fference between doctorsodé6 and nursesb6 eval
providede vi dence of the i mportance of i mpr-oving I
PE in improving the LOYATTs of HCWs. All factors revealed PE gaps.

Recommendations for Palestinian health policymakers based on this implementation
Reviewingthes y st em of the financi al I ncentive a
appraisals and achievements. Second, healthcare workers should be trained and counseled on
how to improve their time management and workload difeebalance. Third, they should
invest in action plans on how to increase the time that healthcare workers spend with their
patients. Fourth, continuous educational programs should be planned and executed to update
healthcare workers with information regarding diseases and medicatiou tel#teir fields.
Future utilization of mobile health for such purposes is recommended. Fifth, perform a periodic
evaluation of available equipment that requires maintenance or replacement. Additionally,
investments in electronic decision support systeamsimprove the quality and development
factor. Sixth, monitoring the performance of healthcare workers and designing an appraisal
system that explains their strengths and weaknesses. Moreover, to discuss with them how to
utilize their strengths and whatteons or development programs are needed to improve their
weaknesses. Seventh, managers must strengthe
and decision processes. Eighth, the managerial early awareness of thskhggbups who
intend to leavelteir jobs and invest in improving their experiences encourages their loyalty
attitudes, such as the improvement of workload {lifleebalance, quality and development
initiatives, managerial performance, healthcare workers engagement, and financialescenti
Ninth, focusing on improving the factors the
managers, particularly their engagement, managerial performance, and loyalty attitude.
Finally, the factors that affect perceived patient respect shoulthpeved, particularly
gual ity and devel opment i nit i dife balares loyaltye al t h ¢

attitudes, financial incentives, and managerial performance evaluations

8 This study is published gzreprint Amer F. (2022). Engaging physicians and nurses in
balanced scorecard evaluatioAn implication at Palestinian hospitals amtommendations
for policy makers. PREPRINT (Version 1) available at Research Square
https://doi.org/10.21203/rs.3:2235199/v1
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Chapter 11: Appendices

AppendixAl. Maps

&
Jerusalen]

Gaza----

Map 1. The geographical separation andhe disrupted mobility between theWest
Bank, Jerusalem, and Gazg§270].

Note The green areia under Palestinian authorjtwhile the white area is under Israeli authoritiie
disruptionof mobility between Palestinian citieis addition to the COVIBEL9 lockdown during the
study periodimposed ayreatchallenge on the data collection process. Accessibditiie Gaza strip

was impossible.
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AppendixA2. Search strategies for systematic reviewsub-study 1 and substudy 2)

Recent queries in PubMed untilOctober 20, 2020

No. Query ltems
#1  patient satisfaction[MeSH Terms] 89496
#2  costbenefit analysis[MeSH Terms] 81191
#3  health care costs[MeSH Terms] 65330
#4  Hospital personnehanagement[MeSH Terms] 5655
#5 staff development[MeSH Terms] 9396
#6 knowledge management[MeSH Terms] 356
#7  efficiency, organizational[MeSH Terms] 21725
#8 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7) 252735
#9  hospitals[MeSH Terms] 274641
#10 hospital department[MeSH Terms] 183457
#11 health[MeSH Terms] 364140
#12 (#9 OR #10 OR #11) 785761
#13 “quality indicators, health care"[MeSH Terms] 21396
#14  (#8 AND #12 AND #13) 699
#15 scorecard*[Text Word] 890
#16 “score card*"[Text Word] 221
#17 (#14 OR #15 OR #16) 1781
Recent queries in Embase untiDctober 20, 2020
No. Query ltems
#1  (patient satisfactioifexp 137588
#2  cost effectiveness analy8iexp 151323
#3  health care personnel managenienp 2938
#4  staff traininglexp 13540
#5  productivitydexp 40473
#6 #1OR#2 OR #3 OR #4 OR #5 339442
#7  performance measurement sysi&axp 8996
#8  dospital"/exp 1167546
#9  dealth centdfexp 33781
#10 ¢secondary care centarxp 1375
#11  dertiary care centéexp 59133
#12  dealtidexp 699087
#13 #B8 OR #9 OR #10 OR #11 OR #12 1867331
#14 #6 AND #7 AND #13 129
#15 scorecard* 1249
#16 "score card*" 504
#17 #14 OR #15 OR #16 1853




Recent queries in Cochrane untiDctober 20, 2020

No. Query ltems
#1 MeSHdescriptor: [Patient Satisfaction] explode all trees 11693
#2  MeSH descriptor: [CogBenefit Analysis] explode all trees 6688
#3 MESH DESCRIPTOR Health Care Costs EXPLODE ALL TREES 3350
#4  MeSH descriptor: [Personnel Management] explode all trees 2283
#5 MESH DESCRIPTOR Staff Development EXPLODE ALL TREES 85
#6 MESH DESCRIPTOR Knowledge Management EXPLODE ALL TREES 3
#7  MeSH descriptor: [Efficiency, Organizational] explode all trees 119
#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 21472
#9  MeSH descriptor: [Hospitalization] explode all trees 13176
#10 MeSH descriptor: [Hospital Departments] explode all trees 3404
#11 MeSH descriptor: [Health] explode all trees 8297
#12 #9 OR #10 OR #11 23936
#13 MESH DESCRIPTOR Qualityndicators, Health Care EXPLODE ALL TREES 449
#14 MeSH descriptor: [Quality Assurance, Health Care] explode all trees 3170
#15 #13 OR #14 3523
#16 #8 AND #12 AND #15 111
#17 (scorecard®):ti,ab,kw 29
#18 (score card*):ti,ab,kw 104
#19 #12 OR #13 OR{14 244

Queries in Google scholaand google search enginentil October 20, 2020

allintitle: Balanced scorecard implementation Health

OR Hospitals OR department
allintitle: Balanced scorecard Case study Health OR

Articles in google scholar

Hospitals OR department

150

In Google search engine




AppendixA3. Summary of the Final Included Studieqsub-study 1)

Author/s, Duration of No. of

year of Country Design of the data Setting health No_. of Data collection tool/ data sources
o study . g participants
publication collection facilities
Harber Peel Memorial
1998 9,6 Canada Experimental NR Hospital (Hospital in  One NR NR
[96] general + Laboratory)
United States Experimental
Meliones, of America- uncontrolled Duke Children
2000[29]  North Interrupted 19962000 Hospital One NR NR
Carolina time series
. Observational .
;6%‘; (;tGal., Canada prospective 19971998 a/lozrkii';m Stouffville One NR Patient surveys + hospitals reports
[86] longitudinal P
Gumbus et Case Study/
United States observational : . . . .
6;4.7, 2003 of America retrospective 19992001 Bridge port hospital  One NR The patient satisfaction measurement system
[87] longitudinal
Smith & Observational Eﬂ?i?oa: 'S:Sr?/?ci
Kim, 2005 United States prospectlv_e ant ,001.2004 Department at Summ: One NR Press _Ganey standard inpatient survey + audi
of America retrospective checklists
[92] longitudinal Health System (STH
& ACH hospitals)
Devitt et Observational
prospective anc Toronto East General . .
ang 2005 Canada retrospective 20042005 Hospital One NR Data extraction from hospital records
[94] longitudinal
e o
Tung, 2006 Taiwan longitudinal/ 20002002 their supervisor 21 NR primary O ucturead quest
. hospital®organizational learning and growth
[91] observational agency .
perspective




Multimethod
gquantitative

300

Inpatient/quarter,

Lorden et and qualitative Janary, 700
al., 2008 NR case §tudy/ 1998 June, Community hospital  One outpatient/quartet Em_ployge satlsfactlor_l survey + patient
82] experimental 2004 , 227 employees satisfaction survey (via email)
[ uncontrolled (1st survey), 191
Interrupted employees (2nd
time series survey)
Josey & United States Observational Barberton Citizens
Kim, 2008 of America-  retrospective 2006 hospital (BCH) One NR Patient satisfaction survey
[93] Ohio longitudinal P
Chang et Observational Mackay Memorial
al., 2008 Taiwan retrospective 20012005 ay One NR NR
L Hospital
[95] longitudinal
Hansen et Observational g)uclzlofer of éggg H;ii\évrft’s
al., 2008 Afghanistan retrospective Health facilities >600 P NR
79 lonaitudinal (2004/2005/ provider
[79] 9 2006) interaction
oo The nursing
Chuetal., : P department at a public 13 reference Financial data fronthe hospital + questionnaires
Tawian uncontrolled 20042006 . S One N , . -
2009[84] Interrupted teaching hospital in nurse$group to executives (the weights of indicators)
: b Taiwan
time series
Edward et Observational S National health services performance
al., 2011 Afghanistan retrospective 20042008 Health facnlmes n 700 1500 HCWs, Assessment + interviews with patients and
S Afghanistan 5000patients
[81] longitudinal HCWs
Fields & Experimental Oregon Health and
Cohen, United States uncontrolled 20092010 Sclence university One NR Pres_s Ganey survey for patient satisfaction +
2011183 of America Interrupted family medicine medical records.
[83] time series (Clinics)



Case study/ 18 months
Koumpour experimental  but not General Panarcadian
os, 2013 Greece uncontrolled specified : - One NR Questionnaires andterviews
Hospital of Tripolis
[90] Interrupted when
time series exactly
. 20102011
Smith et Canada/ Experimental  (12-month  Hospitals in Alberta
al., 2014 Albert uncontrolled trial), March including hip and knee 12 NR NR
[88] era pretestposttest 31, 2013 surgeries
(results)
Cross
sectional/ : .
g‘lbdZU(l)liZ * Indonesia observational gzzgmber (Iig);oit'\:f r[1)?ue?siftlijvseumo One 76 patients Endoscopy reports + interviews based on
[9'7’] prospective anc 2013 ' en dgscopygcenter P structured questionnaires
retrospective
longitudinal
Cluster 96 HCWs, 429
Mutale et randomized S patient A survey in facilities+ interviews with HCWs
Health facilities in
al., 2014 Zambia intervention/ 20112013 Zambia 12 interviews, 410  and patients + patient observation + survey wi
[80,272] experimental patient households
RCT observations
Case studv/ Hematolo Stakeholder satisfaction; questionnaires + cart
Catuogno Ex erimen){[al 20072008, de artmeggat a processes + hospital discharge report + charit
et al., 2017 ltaly P & 2014 P .. One 14 report + research processlepartmental report -
uncontrolled Research hospital in . : L ; :
[85] retestposttest 2015 Ital economic and financial; hospital discharge
P P y database + departmental report + charity repo
Descriptive
. . Quantitative . .
Wldy_a sarl . longitudinal/ During the Bali Mandara Hospital Participant observation + structured interviews
& Adi, Indonesia . of Bali (Governmental One 30 . . : :
2019[89] observational year 2018 hospital) semistructured interviews + documentation.

prospective anc
retrospective

Note: NR,not reported; HCWshealthcareworkers.lItalic are designs based on our classification but not reported



AppendixA4. QA and ROB for the resulting studies in the first systematic review (sub
study 1).

RoB using ROBINSI tool for non-randomizednterventions studiegjuasiexperimental and
observationalstudies

Risk of bias domains

Study
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Domains: Judgement

D1: Bias due to confounding. o

D2: Bias due to selection of participants. . Critical
D3: Bias in classification of interventions. . Serious
D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. = Moderate
D86: Bias in measurement of outcomes. . Low

D7: Bias in selection of the reported result.
. No information

(Source:Own elaboration).
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Domains: Judgement
D1: Bias arising from the randomization process. .
D2: Bias due to deviations from intended interver.w.H'gh
D3: Bias due to missing outcome data. . Low
D4: Bias in measurement of the cutcome.
D5: Bias in selection of the reported result. . No information

(Source:Own elaboration).



AppendixAb. Overview of Included Studies(sub-study 2)

© 0
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E 2 O @ 8 > g z8 28 SEgZ
S 3 © a) kS -
Pink et al[86] 2000 Canada 19971998 One hospital Surveys + hospital reports 4 38 No
Personnel statistics and
. . April- October Three management system + annual
Zbinden et al[118] 2002 Switzerland departments at ; . 4 18 Yes
2001 . reports + questionnaires +
hospital )
accounting system
Griffith & United States of 2300 communit .
Alexander{115] 2002 America 19961998 hospitals Medicare database 4 9 No
Biro et al.[116] 2003 United States of 19982001 63 (_:enters and Chart audits + surveys + hospit 5 17 Yes
America clinics data
United States of Two
Smith & Kim [92] 2005 qu':}ica ales o 20012004 departments in  Survey + audit checklists 5 24 No
two hospitals
Devitt et al.[94] 2005 Canada 20042005 One hospital Hospital records 5 26 No
g’l'a[rlt'gf]z Pillado et. - 50g Spain 2005 Onehospital  Hospital records 5 32 No
Goodspee(il17] 2006 theﬁ?cgtates of January 2006  One hospital NR 4 17 No
Secondary data from the
Yang & Tung[91] 2006 Taiwan 20002002 21 hospitals department of health + 4 16 No

guestionnaires




In Japan (April

2003 March
Chen et al[110] 2006 China & Japan  2004). In China Two hospitals Hospital measurement model 19 No
(January 2003
December 2003’
National Health Services
, JanuaryOctober 617 health Performance Assessment +
Peters et al111] 2007 Afghanistan 2004 facility patient interviews + HCW& 29 No
community members
: United States of , HCWs5satisfactiorsurvey +
Josey & Kim[93] 2008 America December 2006 One hospital Gallup for patient satisfaction 26 No
Chang et al[95] 2008 Taiwan 20012005 One hospital NR 12 No
>600 health National Health Services
Hansen et a[.79] 2008 Afghanistan 20042006 - Performance Assessment + 29 No
facility : . .
patient and HCWinterviews
Dataextraction from hospital
One departmen financial and performance recol
Chu & Wang [84] 2009 Taiwan 20042006 pa + questionnaire to director, 11 Yes
at a hospital : :
assistant directors, head nurses
supervisors
Lupi et al. (1)[119] 2011 Ital 2007 2009 One hospital Data extraction from hospital 26 Yes
Lupi et al. (2)[119] y 20082009 unit records 34 Yes
615 health Performance Assessment +
Edward et al[81] 2011 Afghanistan 20042008 - National Health Services patien 29 No
facilities ) ;
and HCW interviews
67 departments
Chen et a[113] 2012 Taiwan 20042010 atamedical  Sccondary dateollected by 9  Yes
center repeated measurements
Khan et al[114] 2013 Bangladesh JanuaryFebruary 637__I—_Iea|th Quesyonna}lre and _eX|t interviev 19 No
2009 facilities guestionnaire for clients
Lin et al.[103] 2013 China July 2008 One hospital -\ 32 VYes

December 2009 unit
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Top managers interview

Ajami et al.[104] 2013 Iran NR dOne hospital guestionnaires + staff 20 No
epartment .
observations
12 health HCWs & patient Interviews +
Mutale et al[80] 2014 Zambia 20112013 facilities patient observations + househo 20 No
survey
Patientprovider clinical
interactionbservations+ Patiel
Rowe et al[105] 2014 Afghanistan g/loalrghAugust ?:cimﬁzgh follow-up exit interviews + 26 No
HCWsinterviews + facility
record audits
Edward et al. (1)
[106] 19 No
Edward et al. (2) 2015 Afghanistan 2012 On_e_ health Quantlta'qve and qualitative 16 No
[106] facility community survey
Edward et al. (3)
[106] 17 No
Survey + services assessment
Rabbani et a[107] 2015 Pakistan 2012 Six health patient questionnaire exits 20 No
centers interviews + HCV¢0
guestionnaire interview
Structured & semstructured
. . internationally accepted
il'lezkll]ehalmanot eta 2016 Ethiopia ‘;22?32: 2010 ?:C?”Egglth guestionnaires (health facility 32 No
y audit + HCWsdinterviews,
community interviews)
Stakeholder satisfaction
, guestionnaires + hospital
Catuogno et a[85] 2017 Italy 20072008 & One depe}rtmen discharge report + charity repor 25 No
2014-2015 at a hospital )
departmental report + hospital
discharge database
HCWsbquestionnaires + Patien
Gao et al[108] 2018 China NR Five hospitals interview-based questionnaire + 36 Yes

technique for order of preferenc
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by similarity to ideal solution
method

Ebrahimpour et. Al

[102] 2019 Iran 20102017 One hospital Hospital records 4 23 No
. . . structured interviews + semi
E/l/(l)%);asarl & Adi 2019 Indonesia During 2018 One hospital structured interviews + 4 11 Yes
documentation + Observation
. o , 111 primary : , . ,

Mabuchi et al[122] 2020 Nigeria April-May, 2016 health facilities Survey + interview questionnaitr 6 32 No

Manolitzas et. al. 2020 Greece NR One hospital Interviews + hospital records + 4 11 Yes

[120] department observation

Gonzales et. al NR (but data One medical .

T 2020 NR extracted 2018 Hospital records 8 13 No

[123] 2019 center
) )
ol Sl & = Q
g g% gis
< = HE =

Note HCW, healthcareworkers NR, not eported
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AppendixA6. The description of each major andsub-dimension (sub-study 2)

Table (3): Description of the BSOmajor- and sub-dimensions

The major-
dimensions

Description

Description of sub-dimensiorns and their KPIs:

1 Managerial tasks
and performance
evaluation -
dimension

Part of the internal
perspective.
However, some
studies added it
under the manageria
perspective
[122,123]

It constitutes four
subdimensiors.

The first sub-dimensiorn

Standards and regulations, can be reflected by the standardization capability for differe
HCO working processes. Moreover, the H@Awareness of these standards and regulati
highlights the importance of the rules and stanslaeihgclear, understandable, and specifi
to them.

The secondsub-dimensiorn

Planning and targemib-dimensionincorporated business plan and target setting, updatin
and HCW$awareness and attention to them.

The third sub-dimension

Internal assessmesub-dimensionusing managerial quality tools for quality enhancement
managing objectives, or the PE. For example, the included studies assessed the
implementation of a continuous quality improvement system, management by objective
trauma quality impsvement program, quality oncology practice initiative, and BSC, or th
scoreghatresulted from using different instruments and scales such as Press Ganey. T
dimension also includes the internal PE process, such as regular performance review
meetingsthe visualization of performance data, and the HG&ttention to performance.
The fourth sub-dimension

External assessments incittie accreditation, peeeviews, and certificates the HCO recei
from external sources. It includes evaluating the accreditation status of the HCO, such ¢
American Accreditation Commission International, plans to maintain it, and the perf
periodic revisingf the acreditation manuals. It also includes the certificates the HCO rece
such as the I1SO certificate and the peer reviews.

EE



2 Financial - Represented as the The first sub-dimension
dimension financial perspective Margins such as the cash flow margin and the operating profit margin.
in BSC. The secondsub-dimension
It consisted mainly  Expenditures and costs such as personnel costs, controllable costs, and the cost per ci
of four sub admission.
dimensiors. The third sub-dimension
Revenues as tlrevenue per admission and the return per employee.
The fourth sub-dimension
Revenues versus expenditures ratios, such as, return on assets, return on investments
capital turnover.
3  Error -free and Part of the internal  The first sub-dimension

safety-dimension

perspective of BSC.
It composed of five
subdimensiors

Mortality, such as net death rate per 1000 patients or gross mortality.

The secondsub-dimensiorn

Errors, accidentsand complicationsubdimension which contained KPIs such as
complications index, hospitalized accident rate, medication error rate, blood preparatiot
andpneumonia complications.

The third sub-dimension

IC index such as postoperative infection rate iafettion prevention.

The fourth sub-dimension

HW management includes segregating waste into proper sharps, infectious, pathologic
pharmaceutical, radioactivand nonhazardous waste disposals. As well as waste
minimization, colorcoding, labeling, hatling, transports, storage, treatmeartd disposal.
The fifth sub-dimension

Safety standards focused on patient safety through the appropriate efforts to avoid adv
events related to errors in diagnosis, medication, or treatment, such as the arhéemigition
of the 27 Safe Practices for Better Health care standards and percentage implementati
National Patient Safety Goals.

FF



4 Efficiency and
effectiveness
dimension

Part of the internal

The first sub-dimension

perspective. Througt The rumber of admissions, visjtand diseases; which evaluated the number of patients,

this dimension, four
subdimensioms are
mainly focused on.

surgeries, admissions, readmissions, eggg®intments, and disease scores.

The secondsub-dimension

Efficiency, utilization, and productivity included KPIs such as the case mix index,
productivity percent, service utilization, ER patients per year per doctor, admitted inpati
per year andoctor, bed turnover rate, and nu®esrkload.

The third sub-dimension

The improvemensub-dimension such as the cure rate, recovery, and improvement rates
The fourth sub-dimension

Occupancy, which mainly focused on bed occupancy rate, indicatpsrttentage

of bedsoccupied by patients in a given period

5 Availability and
quality of
supplies and
services-
dimension

Part of the BSC
internal perspective.
Under this
dimension, thresub
dimensioms are
mainly focused on.

The first sub-dimensiorn

Medications, which included drug management, drug availability index, and tracer drug
The secondsub-dimensiorn

Supplies and equipment, such as supply distribution system and equipment functionalit
index.

The third sub-dimension

Products and services, tlegb-dimensionincluded KPIs, which evaluate either the variety
medical services or products offered by the HCO or their quality.

6 Time -dimension

Part of the BSC
internal perspective.
It composed of three
subdimensiors.

The first sub-dimensiorn

Operatingprocessing timés the time needed from the initiation of service until completior
for example, billing time, treatment time, correcting mistakes time, retrieving an archive
time, etc.

The secondsub-dimension

WT or the delay time until providing servicedngiated.

The third sub-dimension

LOS of an admitted patient till discharge.

GG



7 The HCW- Either a part of the  The first sub-dimension
centeredness customer or the Staffing and recruitment process starts from employment to the introduction process of
dimension internal perspectives newemployees.
at BSC, while some The secondsub-dimension
studies added it HCW-ENG and motivation include engaging doctors and nurses in the HCO manageria
undertheHCWs decisions and plans, higrerforming HCWs rewarding, upgrade rate on the career ladder
management involvement in bonus decisisnand evaluation diCWs motivation and burnout rates.
perspectivg92i The third sub-dimension
94,106,111,122]it HCWsbfeedback, for example, HCWSs perception index surveys.
consisted of sisub  The fourth sub-dimension
dimensiors. HCWsbsatisfaction by doctoésnurse§ andother HCW$satisfaction rates evaluation.
The fifth sub-dimension
HCWsloyalty index includes the doct@and nursedwillingness to stay at the same HCO
for another five years and recommend their colleagues to work at their HCO.
The sixthsub-dimensiorn
HCWsbturnover which assessed the number of doctors, nurses, etc., who left their jobs
HCO in a specific period.
8 Patient loyalty It is usually The first sub-dimension

attitudes -
dimension

evaluated as a part ¢
BSC customer or
stakeholder
perspectives.

It included focusing
on threesub
dimensiors.

Complaints which mainly concerned with measuring the pateotsplaint rate.

The secondsub-dimensiorn

Patient satisfactiors focused on measuring patiesatisfaction rate in general or the
satisfaction rate specific toward a medical service, a specific HCWs dimension, or in a
particular HCO department.

The third sub-dimension

Patient loyalty is usually measured by patient retentiomr@r@nmendations for that HCO.
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9 Patientneeds
response
communication,
and information
provision -
dimension

It is usually part of
the customer
perspective in BSC.
It is composed of
threesub
dimensiors.

The first sub-dimension

Patient NRESPincluding response to their inquiries and feedback. This was performed
afterthepatient arrival, during the admission and the treatment process, or before the
discharge.

The secondsub-dimension

PatientiINFO-EXR includespatient information, education, guidelines, counsekmgl
consultation services.

The third sub-dimension

Communication included evaluatiof the nature of both internal and external
communications, for example, the ability of coordination and teamamdng HCWs, and
the relationships between HCWs and patients.

10 Community and
reputation -
dimension

Part of the customer
perspective, while
some studies

The first sub-dimension
Market share evaluation for the HCO in general or for a spe@partment at that HCO.
The secondsub-dimensiorn

[95,106,119,121,122 The HSRPPI focused on the exemptions offered by the HCO for poor patients, benefits

added it under the
community and
social perspective.
It consists of three
subdimensiors.

provided to the community, teaching and training programs offered for medical student:
the community satisfactiontea

The third sub-dimension

Privacy and female considerations evaluated the percentage of female patients, the av:
of female doctors and nurses in the HCO, and the paijniacy adherence. Although the
female consideration in HCOs may not éaignificant importance in all cultures. However
it was vitally considered in some implementatifis 105,106,111,114]

11 HCO building -
dimension

It is usually part of
the internal or the
customer
perspectives.

It included onesub
dimensiors

Composed of onsub-dimension it included KPIs which are related BiJILCAP-EXR and
BUILENV-EXR. For example, HC® capacity, ER volume, waiting area, bathroom,
cleanliness, water, electricity, appointme®€,C-EXR, and ambulance availability.




12 The information
and innovation -

Part of the
innovation and

The first sub-dimension
HCWSKAP, which concentrated on the HC@¢uurrent competencies and knowledge in

dimension knowledge, or the  different medical and healtelated fields, the percentage of skillful employees, and their
customer attitudes, behavior, and punctuality.
perspectives. The secondsub-dimensiorn
It is composed of HCW-SCIDEYV, through which the number of training seminanslcourses performed to
threesub improve the HCWSKAP and the budget specified for this purpossevaluated.
dimensiors. The third sub-dimension
Research and scientific productivity, can be a result when the previossiixiomensiors
are improved. For example, impacttfacper HCW, total research impact of the HCO,
number of participations in conferences and research programs per year, and the expe
on medical research.
13 The technology Part of the The first sub-dimensiorn
dimension innovation and Records, such as patient record index, health management information system records
knowledge hospital laboratory registrations, and medical records completion rate.
perspective. The secondsub-dimensiorn

It consists of three
sub-dimensiors.

Reports, with included the ability to produce reports for different purposes in different F
departments.

The third sub-dimension

TECH system, which was reflected by assessing the health management information s
effectiveness, and the intensityinformation use.

Note:BSC,balancedscorecard; KPIskey performancendicators; 1G infectioncontrol; HW, healthwaste; ERemergencyroom; WT,waiting time LOS, length ofstay;
HCO, healthcareorganization; HCWshealthcareworkers;HCW-ENG, health care workebengagemenKAP, knowledge attitude, andoracticesHCW-SCIDEV, health
care worker8scientific developmentTECH, technologyHSRRPI, hospital social responsibility perceived imafé, performanceevaluation; JCIJoint Commission
International ISO, International Organization for StandardizatiBEPUT, communityand reputationACC-EXR, accesgbility experiences; BUILCAFEXR, building
capacity experience; BUILENVEXR, building environment experience; NRE&sresponsgINFO-EXR, informetion experience.
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AppendixA7. RoB for the second systematic revieisub-study 2)

RoB using ROBINS tool for nonrrandomized interventions studies; quasperimental and
observational studies:

Risk of bias domains

Study

5..................................

Domains:

D1: Bias due to confounding.

D2’ Bias due fo sekeclion of parficpants. [ ]
lias in ification of interventions. . Saricus

D4: Bias dus to deviations from intended interventions.

D5 Bias due o missing daia. [ ]

D&: Bias in measurement of outcomes. .

D7 Bias in selection of the reparted result

(Source:Own elaboration).
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Bias due 1o confounding

Bias due to selection of participants

Bias in classification of interventions.

Bias due to deviations from intended interventions

Bias due to missing data

Bias in measurament of outcomes

Bias in selection of the reported result

[ 25% Slhe T%

|.me O vowaeres ] seomne [l v [ noromom

(Source:Own elaboration).

RoB using ROB2 for RCT studies:

Study

Risk of bias domains

Domains: Judgement
D1: Bias arising from the randomization process.
3 interverflh Hior

D2: Bias due to deviations from intended interve
D3: Bias due to missing outcome data. . Low

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result. . No information

(Source:Own elaboration).
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AppendixA8. The final resulted items in BSGPATIENT validation -English (sub-study 3)

Construct Code No. Question
PCU4 Q1 This hospital distributes surveys to assess my satisfaction before discharge
PATIENT- PCU3 Q2 This hospital distributes surveys to assess my needs upon attivalhospital, admission, or during the stay
CENT- PLE11 Q3 This hospital follows up with me after tiéscharge
EXR PCU5 Q4 My complaints are taken seriously into consideration and solved immediately at this hospital
PLE6 Q5 Staff trained me on infection precaution measures such as hand hygiene, cough etiquette, isolatienpatsmraprotective equipment, etc.
PFI2 Q6 | pay a reasonable price for the other medical services (laboratory, radiologyatthis hospital
PREXR PFI3 Q7 | pay a reasonable price for the medications at this hospital
PFI1 Q8 | pay areasonable price for the medical consultation at this hospital
BUILEN- PEN13 Q9 There is a sufficient number of chairs in the waiting area
EXR PEN12 Q10 The hospital has clean departments, corridors, rooms, bathrooms
BUILCA- PEN14 Q11 Thecapacity of departments at this hospital including (ER, ICU, waiting room, etc.) is sufficient enough
EXR PEN11 Q12 This hospital has new building infrastructure (walls, ceiling, bathrooms) etc.
ACC-EXR PEN4 Q13 The accessibility to this hospitaléasy by either public transportation or my car
PEN5 Q14 The accessibility to this hospital in an emergency is easy
PLE4 Q15 The information provided to me to be used after discharge is sufficient (medication and side effectsphdaitm, etc.)
INFO-EXR PLE3 Q16 Oral and written information provided to me or my family during my hospital experience is sufficient
PLE2 Q17 Information and guidance provided at admission or the first visit are sufficient
PENS8 Q18 Femaledoctors are available at this hospital
SERVEXR PIN12 Q19 There are a variety of departments at this hospital
PIN18 Q20 Medical ®rvices at nightpnvacations, andn weekends are available at this hospital
PIN15 Q21 There are a variety @pecialties at this hospital
SAT3 Q22 I will recommend this hospital to my family and friends
PIN1 Q23 | believe | receive an accurate medical examination at this hospital
PEN3 Q24 | believe this hospital offers me better treatment tharother Palestinian hospitals
SAT1 Q25 My overall satisfaction with this hospitalperformance is high
BSCRATTs PEN1 Q26 | believe this hospital has a high cure rate
SAT2 Q27 I will choose this hospital again when | need a medioakultation.
PLE1 Q28 | believe the staff at this hospital are competent, knowledgeable, updated, and skilled
PIN16 Q29 The services provided to me at this hospital have high quality
PIN14 Q30 | believe the medications prescribed to me athbipital have good quality and efficacy
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PING Q31 Postoperative bacterial infection is probasiehis hospital

COMP-PI PIN5S Q32 There is a probabilitpf case referral to another hospital

PIN4 Q33 There is a probabilitpf case readmission at the same hospital

PLE9 Q34 This hospital use technology to link my prescriptions and teststidfptharmacy and labs
TECH-PI PLE10 Q35 This hospital use technology for saving my records

PLES Q36 | believe this hospital usdélse newest technology and devices for diagnosing and treating patients

Note: PATIENT-CENT-EXR, patientcenterednesandcare experience; INFEXR, information experience; PRXR, price experience; AGEXR, hospitalaccessibility experience; BUILCAP
EXR, building capacity experience; SERBXR, servicesexperience BUILENV-EXR, building environment experienc€EOMP-PI, complications perceived image; TEGM, technology
perceived image; BSCRTTSs, patientattitudes toward balanced scorecard perspectives
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The final resulted items in BSGPATIENT validation - Arabic (sub-study 3)
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AppendixA9. The final resulted items in BSCHCW!1 validation-English (sub-study 4)

Construct Code No. Question
EINI ESF2 Q1 | receive financial incentives based on pgrformance
ESF1 Q2 | feel that my salary suits my responsibilities and competencies
EST3 Q3 | believe thathehospital information system interface is user friendly
TECH EST5 Q4 | believe thathehospital information system and technologyhéé hospital make generating reports easier, faster, and more accurate
EST1 Q5 This hospital has a technology/ information system
EST6 Q6 | believe thathehospital information system and technology at this hospital make my work efficiept@aettive
ESTI4 Q7 The quantity of work assigned to me is reasonable with the time given
WTLB ESTI1 Q8 I have sufficient time to rest and eat during my working day
ESTI3 Q9 | am able to make a woile balance and a good time management
ESTI2 Q10 I am able to spend sufficient time with each patient
ESD3 Q11 The hospital provides meith education on medication updates that is related to my specialty
ESD1 Q12 The hospital provides meith education updates regarding tliseases in my specialty
QUALDEV ESQ2 Q13 The hospital medications and disposables are of high quality
ESQ1 Q14 The hospital equipment helps me in offering highality medical service® patients
ESQ3 Q15 Quality isatop priority at this hospital
ESMO5 Q16 My manager engages me in the planning and taking decision process
HCW-ENG ESMO6 Q17 | am given enough authority and power to make decisions in my position
ESMO4 Q18 My manager understands and adequately supperiwhen | face an urgent hard situation
ESE2 Q19 My direct superiors explain and discuss the strengths and weaknesses in my assessment with me
MANAG-PE ESM2 Q20 | believe that m)_/ superiors are taki_ng the right decisiaqmmrk which supports the_ hosp_@trategy
ESM1 Q21 | believe that my superiors have the required competencies for their positions
ESE3 Q22 | believe that my assessment is fair aeffiects my actual performance compared to your colleagues
MTR ESC5 Q23 | trust what my direct manager tells or promises me with
PTR ESR3 Q24 | believe that patients respettie healthcare workers at this hospital and trust them
ESL3 Q25 | believe and feel that | want to keep working in this hospital for several years
LOY-ATTs ESL5 Q26 I recommer.1d this hospital to other coIIeagqes or_ pra_ise .the hospital
ESL4 Q27 | believe and feel that my overall satisfaction is high
ESR4 Q28 I am proud tovork with this hospital

Note: MANAG-PE, managerial tasksand performance evaluatiohl CW-ENG, health care worké&de€ngagement; FIN financial incentives; QUALDEV, quality and development; TECH,
technology; WTLB, worloadtime-life balance; LOY¥ATTS, loyalty attitude MTR, managerial trust; PTR, patient respect toward health care workers
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Appendix A9.The final resulted items in BSGHCW1 validation-Arabic (sub-study 4)
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Appendix A10.Summary of dissertation sub-studiesand linkages(Eight sub-studies,six are published, total=1F: 75.938)

Sub-study 2 Sub-study 4

Core
studies
Sub-study 1 ' Sub-study 3 I
Sub-study 6 v
Implementation BOOK Sub-study 8
1 In process
studies p - 3
4
Frontiers Under review
In process
6 in P.H :

SUb‘StUd‘{ 5 Under review SUb*StUd"f 7

In process

(Source: Own elaboration).
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AppendixAll. IRB, PMOH and the participating hospitalsbapprovals.

An-Najah il Jaaly
National University f bl
Health Faculty of medicine& g8 dauall agle g qulall 4405
Sciences =X | re aladl Cuad) cilNA) diad

IRB

Ref’: Mas, May /20/16
IRB Approval Letter
Study Title:

“Strategic development of Palestinian hospitals using Balanced Scorecard (BSC) tool.”

Submitted by:
Faten Amer

Supervisor:
Abdulsalam Alkaiyat

Date Approved:
31 May 2020

Your Study Title “Strategic development of Palestinian hospitals using Balanced Scorecard (BSC)
tool.” was reviewed by An-Najah National University IRB committee and was approved on 31% May
2020.

Hasan Fitian, MD
—————————
IRB Committee Chairman

An-Najah National University

(970) (09) 2342910 JwasSlé || (970) (09)2342902/4/7/8/14 <& || 707 51 7 . - el
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Pécs, Hungary, 25 April 2021

Research Facilitating Request

Dear Istishari Arab Hospital managers,

The Doctoral School of Health Sciences (University of Pécs, Faculty of Health Sciences) is pleased to
introduce Ms. Faten Amer who is a Ph.D. student of the University of Pécs (Pécs, Hungary). She is
registered for the Ph.D. programme in the Doctoral School of Health Sciences, Faculty of Health

Sciences in the Frontiers of Health Sciences Programme, under the supervision of Dr. Dora Endrei PhD.

She intends to start his research entitled “Using the Balanced Scorecard to strategically develop the
Palestinian hospitals” which has been scientifically reviewed and approved. Herein we would like to
kindly request your kind contribution to facilitate her research and data collection at Istishari Arab
Hospital/ Ramallah.

Hoping to have your generous permission we look forward to a successful cooperation.
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