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ABSTRACT

The objectives of this study were to examine the association between patient
perceived healthcare quality and selported medical, medication, and laboratory errors
using crosssectional androssnational questionnige data from eleven countrids. this
research, quality of care was measured by a ffadéted construct, which adopted the
patient's perspectives. Five separated quality of care scales were assessed: Access to
Care, Continuityof care, Communication of Care, Care Coordination, and Provider's
Respect for Patients' Preferences. The findings from this investigation support a number
of other published studies suggesting that Coordination of Care is an important predictor
of perceivel patient safety. After adjusting for potentially important confounding
variables, an increase in peoplesO perceptions of Coordination of Care decreased the
likelihood of selfreporting medical errors (OR =0.605, 95% CI: 0.569 to 0.653),
medication errorOR =0.754, 95% CI: 0.691 to 0.830), and laboratory errors (OR
=0.615, 95% CI: 0.555 to 0.681). Finally, results showed that the healthcare system type
governing care processes modifies the effect of Coordination of Caedfoaported

medication err®



CHAPTER 1: INTRODUCTION

1.1 Background

Over the last decade, patient safety has gaineatiattan the United States (JS
and internationallyThe Institute of Medicine (IOMylefined patiensafety as Othe
prevention oharm to patients from the caiwt is intended to help theriOM, 2004)
Safety is considered an essential component of delivering quality care and a fundamental
principle of patientcentered cardOM, 2001; WHO, 2002)Additionally, he IOM
includedpatientsafety as one of the six aims for improvement of tret-C&ntury Health
Care System in it€rossing the Quality Chasm: A New Health System for tfie 21
Centuryreport(IOM, 2001) To ensure patient safetihhe report states thhtalthcare
deliveryshould prevent errors, learn from the errors that do occur, and be built on a
culture of safety that involves health care professionals, organizations, and platients.
2004, the World Health Organization (WHO) recognized the importaingatient safety
by launching an internationabalition to enable the development of patient safety
policiesandbest practicem all WHO memberstates

Patient safety obtained widespread acknowledgment after the IOM publication
Oro err is humarO wherét was reported an estimate of 44,000 to 98,000 deaths as the
result of medical errors in 199IOM, 2000) In a subsequent report, the IOM indicated

that medicatiorerrors injure at least 1raillion people annually in U&ospital(IOM,



2004) There are significant economic costs associated with these émra@98, a study
thatmeasured the fregmcy and costs of & medical errors, estimated that the annual

cost of the harm produced byedicalerrors amounted to $17.1 billigqi'an Den Bos et

al., 2011) This has lead to an extensive interest in research that has been used to develop

and implement solutions to improve the safety of care.

1.2 Statement of thgproblem

Despite the efforts to improve patient safetyltiple multinational surveys have
shown that patient@mainconcerned about their safd¢fpoundation, 2004, 2008)
Multiple organizations in the U8nd abroad have recognized that patients should be
engaged in patientsO safety atiies(Conway et al., 2012; Cooper, Gaba, Liang, Woods,
& Blum, 2000; NCPS, 2012However ittle attention has been paid to the patientOs
voice in tre realm of patient safety, and their experience and expertise remain neglected
(CA Vincent & Coulter, 2002)Patients may be the most reliable reporters of some
aspects of the healthcare process and their perspectives should be considered when
pursuing changes that improve patient safstyyman, Pronovost, Makary, & Wu,
2011) Yet,understanding what makes patients feel sed@ires further researcihe
literature has shown thpatientsmayinterpret lapses inare qualityas riskgo their
safetyand some studies have examined factors that influence patientsO error reports,
finding coordination of care as a strong predi¢tar & Roughead, 2011; Schwappach,
2012) Neverthelessquality of care from the patient perspective involves other
dimensions such as access to and continuity of care. The relationship betweearéhese c

guality dimensions an@atient error reportingequires further investigation.



1.3 Study purpose

PatientsO perception of safetgrismportant aspect to expldrethesetimes of
increasing advocacy towards patieentered care. The purpose of this study is to
evaluate the association betwgmtientperceived healthcare quality and selported
medical, medication, and laboratory errors in a multinational samheleven countries
as measured from survey data from the 2010 Commonwealth Fund International Health
Policy SurveyAll these eleven developed natiggussesomprehensivéealthcare
systemawith key organizational differences

PatientsO experiences of casefandamental in shaping the way patients use the
healthcare systenthus,resultsfrom this studymay inform decisiomandhelppolicy
makers developountry specific solutions to improve care anayadvance arguments in
favor of patientinvolvement inquality and safety issueSpecifically,decisionmakers
involvedin public reporting and benchmamk may usethis studyto analyzepatient

feedback anddentify structure and process areas that can be improved

1.4 Conceptualframework

To understand thiactorsthat influence patientsO spé#rceptions of healthcare
safety and its relationship with perceived quality of care, this stadguided by
Rathert and colleagues frameworkpatient safetygocial perception and segderception,
which is built onthe FritzHeider(1958)Attribution Theory.Rathert et al. propodehat
patients observe lapses in their healthcare deliaspatient safetyisksrather than
random eventéRathert, May, & Williams, 2011)Thus, patient perceptions of safety

may ultimately afecttheir assessment oare and outcomeAttribution is the process



humans use to make inferences to explain beh@édmider, 1958) Attribution Theory
proposes that internal and external factors influence pédiekefs of events around

them. In the context of this dissertation, an event coulllinedical or a medication

error. Internal factors could include patientsO characteristicsssalbhieal ondition
(complexity aml seriousnesskeducation level, or sex. External factors that affect patientsO
perceptions of safety may involve the characteristics that affect patientsO experiences with
healthcarether tharthetechnical aspects chre deliveryRathert, 2011)Gerteis et al.
proposed that such characteristics pertain to seven dimensions includegpeigt for
patientsO values, preferences, and expressed 2eemisrdination and integration of

care;3) information, communicatio, and educatior$) transition and continuitys)

emotional supportelieving fear and anxiety; @volvement of family and friengdsnd

7) physical comfortThis investigatiorassessednly the first fourdomainsin light of the

data available for teistudyin addition to access to camhich is another aspect oére
guality assessed by patierftOM, 2001) The following definitionsvereadoptedn the

investigation:

Access to are: the patientOs reported ability to approach, enter, and make use of

needed health servicésHRQ, 2012)(IOM, 2001)

Communication of care: Communication with patients involves the provision of
technical as well as netechnical infomation such as patients' goals,
expectations, and preferences. Communication with patients should ensure that

they not only receive appropriate and complete information but also that the



information is correctly understog@erteis& Care, 1993) Additionally,
successful communication and information transfer assure all medical and

medication related practices are performed sdfely, Manias, & Gerdtz, 2011)

Continuity of care: it relates to the tasks necesserassure that patients' health
concerns are addressed once there is a chmtgeen healthcare settings such as

hospitalizatiordischarge to homeare(Gerteis & Care, 1993)

Coordination of care: it refers to theadequate communication among all
specialty providers of patientsare, medical support servicesd front line
practitioners When coordination of care is accomplishpatientscan identify

who is in charge of their caet any pint, receive consistent messages from their

care team, and know whom to contact if help is ed¢@erteis & Care, 1993)

ProvidersO respect for patientsO preferenciésnvolvesengaging patients in

the decision makingrocesof treatmerg and medical procedures,

acknowledging patientsO individuality, considering the impact that a treatment
might have on patientsO quality of life, eliciting patientsO needs and expectations
from care, and understanding the patients@iedbind limitations to partake in

their own caréGerteis & Care, 1993)

1.5 Studyaims and hypotheses

This study has the followinfpur aimsand null hypotheses



Specific Aiml

Thefirst aimis to evaluate the relationship betwgmmnceived quality of care and medical
errors.
Hol: There is no association betwgmrceivedaccess to carand selreported
medical errors after adjustment for other care quality factors.
Ho2: There is no assod¢ian betweerperceiveccommunication of careand sel
reportedmedical errorsfter adjustment for other care quality factors.
Ho3: There is no association betwegmrceivedcontinuity of care andself
reported medical errors after adjustment for ottage quality factors.
Ho4: There is no association betwgmrceivedcoordination of careandself
reported medical erroedter adjustment for other care quality factors.
Ho5: There is no association betwgesrceivedespect for patiensCpreferences

and seHlreportedmedical errorsfter adjustment for other care quality factors.

Specific Aim 2

Thesecondaimis to evaluate the relationship betwexanceived quality of care and
medication errors.
Hy6: There is no association betwgmsrceivedaccesdo careand seHreported
medication errors after adjustment for other care quality factors.
Ho7: There is no association betwgmrceivedcommunication of careand sel

reportedmedication errors after adjustment for other care quality factors.



Ho8: There is no association betwgmsrceivedcontinuity of care andself
reportedmedicatiorerrors after adjustment for other care quality factors.
Ho,9: There is no association betwgmrceivedcoordination of careandself
reportedmedicatiorerrors aféer adjustment for other care quality factors.
Ho,10: There is no association betwagarceivedespect for patiensO
preferencesand seHreportedmedicatiorerrorsafter adjustment for other care

quality factors.

Specific Aim 3

Thethird aimis to evaluate the relationship betwegxsnceived quality of care and
laboratory errors.
Ho11: There is no association betwgmsrceivedaccess to carand selreported
laboratory errorsifter adjustment for other care quality factors.
Ho12: There is n@ssociation betwegrerceiveccommunication of careand
self-reportedaboratory errorsfter adjustment for other care quality factors.
Ho13: There is no association betwgmsrceivedcontinuity of care andself-
reported laboratory errors aftedjustment for other care quality factors.
Ho14: There is no association betwgmsrceivedcoordination of careandself
reported laboratory errors after adjustment for other care quality factors.
Ho15: There is no association betwagarceivedespect for patientsO
preferencesand seHreportedaboratory errorafter adjustment for other care

quality factors.



Specific Aim 4

The fourth aim is to evaluate the effect of healthcare system type on the relationship

between perceived quality of care anddical, medication, and laboratory errbrs.

Outcome: Medical errors

Hol6a: Healthcare system type does not modify the relationship between
perceivedaccess to carand selreported medical errors.

Ho16b: Healthcare system type does not modify the relationship between
perceiveccommunication of careand selreported medical errors.

Ho16c¢: Healthcare system type does not modify the relationship between
perceivedcontinuity of care and selreported medical errors.

H,16d: Healthcare system type does not modify the relationship between
perceiveccoordination of careand selreported medical errors.

Ho16e: Healthcare system type does not modify the relationship between

perceivedespect for patients(preferencesand selfreported medical errors.

Outcome: Medication errors

Ho17a: Healthcare system type does not modify the relationship between

perceivedaccess to carand selreported medication errors.



Ho17b: Healthcare system tydees not modify the relationship between
perceiveccommunication of careand selreported medication errors.
Ho17c: Healthcare system type does not modify the relationship between
perceivedcontinuity of care and selfreported medication errors.

Ho17d: Healthcare system type does not modify the relationship between
perceiveccoordination of careand selreported medication errors.

Ho17e: Healthcare system type does not modify the relationship between

perceivedespect for patiens(referencesandself-reported medication errors.

Outcomelaboratoryerrors

Ho18a: Healthcare system type does not modify the relationship between
perceivedaccess to carand seHreportedaboratoryerrors.

H,18b: Healthcare system type does not modify the relatipristween
perceiveccommunication of careand selreportedaboratoryerrors.

H,18c: Healthcare system type does not modify the relationship between
perceived continuity of careand seHreportedaboratoryerrors.

H,18d: Healthcare system type does not modify the relationship between
perceivedcoordination of careand selfreportedaboratoryerrors.

Ho,18e: Healthcare system type does not modify the relationship between

perceivedespect for patiens(preferencesand s#-reportedaboratoryerrors.



1.6 Abbreviations

AHRQ: Agency for Healthcare Research and Quality
AU: Australia

CA: Canada

CATI: Computer assisted telephone interviewing
Cl: Confidencenterval

CWEF: Commonwalth Fund

ED: Emergency epartment

FR:France

GER: Germany

IOM: Institute of Medicine

IRT: Item Response Theory

MNSQ: Mean standardized square statistic
NTH: Netherlands

NW: Norway

NZ: New Zealand

OR: Oddgatio

SW: Switzerland

SWE: Sweden

US: United States

UK: United Kingdom

WHO: World HealthOrganization



1.7 Definitions

(a complete glossary is presented in section 2.3)
Medical error : Failure to complete a planned action as it was intended or when
an incorrect plan is used in an attempt to achieve a give(Véhh®©, 2011)
Medication error: Any failure occurring in the medicatieuse proces@VHO,

2011)



CHAPTER 2: REVIEW OF THE LITERATURE

This chapter provides a reviewldérature concerning patient safety relevant to
this study. The first section presents conceptual frameworks that are currently used to
understand error, safety and how quality of ¢arelated to patient safety. The second
section discusses the rolepatients in patient safegndhow patients perceive safety. In
the third sectionliterature on patie@seports of safetgndfactors relatedo patient and
consumer perceptions of safetye described and critiqued. Finallyhealthcare system

desciption for thecountries included in this study provided.

2.1 Conceptualframeworks usedin patient safety research

The following section presents a summary of several conceptual frameworks that
wereinvestigatedo guide this studyFirst, the studyocuses orerrorsin healthcare
delivery, thus theoretical models relatechuman error were investigated. Secaihe
provision of healthcarevithout harmdue to errorssthe mainobjective of patient safety;
thus, patient safety modelere exploredFinally, sincethe purpose of this study is to
evaluatepatients/consumeself-reportedperceptions otheir care it is important to
establish a framework that can provide a galeable form of understandirige factors

that influencepatients@erceptims of safety

Human ErrorModel

One of the most widely known error models is ReasonOs model of human error



(Liu et al., 2011)This model was develeg to understand and prevent accidents in
organizations with a high risk of safety incidents or accidents such as aviation and
nuclear power plantd. Reason, 2000; J. T. Reason, 19%ijhin the health care system
there are numerous complex processesréisait inerrors and therefor®@easonOs model

has been applied to evalusite chain of incidents thatay leado errors in healthcar@.
Reason, 2000)Reasondefined human errors & generic ternio encompass all those
occasions in which a planned sequence of mental or physical activities fails to achieve its
intended outcome, and when these failures cannot be attributed to the intervention of
some chance agcyO(J. Reason, 2000n general terms, a human error is the faitore
completea planné actionas intended atheuse of a incorrect plan to achieve an

objective Reasortlassified errors as slips, lapses, mistakes, and violations. Slips relate to
an action that does not proceed as planned; that nthangention wasappropriate but
theexecution was ingoect.Lapses areorsideredmemoryfailures Mistakescorrespond

to failures in the plan of action events execution of the plan was corredtiolations

are intentional actions that deviate from known rules or n@dnfeason, 2000)

There are twgerspectivesrom whichto analyze errors: the person approach
and the sgtens approachin the person approagcérrors occur whesubjectgperform
unsafe actions caused by individual attributes such as fatigue, carelessness, negligence,
inattentivenesdack of motivdion, or forgetfulness. The person approach fesaoa
capturingthe nature anthe frequency of errors made by individudlbus strategieso
correctfailuresconcentatein changingspecific individual attributesuch as education

or the application of disciplinary measurksthis approachprganizdionOsafety is



achievedoy acting againgtumanunreliability. There are several modelsat explain
human errorsising the person approastich as RasmussenOs skill, rule and knowledge
based model, the Cognitive Reliability and Error Analysethod ((REAM) (Hollnagel,
1998) the Generic Error Modeling System (GEM3) Reason]1987) and the stageof-

action mode(Norman & Draper, 1986)

The persorapproachas beerriticized becausthe majority of errors occur due
to system failuresghus correcting the individualis lesslikely to prevent arerror
recurrencéDeming, 1986)This approach ignores system wide causes of errors and
might fostera persm-blame environmentdr culture.In healthcae there is a tendency to
adopt theperso®sapproach for error managemelie to the existence of hierarchical,
compliancebased functional management healthcare systeiish have lead to the

persistene offailures(Hitchen, 2007; Khatri, Brown, & Hicks)

In the systems approacinalysis isinderakento understand whyailuresoccur
and to examine whether any gristing conditions could have caused the acciddre
system approacaicknowledges thdailuresoccurdueto the interactiorof latent
conditions and human errotdowever, the latter are not the solely focus of analysis
becausgas research showisis easier to changeorking conditionsthanhuman action
ReasonOs Swiss chegsae Figure.1) modelof error usethe system approach to depict
the steps and mechams that cause incidents Reason, 20004 slip inonelayer of
the institutionis nottypically sufficientto triggeranincidentbecause ianizations or

systemdave safeguards or defenses to prevent errors. These defetasbarrierso



intercept errors before patients suffer harm. In healthcare, these barriers can be classified
as hysical restrictions such as incompatible connectors or procedural restrictions such as
information technology with decision support at the point of (@hack, 2008) In the

Swiss cheese modeine system failure does rleadto anerror but rather errors occur

when one or more hol@s those layeralign (i.e., there areseveral slipsand

consequentlgystem safeguardse evaded

Figure 2.1 The Swiss Cheese Model ©2000, reproduced with permission from the British
Medical Journal Publishing Groyp. Reason, 2000)

Hazards

Losses

Reason classified the holes in the Swiss cheese modehasslaient or active
failures.Active failures occur ahe frontline operator level @harpenddof the model
They resulfrom slips, lapsegnistakes, or procedural violations. These can be errors of
intention or execution. In a clinical setting, persons in direct contact with patients may
make these pyes of errors. Active failures have a short duration and occur due to

distractionswhile performingdaily routines Latent failures are conditions of the



organizatiositself such as poor equipment quality or understifihits. Latent failures
create weaknessthat last longer.

ReasonOs model of errors is widely used and acdepgietient safety research
(Perneger, 2005However, it fails to identify how system fact@nse interconnectedror
example ReasonsO modalknowledges poor communicatias a system failure in
organizatios but it does noéxplainhow it occuss or what environmental factors impact
communication practice3.o fill this gap, Vincent et al. proposed a framework to
describe all factors that affect clinical pract{€e Vincent, TaylorAdams, & Stanhope,
1998) This framework is to be used when assessingmrestigating risk, developing
interventions and researching the causal attributes, prevention and consequences of

incidents.

System Analysis Models

VincentOmodelfor analyzing risk and safety in clinical mediciwas developed
by adapting ReasonOs maxfeorganizational accidents to medical settings, and
augmented with the Hurst and Ratcliffe semohnical pyramid of safety management
systems (1994\hichwas developed to assess the quality of safety management in oil
production plantgHurst & Ratcliffe, 1994)The pyramidrepresents the progression of
five levels of factors (system climate, organization and manageo@mmunication and
feedback, operator reliability, and engineering reliability) that have a causal link with
incidents

The factors that affect clinical practice\fimcentOmodelaredescribedn Table

2.1 Factors are grouped in seven categoriesekample, verbal communication, a team



factor that affecclinical practice, involves communicatiamwhich control of, or
responsibility for the patient passes from one health professional to anetiwereb

senior and junior staff, between professidretween specialties and departmel$&!&'()!
model it is required to examine the chain of events that led to adverse outcomes and the
actions of those involved in the evehhen,it is necessary ttmok backat the conditions

in which staffwasworking and the organizational context in which ¢éventoccurred.

In the Vincent framework, patients and staff are seen as individuals with specific
and particular characteristics that affect the likelihood of adverse dugnigio are also
members ofeams, organizatieand communities that interact and influence each other.
With a broad range of factofseeTable2.1), this framework provides generalolid
foundation to study how diverse events affdictical practicesafety.Although this
model considers a more extensive pool of factors that mayrdeproducingit does not
provide specific guidelines on how management and communication pradtexs
safety. Additionally, this model does not consider the effect of gltgionships among
different clinical settings or external factors. This is relevant because the healthcare

sector is moving toward a more integrated model.



Table 2.1 Factors that influencgafety inclinical practice(C. Vincent et al., 1998)

Institutional context Economic and regulatory context
Clinical negligence scheme for trusts
National Health Service Executive

Organizational and Financial resources and constrains
management factors Organizational structure

Workload and shift patterns

Safety culture and priorities

Work environment Staff levels and skill mix

Workload and shift patterns

Design, availability, and maintenance of equipment
Administrative of managerial support

Team structure Verbalcommunication
Written communication
Supervision and seeking help

Staff factors Knowledge and skills
Motivation
Physical and mental health

Task design and clarity of structure
Task factors Availability and use of protocols
Availability and accuracyf test results

Patient characteristics Condition (complexity ad seriousness)
Language and communication
Personality and social factors

The Systems Engineering Initiative for Patient Safety (SEpR&)oss other
conceptual model of patient saf¢seeFigure2.2)(Carayon etl., 2006) The SEIPS
modelis organized arounBonabedian(&tructureBProcessOutcome model for
assessing quality of healthcarl Donabedian®sode| structure refers téactors and
resourcesequired to provide caysuch as hospital buildings, staff and equipmient.
SEIPSmodel the structureof an institution isriewed asa work system.Thework system
portion of the SEIPS moddescribsthe interaction betwedive elementsperson,

technology and tools, orgaamizon, task and environmemt.personperforms a variety of



tasks usingools and technologies. The performance of these tasks occurs within a
physical environment and under specific organizational conditiorikis model, all the
five elemets influenceeach otherThis modelhas beemsed tostudypatient safety
outcomef health information technologiese(Koppel, Wetterneck, Telles, & Karsh,
2008) andhealthcargersonnel workloa{Carayon & GYrses, 2005)

Figure 2.2 Systems Engineering Initiative for Patient Safety (SEIPS) Model@pdeged with
permission from BMJ Publishing Group Ltd and the Health Found&fiarayon et al., 2006)
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Although theSEIPS modeprovides aroverview ofhow toapproactthe different
work system aspects, their interactions, and possible outc@dimesnodel is descriptive,
and does not provide specific guidance to examine each oneofsnentswhich

makes it very gener@Carayon et al., 2006)

Building on organizational ergonomitiseory, $hutz et alproposed aifferent

adaptation of the DonabedianOs StreeRrmocessOutcome modelOrganizational



ergonomics studthe organization of work systems, including their organizational
structures, policies and procesggshutz, Counte, & Meurer, 200Th ergonomics,

work systems structures are interrelated with four sociotechnical elements: 1) the external
environmennt?2) the technical subsyste®) the internal environmerand 4) the

personnel subsysteMVithin the context of the healthre system, the external
environmentefers to organizations that affect patient saiietijrectly through polices at
thecountrylevel. Examples of activities that affect the external envirentinclude
mandatory error reporting systems, payment structarasket competitiomnd other
governmentegulatory actions such as accreditafionUnruh & Wan, 2004)The

tecical subsystem corresponds to the hospital lacélitiesaimed at improving

patient safetyand focus on how care is delivergath as the adoption of eviderzased
practices and information technologid$ie internal environment makes reference to
actvities thataffectorganizational and management structure sut¢heasxistence of

safety culture and safety climgtae former refers tthe enduring valueand priority
placedto manage safeiy the workplacewhile the latterepresentshe temporal

measure of safetyulturg. Finally, the personnel subsystem refers to activities performed
at the medicaleam or the provider level including training and effective staffing.
limitation of this model is that it does not consitiegrole of patients and the effeof
patientsO interaction with the healthsystem. Additionally, the application of this

model is limited to countries with advanced healthcare systems.

The conceptual frameworks presented above facilitate understanding the

interaction between individual and system eleménmtsptimize safety(see Table 2.2)



However, when conducting research from the patientOs point of view it is important to
identify the factors that affect patientsO sgfetgeption§Wakefield & Jorm, 2009)The
following sectiondelineateshe conceptual framework and its anteced#éatthe current
investigation its antecedents, which is useresearch to understand how patients and,

more generally, consumers of healthcare perceive safety.

Table 2.2Summary of conceptual models

Conceptual framework Objective Main concept Limitation

Human Error Model Establish cause
effect relationship

Systematic approach to

investigate the influences of
the person, team, task an the
work place and errors

It fails toidentify how
system factors are
interconnected

Establish cause
effect relationship

System Analysidlodel Systematic analysis of the
influences of the work
environment factors, team
factors, individual factors ang

organizational factors.

It does not ackneledge
the role of
communication in
preventing errors

The Systems Measure quality | An institution is viewed as a | Descriptive model, it

Engineering Initiative
for Patient Safety
(SEIPS)

work system It describes the
interaction between five
elements: person, technology
andtools, organization, task
and environmentt includes
patients in the safety model.

does not provide
specific guidance to
examine each one of it
components

Organizational
ergonomics

Measure quality

Work systems structures are
interrelated with four
sociotechnical elements: 1)
the external environment; 2)
the technical subsystem; 3)
the internal environment; ang

4) the personnel subsystem.

Descriptive model

PatientCentered Models

Murphy-Berman and Sullivan (1995) usatherapeutic jurisprudential

framework to examine how different conflict resolution techniques affect perceptions of

medical errorgMurphy-Berman & Sullivan, 1995)Therapeutic jurisprudence is the



"study of the role of the law as a thpeutic agent(Wexler, 2000)In this framework,
legal structures might affect the reacttormedical errors anoh the waypatients
psychologically and cognitivelgnalyze medical errorBerman and Sullivan proposed
that in a noAfault compensation system, a first party coverage where compensation loss
is provided regardless of fault, patients would see provideodved in errors as less
blameworthy. Additionally, patients with greater participation irrttreatmentOs
decisionmakingprocess before an error occunay appraise alleged medical errors in a
less blameworthy approach. Finallyispproposed thad patient in avorsemedical
conditionafter anerror would take less responsibilityr it. By asking 139 consumers
about an hypothetical scenarddurphy-Bermanand colleaguefund that harm degree
was the only factoaffectingsubject€emotional reactins to the described incident and
their compensation requests. When the harm was severe, subjects reacted more
negatively to the event and demanded greater compensation as opposed to different
compensation structures and greater involvement in the trefladie@sionmaking

process.

2.2 Conceptual framework for the present study

Several overarching patient safety models have been reviewed. Yenenot
particular modekxplainsall the factors that influence patientsO-galfceptions of
healthcare safetgnd its relationship with perceived quality of carke conceptual

frameworkput forthby Rathert et a{2011)guided this study.

Rathert et al. propodehat patients observe lapses in their healthcare deliasry,



patient safetyisksrather than random ever(Rathert, May, & Williams, 2011)Thus
patient perceptions of safetyay ultimately affectheir assessment oare and outcomes.
Rathert et alpositedthat healthcare serviepiality, perceptions of safetyand patient
satisfaction are interrelated (See Fig2r®. Patients might ascribewice quality
problems to safety problems. This attribution influences patientOs perceptions and
satisfaction of their healthcare. Patients may not feel qualified to judge the technical
components of care theeceived,they expectechnical competence e provider and
institution level(Hibbard, Peters, Slovic, & Tusler, 200%hereforethe assesment is
turned to the servi€@suality such as the level of communicattmetweerpatientand

provider.

Persons who have positive perceptions of safety express positive levels of
satisfaction. In an empirical analysis of this framework after adjugimpatientsO
characteristics, service quality accounted fop&fcentof the variance in safety
perceptiongRathert, May, & Williams, 2011)n line with the work of Entwistle and
Quick (2006) Rathert proposed that trust could péale in determining how patients
relate to safety. In the healthcare context, p&timay conceptualize trustworthiness in
terms of goodwill and competence. It is accepted that healthcare providers are prone to
human error. Therefore, trustworthiness does not depend of an error free performance
record and patients might continue to traprovidereven after experiencing an error. If
patients experience positive service quality, this inceghsé trust, which could

influence how thegvaluate safetyelated events.



Figure 2.3 RathertOs model of patient safety, service quality and patient satisfaction ©,
reproduced with permission from Wolters Kluwer HedRathert, May, et al., 2011)

Service Safety . Patient
Quality Perceptions Satisfaction

The theoretical underpinniagf RathertOs model come from FHigider(1958)
Attribution Theory of social perception and sp#rception and Shelley Taylonsdel

for cognitive adaptation to threatening events

ForHeider, atribution is the procedsy which humansnake inferences to explain
behavior(Heider, 1958) This theory proposes that internal and external fadtdluence
peoplesO beliefs efents around them, whichudd include a medical error or
medication error. As applied by Rathenternal factorsnayinclude patientsO
characteristicsuch as clinical endition (complexity ad seriousnesskeducation level, or
sex. External factors that affect patientsO perceptions of safety may involve the
characteristics that affect patientsO experiences with heatittwar¢harthetechnical

aspect®of care deliverysee Figure 2.4)



Figure 2.4 Theoretical underpinnings of RathertOs model
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Heider (1958) proposdtiis theory to understand human behavior by describing
the different ways humans make causal attributions of adtitmbution Theoryrelates
to the study of social perception and gmfceptionKelley, 1973) thus, it bcuseson
peopleOs cognitive perceptions rather than the underlying reality of Ecertieider,
people need to: 1) understand the world around thech2) control their environment.
People act according to their beliefs, which are createand internaéxternal,
controllableuncontrollable, and stablenstable factoréWeiner, 1985) The external
factorascertaingttribution to an outside force, while an internal factor allots casualty
within personOs characteristics. Controllable factors give people thetp@srute
control over eventand stable factors are consistent over time. Two types of biases
modify how people make causal attributions: sgfving and false consenduias. Sel
serving bias refers to the attribution of positive experiences tmalteauseand

undesirable events to external agdMéeiner, 1985)False consensus bias describes



peopl®dendency to beliee their own opinions are normal and that others shara the
(Ross, Greene, & House, 197Ajtribution Theory has been used in several aspects of
healthcare research including the study of physiciansO adoption of clinical practice
guidelineg(Borkowski & Allen, 2003) modification of health behavio(&shford,

Eccles, Bond, Hall, & Bond, 1999; Sinkule & Alemi, 2008)stomers and patientsO
satisfaction with healthcare servicdgamyx & Bristow, 2001; Thompson & Sunol, 1995)
clinical decision makingMurray & Thomson, 2009)lInesses attribution§. B. King,
1983), safety manageme(iDeJoy, 1994)and safety culturéDesai, Roberts, &

Ciavarelli, 2006; Harvey et al., 2002)

Building onAttributiontheory, Shelley Tayloproposed a theory for cognitive
adaptation to threatening eve(® E. Taylor, 1983) This theory explains the steps
individuals take to adapt to threatening events such as a medical error. According to
Taylor, adjustment to threats involves three components: 1) searching for meahang in t
experience; 2) an attempt to regain mastery of the event and our life; and 3) an effort to
restore selesteem through sedfvaluation. Search for meaninmvolves the causal
attributions elementgosedn the Attribution Theory. In addition to finkhg the causes of
an event, adaptatido a threaténng event comprisethe asseswent ofits impact in our
lives. For example, if patients believe that delayed access toaratead t@adverse
events whereverit becomedurdensome to schedule medical appoentsthey may
conclude their safety is at risk. This would give patients a sense of meaning and

predictability. The second step involves obtaining control over our life or body. If



patients perceive theventOs attributeduse no longer exsthen nastery of event and
life can be achieved®ehavioral changesr information seekingre activitieften

includedin this step. Finally, reestablishing $&steem after a threaing event require
the construction of personbknefit by contrasting ourses with others less fortunate,

and reinforcing positives aspects that make people appeaofivell

As presentegreviously Rathert suggested that healthcare semyicHity;
perceptions of safefyand patient satisfaction are interrelateldweverhermodel does
not provide specific definitions for each one of its componeni® conceptual
framework for the present study addresses such shortcoming by incorporating the seminal

contribution of others researchers in the field of care quality.

There aremultiple definitions of service quality. In healthcare, service quility
defined as the set of multiple attributes that influence patientsO experience of care other
thanthetechnical aspects of care delivéenagy, Berwi&, & Shore, 1999)This
concept has been used amply to assess patients and consumers experiences with
healthcare delivery\However, this is a very general definition, and it does not provide

specific guidelines on how to assess such attributes.

Getteis et al proposed thiie patientsO assdssalthcare quality(or patient
centered care qualityjom sevendimensiongGerteis & Care, 1993Yhese include
respect for patientsO valuegferences, and expressed needs; coordination and
integration of care; information, communication, and education; physical comfort;

emotional support, relieving fear and anxiety; and involvement of family and friands



transition and continuityGerteis & Care, 1993; IOM, 2001; Ware Jr & Snyder,

1975 Ware 1975Gerteis 1993, IOM CHASM 2001)

These dimensions overlap with ParasuramanQOs (1986) proposed quality
dimensions obusinesseservice(Parasuraman, Zeithaml, & Berry, 198®ierpreting
healthcare as a businesgvice(O'Connor, Shewchuk, & Bowers, 1992pnsumers
assess the quality of the service received by examining empathy, assurance,
responsiveness, reliability, and tangible aspettare(See Tabl.3) (Parasuraman et
al., 1985) For healthcare,dalitional dimensions have been proposed to ParasuramanOs
model including access to cdmechanisms to ensure continuiBruce, 1990)
healthcare outcoméblaidu, 2009) and caring defined as Othe personal involvement in
the service situation with emotions approaching loveHerpatient. (Bowers, Swan, &
Koehler, 1994)he quality assessmefiitom the patient opinion seglo elucidate
patientOsxperiences over patientOs satisfatt@rause thiatter is proneo ceiling
effectsandthe satisfactiomonstructdoes not contain the range of feelings and values
thatpatients udergo during healthca€leary & Edgmarievitan, 1997; S. A.

Williams, 1998)



Table 23 ParasuramanOs dimensions of service quality, adapte(Pmoasuraman et

al., 1985)

Assurance Knowledge and courtesy of employees and their ability |
convey trust and confidence.

Empathy Caing, individualized attention the firm provides to its
customers.

Responsiveness Willingness to help customers and provide prompt servig

Reliability Ability to perform the promised service dependably and
accurately.

Tangibles Physical facilities, equipment, and appearance of persor

Building upon Gerteis (1993) work, the Institute of Mediqjl@@M) proposed a
framework of nine domains of care quality from patientOs perspedtiespect for
patientOs valued) preferences and expressed ne&)ispordination and integration of
care;4) information, communication and educati®physical comfortg) emotional
support;7) involvement of family and friend®) transition and continuitygnd 9)access
to care(IOM, 2001) An empiricalstudy that evaluated the level of agreement between
these nine domainsith hospitalspatientsO dafaund strong correlation with some of the
dimension poposed by the IOMCMS, 2003) However based on empirical datse
Centers for Medicare and Medicaid Sergipeoposed incorporatingiurse and physician
communications in separate domains, matlding, as additional domains,
communication about medicines and pain cor{ttdlS, 2003) These domains are

included in theConsumer Assessment of Healthcare Providers and Sy&I&hERS)



hospital survey used by the Centers for Medicare and Medicaid Services in.the US

Gerteis definition of quality has been validated asedamply in research. Thus,
in this investigation the Oservice qualityO conesgdin RathertOsiodelpresented in
Figure 2.3wasoperationalized by exploring factors pertainindgaor out of the seen
GerteisOguality of caredomains: 1yespect for patientsO values, preferences, and
expressed need2) coordination and integration of caf®;information, communication,
and educatior4) transition and continuityAccess to careas also includeds
recommended previous(yOM, 2001) The selection of these dimensiaagimited to
the items available in th@ommonwealth-uns InternationaPolicy Survey. Nevertheless,
future research should include all seven domains to provide a more naadcgetailed

understanding of patientsO care quality perceptions.

2.3 Terminology

Throughout the literature reviewhe studiesise a varietyf terms related to
patient safetyfrom the use of generic terms, such as mistakes to more defined ones such
adverse events or adverse drug evekdslitionally, the terms OerrorO and Oadverse eventO
are often used interchangeablyne inconsistencin theuse of patient safety terminology
becomes a hurdle to summarize the body of evidéhdaoyd-Stolarz, Hartnell, &
MacKinnon,2006) All of the differentterms may appear in thellowing sections to
reflectthe origins of theesearcldescribedTo minimize the burdeof readingdue to the
heterogeneity of term3able2.4 shows a summary @atient safetylefinitions adopted

by thelnstitute of Medicine and the World Health Organization withonymsused in



the literaturglOM, 2000, 2004; WHO, 2011Yhe terminology used in the current study

was presented in Chapter 1.



Table 2.4 Patient safety relevant terms

Term

Definition

Synonyms used in the
literature review

Adverse Drug
Reactior*

Adverse drug
event

Adverse
Event**

Adverse
Reactiort*

Error *

Event**
Harm**

Medical
Error **

Medication
Error **
Near Miss*

Patient
Safety*

Preventable
Adverse
Event*

Noxious,unintended, and undesired reaction th
occurs because of a drug in doses normally us
for prophylaxis, diagnosis, or therapy of diseas
or for the modification of physiologic function, ¢
that is caused by drug interactions, allergic dru
reactions, andhedication errors.

A patient injury resulting from a medication,
either because of a pharmacological reaction tc
normal dose, or because of a preventable adve
reaction to a drug resulting from an error.

An event that results in unintended harm to the
patient by an act of commission or omission
rather than by the underlying disease or condit
of the patient.

Unexpected harm resulting from a justified acti
where the correct process was followed for the
context in which the event occurred

The failure of a planned action to be completec
intended (i.e., error of executiomy, the use of a
wrong plan to achieve an aim (i.e., error of
planning) It also includes failure of an unplanne
action that should have been completed
(omission).

Something that happens to or involves pasient
Impairment of structure or function of the body
and/or any deleterious effecising there from
Failure to complete a planned action as it was
intended or when an incorrect plan is used in a
attempt to achieve a given aim

Any failure occurring in themedicationuse
process

An incident that did not readhe patient.

An eventor situationthatcould haveresultedn
anadverseevent but did not, either by chance o
through timely intervention

The reduction of riskf unnecessary harm
associated with healitare

The preventionof harmcausedy errorsof
commissiorand omission.

An adverse event injury that could have been
avoided as a result of an error or system desig
flaw.

Adversedrug event

Undesirable evenharmful
incident, healthcare
associated harnunsafe
events, omplications,
problems, negative effects,
unexpected or unpleasant
situations safety related
events, iatrogenic injury,
safety incident

Mistake

Incident
Injury

Medical mistake

Closecall
Quality related event

PotentialAdverse Event,
Preventable Incident

*(WHO, 2011) ** (IOM, 2000, 2004)



2.4 Therole of patients in patient safety

The Institute of Medicine identified patieognteredness as an essential
componentor delivering quality care and one of the six improvement aims for the 21st
Century Health Care System in @sossing the Quality Chasm: A New Health System for
the 2£' Centuryreport(IOM, 2001) Patientcentered care refers ¢are provision that
acknowledges and respects patientsO needs, preferences ar@sllu2801) Within
this patientcenteed framework, patients are tanger considered passive actorsheir
own care. They are progressively demandaiggeinformation and gettinghore
involved in their healthcare decisiomaking process. Howevgdittle attention has been
paid to the ptentOs voice in the realmpaitient safety, and their experience and
expertise remaineglectedCA Vincent & Coulter, 2002)Patients can provide feedback
about their caren different ways. For example, patients may assiebtaining an
accurate diagnosiensure that treatment is appropriately adnenéesi, monitored and
adhered topbtain treatment informatig@and participate inréatment decisions
(Koutantji, Davis, Vincent, & Coulter, 2005; CA Vincent & Coulter, 2002)
Additionally, patients may coordinate treatment tasks, maintain continuity of care,
monitor their health status, and prevand detecimedical errorgSchwappach, 2010; K.

T. Unruh & Pratt, 2007)

Severahational and internationghtient safety organizations engage patients in
their initiatives. In the US, the National Patient Safety Foundation, -fongorofit
organiation established in 1997, provides patients with tools and resources to help them:

1) navigate their healthcare experience, 2) educate about how they can make healthcare



safe and, 3) provide guidance about what to do in case they experience an error. Th
foundationOs research plan also includes activities to find effective nifethioaidding
relationships andnproving communication between patients anolviders and to study

the consequences of integrating patients into the healthcare g¢xieper et al., 2000)

The Institute for Patient and Famitgntered Care advocates forming partnerships
hospitals and patients. It issued gliiakes for healthareprovidersto collaborate with

patients and family to improve safety and qual@pnway et al.) The Agency for
HealthcareResearcland Quality (AHRQ) has two initiatives to engage patients: 020 Tips
to Prevent Medical ErrorsO aqiFive Steps to Safer Health CareO as well as one program
designed to improve communication between patients and providers: OQuestions are the
Answer©(Entwistle, Mello, & Brennan, 2005finally, the Centers for Medicare and
Medicaid Servicesecently established the OPartnerships for Patients,O a public and
private partnershipghat wants to makeace safer by decreasing the ratepraeiventable

hospitatacquired conditionand hospital readmissioi@&MVS, 2012)

Other examples of initiativesdvisingpatients to get involved in healthcare safety
include the JoinCommissionOs OSpeak UpO profEammssion) Consumer
Medications Safety from the Institute for Safe MedicafoacticegISMP), Safe Patient
Resource Center from the Patient Safety Partne(Bl8p) and Patient Safety for
Patients by the Veteran Affairs Natior@¢nter for Patient Safe(iNCPS) In 2004, the
World Health Organization (WHO) established the OPatients for Patient Safetyi@einitiat
to Gupport efforts to develop a collective voice for consumers, citizens, patients or lay

caregivers who are interested in sharing their experience and lessons learned in order to



improve safet®(WHO). In the LhitedKingdom the National PatierSafety Agency
(NPSA) hagreated educational material on safietypatients such as OTen Tips for
Patient SafetyO and OPlease ASRSA). Other international examples include OPatient
for Patient Safety CanadaO by @anadian Patient Safety Instit@PSI) and OHelp

Prevent Errors!O by the Swiss Patient Safety Found#&iank)

Patients may be the most reliable reporters of some aspects of the healthcare
process and their perspectives should be considered when pursuing changes that improve
patient safetyMillman et al., 2011) Published evidencguggest that patientsel
comfortable asking general questions regarding their health and medications but still
prefer no to take actions such as asking providers &lamat washingr marking the
surgical sitWaterman et al., 2006Y et, he extent to which patients can be engaged i
patient safety requisdurther researcfBritten, 2009)The following sectioasummarize

the evidence available regarding the stafigafety care from the patientOs perspective.

2.5How do patients understandpatient safety?

A body of research hdscusedon examining how patients perceive and
understand safetysome researchers have identified trettgmts recognizéhe causes of
errors agheerroritself. For examplepatients may perceived lack of doctor's experience
and technical incompetence as eriastead of causes of errdhmed et al., 2008; Van
Vorst et al., 2007)dditionally, patientsO ability to communicate safety concerns and
assess the seriousnessagftuation can be influenced by the healthcare environment and

the patierdprovider relationshigEntwistle et al., 2010; Lawton, Gardner, & Plachcinski,



2011; van den Bnk-Muinen et al., 2000)Two approachedescribedn the literature that
examinehow patients perceive and understand safétg first approach provides
patients with structured quest®or scenariogbout incidentsvith restricted scope and
language The seconadpproach askgatients operended questions regarding safety
issueswith lesspredefined languag&omeevidencesugges that patients do o
perceived sadty in the same manner thatysicians or healthcare providers(efartnell,
MacKinnon, Jones, Genge, & Nestel, 2006)wever, this varies depending on the
approach used to prompt respongatditionally, it is suggestéthe useof a combination
of openended and closended questions is the most effective manner to obtain a
complete panorama of patient safety from the patientsO perspactieg et al., 2010)
Dowell et al 2005 conducted three focus groups of seven patients from three
urban clinics to ask participants about their experiences difygumaprimary care. In this
study, participants defined appropriate care in terms of systems aspects (tvaéing
coordination of care, understaffing), interpersonal skills (knowing the patient, treating the
patient respectfully), knowledge/technichills (knowledge of patient histories, skill
with blood pressure procedures), and errors (medication, inattention, and technical)
(Dowell et al., 2005)Although the focus of this study was quality, d3L87 patient
comments were related to inattention, medication and technical errors. These comments
emerged in the discussion without promptiram which the authors suggesithat
patients areapable obbservingmportantandcomplex systems issues. Additionally,
patients who reported trust in their providers were more likely to see errors as

unavoidable and excusable.



In anotherqualitativestudy,researchermterviewedadultcancer patients
receivirg chemotherapyo examine patientsO alyilib identify medical erroréNeingart
et al., 2007)rhe investigators usdtireepre-definedand one opeended questioto
explore patient@speriences with specific safe care practid¢@sthether healthcare
personnel used two forms of identification before providing chemotherapy treatments or
performing tests?) if patients knew whom to call in an emergenByif patients knew
how to take their medicatiormmd knewtheir medication sideffects and4) whether
patients experienced anything that they would perceived as uReatée last question,
the researches coded the responses into three categories: injures as a result of medical
care errors that could result in harm but did ;rentd medical errors with low potential of
risk. The responses for the pdefined questionsevealectlinicOs consistent use ofedgf
carepractices. Howevertotal of 83 patients from 19@ported unsafe incidenfisr the
openended questiariTheinvestigators classified the majority of participantsO unsafe
reports (52%, n=101) as service quality problemasie of which resulted in adverse
events; and onlywo of the unsafe reported events (1%) were actual adverse events. The
service quality issigereported includedraits and delays (33%)por communication and
information for patients (21%), poor coordination of care among staff (13%),
environmental concerns (12%), poor interpersonal skills and unprofessional behavior
(5%), and lack of respect fgatient needs and preferences (5% a more recent styd
Mazor et alinterviewed 78 cancer patients from an initial sample oft@G&sess
patientsO perceptions of preventaiaemful event§K. M. Mazor et al., 2012)

Participants were asked a series of opesmeded questions about the event, its impact,



and the communication process with the clinician after the incident occurred.
Respondents reported 93 evemibich the investigators classifieab delayed treatment

or diagnosis (28%);ommunication problem, including golems with information
exchange (47%), and a combination of both (2480)example of communication
problemincluded the perceiveghoorinformation given to prepare for chemotapy,

which lead teserious adverseeactionghat could have been lessen&tde majority of
respondents indicated having experiencggthological or emotional haras
consequences of the adverse events, followed by a negative impact to the family and

deterioration of the patiemrovider relationship.

Using similar method®Rathertet al.used a structured interview a convegien
sampleof 39 adultshospitalizedwvithin 6 months before the survend askedvhat
patient safety meant to them and what types of events occurred in the hospital that
reassuretheyviewsregardingsafety(Rathert, Brandt, et al., 201Tjhis study fand
three specific themes thpéitientsassociated with patient safety) lack ofaccessible,
prompt, and accurate exchange of health information between patient and providers
(interpreted as signof providerswithholding Obad newsO regardimgpatient care;
2) the lack of staffing that results in untimely resgemito patientOs requeatsd 3)
medication administrations lapses. These results may not be generalizable due to the
smallsamplesize and the relatively young agerespondentymean age=48 yegrshus

theymay not represent older patientOs experieandg)erceptions of safety.

In a smallstudy, 30 volunteeregbarticipants were asked to share tipaist



medical error experiencékooienga & Stewart, 2011)Jsing qualitativéechniquegor

data analysis, the investigators fouhdtparticipants perceiveshedical erroras a

synonym ofprovidersO poor, or lack of communication. This investigation also found that
respondents valued the context in whichéh®r occurreanorethan the consequences.

For example, secondary adverse reactions to medications or vaccines were considered
errors when healthcare providetssmissedr acedwith disbelief in responst® patient

complaints.

Theliterature highlightd in this sectiondentified thatpatients interpret lapses in
service quality as risks to their safeien they are not provided wisttructurecor pre
defined question®Ratients tend to focus @are processes, structures, dgdamicsof
interpersonal relationshen assessing safdgntwistle et al., 2010; Solberg et al., 2008;
Weingart et al., 2007)t is important to note that some evidence suggests an association
betweerperceptions ofjuality problemsandthe occurrencef adverse eventater
confirmed by medical chart review, which suggests thatqaeuld provide an
valuable infomation about safet{B. B. Taylor et al., 2008)When patients are given
context about safety, their responses regarding what constitutes an error differ. For
exanple, an erromight bedefined by a patient asdeviation from standards if such
standardsire presented toim/herpreviously; otherwise patients may rely on the
healthcareutcometo detemine whether an error occurréspin, Levinson, Regehr,
Baker, & Lingard, 2006)Additionally, research suggests that patients tend to blame
persos rather than organizatisifor errois, contrasting with the view of systeiactors

of errorsadopted in healthcar@spin et al., 2006; Hobgood, Peck, Gilbert, Chappell, &



Zou, 2002)

2.6 Comparison of patientsO reports relating patient safety with other data sources

Some research has shown that patients provide accurate information regarding
healthcare encounters and general medicalesaets such as clinical services
utilization, medication use and diagnodsown & Adams, 1992; Tisnado et al., 2006;
Weissman et al., 2008)owever, there is limited research published that comspare
patientsO reports of safety incidents with other data sources such as healthcare providersO

reports or medical recds.

A limited number of investigations found that patients might identify adverse
events not recognized by providers or recorded in medical records during hospitalization.
In 2005, Weingart et al. conducted a cohort prospective analysis of advertse even
reported by 228 patients from a US hospi#kingart eal., 2006) The investigators
interviewed patients by phone ten days after their discharge to examine patientsO
perspectives o@problems, mistakes, and injuriesO that occurred during hospitalization.
Two physiciansO investigators confirmedréportel events. Additionally, independent
researchers compared the reported adverse events and confirmed with the patientsO
medical records and the hospital incident reports. The investigators found that only 42
percent of adversevents and near missasre doamented in medical records and none
of the incidents were found in thespital incident reporting systerfhe authors
concluded thapatients are able to identify errors and injuries during their care that may

not be identified bynore commomeporting mehanismsSubsequently, Weissman et al.



conducted a similar study with a stronger research design where the adverse event reports
of 998 randomly selected patients were compared with their medical rédéetsman

et al., 2008) This study found thahat 23percentof the sample had at least one adverse
eventdetected by patient reportsut only 11percent had at least one adverse event

identified byrecordreview. Additionally,the agreement between the medical record and

the patient reportvashigher for serious events£0.3!95% CI, 0.20 to 0.45than for

clinically significant and minor events£0.3!95% CI, 0.03 to 0.27 The authors suggest

that patients should be interviewed pdsicharged to monitor patient safety. These study
findings are consistent with those of a small pilot study comparing emergency department
(ED) discharged patientsO emgports to events documented in medical records. None of
the adverse events (n=10) or near misses (n=8) identified by patientsotenim the

ED medical records or hospital reporting sys{émedman, Provan, Moore, &

Hanneman, 2008)

Investigations comparing patient error reptothealthcare or staff personnel
reportsfound that healthcare providers are more likely to repoxtgss or systemrelated
errors as opposed to knowledge or skill related erfar&xamine agreement amongst
reportersPhilips et al. invited physicians, staff personnel, and patientstéoprimary
care facilities to report errors observed during aseountive period aienweeks. During
the study period, 401 physicians and staff personnel reported 717 events, of which the
investigators identified a total of 935 errors. Patients reported 126 events, 18 of which
corresponded to errors patients experidrameobserved. The types of errors submitted by

patients included mistaken patient identification, prolonged waiting times to receive care,



and unnecessary laboratory tests and drug prescriplibasnvestigators classified

errors reported by clinicians and staff personnel as process errors (n=898, 96%) and
knowledge and skill errors (n= 37, 4%). The level of overlapping between providers and
staff personneleportswas low; onlytwo events wereeported by both of them.

Moreover, there were not overlapping reports between patients and providers or staff
personnel. Most of the staff personnel report submissions were related with
communication exchange and patient appointments while physiciamtecepeedication

and laboratory error@hillips, Dovey, Graham, Elder, & Hickner, 2008hese results

are consistenwith subsequent research conducted across ED se(tiBdberg,

GSransson, ...stergren, Florin, & Ehrenberg, 20Iri a more recengrospective cohort
analysis Kaboli and associatesmparedhysicians, nurses, apatient€reports of

medical errorsvith medical records. The authors found poor agreement among the four
reporting methods. Eighty percent of the events (n=106) were reported only by a single

method(Kaboli et al., 2010)

A more recent study documented that patientOs perceptions of safety and quality
can serve as proxy measures of work environment factors that affect hospitals safety
(Aiken et al., 2012) Aiken et al conductedch comparison of hospitalized patients and
their nurses about perceptions of quality and safety acossuhtries. This study found
that patients were less likely to recommend hospitals with higher rates of nurse burnout
and dissatisfaction. Additiongll patients and nursesO ratings about hospitals were
similar. Each additional patient per nurse increased the ogugiehtsreporting poor or

fair quality care.



Despite the fact that patients understandihggafety related events differs from
providers@r researchersO definitions of safétg literature indicates that patientsO
reports are a trustworthy source of quality and safety and patients can identify adverse
events. Thus, several investigattgsommendncluding patients whedeveloping and

implementing incident reporting systems to monitor patient safety.

Incident reporting systems are voluntary systems most commonly used by
frontline healthcare personnel and hospital quality management3t@ffDaniels et al.,
2012; J. P. Daniels et al., 2010; Millman et al., 2011; Phillips et al., 2006; Thomas &
Petersen, 2003 2002, Developing a comprehensive electronic adverse event reporting
system in an academic health center; Wasson, MacKeaHall, 2007; Weissman et
al., 2008) Little information is available to determine the extent to which patients would
actively use incident reporting systems; whether or not the implementation -daset
reporting systems will increase tivlingness to report adverse events; or the degree of

overlapping between patients and healthcare personnel reports.

Malpractice claims are one type of data that can be used to examine adverse
events reported by patien®eyinvolve court testimoniesorts, depositions and
medical record§Thomas & Petersen, 200&)nsolicitedpatients@alpractice
complaints about the healthcare systaaydescribe experiences that range from
hospital room service to injury clainfidSrenstam, 2007)Theyhave been used to study
the relationship between patientsO damis and adverse everf@chmidek & Weeks,

2005) For example, mlpracticeinjury claimsplayed a central role in assessing patient



harm in aesthesiology.However, several authors have highlighted the difficulties to
studymalpractice claimd.ee and Domino consider malpractice claimbe biased

towards the most harmful events; represent only as small proportion of adverse events;
and be suject tohindsight biaswhich is theendency to judge the evemisecedingan
accident as erroterthe outcome is knowijLee & Domino, 202). Additionally,
malpractice injury claimsay be influenced by different compensation structiies
example, faukcentered schemes may discourage the disclosure of errors because of the
potential for medical litigation, while nefault compensatio schemes foster a blame

free environment that may increase error disclogRuékHSrenstam et al., 2008)ue

to the potential for these Ilsi@s and the availability of other data sources such as
electronic medical records and administrative databases, the use of malpractice claims in

patient safety research has declined over {e/incent et al., 2006)

2.7 Patient safety through patientsGelf-reports

In the USand abroagdseveral studies have been conduate@cent years to
examine patient safety from the patientOs point of (Ageritsas et al., 2005)
(Burroughs et al., 2005; Burroughs et al., 2007; Fowler et al., 2008; Ward & Armitage,
2012) The studiesO objectives vagme seek to assess the level of concern about
safety e others are designed to estimate the frequency of medical errors or adverse events
as perceived by patien@ndto determine which factors affect these perceptions. The
majority of research concerning patientsO safety related event reports has hestadond

in hospital settings.



Agoritsas et alconducted one of the earliest cregxtional analyses of adverse
events reported by patier(sgoritsas et al., 2005 he investigators ailed a
guestionnairéo 2,156 patientdischargedrom a hospital in Switzerland in 2001. The
questionnaireised structured questions that examined the frequency of Oundesirable
eventsO during hospitalization. Events were classified as interpersotans;ahedical
complications, and health care process problems. A total of 1,433 persons responded to
thequestionnaireFindings showed that over half of respondents reported at least one
undesired even he majority of events corresponded to interpersprablems,
followed by medical complications and incidents related to the healthcare process. The
investigators also established a relationship between interpersonal problems (0ER=1.6
95% 1.31.8) and care prass problems (OR=1.5 CI 95% 419) with care
dissatisfactionThe authors concluded that patient adverse event reporting could be used

as an indicator of care quality, safety and satisfaction.

Burroughset al.conducted a crossectional interview of randomly selected
emergency department (Epatients the to examine the relationshgiweerperceived
safety in the ED and patient satisfaction with ¢@waroughs et al., 2005The sample
was drawn from 12 hospitals of different saethe US In this study, participants were
contacted oa week after the ED discharge. Thei®In questionnair@asked participants
whether they had experienced falls, medication errors, medical equipment prdtadms,
beenmistaken for another patiefitad awrong test or procedure, misdiagnosiswere
subject toa mistake either by a physician or nurse. A total of 767 persons responded the

guestionnaire foa response rate of ¢iercent Thirty-eight percent of participants



indicatedhavingexperienced at least one of the issues investigated. A high {aereat
respondents (88%atedtheir perceivedevel of safetyas excellent, very good or good.
The safety issue that respondents were maneeroed about was misdiagno&2%)
followed by mistakes made by physicians (1&¥Wimedication errors (16%J)welve
percentwere concerned with mistakes made by nuteespercenby the thought of
having the wrong test/procedussghtpercentoy being mistaken for another patient, and
six percentby the potential oéxperiencing falls. Biariate analyses fourtdat medical
safety concerns were significantly correlated with: pgéients between 20 and 30 years
old were more conceed with their safety, as well as patients who attended academic
hospitals and rural centers. The multivariate analysis showed paggeritospital and
insurance typand day of the week visiting the ED as significant predictors of medical
errors concerns. Finallpatients with a higher perception of safety were more likely to
return to the same hospital or recommérid a relativewhile higher levels of concern
were directly related to lower levels of patient satisfaction. Alghahe response rate

was high the investigators did not examine for potential-nesponse bias.

Burroughsandcolleagueslsoconducted a&imilar investigitionwith hospitalized
patientsg(Burroughs et al., 2007)Vith a greater sample size (n= 1,656) and response rate
(86%), the findings were consistent with the previstusly. However, in this study
payertype was nosignificantly associated with concerns of medical error while length

of stay and admission through the ED w&gnificant

In attempting to identify the rate of adverse events experienced by patients,



Fowler et al interviewed 2,582 (response rate of 50%)domly selectedischarged
patientsfrom 16 hospitals in Massachusdf®wler et al., 2008)The telephone

interview consisted gbredefined and opeendedquestions investigatinpe occurrence

of common prolkems associated with hospital staysh asurgery complications,
infections or uncontrolled hemorrhage. The respondents were prompted to provide a
narrative descrifpon of the eventTwo independenphysicians revdwed these reports

and classifiedhe eents. This study found that almost @&centof respondents
expresse@xperiencingan adverse event. The physicians who reviewed the reports
estimated that around one quarter met the investigators definition of adverse event, which
indicates that patients were capablédehtifying adverse events. Additionally, the
physician reviewerslassified two quarters of the reported events as significant because
they resulted in symptoms, prolonged hospitalizattorabnormal laboratory tests.

Another 18percentof reported events were rated as@gsior life threateningelatedto
surgery proedures. The investigators examined the hospitalization and hospital attributes
that were positively associated with the likelihood of adverse events being reported.
Younger patients (not defined byeauthors) and women were more likely to report
adverseevents as well as patients who had surgery or received new medications during
hospitalization. It is important to note that the sample of patsyead75 yeas and older
was unrepresented. For this reason the results may be underestimated irzessroach
patients are more likely to experience adverse events in hog@italswell, Fernando,
McKinstry, & Sheikh, 2007)Despite this limitation, at the moment of writing this

dissertationthe Fowler etal. (2008)studyreports the largesample size of recently



postdischarged patients available in the literature.

Ward and colleagues performedystematic review ddrticles on patientsO safety
perceptions within hospital healthcare settiyard & Armitage, 2012)Prospective or
crosssectional studies with adult patients involved in reporting safety incidents were
included for review. A total of 13 studies met thitgerra for analysis. The percentage of
patients reporting a safety event in the reviewed articles variednireto 49percent
The authors summarized patient repartBve studies thaprovidedraw data and useal
similar safety event taxonomy. In #eestudiesgightpercentof theincidents were
serious or life threatening, Fi&rcentignificant or moderate, 3%rcentminor or
insignificant, and 4 percentwere preventabld=rom their review, the authors concluded
thathospitalized or recently discharged patients might be able to report safety incidents

and concerns.

A limited number of studies have investigated primary care patientsO reports of
safety incidentgDowell et al., 208; Kistler, Walter, Mitchell, & Sloane, 2010; Kuzel et
al., 2004; Solberg et al., 2008; Weissman et al., 200®)el et al interviewed 38 rural
and urban patients who received care from primary care clinicranbose children
received their car'om pediatricians or family physicians understanavhich errors
seem to be the most importdram the patientsO perspectigaizel et al., 2004)The
participants reported 221 safety incidents, the majority of whexte nelated to patient
providerrelationship disruptions (37%) and problems accessing providéxs (29 a

subsequent study by Solberg ef mivestigators mailed guestionnairéo 3,109



randomly selected adults and parents of childvitn an office visit toa primary or

specialty care provider within a tweeek period. Of 1,998 respondents pktcent

reported 247 inciden{Solberg et al.2008) The investigators reviewed patientsO

medical records finding thawo perceniof the events could be attributed to providerOs
failures. The investigators suggested that patientsO safety events reports should be used to
enhance patientsO expergnof carén addition tomonitoring medical errors. In a more
recent US crossectional studyKistler et al., 201Q)investigators surveyed 1,607

patients attending five primary care offices about their medigaeriences regarding

safety. Almost 1percentn=265) of respondents thought their physician made a mistake
while providing care; almost a third reported having wrong diagnosis or wrong treatment
and; 57percentof those who indicated having experied@mistake changed their
providers. About one third of those wheported diagnosiar treatment errors indicated
having experienced lotOor Gevere harn@These results are consistent with those
reported in studies conducted outside ti&(Mira et al., 2009; Mira, Nebot, Lorenzo, &

PZrezJover, 2010; Vaismoradi, Salsali, Turunen, & Bondas, 2011; Zhang et al., 2012)

2.8 Relevant variables related to patientsO perceptions of safety incidents

In addition to evaluating therevalenceof seltreported safety related incidents
such as adverse events or medical errors, the literature documents several studies
exploring factors that influence patientOs perceptions of safety. This section provides a

summary of these studiesO researchniiysdi



Service Quality and Patient Safety

Service quality in healthcare is defined as the set of multiple attributes that
influence patientsO experience of care otherttiegachnical aspects of care delivery
(Kenagy et al., 1999)rhis concept has been used amply to assess patients and consumers
experiences with healthcare delivelymited empirical research has attempted to
understand the relationship between service quality and patient safety. A prospective
cohort study assesd whether patienteported poor service quality was associated with
medical errors or adverse eve(is B. Taylor et al., 2008)T'he sample was comprised of
223 patients hospitalized in an academic hospitat a three montperiod. The
investigators interviewed patients around one week after discharge to collect data on
service quality reportsAdditionally, a researcher blinded to the patients-sgiorted
data reviewed the participants® medical recAftky. adjusting for soci@lemographic
variables and length of stafe study found that patients who reported any healthcare
service quality problemveretwo times more likelyo experiene any adverse or near
miss event (OR= 2.5, 95%CIl 1.2 to 5.Moreover patientsO reporting care coordination
deficiencies among staff were four times more likelgxperiene adverse or near miss

evens (OR= 4.4, 95% Cl 1.4 to 14.0)

Another study by Rathert et al. examined the relationship of service quality with
patientOs perceptions of saf@athert, May, et al., 2011Jhe investigtors surveyed
996 randomly selected patients from three hospitals in the US. Service quality was

measured through seven items from the Picker InstiatierR Experience



Questionnairgand included safety items developed by the investigators. Rathért et
reported that service quality was positively related to patientsO perceptions of safety for
each hospitalOs sample (p<0.05) after adjusting for health status, length of safety and age.
However, given thahiswas a crossectional study, causal infexees were not possible.

Their findings lead the authors to suggest two possible explanations. Positive service
quality could be an indicator of healthcare environmentOs functioning, where their
structures and factors have a positive impact on care safgigsitive service quality

fosters patientsO trust in providers and the healthcare system, which may cue patients to

interpret their healthcare experiences as safe.
Patientprovider conmunication and error disclosure

It has beeocumentedhat commurgation relationshipbetween patients and
providersand error disclosure affepatientOs perceptionsafety(Lawton et al., 2011;
K. Mazor, Goff, Dodd, & Alper, 2009; K. M. Mazor et al., 2006; Moore, Adler, &
Robertson, 200; Schwappach & Koeck, 20043Jhang and colleagues reviewed medical
records and interviewed 236 elderly patseto determine the relationship between
patientsO perceptions of received care and the quality of providers@namtion and
technical skillgJ. T. Chang et g12006) The authors found that providersO
communication rating equal or above 0.9 (rating rages from 0 to 1) was 1.73 times more
likely to be associated with patientsO global positive rating of healthcare quality (95% Cl
1.1to 24), while technical gality of care was not associated. Similar to the Chang study,

Lopez et al. found that adverse event disclosure rates are positively associated with



patientsO better ratings of hospital quélibpez et al., 2009)

One studyexamined the influence of staff responsiveness, disclosure and health
consequences of medical errors on patientsO perceptions of@eropss et al., 2006)
The investigators surveyed 1,411 (response rate of 90.2%) discharged fratmeras
Swiss hospitalThequestionnairelescribed a hypothetical scenario of a medication
overdoseeightdifferent versions of the scenario were created and participants received
only one randomly selected scenario. Participants were asked to rate the care given in the
scenariausing a fowpoint Likert type scale, provide their opinions abathether the
patient in the scenario was treated in safe conditions, and whetherdukl recommend
the hospital to others. The authors found that insufficient staff responsiveness in face of
the error, nordisclosure of the error, ars@riousoutcomesas a result of the error have a
negative influence on respondentsO assessment of the inbideset findings are
relevant because there is notanslardized, commonly acceptaefinition of error
disclosureand research has found that what a clinician may consider as error disclosure
may not meepatients expectatior(®uclos et al., 2005; S. Fein et al., 2006; S. P. Fein et
al., 2007; T. H. Gallagher, Studdert, & Levinson, 2007; T.H. Gallagher, Waterman,
Ebers, Fraser, & Levinson, 2008ubgroup analyses found thie effectof errornon
disclosure was stronger amoygunger respondents than among older respondents. The
odds ratio for rating care as bad or very bad was 3.7 for respondents Bjéyd&s
(95% Cl1 2.2 t0 6.1), 2.1 for those aged$3d years (95% CI 1.3 to 3.5), and 1.3 for

those aged 65 years and ol@5% CI 0.9 to 2.1).



Age

Therelationship between age and patient perceptions of safety is consistent across
studies. In general, patients younger than 60syelal are more likely to repadntving
experienced adverse events or medical e(faams & Boscarino, 2004Agoritsas et
al. found patients aged 45 years and older reported more medical complications but less
interpersonal issues with healthcare providers than younger countéfggmtsas et al.,
2005) Multiple reasons have beprovided to explairthe association betweageand
safety perceptions. It has been suggestedithgeneralolder patients exhibit higher
level of trustof providers, thus they are less likely to question providebaviors and
activities(Ahmed et al., 2008; Burroughs et al., 2005; OOHagan, MacKinnon, Persaud, &
Etchegary, 2009 Zhu et al. suggest that older and sicker patients may struggle recalling
unsafe events due to their clinical conditi¢fbu et al., 2011)Older patients are more
satisfied with healthcare regardlegghe quality of caréNguyen Thi, Briancon,
Empereur, & Guillemin, 2002)Only in one of the investigations reviewed, patients
between 2680 years old were less likely to perceive safety issues with care received. The
authors of this investigation suggested that this finding could be explained by a
Operceived invulnerability to negatimetcomesBurroughs et al.)Other authors
suggest that younger patients may understand patient safety concepts better, thus they are
more capable of identifyingnd reporting medical erro(Ahmed et al., 2008; Zhang et

al., 012)



Gender

In general, investigators have identified women as being more likely to report
safety incidents. In erosssectionalktudy that examined the impact of care disruption in
safety perceptions, women were more likely to report feeling emdadn seein@
provider other than their usual doctor (OR=1.65 95% CI-2.8%)(Pandhi,
Schumacher, Flyn& Smith, 2008) Additionally, some research has found that women
are more knowledgeable about patient safety compared to men, and they are more

capableof descriling unsafe events in detddhang et al., 2012; Zhu et al., 2011)

Other sociedemographic variables

Adamset al. examined the relationship between race/ethnicity andepalfted
rates of medical errof®dams & Boscarino, 2004)n this study, African American
respondents of a crd&ectional statewide survey were less likelyniicate having ever
experienced medical errors than white respondentsQ@R 95% CI 0.23.88). These
results contrast with those of BurroughsOs et al. (2005 and 2007) investigations where
African American inpatients and ED patients reported being nureecned about

medical errors and feeling less safe compared to Asians and Whites (p<0.05).

Another sociedemographic variable studied is income level. In a study by Adams
et al., people reporting an income level of USIDO0,000 or higher were less likety
report having ever experienced medical er(@R8=0.40 95%CI 0.19.82)(Adams &

Boscarino, 2004; Ahmed et al., 2008hese results asemilarto those obtained by



Schwappachvho found that in Germany people with aname level below the national
average were more likely to report having experienced medical errors3(@8R 95% CI

1.54 t010.17) (Schwappach, 2012)
Health status

Overall, research indicatésatpatients with better health status arerelikely to
report positive safety experiersgith healthcareln hospitals settings, patients with a
longer length of stay reported experiencing higher rates of undesirable events in several
studieg(Agoritsas et al., 2005; Burroughs et al., 2005; Burroughs et al., 2007; Murff et
al., 2006; B. B. Taylor et al., 2008; Weingart et al., 2q@RAu et al., 2011) Other
variables that have been documented to influence theegalfted rates of unsafe events
include patientsO number of medicatidsingart et al., 2006presence of allergies
(Ahmed etal., 2008) number of chronic conditior{ffandhi et al., 200&8nd self

reported health stat8veingart et al., 2011)

2.9 ConsumersOperceptions of patient safety

In section 27, a summary of research documenting patientsO perceptions of safety
waspresentedA common characteristic amotigose studies thetime of reporting.
Participants were recently discharged from hospitatscally between one week to
twelve months, or were receiving care at the time of the study. Sed@isnr@marize
the literature prtaining studies that recruited participants from a larger social context,
that is the general public, through the useaodom digit dialingo obtain nationally

representative samples. For this regsanicipants were deemed consumers of



healthcare. histype of studydesign carrieseveral implications. Participardseasked

to recall unsafe incidents over a longer period of time, experienced directly or by any
member of their household or group of acquaintances. Research suggesesbats of
thegeneral public have problems recalling healthcare utilization experiences. However as
time passes, consumers tend to recall adverse incidghteealthcarenorevividly than

positive experience@harony & Strasser, 1993)

Studies examining consumersO peiors of safetyareusuallylinked tosurveys
evaluatingconsumerséxperiencewith healthcare system$hese surveys are
increasingly usedationally and internationallyp measure healthcare system

performance.

Kaiser Family Foundation/Agency for Héatare Research and Quality (AHRQ)
Consumer Information Survey

The KaiserFamily Foundation conducted a series of biannual telephone surveys
between 2000 and 2008 to meastwasumers@ews of healthcare safety and quality
the US(R.J. Blendon, Brodie, Benson, Altman, & Buhr, 2006) 2000, the survey
included a national sample of 2,014 randomly selected petSoywsars or oldeits
objective was to examine the role of quality information in consumerOs healthcare
decisionmaking(Foundation, 20001 series of questionsererelated tarespondentsO
concern of harm due to received medical care and whether they experienced any injure in
the previous 12 months. Forsgven percent of respondents indicated that they were very

concerned about serious errors or mistaleesirringwhen they reeive care at a hospital,



and 30percentwhen they file a prescription at a pharmacy. Six percent of respondents
reportedhaving experienced a medical error in the previous year. When asked to indicate
factors in determining quality of healthcapayticipants identified five aspects that
accounted for more than half of responses including: physiciansO qualificatiéis (22
ability to select youphysician(7%); the patierdprovider relationship @); insurance
coverage (%o); affordability (5%) andavailability of appointments (5%7.hese findings

are consistent with a subsequent cigsstional statewide survey in New York conducted

by Adams et aJin 2004.Adams et alfound thatfour percent(n=1001) of respondents
reportedexperientng medicalerrors(Adams & Boscarino, 2004)

In 2002, the Kaiser survey focused on examining physicians and theQmiblic
views a1 medical errorsTwo parallel survey were developed and appliedationally
representative samgef 1,207 adults 18 years and older, &m831 physicians. The
guestions examined personal experiences with medical gyesceptions about the
seriousness of medical errors compared with other problems such as health insurance
coverage and cost of hdatare(R. J. Blendon edl., 2002) This study found that
respondents did not perceinedical errors as one of the most important problems in
healthcare. Onljive percentof physicians andix percentof publicrespondents
considered medical errors an important problssuessuch as the costs of malpractice
insurance, lawsuits, and drug prescriptions cost® perceived to be more important
However, 35ercentof physicians and 4@ercentof the publicrespondents reporteédey
have been directlgonnectedvith acircumstancevhere a preventable medical error

occurred. Eighteen percent of physicians ang&4entof the public respondents who



69

experienced medical errarsported serious health consequences due to the errors. Long
term disability and death accounted 13 percentand 21percentof the serious health
consequences reported by physicians and the general public respectively. Physicians
identified nursing understaffing (53%) and health professionalsO overwork, stress, or
fatigue (50%) as the most impantacauses of preventable medical err@snsumers
also recognized health professionalOs fatigue as a very important cause (fa8prs
along with insufficient time spent by doctors with patients (72%) and failure of health
professionals to work together communicate as a team (67¢®) J. Blendon et al.,
2002)

The surveys conducted in 2004 and 2006 followed the same methodology and had
similar questions as the previous tiaiser studie¢R.J. Blenadn et al., 2006;
Foundation, 2004)n these surveys respondents were asked d@bewuperceptions of
how frequently medical errors occur in the healine system but did not ask whether or
not they experienced a medical enpersonally The 2006 sumy found thatespondents
weremore familiar with the tern@nedical errodcomparedo previous years surveys
over a half of respondents (53%) statedsheknewthe meaning an increase from 2002
(31%) and 2004 (43%). Similar to 2002, respondents identified increhgihme
patients spent with physicians as a very effective solution to prevent medical errors
(79%). In 2006 after being read a definition of a medical eatmyut one third of
respondents (35%) said that preventable medical errors Gammewhat ofte@when
people seek help from a healthcare professional, and 48% identified mistakes made by

healthcare providers rather than the institutions (36%) as thammustant cause of



preventable errors. The vast majority of respondents indicated that reporting serious
medical errors should be required (87%) as opposed to voluefarkts(9%), and
information about errors reported should be released to the putfig) @d be used as a
learning tool to prevent future errors (29%).

In 2008, the survey focuset assessing public perceptiohcare coordination
among healthcare professionals. Thirty percent of respondents cedsoerdination
of care amajor problen, 37percenta minor problem, and 26ercentnot problem at all.
Themajority of respondents (70%gportedcheckng the medication received at a
pharmacy with the prescription given by the physicaarbringinga list with all the
prescriptions and ovehe countemedicationgaken at the momemd his/her physician
appointmen{59%). Every two in five respondents said that they provided drug allergy

information when healthcare personnel did not ask fératindation, 2008)

The Commonwealth Fund International Health Policy Survey

The Commonwealth Fund, @S private foundation, has conducted a series of
national and multinationals surveys of consumers, sick adults, and physiciansO
experiences with healthcare systesimce 200qR.J. Blendon, Schoen, DesRoches,
Osborn, & Zapert, 2003; C. Schoen et al., 2007; C. Schoen et al., 2004; C. Schoen et al.,
2006) The surveysssess healthre performance suchlagerall views of the healtdare
systemaccess to healthcanmatient/physician relationstspcoordination of care
hospitalizationsemergency room experieng@seventative careut of pocket expensgs

use of information technologhealth status and chronic conditioResearchers



developedh section on medical errors and safety issues, introduced for the firsintime

the 2002questonnaire This sectiorwasexpandedn subsequent yeats include

guestions about medical, medication and laboratory errorgramddisclosuresee

Table2.5). As of 2011, theCommonwealth Fundurvey has been conducted in eleven
countries (Australia, Canada, France, Germany, the Netherlands, New Zealand, Norway,
Sweden, Switzerland, the United Kingdom, and the United States) and translated to eight
languages.

The surveys conducted in 2001, 20@007 and 2010 sampled adults aged 18
years older. In 2004jx percentof US consumers reported having been given the wrong
medication or wrong dose in the pasb years; 12ercentindicated that the medication
error caused Oserious problem.O Thircentage remained constant in the subsequent
survey§(CWF, 204, 2007, 2010)Nearlytenpercentof respondents in the 2007 and
2010 surveys believed that a medical mistake was made during their treatmdint and
percentreported having been given incorrect diagnostic or lab test results. The rates of
patient glf-reported medication errors in other countries included in the 2004 survey
(Australia, Canada, New Zealand, and the United Kingdom) raog@eersix percent
andsevenpercent similar to theJSrates. There was more variation between countries
amongthe public reported rates of perceived treatment eates from five percentin
the Netherlands to ldercentin Australia for the 2007 survey, atitteepercenin the
United Kingdom to 1percenin Norway in 2010.

The surveys conducted in 2002, 2005, 2008, and 2011 also saadplesdiagd

eighteen or oldewho reported havingl) a serious illness, injury, or disability that



requiredcare; 2) had a surgical procedure in the previous two years at the moment of the
interview; or 3yated their health aJairOor Qpoor.OThe self reported rates of

medication or medical errors in this population were higher than those of the surveys
conducted in the general pub{iCWF, 2002, 2005, 2008, 2011y 2005, 13erceniof
USrespondents indicated having been given the wrong medication or wrong dose and 15
percenthought that a medical mistake was made in their treatment in the previous two
years. Of those, almost one fourth indicated that the medication or medical error occurred

while hospitalizedResultsfor the subsequent survegse comparable



Table 2.5 Patient afety itemsand participantéh the Commonwealth Fund International Healthcare Policy Survey

Survey

2004

2007

2010

2011

Total # of participants
Countries (participants)

Medication Error
Questions

8,672
Australia (1,400)
Canada (1,410)

New Zealand (1,400)
United Kingdom
(3,061)

United States (1,401)

In the past 2 years, has
a doctor, hospital or
pharmacist ever given
you the wrong
medication or wrong
dose?

Where did this mistake
occur?

Did this medication
error cause a serious
health problem or not?

11,907
Australia (1,009)
Canada (3,003)
Germany (1,407)
Netherlands (1,557)
New Zealand (1,000)
United Kingdom (1,431)
United States (2,500)

In the past 2 years, have
you ever been given the
wrong medication or
wrong dose by a doctor,
nurse, hospital or

19,630
Australia (3,552)
Canada (3,302)

France (1,302)
Germany(1,005)
Netherlands (1,001)
New Zealand (1,000)
Norway (1,058)
Sweden (2,100)
Switzerland (1,306)
United Kingdom (1,511)
United States (2,501)

In the past 2 years, has
doctor, nurse, hospital @
pharmacist ever given
you the wrong
medication or wrong

pharmacist when filling a dose?

prescription at a
pharmacy or while
hospitalized?

17,716
Australia (1,500)
Canada (3,958)

France (1,001)
Germany (1,200)
Netherlands (1,000)
New Zealand (750)
Norway (753

Sweden (4,804)
Switzerland (1,500)
United Kingdom (1,001)
United States (1,250)

In the past 2 years, have
you ever been given the
wrong medicine or wrong
dose at a pharmacy or
while hospitalized?




Table 2.5 Continued patient afety itemsand participantsh the Commonwealth Fund International Healthcare Policy Survey

Survey

2004

2007

2010

2011

Medical Error Question

Laboratory /Diagnostic
Errors Questions

Error Disclosure
Question

Not included

Not included

Not included

Have you believed a
medical mistake was
made in your treatment
or care in the past 2
years?

In the past 2 years, have
you:

Been given incorrect
results for a diagnostic o
lab test

Experienced delays in

being notified about
abnormal test results

Not included

In the pas® years, was
there a time you thought
a medical mistake was
made in your treatment ¢
care?

In the past 2 years, have
you:

Been given incorrect
results for a diagnostic o
lab test

Experienced delays in
being notified about
abnormal test results

Did the most recent
mistake, medication
error, or medical test
error Oor delay in being
notified about abnormal
test resultsO occur while
you were hospitalized?
Not included

In the pas® years, was
there a time you thought
a medical mistake was
made in your treatment ¢
care?

In the past 2 yearbave
you:

Been given incorrect
results for a diagnostic o
lab test

Experienced delays in
being notified about
abnormal test results

Did the most recent
mistake, medication
error, or medical test
error Oor delay in being
notified about abnormal
testresultsO occur while
you were hospitalized?
Did a doctor or some
other health care
professional speak to yo!
about the mistake or errc
you experienced?




Eurobarometer

In 2005, The European Commissi@guestea survey for the analysis of
medical errors in 25 member states. The objectives of this survey were to examine: 1) the
general public perceptionsO of medical errors; 2yestirted rates of medical errors and
knowledge about patient safety; and 3) the trust level in rezaitproviders.The 24643
respondents of this survey were 15 years age and older, randomly selected using multi
stage probability sampling from administrative regional units in the European Union. The
interviews were conducted fateface in the corresponding national languagelthe
authorsdid not specify the reporting time framework given to the participants
(Comission, 2006)Resuls of this survey showed tha8 percentof respondents thought
that they or their family members experienced absermedical error in a hospital, and
11 percentdeclarel havingreceivedthewrong medicationThe countries Wwere
participants reported tHeghest rates of experienced medical errors in hospitals were
Latvia (32%), Denmark (29%) and Poland (28%hilst Austria (11%), Germany (12%)
and Hungry (12%) had tHewestrates.In all countriessurveyegd more tharb0 percent
of respondents indicatetley hadat leastometime®read or heard about medical
errors.Forty-seven percent of respondents in all countries perceived thé&yéris
likelyOto experience medical error while hospitalized. Within countries this rate varied
greatly, from 17erentin Austria to 83percentin Latvia. Respondents from Greece

were less confident that their physicians would not make harmful errors (24%).



Other

Studies examining the public perceptionsO of safety in rural healthcare settings
are limited. This lierature review found only one study that assessedanmainunity
members@xperiences of medical errgigan Vorst et al., 2007)/an Vorst et al.
distributed approximately 12,000 surveys through mea¥spapers in Colorado. The
survey, which was developed using community based patrticipatory research (CBPR),
included operended questions such d®Bave you or a family member experienced a
medical mistake® and @b you feel that you or the family memheas harmed by this
medical mistake? If yes, how were you harm@é?otal of 286 surveys were returned
complete. Almost twhirds of the respondents were femaledhalf were aged 55 and
older. This study found that §@rcentof participants reporteldaving experienced a
medical error, but only arourtdio thirds ofthesewere considered medical errors by the
researchers. The majority of errors, as classified by the investigators, involved local
hospitat (46%) followed by loal ambulatory offices (36Y%Two-thirds of errorswere
related to clinical events such as surgery or diagnosis, followed by communication errors.
For the majority of errors, the investigators could not determine their causes (60%), and
only seven percerdf errors were attributeb clinical knowledge or skill faults. The
investigators suggest that clinical care in rural areas should provide Oan opérgreport
system for patient concerns or complaidt®espite the sampling method and low
response rate of this study that limitgeneralizability, its findings suggest that rural

populations may perceive medical errors and its prevalence likewise urban communities.



2.10Research using data from the Commonwealth Fund International Health
Policy survey

This literature review identified six investigations that conducted secondary
analysis of the Commonwealth Fund International Health Policy survey to examine
predictors of self-reported medical and medication errors (see Table 2.6). The outcome
measures of these studies involved the operationalization of the questions ‘‘In the past 2
years, have you ever been given the wrong medication or wrong dose by a doctor, nurse,
hospital or pharmacist when filling a prescription at a pharmacy or while hospitalized?”’
and ‘‘Have you believed a medical mistake was made in your treatment or care in the
past 2 years?’’ into a binary variable. O’Hagan et al. (2009) and Lu et al. (2011)
combined self-reported medication and medical errors reports from the 2007 survey to
create the dependent variable and compared respondents who reported having
experienced at least one medical error in the past two years with those who did not report
having experienced an error. A similar approach was used by Schwappach et al. when
examining data from 2010 survey (Schwappacha, 2011). Scobie et al. and Schwappach et
al. combined self-reported medication, medical, and laboratory test errors to create the
outcome measure (Schwappacha, 2011; Scobie, 2011).

The independent variables included were similar across studies. However, none of
the studies explicitly acknowledged the use of a theory or conceptual framework for
selecting potential predictor variables. The studies included respondents’ socio-
demographic variables (age, gender, education, and income level) healthcare utilization

variables such as emergency department visits and hospitalizations, and variables
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indicating respondents’ health status such as presence of chronic conditions and number
of medications currently taking. The studies included predictors related to perceived
quality of care such as poor communication between patients and providers (O’Hagan et
al., 2009; Scobie, 2011), patient involvement in care (O’Hagan 2009), and poor care
coordination (Lu & Roughead, 2011; Schwappach, 2012; Schwappacha, 2011; Scobie,
2011) . Although, inappropriate coordination of care was a common predictor, its
definition varied across studies. Lu et al. used responses to either unavailable test results
or medical records at the time of appointment, or duplicate tests to create the variable (Lu
& Roughead, 2011). Scobie et al. defined care coordination problem as information not
available at the time of appointment, unnecessary medical tests and unnecessary
treatments (Scobie, 2011). Finally, Schwappach et al., defined care coordination
problems based on the answers to three items in the survey: 1) unavailable test results or
medical records at the time of appointment; 2) duplicate tests; and 3) receiving
conflicting information from different providers (Schwappacha, 2011). Despite these
differences, poor coordination of care was a significant predictor of self-reported
medical/ medication errors in all studies (see Table 2.5).

Finally, some studies performed country-specific analyses (Lu & Roughead,
2011; Schwappach, 2012), while others combined data from all countries to conduct the
analyses (O’Hagan et al., 2009; Scobie, 2011) (O’Hagan 2009, Scobie 2011, Schwappach
2011-2) or included country of residence as a predictor variable (Sears, Scobie, &

MacKinnon, 2012).



79

Table 2.6 Summary of results from previous studies using the Commonwealth Fund International Health Policy survey

Author Survey Countries  Subjects Dependent Independent variables Results
used variables
(O’Haganet 2007 AU Adults aged Self-reported  * Demographics Use of 4+ medications
al., 2009) CA 18 years or medical errors ¢  Presence of chronic OR1.31.®1.6
GER older conditions Age group 65+
NTH * # of medications taken OR 0.6 0.590.8
NZ * Lack of patient Lack of physician time
UK involvement in care with patient
Us * Perceived inadequate OR2.11.6r.8

nursing staffing
Absence of a regular
doctor

Perceived inadequate
nursing staffing,
OR1.71.4».2
Presence of a chronic
condition
OR1.61.E2.2
Absence of a regular

doctor
OR1.91.18.3

AU= Australia, CA=Canada, GER=Germany, NTH= Netherlands, NZ=New Zealand, UK= United Kingdom, US=United
States, OR=0dds ratio, CI=Confidence interval, # =number
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Table 2.6 Continued. Summary of results from previous studies using the Commonwealth Fund International Health Policy

survey
Author Survey Countries  Subjects Dependent Independent variables Results
used variables
(Lu& 2007 AU Adults aged Self-reported  * Demographics * Poor care coordination
Roughead, CA 18 years or  medical errors e # Chronic conditions OR 2.495% CI 1.8-3.1
2011) GER older e #ED use * Cost-related barriers
NTH e # of medications taken OR 1.9 95% CI 1.5-2.6
NZ * # Specialists seen * Two or more specialists
UK * # Doctor visits seen
US OR 1.6 95% CI 1.2-2.3

Hospitalization in the
past 2 years
Cost-related barriers
to access care

A regular primary care
physician or place of
care

Coordination of care

Two or more visits to
ED
OR1.795%CI1.2-2.4
Age group 18-29

OR 2.795% CI11.6-4.5

AU= Australia, CA=Canada, GER=Germany, NTH= Netherlands, NZ=New Zealand, UK= United Kingdom, US=United
States, OR=0dds ratio, CI=Confidence interval, ED=Emergency department, # =number
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Table 2.6 Continued. Summary of results from previous studies using the Commonwealth Fund International Health Policy

survey
Author Survey Countries Subjects Dependent Independent variables Results
used variables
(Scobie, 2008 AU Chronically ~Self-reported ¢ Demographics Age group (65+)
2011) CA ill patients ~ medical errors e  Patient health OR0.60.5-0.7
FR aged years indicators ED use
GER 18 or older * Use of emergency OR 1.8 95% CI 1.6-2.0
NTH health care Education (some
NZ * Patient— provider college or less)
[[JJI; relationship indicators OR1395%CI1.2-1.5

Education level
Presence of chronic
conditions
Prescription drug use
# of doctors seen
Poor provider
communication

Care coordination
ED use

Chronic conditions (2+)
OR1295%CI1.1-14
Number ofdoctors (4+)
OR 1.895% CI1.6-2.0
Poor care coordination
OR 2.795% CI124-3.0
Poor doctor
communication
OR1695% CI14-1.8
Use of medications (4+)
OR1295%CI1.1-14

AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NZ=New Zealand, UK= United Kingdom,

US=United States, OR=0dds ratio, CI=Confidence interval, ED=Emergency department, # =number
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Table 2.6 Continued. Summary of results from previous studies using the Commonwealth Fund International Health Policy

survey
Author Survey Countries  Subjects Dependent Independent variables Results
used variables
(Sears etal., 2008 AU Chronically ~ Self-reported ¥ # of medications taken ¥ Use of medications (6+)
2012) CA ill patients ~ medication ¥ Sex OR 0.8 95%CI 0.5-1.4
FR aged years  errors ¥ Age ¥ Country (Australia vs.
GER 18 or older ¥ Country of Residence Canada)
NTH OR 0.695% CI1 0.31.2
NZ ¥ Country(Netherlands
UK vs. Canada)
US OR 0.895% CI10.3-1.7
¥ Sex(female)
OR 1.795% CI11.2-2.5
¥ Age group 2584

OR 0.895% CI 0.3-1.9

AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NZ=New Zealand, UK= United Kingdom,
US=United States, OR=0dds ratio, CI=Confidence interval, # =number



Table 2.6 Continued Summary of resultBom previous studies using the Commonwealth Fund International Health Policy
survey

Author Survey Countries  Subjects Dependent  Independent variables Results
used variables
(Schwappacha 2010 SwW Adults Selfreported ¥ Age ¥ Age
2011) aged 18 medical errors ¥  Selfrated health OR 0.98 95% CI 0.9
yearsor ¥ Hospitalization 0.99
older ¥ ED use ¥ Selfrated health
¥ Care coordination OR 2.995% CI 186.5

¥ Hospitalization
OR2.395% Cl 1.4
¥ ED use
OR 2.4 95%CI 1.41.4
¥ Poor @arecoordination
OR 5.4 95% CI 3H9.6

SW=Switzerland OR=0dds atio, Cl=Confidence ierval, ED=Emergency departnten



Table 2.6 Continued Summary of results previogtudies using th€Eommonwealth Fund International Health Poktyvey

Author Survey Countries Subjects Dependent Independent Results
used variables variables
(Schwappach, 2010 AU Adults Selfreported ¥ Age ¥ Age 65+)
2012) CA aged 18 medical errors ¥ Sex OR0.5995%CI 0.500.71
FR yearsor ¥ Selfrated health ¥ Fair U poor saiéted health
GER  older ¥ # Chronic OR 1.4895%Cl 1.2991.76
NTH conditions ¥ Chronic conditiong2+)
NW ¥ Hospitalization OR1.5695%Cl 1.2701.93
NZ ¥ ED use ¥ Specialist care
SWE ¥ Care coordination OR1.5195%CI 1.2/1.81
LSJ\((V ¥ Income level ¥ Doctors(3+)
US ¥ Prescriptiordrug OR 2_95%CI 1.43Ep.87
use Elective surgery (vs. no)
¥ #ofdoctorsseen ~ OR1.2895%Cl 1.080
¥ Education level 1.51 _
¥ Specialist care Hospital stay (vs. nOPR
¥ Elective surgery 1.6095%Cl 1.371.88

¥

¥

ED US(vs. no)
OR1.6695%CI 1.4
1.91

Medications (2+)
OR1.3295%ClI 1.0991.60
Poor coordination of care
OR3.8595%Cl 3.35%4.41

AU= Australig CA=Canadd&R=France, GER=Germany, NTHNetherlandsNW=Norway,NZ=New Zealand
SWE=Sweden, SW=SwitzerlandK=United Kingdom US=United State$)R=0dds RatioCl=Confidence interval,

ED=Emergency departmert =number



2.11Summary

This literature review examined research studying patient safety from the patientOs
perspective. The literature shottsit patients understand safety more to encompass
issues beyond error prevention or adverse events. Patients may perceive errors to be
deficiencies in nottechnical aspects of healthcare delivery. Some studies indicate that
these deficiencies might, ind& reflect system faults. Additionally, some studies also
suggest that patients may identify and report oadirrors that providers may fail to.

The studies described in this review identified several factors that influence
patient reporting oéxperienced or observed errors in healthcare including patientsO
characteristics (age, sex, education level, incand health status), provider
relationship, and the perceived care quality. The majority of research focused on hospital
settings; there werlimited studies using national representative samples; and the
majority were descriptive or exploratory in natuxoreover, most of studies used
convenience samples that may limit the generalization of the results and increase the risk
of bias; those wi experienced an error that resulted in negative outcomes may have felt
more compelled to participatBesearch suggests that healthcare quality is positively
related to patientsO perceptions of safety. However, it is still unclear as to what specific
area of quality are related with perceived safety. By understanding these relationships,
appropriate interventions and quality improvement strategies can be developed to

improve care and increase patientsO involvement in quality and safety issues

2.120verview of the devenhealthcare systems

One objective of this study is &xaminethe relationship of healthcare quality and



selfreported ratesf medical errors. There is an increasing inteiresbmpaing the
performance of th&JS healthcare systemitiv othersystemgArah, Klazinga, Delnoij,

Ten Asbroek, & Custers, 2003; Hussey et al., 2008k interest is nurtured byeh

desire to understarftbwthe US healthcare systemerformsin terms of qualitygets

good value for the money speatid whether or not it should b®e subject of reform
(Docteur & Berenson, 2009)dditionally, contrasting healthcare systems performance
alongside other nations is a benclnkireg technique thatelps policynakers identifyand
prioritize areador improvemen{Hussey et al., 2009%ears and colleagues (203@)nd

that the risk of reporting medical errors varies across countries, suggesting that the
differences in healthcare systemsO organization may account for such variations.
Healthcare organization may have an impacjuality aspects such as access to and
coordination of care. Thus, this study hypothesizes that healthcare system organization
modifies the effect of perceived quality and patientsO error repoFtiigsection

provides a brief description of the key attritgitbat characterized the healthcare systems

of the eleven nations included in this stsdynple

Australia

Australia providesiniversal healthcare coverage throldédicare its public and
mandatory health insurandemanced by government tax revenues and percent
income tax(Hilless, Healy, Ageing, & Systems, 200People can also obtain private
insurance to cover some services such as dental care, elective surgeries, ambulance
services, home nursing, and privatspital accommodations. Private health insurance

covers 11 percent of the total healthcare spending in Australia. Medicare covers (free or



subsidized) the majority of medical services. Copayment is requir@description
medications angatients pay uptl15 percent of fees for private inpatient and ambulatory
services used. Healthcare is mainly delivered via primary care providers, who act as
gatekeepers; specialists; public; and private hospitals. Most of providers aom paid
fee-for-service basiswhile a limited number receiggovernment salariggiilless et al.,
2001) Current criticisms of the Australian healthcare system include the continued health
inequalities among their citizens, especially indigenous populgi#dftsd, 2005)

healthcare workforce sitage; and increasing eat pocket cost§Armstrong,Gillespie,
Leeder, Rubin, & Russell, 2007 2011, theCouncil of Australian Governments

(COAQG) agreed on aealth reform to improve access to care and reduce emergency and
surgery waiting times; increase the Federal government share on hogpitdisO

funding; improve accountability; and advance in the provision of care for senior citizens

and people with disabilitigCAG, 2011)
Canada

Canadian citizens receive universal healthcare coverage through provincial
authorities guided by theederal Canada Health A@#larchildon, Mossialos, & Allin,
2006) The Canadian public health insurance, known as Medicare, is portable across
provincesfor shortterm leaves. Medicare is funded through federal and provincial taxes.
It covers medically necessary services, physician visits, and hospital services. Provincial
governments provide complementary benefits such as dental care, prescription

medicdions, and ambulance services. Coverage for these services varies across



provinces. People can obtain private insurance to cover only services not provided by
Medicare(Marchildon et al., 2006)The majority of physicians are pad a feefor-

service basibut other types of public compensati@xits such as salargapitationand,
pay-for-performance. PhysiciansO dual practice, within both public and private sector, is
either prohibited or discouragé@lood & Archibald, 2001)Hospitals® ownership varies
across provinces, but overall, hospitals arefapprofit. Concerns with the Canadian
healthcare system include its costs and sustainability, waiting times for nonemergency
surgery, and healthcare workforce def(€etsky & Naylor, 2003; Iglehart, 2000)

Recent reforms to the system have focused on improving wéitieg for five

conditions ¢ancercardiovasculgrdiagnostic imaging, vision restoration and joint
replacement public hospitalsO financing, and health system performance public

reporting(Deber, 2003)
France

In France, universal healthcare coverage is provided by a public mandatory
national insurance funded by employee and employer {&tes/reul, Durandaleski,
Bahaami, & HernandeXQuevedo, 2010)t covers hospital and ambulatory care and
prescription medications. Private health insurance, which generally is used for outpatient
services, is voluntary and complementary to public insurdhdaic insurance uses
different cos-sharing strategies such asinsurance for health servicaad prescriptions
medications (i.e., 30 percent for dental care and 20 peareémbgital care)and co

payments. Low income and chronically ill patients are exempt frorssbashg if their



healthcare utilization services remains within the benefits package of the public insurance

(Chevreul et al., 2010)

The French system has a gatekeeping system that encouragesthempméthe
use of incentivedo visit primary care providers before consulting vétspecialist. For
exampe, persons visiting theiregistered primary care provider paypayment rate20
percentless than those visiting other providdfsenchprimary care provids play an
important a role irtare coordination thanks toigtlgatekeemg system Inpatient
services are provided by a combination of public hosatadl private nefor profit and
for-profit hospitals. Pharmacists are seffiployed(Chevreul et al., 2010)

Like other European healthcare systems, the French system suffeemfrom
inequitabledistribution of the healthcare workforce, miginoncentrated in urban areas,
which limits access tohose living in rural aregdancry & Sandier, 1999)This occurs
because seémployed providers can choose tlg@ographi@rea of practice. Recent
transformations to the French healthcareéespsnclude the adoption of pdgr-
performance to compeate hospitals and physicians. Additionally, the government has

created incentives to attract providers to urskrved area@d.ancry & Sandier, 1999)

Germany

The national healthcare insurance in Germany provides coverage to over 86
percent of the populatigiBusse & Riesberg, 2004Below a specific income level
(49,500 in 2010), the national insurance is mandatory and private insurance can be used

as a supplement to cover casiaring charges. Over thiscomethreshold, persons can



opt-out from the public insurance and acqurevate insurance oniAmong the
Europearcountries reviewedsermany is the only one that allows high income citizens
to opt out from the public insurance

Thecostsharing charges are mainly-payments for medication drugs, dental
care and primary cangsits; the clarges are limited to a maximum twercentof
household incomeéAround eleven percent of the population baly private insurance
The benefits othe statutory national health insurance are operatedtrgovernmental,
selfregulated, and competing organizations known as "sickness.furtese sickness
funds covemost of medical services, prescription medications and denta|Rasse &
Riesberg, 2004 )Additionally, they define theamount of monetary contributions their
insured members should pay to cover expenditures. Employers and employees taxes
finance the sickness fuadvoney collected ttough txesis pooled to a central fund, to
bere-distributed among the sickness fusdising risk adjustmefiBusse & Resberg,
2004) The German system has undergone reforms aimed at reducing healthcare
overutilization by limiting the free choice of providers, and increasing competition
among the sickness funds and healthcare provitlesac, Reimers, Henke, & Schlette,
2010) Although regstration with a primary care provider is not mandatory, some

sickness funds operate with gatekeeg€mmmson, Osborn, Squires, & Reed, 2011)

The Netherlands
Likewise the German healthcare system, the Dutch healthcare system is privately

administrated and delivered, guided by @m/ernment Health Insurance A&hafer et



al., 2010) This act defines the minimum standards for benefits packages that insurers
offer to their members. Umd this mechanism, the system provides coverage for most of
medical services, prescription medications, and dental care for children and adolescents.
The insurance is compulsory but private insurers must compete for members. Insurance is
financed by payrdéltaxes and a monthly flaate premium paid to insurers. Simijato

Germany, these contributions are pooled together in a national fund, which is
subsequently redistributed amongurers usingisk adjustmentThe Dutch healthcare

system has compulsoy insurance for longerm care to assist peopléth costly chronic
conditions,which is financed with payrefieductions and government tax revenues. In
addition to the flatrate premium, costharing include the option of enrolling for

voluntary deduchles to obtain a monthly premium disco(@hafer et al., 2010)
Complementary private insurance can be purchased to cover services not provided by the
basic package such as adult dental care, cosmetic surgery, and physiotherapy visits. In the
Netherlands, registration with aifary care provider, who acts as gatekeeper, is

mandatory. Primary care and spéistgproviders are mostly seéfmployed with fedor-

service and capitated compensation sche®leafer et al., 2010Most of the provisions
discussed above are the result of a reform introduc2d06, which is still not fully
implemented. Future plans include working towards the development of a managed care
model(Shafer et al., 2010Pespite the recent reform, the substam&dendencen

patients to contribute for lorgrm care remains a topic of criticig@radus, 2012)



New Zealand

In New Zealand, the national healthcare system provides free coverage for public
hospital and outpatient care and prescription medicafknesich, Old, Healy, & World
Health Organization, 2001 he government subsidizes healthaaanly with tax
revenues. Costharing requirements include-payment for primary care visits and
prescription medications. Special provisions, such as reductiorgaytoents, are in
place to guarantee care access to minority (i.egridtitizens)populationgFrench et al.,
2001) Private insurances available to cover medical services provided or not by the
public insurance excluding emergency care, which is only available with public
insurance. However, private insurance tends to be limited to elective care in private
hospitals. Healthcare is dedred by a combination of public and private care providers
who are compensated by fe®-service and capitation arrangements, and dual practice is
allowed. Likewise the Netherlands, registration with a primary care provider, who serves
as gatekeeper gpecialized care, is compulsdifhomson et al., 2011Mosthospitals
are owned byistrict Health Boardswhich are in charge of planning, delivering, and
supervising healthcare by regions. Waitiimges for norurgent surgeries remains as one
of the biggest limitations of the New Zealand healthcare syddemett, Paul, & Morris,

1999)

Norway
All Norwegian nationals and permanent residents receive healthcare coverage by

the National Insurance Scherf@d®hnsen, 2006)T'he system is tafunded and covers



most of medical services excluding not medically essential plastic surgery and dental
services for people over 18 years. Cost sharing is limited-paygments dr outpatient
services. The cap for cof-pocket expenses due to caeblaring requisites is limited to

the equivalent of $340 USD per yeddrivake insurance has a limitedle in Norway

around five percent of people have private insurance, mostlygihitbeir employers.
Private insurance is typically used for rapid access to elective medical procedures in
private facilities. NorwayOs local government manages primary care asidrioncare
(Johnsen, 2006People who do not register with a primary care provider pay higher visit
co-payment fees. As a result, less than onegye of the population was not registered
with a primary care provider in 20@Zhomson et al., 2011Referral from the primary

care provider is required for hospital and specialist chasgeduisement Specialized

care is managed by the national government. Poor coordination of care between primary
and specialized care has been a longtime coricétnrwayOs healthcare system, which
occus, in part,becauseheyare managed by different authag&(Rom¢,ren, Torjesen, &
Landmark, 2011)Therefore, a 2009 reform was approved to enhance coordination of

care(Romg¢ren et al., 2011)

Sweden

Sweda has a publicly financed healthcare system organized into three levels of
govanment national, counties andmunicipalities, which are in charged of healthcare
financing and deliveryGlenng(rd, Hjalte, Svensson, Anell, & Bankauskaite, Z00&)

central government mainly has an advisory role. Additionally, it oversees countiesO



operations, finances medical education in its entirety, and mauttag®ental and
Pharmaceutical Benefits Board, whigbcidesvhether pharmaceutical products should

be coveredHealthcare coverage is universal but there are restriciidsgle the home
regionwithout a referral. Funding comes mostly from income taxattate grants, and
consumersO gayments. Gatekeeping regulationsyacross councils, but as the Dutch,
patients registering with a primary care provider receive discounts in specialistO visits co
payments. Private insurance is complementary andfasedrvices such as adult dental
care, physiotherapy, plastic surgery, or obtaining faster access to spg€disteyErd et

al., 2005) The counties own public hospitals and cocttraith private hospitals for

elective surgeries. Municipalities are in charge of home care services for the elderly.
Recent efforts have been made to guarantee that patients obtain treatment within the first
90 days after the diagnosiss 8f 2007, this gpal has been reached &8 percent of the

population(SALAR, 2008)

Switzerland

In Switzerland, citizens receive healthcare coverage through competing health
nonfor-profit insurance funds, which aregulated by the Swiss government. The
insurance funds are mandated to provide coverage to all applitantason et al.,
2011) System financing involves premium payments;aftppocket payments, and
government support. Every citizen is required to purchase a basic insurance plan from
one of the insurace fundsServices coverage is broad but it excludestal and long

term care, nomessential procedures, and psychotherapy provided bynealically



gualified providers. Depending on the insurance plan, patients are required to register
with primary cargoroviders. Additionally, most of the population (70ppurchases
supplementary health insurance to complement coverage and have free choice of
providers. Payments to providers vary across imsuneluding capitation, fetor

serviesor salary. One areat concern for the Swiss healthcare system is the high degree
of decentralization derived from the Swiss Confederation stryatinere regions (called
cantons) have independent power to regulate healthcare. This decentralization limits the
ability to setnational standardsimed at improving care coordination and efficiency

(Thomson et al., 2011)

United Kingabm

The United Kingdonhas a national healthcare system that provides, in general,
freeservices at the point of caréhe system is financed mainly through general taxation.
Costsharing is limited t@utpatient prescription drugs, dental care, and optometry care
(Thomson et al., 2011Around 12 percent of the population purchases private insurance
to have free choice of providers and sooner access to elective surgery. Primary care
providers and specialists are mainly employed and salaried by the government. The
government also ownsdimajority of hospitals.itmary careproviders play a
gatekeeping role in determining access to speciatiaeglHealthcare services are
administered regionally by 151 local organizations called Primary Care Trusts (PCT).
PCTs are also in charge of conssioning dental and mental health servi€ager the

past decadehe healthcare system has experienced reforms to improve access to elective



care and decrease waiting times for treatméydditionally, there have been changes in
the payment structure totroduce payperperformance ahbonuses to proders that

meet defined targef3homson et al., 2011)

United States

The UShealthcare system is a mixtureprivate and publiplans althoughthe
private sectodominatesover the publicMore than halbf the population receives
healthcare coverage throughmployerbased private héthcare insurangea quarter
receivescoverage througpublic insurersé€.g, Medicare, Medida, VeteransO
Administration), whichare fnanced through taxatiofifteen percent is uninsured; and
five percenbuysinsurancelirectly from the markefThere isno standard benefit
packageor costsharing requirements outside the public insurafreviders and
hospitat are paisn a feefor-service ordiagnosisrelated group basis. Gatekeeping
policies vary across insurefBhomson et al., 2011 2010, a healthcare reform was
signed in to law, becoming timeost transformative reform since the creation of Medicare
in 1965!The Patient Protection and Affordable Care éstablished thAccountable
Care Organization@ACOs), which arrganized group of providers that are both
clinically and financially respotisie for all thepatients@ealticare!Participating ACOs
may receive a share of the cost savings that they generate for the Medicare program. The

Medicare program will also receive some of the sav{rigsrington, 201Q)
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Table 2.7 Summary of Healthcare Systefii3oupi, 2009; Thomson et al., 2011)

Country Government Role Private Role Gatekeeping National error
Reporting systems
Australia Regionallyadministered 50% buy coverage for Yes Yes AustralAsian
universal public Insurance access to private facilities Incident Monitoring
Program System (AIMS)
Canada Regionallyadministered 67% buy coverage for Incentivesn  Yes (Canadian
universal public Insurance extra benefits some Medication Incident
Program regions/ Reporting and
programs Prevention System)
France Statutory health insurance systel 90% buy coverage for National No
costsharing; some incentives
benefits
Germany Statutory health insurance systel Costsharing + amenities  In some Yes
with competing Statutory health (20%); insurance
insurances; high income can opt programs
out for private coverage
Netherlands Statutory health insurance systel Privateplans provide Yes Yes
with universallymandated private universal core benefits;
insurance 80% buy extra benefits
New National health service 33% buy for cossharing, Yes Yes (In pilot phase)
Zealand access to specialists, and
elective surgery in
private hospitals
Norway National health service <5% buy for private National Yes
facilities incentives
Sweden National health service <5% buy for private Some Yes
facilities incentives
Switzerland Statutory health insurance systel Private plans provide In some Yes
with universallymandated private universal core benefits; insurance
insurance (regional exchanges) 70% buy extra benefits or programs
amenities
United Medicare: age 65+, some Primary private insurance In some Yes
States disabled; Medicaid: some low covers 56% of population insurance
income (most under age 65 (employerbased and programs
covered by private insurance; individual); supplementary
16% of populatia uninsured) for Medicare
United National health service 10% buy for private Yes

Kingdom

facilities




CHAPTER 3: METHODS

The goal of ths study is texamine theelationship of perceived healthcare
guality and selreportedrate of unsafe events (medieators, medication errors, and
laboratory errors). This investigation ds#ata from the 2010 the Commonwealth Fund
International Health Policy Survey (CWF) to accomplish this goal. This section describes

the research design, data sources, data analysis plan and limitations of the study.
3.1 Studyaims and hypothess

Specific Aiml

Thefirst aimis to evaluate the relationship betwgmmceived quality of care and medical
errors.
Hol: There is no association betwestess to carand seHreportedmedical
errors after adjustment for other care quality factors.
Ho2: There is no association betwemmrmmunication of careand self reported
medical errors after adjustment for other care quality factors.
Ho3: There is no association betwegmrceivedcontinuity of care andself
reported medical errors after adjustmimtother care quality factors.
Hq4: There is no association betwemordination of careandself-reported
medical errors after adjustment for other care quality factors.
Ho5: There is no association betwgesrceivedespect for patiensreferences

and seHlreportedmedical errorsfter adjustment for other care quality factors.



Specific Aim 2

Thesecondaimis to evaluate the relationship betwexanceived quality of care and
medication errors.
Hy6: There is no association betwesstess to carand selfreportedmedication
errors after adjustment for other care quality factors.
Ho7: There is no association betwemymmunication of careand sel reported
medication errors after adjustment for other care quality factors.
Ho8: There is no association betwgmsrceivedcontinuity of care andself
reportedmedicatiorerrors after adjustment for other care quality factors.
Ho9: There is no association betwemordination of careandself-reported
medicatiorerrors after adjustemt for other care quality factors.
Ho,10: There is no association betweagarceivedespect for patiensO
preferencesand seHreportedmedicatiorerrorsafter adjustment for other care

quality factors.
Specific Aim 3

Thethird aimis to evaluate the relationship betwegxsnceived quality of care and
laboratory errors.
Ho11: There is no association betwesstess to carand selreportedaboratory
errorsafter adjustment for other care quality factors.
Ho12: There is no associatdetweercommunication of careand selreported

laboratory errorsifter adjustment for other care quality factors.
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Ho13: There is no association betwgmsrceivedcontinuity of care andself-
reported laboratory errors after adjustment for other qaaéty factors.

Ho14: There is no association betwemordination of careandselfreported
laboratory erors after adjustment for other care quality factors.

Ho15: There is no association betweagarceivedespect for patiensO
preferencesand selfrepatedlaboratory errorgfter adjustment for other care

quality factors.

Specific Aim 4

The fourth aim is to evaluate the effect of healthcare system type on the relationship
between perceived quality of care and medical, medication, and laboratory errors.

Outcome: Medical errors

Hol6a: Healthcare system type does not modify the relationship beaveess
to careand seHreported medical errors.

Ho16b: Healthcare system type does not modify the relationship between

communication of careand seHreportedmedical errors.

Ho16c¢: Healthcare system type does not modify the relationship between

perceivedcontinuity of care and selreported medical errors.

H,16d: Healthcare system type does not modify the relationship between

coordination of careand seHlreported medical errors.
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Ho16e: Healthcare system type does not modify the relationship between

perceivedespect for patiens(referencesand selfreported medical errors.

Outcome: Medication errors

Ho17a: Healthcare system type does not modify theioakltip betweemaccess
to careand seHreported medication errors.

Ho17b: Healthcare system type does not modify the relationship between
communication of careand seHreported medication errors.

Hol7c: Healthcare system type does not modify the reltiprbetween
perceivedcontinuity of care and selreported medication errors.

Ho17d: Healthcare system type does not modify the relationship between
coordination of careand selreported medication errors.

Hol7e: Healthcare system type does not modify the relationship between

perceivedespect for patiens(referencesand selfreported medication errors.

Outcomelaboratoryerrors

Ho18a: Healthcare system type does not modify the relationship bebgees
to careand selfreportedaboratoryerrors.

H,18b: Healthcare system type does not modify the relationship between
communication of careand seHreportedaboratoryerrors.

H,18c: Healthcare system type does not modify the relationship between

perceived continuity of careand selreportedaboratoryerrors.
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H,18d: Healthcare system type does not modify the relationship between
coordination of careand seHreportedaboratoryerrors.
H,18e: Healthcare system type does not modify the relatipristtiveen

perceivedespect for patiens(preferencesand selfreportedaboratoryerrors.

3.2 Study design

This is a secondary analysis of cregstional and crossational questionnaire
data from eleven countries. Secondary data analysis usegigieg data to answer
original research questions using a different analysis approach, or assess different
research questiorfBoslaugh, 2007)There are several benefits of performing secondary
analysis on the CWF data. The main advantage is the low cost of data acquisition.
Additionally, CFW data contain a broad rage of variables; and is a representative
multinational sample size, which may strengthen external validity of the ré@sidtlt
& Nathan, 1985; McCall & Appelbaum, 29). Crossnational studies allow us to
determine whether a phenomena or process is generalized across different regions or if
they are restricted to a specific nat{ghecolt & Nathan, 1985)Additionally, cross
national studies provide insights on common relevant issues as well as lessons to learn

from othernationsO experiend@aistow, 2000)

3.3 Data source and procedures
The data source for this study is the Commonwealth Fund International Health

Policy Survey (CWF), which was conducted in eleven countries in 2010. The CFW
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consisted of a national reggentative sample of adults aged 18 years and older in
Australia (AU), Canada (CA), France (FR), Germany (GER), Netherlands (NTH), New
Zealand (NZ), Norway (NW), Sweden (SWE), Switzerland (SW), United Kingdom
(UK), and United States (US). The CWFOs purpeseto obtain insights about
consumersO access to, costaraf satisfaction with care experiences in an effort to
provide comparable data across countries to monitor and compare healthcare (§/stems
Schoen et al., 2006Marris Interactive Inc. was in charge of the projectOs design, data
collection and data analysis in collaboration with local institutions in each country. The
firm created a survey sampling and administration protocol to assure uniformity across
countries.

Countries participating in the CFW used a msitige sampling design ¢dtain
representative samples of the population. The sampling frame was based on residential
and mobile phone numbers listed in national white pgabases (AU, FR, NTH, NZ,
SWEand SW) or obtained using randoigithl dialing (CA, GER, NW, UKand US).
Respondents were randomly selected at the household level using the OOmost recent
birthdayOO meth@ldendick, Bishop, Sorenson, & Tuchfarber, 1988)

Data collection occurred througlomputer assisted telept®interviewing
(CATI) between March and June 2010. The use of CATI decreases the likelihood of
human error during the surveyocess because the answers are entered directly into a
computer ad, for precoded responsethe system limits the options available for

selection(Niemann, 2003)
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The interview length varied between 18 and 21 minutes and was conducted in the
official language of each paripant countryPierson &Applebaum, 2010)Spanish
option was included for the US survey (See Table 3.1). Members of Harris Interactive
Inc. and the Commonwealth Fund were in charge of the questionnaire design. A native
language speaker in each country translated (forwartdaridvard) the originaEnglish
guestionnaire. Multiplgjuestions were askéd asses40dimensions1) overall views of
the health care syster®) access and primary caB) use of specialistg) experiences
with care in the hospital and ER) healthcare coverages) outof-pocket costs and
medical bills 7) prescription drug us8) medical errors9) health status and preventive
care and 10)demographics é&e Appendix A). A minimum of eight cdllacks were
scheduled if contact was not made durimg first attempt. Response rate was calculated
by the formulatotal completes(total sample contactedneligible - nonworking
numbers)

Weighting the sample data is required in order to yield estimates that would have
been observed if the entire samfilame had been surveyg@deeringa, West, &
Berglund, 201Q)Additionally, data wrghting accounts for nonresponse among those
who are sampled. Weights were calculated for each one of the national samples using
census population estimates $averal demographic variablegésTable 3.1Pierson &

Applebaum, 2010)
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Table 3.1CWF survey languages of admirstration and variables used for weights

estimation
Country Census Source Variables Questionnaire
Language(s)
Australia 2006 Australian Bureau of Education, age, sex, English
Statistics Population Estimates urbanicity and region
2006 Canadianensus Education, age, sex, English, French
Canada knowledge of official
language and region
France 2007 National Institute for Education, age, sex, French
Statistics and Economic Studie and region
2006 Statistical Yearbook of thi Education, age, sex, German
Germany German Federdgtatistical region and household
Office size
2004 Statistical Yearbook of thi Education, age, sex, Dutch
Netherlands )
Netherlands _and region
2006 Statistics New ZealandOs Education, age, sex, English
New Zealand )
census data and region
2008 Statistics Norway Education, age, sex, Norwegian
Norway )
and region
20082009 Statistics Sweden  Education, age, sex, Swedish
Sweden )
and region
2008 Federal Statistical Office Education, age, sex, German, French,
Switzerland Neuch%otel region anchousehold Italian
size
United 2001 United Kingdom Office of Education, age, sex, English
Kingdom National Statistics census data and region

2009 Current Population Surve

United States from the United States Census

Bureau.

Education, agesex,
race, region and
household size

English, Spanish

3.4 Commonwealth Fundsurvey sample and sample description for this secondary
analysis

The target sample size for each country was at least 1,000 respondents, which was
accomplished for all countri€Rierson & Applebaum, 2010)Data collected from the
2010 CFW survey contain information from a total of 19,738 participants: Australia
n=3,552; Canada=3,302; France=1,402; Germany= n=1,005; Netherlands n=1,001; New

Zealand n=1,000; Norway n=1,058; Sweden n=2,100; Switzerland306;the United
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Kingdom n=1,511; and the United States n=2,90k margin of sample error for
country averagewasapproximately plus or minusvo. All data collected in each of the

eleven countriesereused for the present study.

Inclusion and gclugon criteria

For this study, participants who were qualified and ansgemy of the three
items measuring the dependent variables for aims one to three (medical error, medication
error, or laboratory error) were included in the analy3Isservations werexcluded
from the study samplhenparticipants were not sure or declined to answer theiqoest
assessing theutcome Finally, observations were excluded when there were missing

points for any of the independent variables

3.5 Variable definition

Dependent ariables

There are three dependent variables of interest: Ijeggdfted medical errors; 2)
self-reported medication errors; ands@lf-reported laboratory errors. The following
items from the 2010 CWF surveyereused:

1. In the pastwo years, has a doctor, nurse, hospital or pharmacist ever

given you the wrong medication or wrong dofie@sponsesategories

werelyes no, not sure, and declined to answer)



2. In the past two years, was there a time you thought a medical mistake
was made ityour treatment or cardResponsesategoriesverelyes
no, not sure, and declined to answer)

3. In the past two years, have yoeen given incorrect results for a
diagnostic or lab te®8{Responsesategoriesverelyes no, not sure,
and declined to answer)

For the above items, dichotomous variablesegreated. Response categories

Onot sure,0 and Odeclined to answerg@oded as missing.

Independent variables

To create the primampdependent variables, summary measwurerecreated
combinng datafromitemsassumed to measueach specificimensionof the healthcare
guality construct (coordination of care, access to care, communication to patients, respect
for patientsO preferences, and continuity of care) thataitetd® in the 2010 CFW
survey

The conventional approach of generating summagsuresrom survey items
involves the creation of compositeeasures. These measures can be obtained by simply
adding or averaging the values for items, if all items use the same rating scale. In the case
of different rating scales across items, composite scores are created by converting values
from items into OzO scores and adding (Beade, 1995) However, lhere are several

drawbacks to the use wfdexes calculated isuchways. First, omposite scores are
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created fronordinallevel data and assume equal distances between ratings whiclemay b
not true Secondthere is loss of information on individualOs items by calculating
composites scorebinally, to create composite scores ihscessaryo have complete
data for all subject@Bode, 1995, 1997 o overcome these limitations, this studydise
Dichotomous and Polytomous Item Response Mh@&T) scaling technique®
estimate the primary independent variables. If data fit the model, IRT analysis transforms
ordinal data into interval data by converting raw scores to the natural logarithm called the
logit-scale (logodds units) with zero na@ and standard deviation of ofigond & Fox,
2001) ThelRT methodological approach to creataiablesto beusel as covariateor
outcomes has been previously used in health outcomes measuf@ntén€hang &
Reeve, 2005; Doorenbos, Verbitsky, Given, & Given, 2005; Hardin et al., 2009; Hays,
Morales, & Reise, 2000; Hobart, Cano, Zajicek, & Thompson, 2007; Olson, Belohlav,
Cook, & Hays, 2008)

The variables obtained trough IRT analydgscribe the overall quality
experience for each one of the subscales. Higher values on these variables represent more
exposure to the construct assessed (i.e.dawdion of care). Continuous variables are
deemed to better describe a donst than dichotomous variabl@dobart et al., 2007)
An additional advantage of obtaining continuous variables through IRT is that it reduces
the skewness of data, a common characteristic of composite mg@&suwesnbos et al.,
2005) In addition, the use of IRT all@dus to evaluate the constructOs dimensionality;

that is to determine whether the items that are thought to belong to one dimemsjon (e.
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coordination of care, communication to patients, or care transition) do measure the latent

construct of interest.

Item Response Theory (IRT used to measure unobserved characteristics, or
latent traits in nature and assuntieat every respondent isomerue location on the
continuum ofa specific latent trai(Bond & Fox, 2001)For example, the perceived level
of care coordination received is a latent variable of interests in the present study. IRT
assumes that a latent variable is continuous and measures one construct
(unidimensionality). Additiondy, IRT assumes locahdependencaevhichmeans that
items in a questionnaire should not affect other itemsO responsasasiBden
traditionally used in educatiahsciences, but its applications on health sciences have

been increasin@Bezruczko, 2005)

There are a varietyf IRT models such as dichotomous, rating scadetjad
credit, and gaded response mogellThe number of parameters estimated and the
response scale of the data (dichotomous or polytomous) characterize IRT models, and
guide the selection of the most appropr@mte(see Tabl&.2and3.3). There are three
parameters that can be calculatechiRT: 1) item diffiaulty; 2) item discriminationand
3) guessing (or response error) paramdtdays et al., 2000) Item difficulty represents
thepoint on therait latent scale where a person hdstg percent chaceof responding
positivelyto an item. Item discrimination denotes an itemOs ability to differentiate

persons with higher and lower trait levels of an item level. Finally, the guessing
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parameter accounts for the effect of chance in the observed res@ioage et al., 2000;
Reeve & Fayers, 2005)Due to the scale responses nature of CWF survey, this study
appliedthe Rasch dichotomous and Rating Scale models to create the primary
independent variables.

Table 3.2Unidimensional Item Response Theory odels fordichotomousresponses
(Wright & Masters, 1982)

Name ltem Parameter Formula
Rasch model (One Difficulty (b) gl o)
ot P(l)=—————
parameter logistic) AR
Two-Parameter logistic  Difficulty (b), (/)= ¥t
model discrimination &) ()= 1+eaC i
ThreeParameter Logistic Difficulty (b), ¥ th)

discrimination 4), P()=c+(! G)m

guessingq)

P (1) = the probability that a randomly selecgdjectwith latent trait level selecs OiO

Thesimplest model in IRTs the one parameter model or Rasch m@8eé Table
3.2). The Rasch dichotomous modesused to obtaigontinuous measuse
(independent variablefom the set of binary variables included in eaabscalewhich
areassuminglyrelated to a single underlying latent constriitie Raschmodel
determines the probabiligf participans responding positively to each questemd
assumes equivalent discrimination power across all i(gvnght & Masters, 1982) The
Rating Scale model is a oparameter model for polytomous responses, it assumes equal
discrimination across items and, it is used when scale responses are presumed to be
ordered (i.e., Likerscale: strongly agree, agree, disagree, strongly disagree).

Additionally, theRating Scale model requirali itemsto have the same number of
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response options and assumes tiadifficulty or thresholdacrosscategories for each
itemis the samgWright & Masters, 1982)

Table 3.3Unidimensional Item Response Theory models for polytomousesponses
(Wright & Masters, 1982)

Name Item Parameter Response Scale
Rating scale model (one Difficulty Assumed ordered scale
parameter logistic)
Partial credit model (ore Difficulty No assumptions about sca
parameter logistic) order
Graded response modéio- Difficulty, Assumed ordered scale
parameter logistic) discrimination
Nominal response model (two Difficulty, No assumptions about sca
parameter logistic) discrimination order

In addition toobtain the primary independent variables for this study,iR3$
employedto analyze the CWF survey items and scalesO psychometric properties. IRT can
be used to examine the scalesO construct validity, which may inform future studies using
the CWF questiamaire. One facet of construct validity is itemsO response format
adequacy. First, response format is considered appropriate if any response option has at
least ten counts. This is necessary to obtain stable (repli¢ialoli®pgs. Second, the
personsO meareasure (also called personsO ability or attitude) should increase with the
rating scale values because more of the rating scale is estimated to expose more of the
latent trait being measur¢dinacre, 2002)

Finally, the category fit statistics, which are estimates of the degree to which
empirical responses tceins follow the modeled responses, should be below the
acceptable thresholds. More specifically, the outfit mean standardized square statistic

(MNSQ) for each response option should be lower thar{Bead & Fox, 2001)
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In Rasch analysis two types of fit statistics used to assess how well dietfiho
the empiical data: 1) infit (MNSQ) and 2)utfit MNSQ. Infit MNSQ is an index
weighted by the difference between personsO ability and item difficulty, which makes it
more sensitive to unexpected responses. Outfit MNSQ is an unweighted index more
sensitive to exe'rme responses. High infit and outfit (underfit) reflect lack of
predictability of an item. Low infit and outfit (overfit) indicate oy@edictability of an
item (Bond & Fox, 2001)

A second aspect of validity is unidimensionality, which indicates that items in a
scale are measuring the same construct. Unidimensionality ces®sedwith the infit
MNSQ statistic: 1) amifit MNSQ greater than 1.4, which means 40 percent more
variarce than expected, indicates that the item may be measutifigrant construct;
and 2) annfit MNSQ lower that 0.6 indicates item redunda@@right & Linacre,

1994)

Reliability, which refers to the level of true and error variance in an observed
score, is another instrument property that shoaldaluated. IRT estimates reliability
indices for persons and items. The person reliability index denotes the reproducibility of
person placement across other items measuring the same construct, which is equivalent to
the CronbachOs alpha (test relighilit classical test theor@ond & Fox, 2001; Linacre,
1999) The item reliability index estimates the replicability of item location along the
measured variable if a different sample afso@s with equal ability would answer the

guestionnairéBond & Fox, 2001)
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A description of the CFW questionnaire item selection to create this studyOs

independent variables is provided below.

Creation of @ccess taCareO variable

In this study Access taCare is defined as the patientOs reported alaility t
approach, enter, and make use of needed health sgi@exsis & Care, 1993Access

to Carewasmeasured with the following questions:

¥ Is there Oone doctorOs practice, health center, or clinic you usually go to
for mostof your medical care? Please do not include the hospital
Oemergency departmentO

¥ Is there one OdoctorO you usually see for your medical care at this place?

¥ Is there a nurse or other clinical staff (other than a doctor) who is regularly
involved with your halth carebfor example, who discusses test results,
treatment plans or advises you on your health?

¥ Inthe past 2 years, have you ever felt your time was wasted because it
took you a lot of time to schedule specialist?

¥ In the past 2 years, have you evdr yeur time was wasted because you
were kept waiting a long time to see the doctor for a scheduled

appointment?
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The response options for these items were Oyes,O Ono,0 Onot sure,O and Odeclinec
to answer.O For the above items, dichotomous variablesreated. Response

categories Onot sure,O and Odeclined to anssvedded as missing

Creation of Qontinuity of CareO variable

Continuity ofCare relates to the tasks necessary to assure that patients' health
concerns are addressed once there is rrgehlaetween healthcare settings such as
hospitalization discharge to home cé@&erteis & Care, 1993} ontinuity of carevas

measured with the following three items:

¥ When you left the hospital, did the hospital makeingements or make
sure you had followup visits with a doctor or other health care
professional?
¥ When you left the hospital, did you receive written information on what to
do when you returned home and what symptoms to watch for?
¥ In the past 12 monthbas OdoctorO or other staff at your regular place of
care reviewed with you any medications you take, including those
prescribed by other doctors?
The response options for these items were Oyes,O Ono,0 Onot sure,O and Odeclinec
to answer.O For the abotens, dichotomous variablegrecreated. Response
categories Onot sure,O and Odeclined to anssvedded as missing.

Creation of Bespect foPatients®referencesO variable
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Providers®espect foPatientsO preferendesolves engaging patients the
decision making process treatments and medical procedures, acknowledging patientsO
individuality, considering the impact that a treatment might have on patientsO quality of
life, eliciting patients® needs and expectations form care, and undegstaadiatientsO
abilities and limitations to partake in their own céerteis & Care, 1993Yhis variable
weremeasured with the following three items:
¥ When you need care or treatment, how often does the doctor or medical
staff you see give you an opportunity to ask questions about recommended
treatment?
¥ When you need care or treatment, how often does the doctor or medical
staff you see spend enough timigh you?
¥ When you need care or treatment, how often does the doctor or medical
staff you see involve you as much as you want to be in decisions about

your care and treatment?

The response options for these items were Oalways,O Ooftenti€séme
Orarely or never,O Onot applicable,0 Onot sure,0 and Odeclined to answer.O Response
categories Onot applicable,® Onot sure,O and Odeclined toxsrsaed@d as missing.

Creation of Qoordination ofCareO variable

Coordination ofCare involves dequate communication among all specialty
providers of patients' care, medical support services, and front line practitioners. When

coordination of care is accomplished, patients can identify who is in charge of their care
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at any point, receive consistanessages from their care team, and know whom to
contact if help is needderteis & Care, 1993 oordination of caraveremeasured

with the following seven items:

In the past two years when receiving care for a medical proble
¥ Was there ever a time when test results or medical records were not
available at the time of your scheduled medical care appointment?
¥ Was there ever a time when you received conflicting information from
different doctors or health care professionals?
¥ Was there ever a time when doctors ordered a medical test that you felt
was unnecessary because the test had already been done?

In the past two years, have you experienced the following when seeing a specialist?

¥ The specialist did not have basic medic&bimation from your regular
doctor about the reason for your visit or test results.

¥ After you saw the specialist, the regular doctor did seem informed and up
to-date about the care you got from the specialist

After your visit in the emergency department,

¥ Did the doctors or staff at the place where you usually get medical care
seem informed and ujp-date about the care you had received in the
emergency department?

After your visit in thehospital,



¥ Did the doctors or staff at the place where you usually get medical care
seem informed and ip-date about the care you had received in the
hospitaP
In the past two years,
¥ Have you ever felt your time was wasted because your care was poorly

organized opoorly coordinated?
The response options for these items were Oyes,O Ono,0 Onot sure,O and Odeclinec
to answer.O For the above items, dichotomous variablesreated. Response

categories Onot sure,O and Odeclined to anssvedded as missing.

Creation of Gommunicatiorof Care) variable

Communication with patients involves the provision of technical as well as non
technical information such as patients' goals, expectations, and preferences.
Communication with patients should ensure that theynlytreceive appropriate and
complete information but also that the information is correctly under¢@edeis &

Care, 1993)Additionally, successful communication and information transfer assure all
medical and medication related practices are performed ghfelgt al., 2011)
Information and communication of caneremeasured with the flowing items:
¥ When you left the hospital, did someone discuss with you the purpose of
taking each of your medications?

¥ Inthe past 12 months, has OdoctorO or other staff at your regular place of
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care explained the potential side effects of any medictieirwas
prescribed?

¥ Inthe past 12 months, has OdoctorO or other staff at your regular place of
care given you a written list of all your prescribed medications?

¥ In the past two years, when you received a new prescription medication,
was there ever a tiewhen you were not sure what it was for or when or

how to take it?

The response options for these items were Oyes,O Ono,0 Onot sure,O and Odeclinec
to answer.O For the above items, dichotomous variablesreated. Response

categories Onot sure,O @ugclined to answen@recoded as missing.

Negatively worded itemwerereversecoded so that a higher score indicate

higher measure of the latent trait.

Creation of ®ealthcare system tyPevariable

Countrieswerecategorizednto groups that share broadly similar organizations,
based on a study conducted by @rganization for Economic Goperation and
Developmen{OECD). TheOECD performedcluster analysis witlkountry level dat#o
develop a typology of healtare systemaccounting for the number of groups and the
degree of heterogeneity within groudsumard, 2010)The USdid notparticipate in the
study; thereforéor this investigation, the U@asthe reference category for the analysis.

The other groups are: 1) countries that depend broadly on market mechanisms



regulating insurance coverage and service provi€&®R, NTH, SW); 2) countries that

rely onpublic basic insurance coverage and extensive market mechanisms in regulating
provision,(AU, CAN, FR); 3) countries with public insurance coverage, public service
provision with ample choice of providers, no gké&=ping mechanisms, and limited

private supply (SWE); and 4) countries with public insurance coverage and public service
provision but with and important role of gatekeeping (NZ, NW,J&)mard, 2010)

Table 3.4 shows a summary of the dependent and independabtesafor this

investigation.
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Table 3.4Summary of dependent and independent variables

Variables Original response ltem Level of
format (# of categories) pool measurement
for analyses
Dependent
Medical error Dichotomous 1 Dichotomous
Medication error Dichotomous 1 Dichotomous
Laboratory error Dichotomous 1 Dichotomous
Independent
Access to care Polytomous 5 Intervak
Continuity of care Dichotomous 3 Interval
ProvidersO respect for patient Polytomous 3 Interval
preferences
Coordination of care Dichotomous 8 Interval
Communication of care Dichotomous 4 Interval
Categorical - Categorical
1) US
2) GER, NTH,
Healthcare systeitype SW
3) AU, CAN, FR
4) SWE
5) NZ, NW, UK

*To be onvertednto interval using Item Response Theory analyses, AU= Australia,
CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New
Zealand, SWE=SwedeBSW=Switzerland, UK=United Kingdom, US=United States

Control variables

Table 3.5 describes the control variables selected for this study. These variables
were selected based on previous research, which was summarized in ch&pteethis
studyOdatacome from consumersO opinion about their healthcare, potential control
variables at the practice level or country level were not avail@bkmstrelated barrier
variableasoperationalizedy the responses to the question: ODuring the past Rsnon
was there a time when you had a medical problem but did not visit a doctor because of

cost?



Table 3.5 Summary of control variables

121

Variable

Description/Measurement

Measurement

Sex
Age

Education

Income(relative to each
countryOs national average’

Perceive Health Status

Chronic Conditions

Number of prescription drug

Costrelated barriers

Emergency departmense in
the past two years

Hospital stay in the past two
years

Elective surgery in the past
two years

Male/female

18EP9 years

30E49 years

50864 years

65years and above

High school or less

Some college

College graduate or higher
Much below average
Somewhat below average
Average

Somewhat above average
Much above agrage
Excellent U very good
Good

Fair U poor

None

1 condition

2 or more condition

None

1 prescription drug

2 or more prescription drugs
Yes

No

Yes

No

Yes

No

Yes

No

Dichotomous
Categorical

Categorical

Categorical

Categorical

Categorical

Categorical

Dichotomous
Dichotomous
Dichotomous

Dichotomous
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3.6 Data analysisplan

Data nanagement

|
Datawereexamined to determine the presence of outliers, completeness and

consistency (i.e., respondent answered OnoO to need of elective surgery and then indicated

a waiting period for elective surgery).

Item Responséheory (IRT) analyses

The procedure of estimating personsO ability (the location of each person on the
variables of interestyasconductedvith WINSTEPS softwaregersion 3.71.0.1
following LinacreOsecommendations (See Table gLfacre, 2002)First, category
frequencies and average measweg examined foeach response option. Then, rating
scale step calibrations and category fit statistiereassessed. Step calibrations should
increase for at led4.4 logits but no more than 5.0 logftsnacre, 2002)Subsequently,
probability curvefor each responsmategorywasexamined. Each response category
should exhbit a probability of at least 0.5 of being selected. Categaescollapsed to
create urform frequency distributions, shoullde above requirements are not met.
Finally, Infit MNSQ and Outfit MNSQ statistiagereevaluated. Appropriate values
range baveen 0.6 to 1.4 for rating scale détmacre, 2002xnd0.8 to 1.3 for
dichotomous datéBond & Fox, 2001) The personsO score from the {igting model
wereused as independent variables in the subsequent andlgises.is no consensus on
the minimum sample size for IRT analy$Beeve & Fayers, ZB). The rule of thumb is

50 respondents for the Rasch dichotomous and Ratings scale (fitele & Fayers,
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2005) whichweremet in this studyAll IRT analyses were conducted using the sampling

weights trough the PWEIGHT command, which is available on WINSTEPS.
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Table 3.6Guidelines for optimizing scalesin Rasch analysesAdapted from (Linacre, 2002)

Raschdichotomous
and Rating Scale
requirements

Explanation Potential fixes if conditionis not met

At least 10
observations per
category

Regularobservation
distribution
Average measures
advance
monotonically with
category

Outfit meansquares

Step difficultiesby at

least 1.4 logits

Step difficultiesby
less than 5 logits

Each Oscale item® should have a frequency i If not observed:

of at least 10 respondents Omit from this set & renumber categories
Anchor
Use mathematical device to keep categories it
analysis

Should hcreasfDecreasavith category Combine adjacent categories

depending on scale and intent
(1) The average measures should increase  Combine noradvancing (or barely advancing)
monotonicallyand(2) average and expected categories with those below them
measures should be reasonably close to one
another
If > 2, data are Otoo random;O values > 2 suc¢ Consider removing observations in ttaegory
there is more unexplained neithan explained thathas a large MNSQ outfit valueombine
noise Optimal should béetween 0.6 and 1.4 categories odrop category entirely
Look at the person respond2did one person
select the same nesnse for all answers?
If <1.4, the category may be too narrow and Redefine the categories or combine the
redefining categories to have wider substantiv categories
meaning or combining categories may be
indicated
If >5 logits, the category represents a wide rar Consider redefiningnore narrow categories
of performance and may create a Odead zone Help the uses to better understand the categor
the middle of a category (the category looses (e.g. offer instrument training)
precision)
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Exploratoryanalyss

Descriptive analyss of the study variablesereperformed to characterize the
study sampleContinuous variableserechecked for normality with plots (e.g.,
Quantilequantile plots, histograms, bgtots), frequency tables and twway cross
tabulationsvereperformed to assess the cell diaecategorical dateExploratory
bivariate analyse®(g., chisquare tests, $¢&s of correlationjsbetween the dependent and
the independent armbntrolvariableswereconducted using the survey weights.

The three outcomds be assessed in this study are dichotomous; therefore
logistic regressiomasemployed as the statistical analytic methotest his studyOs
hypothess. Logistic regression examigthe effect otheindependent varialdeon each
dependent variable (sekported medical, medicatipand laboratory errorsgifter
controlling for dherpotentialvariables known to explain the dependent variables.
The functional form fomultivariatelogistic regression igiven by the following

equation
Logit P = In(P/2P) =! +"1(Xp) + ..."i(Xn) +#

where
P is the probability ofeporting arerror (medical, medication, or laboratory)
"i = coefficients of independeand control variables
I = intercept
#= error term

Univariateweightedlogistic regressiongereperformedto evaluatainadjusted
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associations between the main independent vasahk all control variables with each

of thethreedependent variables.

Multivariate analyses

Multivariate weighted logistic regress®wereconducted with all independe
variables and theontrolvariables that showed relationship of significance (olJin
the exploratory analyses.

Results of the regressionerereported as exponentiated coefficients (e.g., odds
ratios (OR)), with 95 percent confidence intervals and associatatlies A level of
significance of 0.01 (twadailed)wasused to account for the large sample size. The
significance of the regression coefficidot the independent varialsen each model
wereusedto testhypotheses k1 to H,15, whereH, ! ;=0 (=Singleparameter). Complex
survey designs violate the underlying assumptions Hfestor likelihood ratio test
(Heeringa et al., 2010Thus, the adjusted Wald test for complex survey wWat
employedo test the overall significance of variables with multiple paraméta&sringa
et al., 2010)The Wald test examines whether the estimated parameters of a categorical

variable in the logistic model are significant from zero.

The adequacy of the modelssassessed with overall goodnesdit-test for
complex surveygArcher,Lemeshow, & Hosmer, 200.7A non-significant(p>0.05)test

indicatesa good fit(Archer 2006).

To test hypotheses #H6a to H18e, a model with twavay interactions between

the healthcare system type variable and each othe ofdependent variablewasfitted



for the three outcomes. Once again, the adjusted Wald@agesed to determine
whether the parameters of the tway interactions are significantly different from zero.
Finally, the effect of confoundingasassessed by comparitite relative chang€>10%)
in estimated odds ratios betwagamadjustecaind adjusted logistic regression models
(Greenland, 19890 he adjusted models were presented when there was presence of
confounding.

The statistical software STATAL.Owasused tgperformlogistic regrasion
analy®s. Thesvy functionwasused to obtain parameter estimates and account for the
survey sampling design. Taylor series linearizatiasutilized to obtain varianceO

estimatesA summary of the hypotheses tests in this study is presentaiolen37.
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Table 3.7 Summary of hypotheses tests

Specific  Specific Specific

. Aim 1 Aim 2 Aim 3
Variables Medical Medication Laboratory
DV errors errors errors
Access to care Hol H.6 Holl
Communication of care Ho2 Ho7 Hol2
Continuity of care Ho3 Ho8 Hol3
Coordination of care Ho4 Ho9 Ho14
ProvidersO respect for patientsO preferer  Ho5 H,10 Ho15
SpecificAim 4
IV Healthcare system type (HCSTYPE)
Access to car¢eiCSTYPE Ho16a Hol7a Ho18a
Continuity of care HCSTYPE Ho16b Hol7b H,18b
Coordination of car& HCSTYPE Hol6C Hol7c Ho18c
Information of car¢é HCSTYPE Ho,16d Ho17d H,18d
ProvidersO respect for patiemtsferences  H,16e Hol7e H.18e

* HCSTYPE

Ho= Null hypothesisDV=Dependent variables, IVatlependent variables,
HCSTYPE=Healthcare system type

3.7 Limitations
The results ofhis investigationmust beinterpretedn light of thestudyOs design

limitationsandassumptions.

Data from this study are cresectional; therefore causal directiomoat be
addressed. However, it is unlikely that increasedrsglbrted medical errors would
increase the perception of quality. Efforts were made to gather data from a representative
sample; however, the results generalizabistlimited by the counteisfrom which data
were available. Sampling bias due to the use of randomdiiding (RDD) of landlines
could be deemed a concern because it excludes households without telephones, which

tends to occur in underserved populati@@all, Davern, Boudreaux, Johnson, & Nelson,



2011) Additionally, thenumber of households that use only cellphone is incrgas
Recent estimates for theSlsuggest that around 20 percent of Americesenly
wireless phonef~erraro, Krenzke, & Montaquila)

Another limitation of this study is that all data were selforted and responses
were not independently verified. Despite the provision ofioa¢@nd medication error
definitions to respondents, there is potential for misunderstanding these terms. This might
have introduced measurement error. Also, participants were asked to report whether they
experienced unsafe events during the previousygaos, which may be subject to recall
bias especially for senior populations.

The present investigation is a secondary study of previously collected data.
Therefore, the analysis is restricted to the information gathered for the initial survey
purpose. Thre were dimensions of the quality framework used forsthigdy(i.e.,
emotional support, pain managemdmnmn which the CFW questionnaire failed to
collect data. Other independent variables not captured by the questionnaire may explain
the variation irresults such as healthcare settiegel and providetevel attributes,
which are related to patient safety. Additionatlgta entry errors on other potential
sources of errors made during the surveying process can be more difficult to assess and
detectin secondary analysis. Finally, variability in the data collection enasi®nally
may have an impact on data quality. However, Harris Interactive Inc. aimeducing

these limitations with the use cdbmputer assisted telept®interviewing.
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3.9 Ethical considerations

This study is a secondary analysis of existing and publically available survey data.
The information was recorded in such a way that subjects cannot be identified directly or
through identifiers linked to the subject. Therefore, the present study isnside®d
human subjects research by the University of Arizona IRB as cited by the regulations of

the US Department of Health and Human Services (45 CFR 4&)q2AppendixB).
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CHAPTER 4: RESULTS

This chapter presents the results of analyses exantmenglationship between
perception of healthcare quality and patient safety in a multinational sample. The results
presented in this chapter include: (1) a description of the study sample selection; (2) a
descriptive analysis of the study sample; (3) ltesaf the Rasch analyses; (4) the
examination of the relationship between perceived quality of care and medical errors;(5)
the investigation of the relationship between perceived quality of care and medication
errors; (6) the evaluation of the relationsbetween perceived quality of care and
laboratory errors; and (7) the examination of the effect of healthcare system typology on
the relationship between perceived quality of care and medical, medication, and

laboratory errors.

4.1Response rate

A total d 19,738 persons aged 18 and older completed the telephone interviews in
the 11 countries. The response rates for each country varied from 42% in Sweden to 9%
in the Netherlands (see Table 4.1).

Table 4.1Commonwealth Fund 2010 International Health Sumnesponse rate

Country Number of Response Country Number of Response
respondents Rate (%) respondents Rate (%)
Australia 3,552 26 New Zealand 1,000 30
Canada 3.302 29 Norway 1,058 13
France 1,402 21 Sweden 2,100 42
Germany 1,005 20 Switzerland 1,306 54
Netherlands 1,001 9 United Kingdom 1,511 24

United States 2,501 26




! 132

4.2 Selection of study sample

For this study, participants who were qualified and answer any of the three items
measuring the dependent variables for aims one to three (medical error, medication error,
or laboratory error) were included in the analysis. Figure 4.1 outlines the asalytyc
sample for each one of the study aims. For the medical error and medication error
outcomes analysis, all 19,738 participants were qualified to respond the items measuring
the outcomes. A total of 175 observations were excluded from the study sample
corresponding to participants who were not sure or declined to answer the question
assessing the medication error outcome. A total of 149 observations were excluded from
the study sample corresponding to participants who were not sure or declined to answer
the question assessing the medical error outcome. After excluding respondents with
missing data on the independent variables, the final study sample for the medication and
medical error (aim one and two) was 9,872 and 9,862 and respectively.

A total of 15,732 participants were qualified to respond the item measuring the
laboratory error outcome (aim three). Qualification was based on the positive response to
the item: OHave you had any blood testsys, or any other medical tests in the past 2
years?®rom these, 64 respondents were not sure whether they had a medical test and 29
declined to answer the question. These 93 observations were excluded from the analysis.
From the 15,639 qualified participants 195 where not sure whether they had experience a
laboratory error and nine refused to answer. These 204 observations were also excluded

from the study sample. Thus, the analytic sample for aim three contained 15,435
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observations. After excluding respondents with missing data on the independent

variables the final study sample for the laboratory error outcome was 8,879.



Figure 4.1 Study sample
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Aim1
Medicalerrors

outcome n=19,738
1

Aim 2
Medication errors
outcomen=19,738

Aim 3
Laboratory errors

outcomen=15,639
1

Excluded:
123answered ot
sured

26 Declined to answer

24 Declined to answer

Excluded: Excluded: .
151 answered Kot 195 answered Kot
sured sured

Individuals with
complete data on the
medical error outcome

Individuals with
complete data on the
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|

Final sample for the
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To examine whether the study population differed ftbose excluded,
comparisons o$ocicdemographic characteristics were conducted using chi square tests.
Table 4.2 compares the sociodemographic characteristics of included and excluded study
participants by study outcome. Statistically significant differences were found for

country, sex, age, and education.
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Table 4.2Weighted sociodemographic characteristics of included and excluded survey respondents

Sample for aim 1 Sample for aim 2 Sample for aim 3

Medical Errors Medication Errors Laboratory Errors

Included Excluded Included Excluded Included Excluded

(n=9,872) (n=9,866) (n=9,862) (n=9,876) (n=8,879) (n=10,859)

n % n % p-value n % n % p-value n % n %  p-value
Country
Australia 2,055 19.3 1,497 16.8 2,059 194 1,493 16.8 1,924 20.2 1,628 16.4
Canada 1,749 17.3 1,553 16.3 1,748 17.3 1,554 16.3 1,589 175 1,713 16.2
New Zealand 565 5.6 435 4.6 564 5.6 436 4.6 528 5.8 472 45
United Kingdom 473 5.7 1,038 94 469 5.6 1,042 94 332 46 1,179 9.8
United States 1,428 13.8 1,073 11.7 1,436 139 1,065 11.6 1,312 139 1,189 11.8
Germany 378 44 627 57 <0001 379 45 626 56 <0.001 318 42 687 58 <0.001
Netherlands 495 54 506 4.8 497 54 504 48 432 52 569 5.0
France 647 7.2 755 7.0 647 7.2 755 7 599 74 803 6.9
Norway 567 5.8 491 5.0 564 5.8 494 5 529 6.1 529 438
Sweden 1,022 10.2 1,078 11.0 1,006 10 1,094 11.2 876 9.8 1,224 11.2
Switzerland 493 53 813 7.7 493 53 813 7.7 440 53 866 7.6
Sex
Male 3,657 43.1 4,544 53.2 <0.001 3,641 43.0 4,560 53.2 <0.001 3,281 43.2 4,920 52.3 <0.001
Female 6,215 57.0 5,322 47.0 6,221 57.0 5,316 46.8 5598 56.8 5,939 47.7
Age
18EP9 years 612 11.0 1,600 23.3 <0.001 612 11.1 1,600 23.2 <0.001 496 10.3 1,716 22.7 <0.001
30-49 years 2,439 29.8 4,028 43.2 2,432 29.7 4,035 43.2 2,136 29.4 4,331 42.3
50864 years 3,107 28.8 2,525 20.9 3,098 28.7 2,534 21.0 2,858 29.4 2,774 211
65 + 3,714 30.4 1,713 12.6 3,720 30.6 1,707 125 3,389 30.8 2,038 13.9
Education
High school or less 4,917 57.3 4,296 52.9 4,909 57.2 4,304 529 4,397 575 4,816 53.1
Some college 2,514 23.0 2,417 24.6 <0.001 2,515 23.0 2,416 24.6 <0.001 2,275 229 2,656 24.5 <0.001

College graduate or highe 2,441 19.8 2,484 22.5 2,438 19.8 2,487 22.5 2,207 19.5 2,718 22.4




4.3Developments of the perceived quality of care independent variables

The purpose of conducting Rasch analyses in this study was to convert raw
ordinal and nominal data responses to interval level measures when the data fit the model
and to use such measures as independent variables in subsequent analyses.

A necessary step survey research is to assess the instrument psychometric
properties. The following section presents the results of the Common Wealth Fund
(CWF) International survey items validity and reliability. For this study quality of care
from the patient perspeeé was assessed in five dimensions: Coordination of Care;
Continuity of Care; Care Communication; Access to Care; and ProvidersO Respects for

PatientsO Preferences.

Rating scale functioning

One step in Rasch analysis consists in evaluating how participants use the
response scale. Rating scale functioning indicates the extent to which the response
categories were correctly used and interpreted. In the CWF survey, items in one
dimension (ProdersO Respects for PatientsO Preferences) upethtaldkert type scale
with response options DRarely or neverO taDAlways,O and four dimensions (Access
to Care, Communication of Care, Continuity of Care, and Coordination of Care) used a
dichotomos Oye$100 response category.

The weighted counts and percentages displayed in table 4.3 for theti,pesrt
scale indicate that all four categories were fully used by the respondents because each

category satisfied the criterion for minimum counts ob®ervations. The observed
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average measure for a category represents the average level of endorsement (e.g., level of
satisfaction) of the persons who selected that category. Table 4.3 shows that the observed
average measures increased with the categdues. The Infit and Outfit mean square
statistics for all 4 categories fall between the accepted ranges of 0.6 to1.4 indicating a
good fit to the structure of the rating scale. The category thresholds and category
measures increase in ascending ordecatohg that respondents were able to properly
differentiate the ordinal scale configuration. Moreover, the separation between category
thresholds exceeded the acceptable range of 1.4 to 5 logits. This indicates that there is

appropriate distinction betwee&ategories without large gaps.

Table 4.3Summary of category structure for Likeype items for the ProvidersO Respects for
PatientsO Preferences dimension

Dimension/ Rating Observed Observed Infit Outfit Andrich  Category

# ltems category count average MNSQ MNSQ Threshold Measure
(%)
ProvidersO 1= Rarely 2466 -1.16 1.18 1.17 N/A 2.88
Respect for or never (5)
Patients® 2= 4585 -0.21 0.84 0.80 -1.63 -0.97
Preferences Sometimes (9)
/ 3= Often 10153 1.26 0.88 0.91 -0.20 0.89
3 items (20)
4= Always 33574 2.01 1.11 1.08 1.83 3.02
(66)

#=number, MNSQ=Mean Square Statistic, N/A=Not applicable

A visual inspection of the probability curves from the ProvidersO Respects for
PatientsO preferences scale confirmed that respondents usgidghecale as expected
(Figure 4.2). All responses options achieved the 0.5 probability of response cutoff point.
This means that respondents were able to differentiate between a response option and the

next adjacent category.



Figure 4.2 Response scaferobability curves of the Respects for PatientsO preferences dimension

1

— Category probability: 1 Rarely or never — Category probability: 3 Often
09 P == Category probability: 2 Sometimes == (Category probability: 4 Always

"#$%E&Y' (VB +!,-./$0.-

- J-1)+$#I" &)'-0). 2'#-+-#-01-. 134-&.5#-6!'0/($7").8 !

Table 4.4 displays the summary of category functioning parameters for the four
dimensions with dichotomous response options. The coherence measures represent the
degree of consistepdetween observed and expected scdies.index OM C,0 or
measure implies category, expresses the percentage of scores expected to be observed in
a category that is actually observed in that category. The indesMJT or category
implies measure, reprads the percentage of scores observed in a category that is

expected in that category by the model (Linacre, 2002). The recommended limit for both
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indexes is above 40 percent. As shown in Table 4.4, all the coherence levels are over the
40 percent cutoff @nt. The Infit and Outfit measquare statistics for the dichotomous
response options in all but the Communication of Care dimension fell within accepted
ranges, indicating good fit to the dichotomous scale structure. A second Rasch analysis
was conductedfter reviewing the fit statistics of each one of the items in the
Communication of Care dimension, which resulted in the deletion of theDfidmare was

a time when you received a new prescription medication, and were not sure what it was
for or when orhow to take it.@fter this second analysis the Outfit mesgquare statistic

improved for the dichotomous scale from to 2.00 to 1.09.

Table 4.4Summary of category structure for dichotomous items

Dimension/ Rating Observed Observed Infit Outfit Coherence

# ltems category count (%) average MNSQ MNSQ M —-C C-—M
Access to Care 0=No 24,044 (27) -0.63 097 082  76%  65%
/5 items 1=Yes 66,377 (73) 1.88 1.03 1.28 84%  90%
Continuity of 0=No  5,650(33)  0.00 1.00 099  61%  49%
Care/3items  4_ves 11598(67) 0.35 1.00 101  63%  74%
Communication 0=No 10,539 (27) -1.34 0.96 2.00 84% 84%
of Care/4items  |_ves 29035(73) 1.84 090 094  87%  87%
Coordination of 0=No 16,203 (16)  0.16 1.00 099  67%  41%
CareBitems | _ves 84102(84) 1.8 101 101  76%  90%

MNSQ=Mean Square Statistic,-MC=measure implies category,-&M= category implies
measure.

Dimensionality
One of the requirements of the Rasch model is unidimensionality, which means

that the score produced by measures represents acngleuct. The unidimensionality
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of each dimension was assessed using the item fit statistics. Table 4.5 to 4.10 display the
item fit statistics for each item in the five dimensions. OMeasureO corresponds to the
estimation of the item difficulty or Odiffitt to endorseO parameter. This represents the
location of an item along the latent trait continuting greater the value of item

difficulty, the lower the probability of the item being endorsed. Infit and Outfit MNSQ
range of 0.6 to 1.4 is consideredeagpriate. If an item falls outside this range, further
analysis of the Poirtb-Measure Correlation is required for the specific item. An item

may misfit because it is too complex, confusing, or because it actually measures a

different construct.

In theAccess to Care dimension, the item with the lowest measure Mage O
one regular practice to obtain medical c&éSee Table 4.5). This means that
respondents were less likely to agree with this item. The hardest item to agree with was
Orhere is existergcof clinical staff (other than a doctor) involved in my health€arigor
this item, the outfit MNSQ statistic is above the accepted range (over 1.4), which means
that it may be collecting some error. However, this item was retained in the model

because th Infit MNSQ statistic and the correlation values are within acceptable ranges.
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Table 4.5Items statistics for the Access to Care dimension

Access to Cardtem Measure SE  Infit Outfit P-M
(Logits) MNSQ MNSQ Correlation

Clinical staff (other than doctor) involved 2.89 0.02 1.13 1.54 0.59

in healthcare

Keep waiting a long time to see the doctor-  0.18 0.02 0.93 0.90 0.60

a scheduled appointment

Takes a lot of time to schedule specialist -0.54 0.02 0.92 0.86 0.55
appointments

One regular doctoat medical care place -0.87 0.03 1.102 1.04 0.41
One regular practice to obtain medical care -1.66 0.03 1.102 0.60 0.49

SE=Standard Error, MNSQ=Mean Square Statisti®lZPointto-Measure Correlation

Table 4.6 displays the summary of measures arsthatitsts for the Continuity of
Care dimension. The three items met the Infit and Oultfit quality criteria and exhibited
exceptional correlation coefficients. For respondents, the most difficult item to agree
with was Gomeone at the medical center reviewed with me any medications taken,
including those prescribed by other doctor,” while they were more likely to endorse the
item statinghat someone made arrangements for them to have falowisits with a

doctor or other health care professional afterdpéischarged from the hospital.

Table 4.6ltems statistics for the Continuity of Care dimension

Continuity of Care Item Measure SE Infit Outfit P-M
(Logits) MNSQ MNSQ Correlation

Reviewed with patient any medications takel  0.13 0.06 1.15 1.15 0.83

including those prescribdaly other doctors

Received written information on what to do 0.05 0.05 0.96 0.96 0.74

when returning home and what symptoms tc

watch for

The hospital made arrangements patienthac  -0.19 0.05 0.93 0.93 0.73

follow-up visits with a doctor or other health
care professional after leaving

SE=Standard Error, MNSQ=Mean Square Statistidd#Pointto-Measure Correlation
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Table 4.7 presents the results for the measures and fit statists of the
Communication of Care dimension items. Evidence showed that th®©iféxa patient
received a new prescription medication, and were not sure what it was for or when or
how to take it@id not function optimally as an assessment in the Communication of
Care dimension. The Outfit meanuare statistic exceeded the 1.4 threshold level.
Moreover, the Outfit statistics surpassed two, which suggests that the item may distort or
degrade the mearement system. Additionally, the iterorrelated poorly (0.2) with the
other items in this dimension. Although respondents were more likely to endorse this
item, it maynot be part of the same construct. For these reasons, this item was excluded

from themodel.

Table 4.7Items statistics for the Communication of Care dimension

Communication of Careltem Measure SE Infit Outfit P-M
(Logits) MNSQ MNSQ Correlation

Received a written list of all prescribed 2.58 0.04 101 1.07 0.73

medications

Explainedthe potential side effects of any 0.54 0.03 0.74 0.72 0.77

medication that was prescribed

Someone discuss with you the purpose of takir  -0.62 0.06 1.08 1.23 0.52

each of your medications

Received a new prescription medication, and -2.50 0.05 1.14 2.84 0.20

were not sure what was for or when or how to

take it

SE=Standard Error, MNSQ=Mean Square Statisti®lZPointto-Measure Correlation

A second Rasch analysis was conducted for the three items of the Communication
of Care dimension after eliminating the misfitting it@Where was a time when you
received a new prescription medication, and were not sure what it was for or when or

how to tke it.OThe summary of the fit statistics on the secomul analysis is presented
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in Table 4.8. The data shown indicate that there are not problematic items in the
Communication of Care dimension after the item deletion. Respondents were least likely

to erdorse the item stating that they received a written list of all prescribed medications.

Table 4.8ltems statistics for the Communication of Care dimension (3 items only)

Communication of Careltem Measure SE Infit Outfit P-M
(Logits) MNSQ MNSQ Correlation

Received a written list of all prescribed 1.96 0.04 101 1.13 0.73

medications

Explained the potential side effects of any -0.50 0.04 0.90 0.91 0.77

medication that was prescribed

Someone discuss with you the purpose of takir  -1.45 0.08 1.20 1.44 0.52

each of youmedications

SE=Standard Error, MNSQ=Mean Square Statisti®|ZPointto-Measure Correlation

Results of the Rasch analysis for the Coordination of Care and ProvidersO Respect
for PatientsO Preferences dimensions are presented in Table 4.9 and 4.10 respectively.
Examination of the results indicates that all items for both dimensions met albooiteri
the Rasch model. Thus, further review of these questions was not required.

For the Coordination of Care dimension, respondents were least likely to agree
with item OAfter visiting the ED, doctors at the place where you usually get medical care
seeminformed and ugo-date about the care you had in the ERyklle they were likely
to endorse the ite®@Doctors ordered medical test perceived as unnecessary because the

test had already been dafe
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Table 4.91tems statistics for the Coordination of Cdimmension

Iltem Measure SE Infit Outfit P-M
MNSQ MNSQ Correlation

After visiting the ED, doctors at the place where ~ 0.93 0.04 1.14 1.17 0.57
you usually get medical care seem informed anc
up-to-date about the care you had in the ED

After seeing thespecialist, regular doctor did not 0.48 0.03 1.03 1.02 0.60
seem informed and ujp-date about the care

obtained from specialist

Received conflicting information from different 0.46 0.02 0.96 0.97 0.66
doctors or health care professionals

My care wagoorly organized or poorly -0.01 0.03 0.97 0.97 0.62
coordinated
After visiting the hospital, doctors the place wher -0.16  0.05 1.00 0.97 0.57

you usually get medical care seem informed anc
up-to-date about the care you received in the
hospital

Thespecialist did not have basic medical -0.34 0.04 0.99 0.95 0.55
information from your regular doctor about the
reason for the visit or test results

Test results or medical records were not availab  -0.65 0.03  0.98 0.97 0.56
at the time of your scheduled medical care
appointment

Doctors ordered a medical test that you feltwas  -0.71  0.03  1.03 1.07 0.53
unnecessary because the test had already been

SE=Standard Error, MNSQ=Mean Square Statistidd#Pointto-Measure Correlatign
ED=emergency department

ltems in the ProvidersO Respects for PatientsO Preferences dimension had the

highest item correlation coefficients ranging from 0.84 to 0.82 (Table 4.10).
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Table 4.10ltems statistics for the ProvidersO Respects for Patitnefe@ences dimension

ltem Measure SE  Infit Outfit P-M
MNSQ MNSQ Correlation

Spend enough time with patient 0.30 0.02 1.03 1.02 0.84

Involve patient as much as wanted to be in ~ 0.02 0.02 0.97 0.95 0.84

decisions about care and treatment

Give patient ampportunity to ask questions  -0.32  0.02 0.99 0.96 0.82

about recommended treatment

SE=Standard Error, MNSQ=Mean Square Statistidd#Pointto-Measure Correlation
Reliability

In Rasch analysis two measures of resultsO reproducibility are estimated:
reliability and separation measures. Table 4.11 displays the real and model measures for
each one of the five dimensions. Item reliability measures for all dimensions were high
whichindicates that the sample was sufficiently large to locate the items in the latent
variable. Item separation is used to verify item hierarchy (construct validity) when it is
equal or higher than three. It can be seen in Table 4.11 that all dimensidhssmet
criterion.

The person separation index gives an indication of how well the instrument can
separate persons in terms of the latent trait. The results for the person separation
measures in this sample are low which indicates the items in each dinsemsipmot be
sensitive enough to distinguish between high and low performers. The minimum
acceptable for person and item separation is two. The person reliability index indicates
consistency of the measures. The person reliability indexes for the saenplbelow

the minimum accepted (0.6). This also confirms that the instrument does not appear to be



working properly distinguishing people, which is expected for instruments with a low
number of items.

Table 4.11Reliability and separation measures

Dimension Type N= Real Model Real Model Cronbach
Reliability Reliability Separation Separation Alpha

Access to Care Persons 19,725 0.00 0.18 0.00 0.47 0.59
Items 5 1.00 1.00 63.74 64.75

Communication Persons 11,602 0.03 0.12 0.17 0.37 0.33

of Care ltems 3 1.00 1.00 24.98 26.62

Continuity of Persons 11,763 0.00 0.00 0.00 0.00 0.30

Care ltems 3 0.82 0.83 2.17 2.25

Coordination of Persons 19,352 0.00 0.00 0.00 0.00 0.61

Care ltems 8 1.00 1.00 15.25 15.46

Respect for Persons 17,410 0.35 0.38 0.74 0.79 0.91

patients ltems 3 1.00 1.00 15.55 15.63

preferences

ltem-Person Maps

The item maps for each dimension were examined to assess construct and content
validity. Construct validity was evaluated by inspecting the item hierarchy, and content
validity by determining if significant gaps existed between items in the map.

The itemperson maps display the interval measure in logits constructed from
ordinal responses. A logit scale (descending vertically) can be seen on the far left side of
the item maps. The iteqperson maps are presented in two halves: persons appear on the
left, and items on the right of the vertical logit scale. Both persons and items increase and
decrease along the same logit scale in equal distances. Person respondents are symbolized
as O #O or 0.0 .The center of the map includes the symbols, M, S, andriiedteEh
the mean, standard deviation, and two standard deviation marks for distributions of
people and items. Items located at the top of the scale are those less likely to be positively

answered (endorsed) by respondents. Persons located at the mpa#i¢hare those with
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higher levels of the latent trait being measured. When persons and items measures in the
logit scale do not align, the items available in the instrument may be too easy or to
difficult to endorse, and it is not possible to deterntireepersons measure of the latent
trait located above or below the itemsO difficulty range.

The itemperson maps for the five dimensions are presented in Appendix D. The
maps show that there was a mismatch for items and persons at the top of the atlale fo

five dimensions suggesting a need for developing more difficult to agree with items.

4.3 Descriptive statisticsof the quality of care dimensions(independent variables)

Table 4.12 shows a summary of the primary independent variables created using
Rasch analyses. The highest Rasch derived score corresponds to respondents® Perceptions
of ProvidersO Respect for their Preferences. On the contrary, the smallest value was found
in the Continuity of Care dimension. Inspection of the measuresO distrfbutidn
negative skewness for each one of the quality of care dimensions. Appendix E displays

the histograms and boxplots for the five dimension measures. .
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Table 4.12Descriptive statistics for the quality of care variables by study sample

Quiality of care variable Mean (logits) LSE 95% ClI
LB uB

Aim 1 sample medical error

Access to Care 1.88 0.02 1.84 1.92
Continuity of Care 0.49 0.01 0.47 0.52
Communication of Care 0.71 0.02 0.67 0.76
Coordination of Care 1.78 0.02 1.75 1.82
Respect for PatientOeferences 2.59 0.03 2.54 2.64
Aim 2 sample medication error

Access to Care 1.88 0.02 1.84 1.92
Continuity of Care 0.49 0.01 0.47 0.52
Communication of Care 0.72 0.02 0.68 0.76
Coordination of Care 1.79 0.02 1.75 1.82
Respect for PatientOeferences 2.60 0.03 2.55 2.65
Aim 3 sample laboratory error

Access to Care 1.89 0.02 1.85 1.93
Continuity of Care 0.53 0.01 0.50 0.56
Communication of Care 0.76 0.02 0.71 0.80
Coordination of Care 1.78 0.02 1.74 1.82
Respect for PatientOeferences 2.62 0.03 2.57 2.67

LSE=linearized standard errors, Cl=confidence interval, LB=lower bound, UB=upper bound
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4.4 Specific aim 1: relationship between perceived quality of care and medical

errors

Hol
Ho2
Ho3
Hod

Ho5

Sample characteristics for Specific aim 1 are provided in Table 4.13. Around nine percent

HypothesisStatements Am 1

There is no association betwe&ocess to Careand selfreported medical erroedfter adjustment
for other care quality factors.

There is no association betwe@ommunication of Careand self reportedmedical errorsfter
adjustment for other care quality factors.

There is no association between perceil@edtinuity of Care and self reported medical errors
after adjustment for other care quality factors.

There is no association betwe@nordination of Care and selfreported medical erroester
adjustment for other care quality factors.

There is no association betweRatientsO perceptions of Providers Respect for Patient
Preferencesand selfreported medical erroefter adjustment for other care qtyafactors.

The weighted study sample for Specific aim 1 was 9sl8@ey participants.

of respondents reported that they experienced a medical error. More than half of

responses involved females, and almost 60% were aged over 50 years old. A quarter of
respondents reported an income level average to their nationsO standards. AImost 44
percent of respondents were from countries with healthcare systems based on public

health insurance and health services operated mainly privately. Less than a quarter of

respondents reported having poor health status, although almost half of the sample

indicated having two or more chronic conditions. Most of participants did not use the

emergency department (62%), have a-aorergency surgery (81%) or have a hospital

admisson (69%) in the two years previous to the survey participation.
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Table 4.13Sample characteristics for Specific aim 1 (medical errors) (n=9,180 weighted sample)

Characteristics n % 95%Cl
LB UB
Experienced a medical error
Yes 841 9.2 84 10.0
No 8,339 90.8 90.0 916
Sex
Male 3,954 431 418 444
Female 5225 56.9 55.6 58.2
Age
18EP9 years 1,014 110 101 121
30-49 years 2,732 298 286 31.0
50864 years 2,640 288 27.7 29.9
65 + 2,793 304 293 316
Education
High school or less 5257 57.3 56.0 585
Some college 2,107 23.0 22.0 24.0
College graduate or higher 1,815 19.8 189 20.7
Income (relative to national averages)
Below average 3,867 421 409 434
Average 2,299 250 240 26.2
Above average 3,014 328 31.7 34.0
Healthcare System Type
Reference (US) 1,267 13.8 13.0 146
Private insurance, private services (GER, NTH, SW) 1,388 15.1 142 16.1
Public insurance, private services (AU, CAN, FR) 4,022 43.8 425 451
Public insurance, public services, no gatekeeping (SWE) 933 102 94 11.0
Public insurance, public services, gatekeeping (NZ, NW, UK) 1569 17.1 16.1 18.1
Perceived health status
Excellent/Very good 3,977 433 421 446
Good 3,270 356 344 36.9
Fair/Poor 1933 21.1 20.0 221
Chronic conditions
None 2,009 219 208 23.0
1 condition 2,606 284 27.2 29.6
2 or more conditions 4565 49.7 485 51.0
Number of doctors seen
None 505 55 5.0 6.1
1 2,554 278 26.7 29.0
2 or more 6,121 66.7 655 67.9

n=count, Cl=confidence interval, LB=lower bound, UB=upper bolibe Australia, CA=Canada
FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New Zealand, SWE=Sweden,
SW=Switzerland, UK=United Kingdom, US=United States
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Table 4.13Continued sample characteristics for Specific aim 1 (medical errors), (n=9,180
weighted sample)

Characteristics n % 95%ClI

LB UB
ED use in the past 2 years
Yes 3,530 38.5 37.2 39.7
No 5,649 61.5 60.3 62.8
Hospital admissionin the past 2 years
Yes 2,852 311 29.9 32.3
No 6,327 68.9 67.7 70.1
Non-emergency surgery in the past two years
Yes 1,776 19.3 18.4 20.4
No 7,403 80.7 79.6 81.6
Costrelated barriers to care
Yes 780 8.5 7.8 9.3
No 8,399 91.5 90.7 92.2

n=count, Cl=confidence interval, LB=lower bound, UB=upper bound, ED= emergency department

4.4.1Exploratory analyses Specific aim 1

Results of the bivariate analyses conducted to compare characteristics between
participants who experienced a medical error and those who did not are displayed in
Table 4.14. Participants who did not report experiencing a medical error had statistically
significant higher mean Rasderived scores for four quality of care measures: Access
to Care, Care Coordination, Communication of Care, and Respect for PatientsO
Preferences. Participants who s@ported medical errors were more likely to be younger
(p<0.001), with some college education (p<0.001), fair or pooipsetfeived health
staus (p<0.001) as well as to use more healthcare services compared to those who did no
experienced medical errors. There were not statistically significant associations between

the two groups pertaining to income level and number of chronic conditions.



Table 4.14Weighted bivariate analyses of self-reported medical error across respondents’
sociodemographic characteristics and quality of care scales (n=9,180 weighted sample).
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Characteristics

Experienced
medical errors

Not experienced p- value
medical errors

N=841 N=8,339
Mean LSE Mean LSE
Access to Care 1.20 0.08 1.95 0.02  <0.001"
Continuity of Care 0.40 0.06 0.50 0.01 0.09*
Communication of Care 0.37 0.08 0.75 0.02  <0.001"
Coordination of Care 0.58 0.08 1.90 0.02  <0.001"
Respect for patient’s preferences 1.69 0.10 2.68 0.03  <0.001"
n % n %

Sex

Male 352 8.9 3,602 91.1 0.572°
Female 489 9.4 4,736 90.6
Age

18-29 years 169 16.7 844 833  <0.001°
30-49 years 326 11.9 2,406 88.1

50-64 years 202 7.6 2,438 92.4

65 + 143 5.1 2,659 94.9

Education

High school or less 429 8.1 4,828 919  <0.001°
Some college 258 12.2 1,849 87.8

College graduate or higher 154 8.5 1,661 91.5

Income (relative to national averages)

Below average 373 9.6 3,494 90.4 0.477°
Average 193 8.4 2,105 91.6

Above average 275 9.1 2,738 90.9
Healthcare System Type

Reference (US) 152 12.0 1,115 88.0

Private insurance, private services (GER, NTH, SW) 114 8.2 1,274 92.0

Public insurance, private services (AU, CAN, FR) 375 9.3 3,647 90.7 0.028°
Public insurance, public services, no gatekeeping 82 8.8 852 91.2

(SWE)

Public insurance, public services, gatekeeping (NZ, 119 7.6 1,450 92.4
NW, UK)

Perceived health status

Excellent/Very good 257 6.5 3,720 93.5  <0.001°
Good 275 8.4 2,995 91.6

Fair/Poor 309 16.0 1,623 84.0

Chronic conditions

None 145 7.21 1,864 92.8 0.028°
1 condition 257 9.85 2,349 90.1

2 or more conditions 440 9.63 4,126 90.4

LSE=linearized standard error, AU= Australia, CA=Canada FR=France, GER=Germany, NTH=

Netherlands, NW=Norway, NZ=New Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom,

US=United States
a=tests of statistical significance based on t-test

b=tests of statistical significance based on Wald’s adjusted Chi-square test for categorical data
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Table 4.14Continued Weighted bivariate analyses of-sefforted medical error across
respondentssociodemographic characteristics and quality of care scales (n=9,180 weighted
sample)

Characteristics Experienced Not experienced p- value
medical errors medical errors
N=841 N=8,339
n % n %
Number of doctors seen
None 12 2.4 493 97.6  <0.00P
1 119 4.7 2,435 95.3
2 or more 710 11.6 5,411 88.4
ED use in the past 2 years
Yes 525 14.9 3,005 85.1 <0.00P
No 316 5.6 5,334 94.4
Hospital admission in the past 2 years
Yes 430 15.1 2,422 84.9 <0.00P
No 411 6.5 5,916 93.5
Non-emergency surgery in the past two years
Yes 265 14.9 1,511 85.1  <0.00P
No 576 7.8 6,827 92.2
Costrelated barriers to care
Yes 167 21.4 614 78.6  <0.00P
No 674 8.0 7,725 92.0

ED=emergency department B
b=Tests of statisticadignificance based on WaldOs adjustedsGnare test for categorical data

Unadjusted associations between the main independent variables with reporting
medical errors as well as each potential control variable are presented in table 4.15.
Consistent witlthe results presented before, Access to Care, Care Coordination,
Communication of Care, and Respect for PatientsO Preferences were statistically
significantly associated with the dependent variable medical error. An increase in the
level of perceived quiy of care, as measured by these four dimensions, decreased the
risk of selfreporting a medical error. The unadjusted analysis for healthcare system type
was marginally significant (p=0.017) at the 0.001 level. Respondents from countries with
healthcargublic insurance, publicly operated care services and gatekeeping were less
likely to seltreport medical errors compared to US respondents (OR=0.597, 95%ClI

0.4360.821).
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There was not association between the likelihood of medical error and Continuity
of Care, sex, income level and number of chronic conditions. The number of doctor visits

was a strong predictor of sekporting medical errors (no visits vs. two or moretsis

OR=5.26 p<0.001).
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Table 4.15 Univariate Logistic regression for medical errors (n=9,180 weighted sample)

OR LSE 95% CI Adjusted  p-value

LB UB Wald Chi2
Access to Care 0.733 0.025 0.686 0.784 81.91 <0.001
Continuity of Care 0.914 0.049 0.823 1.014 2.89 0.089
Communication of Care 0.880 0.025 0.833 0.929 21.09 <0.001
Coordination of Care 0.522 0.019 0.486 0.562 303.34 <0.001

Respect for patientOs preferences  0.792  0.017 0.759 0.827 114.64 <0.001
Sex

Male Referent 0.32 0.574
Female 1.056 0.103 0.872 1.279

Age

18EP9 years Referent 28.34 <0.001
30-49 years 0.675 0.108 0.494 0.922

50864 years 0.413 0.067 0.300 0.568

65 + 0.269 0.046 0.193 0.377

Education

High school or less Referent 9.80 <0.001
Some college 1572 0.170 1.271 1.943

College graduate or higher 1.047 0.123 0.831 1.319

Income (relative to national

averages)

Below average Referent

Average 0.860 0.109 0.670 1.103 0.72 0.489
Above average 0.943 0.101 0.764 1.164

Healthcare System Type

Reference (US) Referent

Private insurance, private service 0.654  0.112 0.468 0.914 3.00 0.017

(GER, NTH, SW)

Public insurance, private services 0.752  0.097 0.584 0.968
(AU, CAN, FR)

Public insurance, public services, 0.702 0.133 0.484 1.018
no gatekeeping (SWE)

Public insurance, public services, 0.598 0.096 0.436 0.821
gatekeeping (NZ, NW, UK)

OR=0dds ratio LSE=linearized standard error, Cl=confidence interval, LB=lower bound, UB=upper bound
AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New
Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=UnitedsState



Table 4.15 Continued Weighted univariate Logistic regression results for medical errors

(n=9,180)
OR LSE 95% CI Adjusted  p-value
LB UB Wald Chi2

Perceived health status

Excellent/Very good Referent 40.56 <0.001
Good 1.328 0.159 1.051 1.678

Fair/Poor 2.752 0.320 2.191 3.456

Chronic conditions

None Referent 2.99 0.051
1 condition 1.407 0.216 1.041 1.901

2 or more conditions 1.371 0.188 1.048 1.795
Number of doctors seen

None Referent 43.0 <0.001
1 1.961 0.594 1.084 3.550

2 or more 5.259 1.492 3.016 9.170
ED use in the past 2 years

No Referent 123.01 <0.001
Yes 2.948 0.287 2.435 3.568
Hospital admission in the past 2
years

No Referent

Yes 2.559 0.246 2.119  3.091 95.26 <0.001
Non-emergency surgery in the
past two years

No Referent 50.44 <0.001
Yes 2.079 0.214 1.699 2.544
Cost-related barrier to care

No Referent

Yes 3.111 0.401 2.416 4.001 77.29 <0.001
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OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound,

ED=emergency department

4.4.2 Multivariate analyses Specific aim 1

In order to produce the most parsimonious model a new variable was created to

measure healthcare utilization by combining the responses to the ED visit, hospital

admission, and surgery variables. Respondents who selected “yes” to any of these

variables were assigned to the “yes” healthcare utilization group in the new variable. The

multivariate logistic regression model used to test hypotheses H,1- Ho5 excluded control
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variables not significant at the 0.05 significance level in the univariate logistic regression
analyses. The final model is presented in Table 4.16. The Goodness-of-fit test for logistic
regression fitted using survey sample data indicated a good fit (p=0.157). Visual
inspection of the continuous variables (perceived Access to Care, Coordination of Care,
Care Continuity, Communication of Care, and Respect for Patients’ Preferences) on the
univariate lowess smoothed logit plot indicated that the assumption of linearity in the
logit was met (see Appendix F). After controlling for relevant predictors, four dimensions
of quality of care as perceived by patients (Access to Care, Care Continuity,
Communication of Care, and Respect for Patients’ Preferences) were not statistically
significant associated with patients’ self-reporting medical errors. Thus, we failed to
reject null hypotheses Hol-Ho3, and Hy5. The null hypothesis Ho4 was rejected.
Coordination of Care was statistically significantly associated with self-reported medical
errors (OR= 0.605, p<0.001). An increase in the perceived level of Coordination of Care
decreases the likelihood of patients’ self-reporting medical errors holding all other
predictors constant. Table 4.16 shows that age, education, perceived healthcare status,
and number of doctors visited in the previous two years have a significant relationship

with the probability of self-reported medical errors after adjusting for other covariates.
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Table 4.16 Weighted multivariate logistic regression results for quality of care and medical errors

(n=9,180)
OR LSE 95% CI p-
LB UB value

Access to Care 0.989 0.036 0921 1.062 0.768
Continuity of Care 1.055 0.062 0941 1.184 0.356
Communication of Care 0.954 0.032 0.893 1.018 0.157
Coordination of Care 0.605 0.023 0.560 0.653 <0.001
Respect for patient’s preferences 0.944 0.025 0.897 0.995 0.031
Age

30-49 years (vs.18-29 years) 0.683 0.122 0.481 0969 0.033
50—64 years (vs.18-29 years) 0.509 0.096 0.351 0.737 <0.001
65 + (vs.18-29 years) 0.415 0.083 0.281 0.613 <0.001
Education

Some college (vs. high school) 1.480 0.174 1.175 1.864 0.001
College graduate or higher (vs. high school) 1.037 0.135 0.803 1.339 0.780
Healthcare System Type

Private Ins., private services (GER, NTH, SW vs. US) 0.777 0.146 0.538 1.122  0.179
Public Ins., private services (AU, CAN, FR vs. US) 0.948 0.138 0.713 1.260 0.713
Public Ins., public services, no gatekeeping (SWE vs. US) 0.654 0.150 0417 1.026 0.065
Public Ins., public services, gatekeeping (NZ, NW, UK vs.
us) 0.715 0.134 0495 1.033 0.074
Perceived health status

Good (vs. Very good) 1.371 0.175 1.067 1.761  0.014
Fair/Poor (vs. Very good) 2.131 0293 1.628 2.789 <0.001
Number of doctors seen

1 doctor (vs. None) 1.929 0.592 1.057 3.520 0.032
2 or more (vs. None) 3.676  1.058 2.091 6.461 <0.001
Any ED visit/hospital admission/ Non-emergency surgery
in the previous 2 years

Yes (vs. No) 2.507 0437 1.781 3.529 <0.001
Cost-related barrier to care

Yes (vs. No) 1.200 0.184 0.889 1.620 0.233

OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound
Ins=insurance, AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands,
NW=Norway, NZ=New Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United

States
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4.5 Specific aim 2: relationship between perceived quality of care and medication
errors

Hypothesis Statements Aim 2

H,6  There is no association between Access to Care and self-reported medication errors after
adjustment for other care quality factors.

H,7 There is no association between Communication of Care and self- reported medication errors
after adjustment for other care quality factors.

H,8  There is no association between perceived Continuity of Care and self- reported medication errors
after adjustment for other care quality factors.

H.9 There is no association between Coordination of Care and self-reported medication errors after
adjustment for other care quality factors.

H,10  There is no association between Patients’ perceptions of Providers Respect for Patient
Preferences and self-reported medication errors after adjustment for other care quality factors.

Table 4.17 displays the characteristics for the aim two sample. Similar to the
sample in Specific aim 1, less than ten percent (7.4%) of respondents reported
experiencing a medication error in the previous two years. As in the aim 1, most of the
sample respondents were over 50 years old, women (55.7%) and within the lowest
category of education attainment. Over two thirds of participants visited two or more
doctors, did not visited the emergency department or had hospital admissions in the
previous two years to the survey. The literature shows that there is an association
between the number of prescription medication routinely taken and medication errors
(Steinman 2006). Thus, this variable was included for the analyses in Specific aim two.
Almost sixty three percent of respondents reported taking two or more prescription

medications.
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Table 4.17 Sample characteristics for Specific aim 2 (medication errors), (n= 9,167 weighted

sample)
Characteristics n % 95%ClI
LB UB

Experienced a medication error

Yes 674 7.4 6.7 8.1
No 8493 926 919 933
Sex

Male 3,943 43.0 41.7 443
Female 5,224 557 557 583
Age

18-29 years 1,014 11.1  10.1 121
30-49 years 2,718 297 285 309
50-64 years 2,632 287 27.6 298
65 + 2,801 306 29.5 317
Education

High school or less 5246 572 560 585
Some college 2,106 23.0 22.0 24.0
College graduate or higher 1,815 198 189 20.8
Income (relative to national averages)

Below average 3,856 42,1 408 433
Average 2,305  25.1 241 263
Above average 3,005 328 31.6 34.0
Healthcare System Type

Reference (US) 1,274 139 13.1 147
Private insurance, private services (GER, NTH, SW) 1,392 152 143 16.1
Public insurance, private services (AU, CAN, FR) 4,023 439 42,6 452
Public insurance, public services, no gatekeeping (SWE) 914 100 92 10.8
Public insurance, public services, gatekeeping (NZ, NW, UK) 1,563 17.1 16.1 18.0

n=count, Cl=confidence interval, LB=lower bound, UB=upper bound AU= Australia,

CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New Zealand,

SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United States
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Table 4.17 Continued. Sample characteristics for Specific aim 2 (medication errors) (n=9,167

weighted sample)

Characteristics n % 95%CI1
LB UB
Perceived health status
Excellent/Very good 3,979 43.4 422 44.7
Good 3,267 35.6 344 36.9
Fair/Poor 1,921 21.0 19.9 22.0
Chronic conditions
None 2,010 21.9 20.9 23.0
1 condition 2,602 28.4 27.2 29.6
2 or more conditions 4,555 49.7 48.4 51.0
Number of doctors seen
None 505 5.5 5.0 6.1
1 2,551 27.8 26.7 29.0
2 or more 6,111 66.7 65.5 67.9
Number of prescription drugs
None 768 8.4 7.6 9.2
1 2631 28.7 27.5 29.9
2 or more 5767 62.9 61.7 64.2
ED use in the past 2 years
Yes 3,523 38.4 37.2 39.7
No 5,644 61.6 60.3 62.8
Hospital admission in the past 2 years
Yes 2,849 31.1 29.9 323
No 6,317 68.9 67.7 70.1
Non-emergency surgery in the past two years
Yes 1,770 19.3 18.3 20.3
No 7,396 80.7 79.7 81.7
Cost-related barriers to care
Yes 778 8.5 7.8 93
No 8,389 91.5 90.7 92.2

n=count, Cl=confidence interval, LB=lower bound, UB=upper bound, ED=emergency

department
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Cross-tabulations between the dependent, independent, and control variables are
shown in Table 4.18. All quality of care dimensions, with except of Continuity of Care,
were associated with self-reported medication errors. Likewise, all the healthcare
utilization variables were significantly associated with the outcome self-reported
medication errors. In this sample, the number of chronic conditions was significantly
associated with medication errors in contrast to the analysis results in aim one. The
proportion of respondents who experienced medication errors increased with the number
of chronic conditions. With regard to prescription medications taken on a regular basis,
except for people not taking any medication, experiencing a medication error appears to

surge as the number of medications increases.
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Table 4.18 Weighted bivariate analyses between self-reported medication errors and quality of
care dimensions, and respondents’ sociodemographic characteristics (n=9,167 weighted sample)

Characteristics Experienced medical Not experienced p- value
medical errors
(n=674) (n=8,493)
Mean LSE Mean LSE
Access to Care 1.49 0.08 1.91 0.02 <0.001*
Continuity of Care 0.40 0.06 0.50 0.01 0.123"
Communication of Care 0.44 0.09 0.74 0.02 <0.001*
Coordination of Care 1.01 0.09 1.85 0.02 <0.001*
Respect for patient’s preferences 1.87 0.11 2.66 0.03 <0.001°
n % n %

Sex

Male 301 7.6 3,642 92.4 0.516°
Female 373 7.1 4,850 92.9
Age

18-29 years 125 12.4 889 87.6 <0.001°
30-49 years 223 8.2 2,496 91.8

50-64 years 168 6.4 2,465 93.6

65 + 159 5.7 2,643 94.3

Education

High school or less 384 7.3 4,861 92.7 0.075°
Some college 177 8.4 1,929 91.6

College graduate or higher 113 6.2 1,701 93.8
Income (relative to national averages)

Below average 313 8.1 3,543 92.0 0.201°
Average 152 6.6 2,153 934

Above average 209 7.0 2,796 93.0
Healthcare System Type

Reference (US) 107 8.4 1,168 91.6 0.250°
Private insurance, private services (GER, 86 6.2 1,306 93.8
NTH, SW)

Public insurance, private services (AU, 297 7.4 3,726 92.6
CAN, FR)

Public insurance, public services, no 82 8.9 832 91.1
gatekeeping (SWE)

Public insurance, public services, 103 6.6 1,460 93.4
gatekeeping (NZ, NW, UK)
Perceived health status <0.001°
Excellent/Very good 186 4.7 3,793 95.3

Good 244 7.5 3,023 92.5

Fair/Poor 244 12.7 1,677 87.3

Chronic conditions <0.001°
None 97 4.8 1,913 95.2

1 condition 188 7.2 2,414 92.8

2 or more conditions 390 8.6 4,165 914

AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New

Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United States
a=Tests of statistical significance based on t-test
b=Tests of statistical significance based on Wald’s adjusted Chi-square test for categorical data
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Table 4.18 Continued Weighted bivariate analyses between self-reported medication errors and
quality of care dimensions, and respondents’ sociodemographic characteristics (n=9,167 weighted
sample)

Characteristics Experienced Not experienced  p- value
medical errors medical errors
(n=674) (n=8,493)
n % n %

Number of doctors seen

None 23 4.5 482 955  <0.001"
1 105 4.1 2,445 95.9

2 or more 546 8.9 5,565 91.1
Number of prescription drugs

None 53 6.7 715 93.0  <0.001"
1 117 4.5 2,514 95.5

2 or more 504 8.7 5,262 91.3
ED use in the past 2 years

Yes 403 11.4 3,120 88.5 <0.001°
No 271 4.8 5,372 95.2
Hospital admission in the past 2 years

Yes 329 11.2 2,529 88.8 <0.001°
No 354 5.6 5,963 94.4
Non-emergency surgery in the past two years

Yes 198 11.2 1,573 88.8 <0.001°
No 477 6.4 6,919 93.6
Cost-related barriers to care

Yes 580 6.9 684 93.1 0.002°
No 94 12.1 7,809 87.9

b=Tests of statistical significance based on Wald’s adjusted Chi-square test for categorical data,
ED=emergency department

4.5.1 Exploratory analyses Specific aim 2

Table 4.19 displays the results of univariate logistic regression analyses for aim
two. Perceived Access to Care, Communication of Care, Care Coordination and Respect
for Patients’ Preferences were associated with self-reporting medication errors.
Additionally, respondents taking two or more prescription medications were 1.2 times
(95% CI1 0.847-1.933) more likely to report having experienced a medication error
compared to those no taking any medication. Continuity of Care, sex, education, income
status, and healthcare system type were not statistically significantly associated with self-

reported medication errors.



Table 4.19 Weighted univariate logistic regression for medication errors (n=9,167)

OR LSE 95% CI Adjusted  p-value
LB UB  Wald Chi2

Access to Care 0.840 0.029 0.785  0.899 25.13 <0.001
Continuity of Care 0.911 0.054 0.810 1.024 2.44 0.119
Communication of Care 0.906 0.027 0.854  0.960 10.91 <0.001
Coordination of Care 0.658 0.025 0.610 0.709 119.29 <0.001
Respect for Patient’s Preferences 0.829 0.020 0.791  0.870 60.02 <0.001
Sex

Male Referent

Female 0.931 0.101  0.753  1.152 0.43 0.512
Age

18-29 years Referent 8.78 <0.001
30-49 years 0.633 0.114 0.444 0901

50-64 years 0.482 0.088 0.337  0.689

65 + 0.426 0.077 0.299  0.608
Education

High school or less Referent 2.59 0.075
Some college 1.159 0.145 0907 1.481

College graduate or higher 0.840 0.106 0.657 1.076
Income (relative to national
averages)

Below average Referent 1.62 0.197
Average 0.799 0.116  0.602  1.061

Above average 0.848 0.101 0.672 1.070
Healthcare System Type

Reference (US) Referent 1.37 0.243
Private insurance, private services 0.721 0.139 0.493 1.053
(GER, NTH, SW)

Public insurance, private services 0.872 0.127 0.656  1.159
(AU, CAN, FR)

Public insurance, public services, 1.072 0.210 0.730 1.574
no gatekeeping (SWE)

Public insurance, public services, 0.774 0.136  0.548 1.093

gatekeeping (NZ, NW, UK)
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OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound

AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New

Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United States
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Table 4.19 Continued Weighted univariate logistic regression for medication errors (n=9,167)

OR LSE 95% CI Adjusted  p-value
LB UB Wald Chi2

Perceived health status

Excellent/Very good Referent

Good 1.644 0.219 1.266 2.134 35.01 <0.001
Fair/Poor 2.957 0.384 2292 3815

Chronic conditions

None Referent

1 condition 1.534 0.284 1.067 2.204 7.47 <0.001
2 or more conditions 1.849 0.299 1.347 2.538
Number of doctors seen

None Referent 17.16 <0.001
1 0.924 0.329 0.460 1.856

2 or more 2.103 0.703  1.091 4.001
Number of prescription drugs

None Referent

1 0.624 0.152 0.387 1.005 11.83 <0.001
2 or more 1.279 0.269 0.847 1.933
ED use in the past 2 years

No Referent 76.74 <0.001
Yes 2.561 0.275 2.075 3.160
Hospital admission in the past 2
years

No Referent 49 .44 <0.001
Yes 2.132 0.230 1.726  2.632

Non-emergency surgery in the
past two years

No Referent 25.23 <0.001
Yes 1.823 0.218 1.442 2304

Cost-related barriers to care

No Referent

Yes 1.851 0.298 1.350 2.537 14.64 <0.001

OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound,
ED=emergency department

4.5.2 Multivariate analyses Specific aim 2

The multivariate logistic regression results are summarized in Table 4.20. At the
0.01 level of significance, we failed to reject the null hypotheses H6 to Ho8, and Hy10
after controlling for the other covariates. Coordination of Care was associated with the
dependent variable, thus hypothesis Hy9 was rejected. Control variables statistically

significantly associated with self-reported medication errors included age, perceived
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health status, and healthcare utilization (all p < 0.01). The Goodness-of-fit test for logistic

regression using survey sample data indicated a good fit of the final model (p=0.911)

Table 4.20 Weighted multivariate logistic regression results for quality of care and medication

errors (n=9,180)

OR LSE 95% CI p-
LB UB value

Access to Care 1.016 0.040 0941 1.097 0.679
Continuity of Care 1.006 0.062 0.891 1.136 0.920
Communication of Care 0.930 0.034 0.865 1.000 0.040
Coordination of Care 0.754 0.034 0.691 0.830 <0.001
Respect for Patient’s Preferences 0.947 0.033 0.892 1.007 0.087
Age

30-49 years (vs.18-29 years) 0.554 0.110 0375 0.820  0.003
50-64 years (vs.18-29 years) 0.381 0.081 0.251 0.587 <0.001
65+ (vs.18-29 years) 0.341 0.075 0222 0.533 <0.001
Healthcare System Type

Private Ins., private services (GER, NTH, SW vs. US) 0.820 0.173 0.559 1.271 0.416
Public Ins., private services (AU, CAN, FR vs. US) 1.016 0.159 0.748 1.381 0.917
Public Ins., public services, no gatekeeping (SWE vs. US) 0.980 0.204 0.651 1475 0.924
Public Ins., public services, gatekeeping (NZ, NW, UK vs.
US) 0.869 0.168 0.595 1.269 0.468
Perceived health status

Good (vs. Very good) 1.506 0.211 1.145 1982  0.003
Fair/Poor (vs. Very good) 1.902 0303 1392 2601 <0.001
Chronic conditions

1 condition (vs. None) 1.417 0269 0977 2.055 0.066
2 or more conditions (vs. None) 1.542  0.280 1.080 2.200 0.017
Number of doctors seen

1 condition (vs. None) 0.936 0340 0459 1907 0.855
2 or more (vs. None) 1.543 0.530 0.787 3.026  0.207
Number of prescription drugs

1 (vs. None) 1.049 0.283 0.618 1.779  0.860
2 or more (vs. None) 1.824 0459 1.114 2988  0.017
Any ED visit/hospital admission/ Non-emergency surgery
in the previous 2 years

Yes (vs. No) 2.542 0446 1.803 3.585 <0.001
Cost-related barriers to care

Yes (vs. No) 0.865 0.158 0.604 1.238 0.428

OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound
Ins=insurance, AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands,
NW=Norway, NZ=New Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United

States, ED=emergency department
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4.6 Specific aim 3: relationship between perceived quality of care and laboratory
errors

Hypothesis Statements Aim 3

Ho,11 There is no association between Access to Care and self-reported laboratory errors after
adjustment for other care quality factors.

H,12 There is no association between Communication of Care and self-reported laboratory errors after
adjustment for other care quality factors.

H,13  There is no association between perceived Continuity of Care and self- reported laboratory errors
after adjustment for other care quality factors.

H,14 There is no association between Coordination of Care and self-reported laboratory errors after
adjustment for other care quality factors.

Ho,15 There is no association between Patients’ Perceptions of Providers Respect for Patient
Preferences and self-reported laboratory errors after adjustment for other care quality factors.

The weighted study sample for Specific aim 3 was 8,207 survey respondents. The
overall distribution of the sample characteristics is shown in Table 4.21. A small
percentage (4.5%) of respondents reported that they experienced a laboratory error. This
is small compared to the prevalence of the two other outcomes in this study: medical and
medication errors. All other demographic characteristics of Specific aim 3 sample were
similar to those of the other two aims. Over half of respondents were female (57%); two
thirds reported their income to be average or below average relative to the national

average; and almost 60 percent attained high school or less.



Table 4.21 Weighted sample characteristics for Specific aim 3 (laboratory errors) (n=8,207)
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Characteristics n % 95%CI
LB UB

Experienced a medication error

Yes 279 34 3.0 3.9
No 7,928 96.6 96.1 97.0
Sex

Male 3,543 432 41.8 445
Female 4,664 568 555 582
Age

18-29 years 847 10.3 9.3 11.4
30-49 years 2,414 294 282 307
50-64 years 2,417 294 283  30.6
65 + 2,529 308 29.6 32.0
Education

High school or less 4,723 575 562 588
Some college 1,881 229 219 240
College graduate or higher 1,603 195 18.6 205
Income (relative to national averages)

Below average 3,501 427 413 440
Average 1,996 243 232 255
Above average 2,710 33.0 31.8 343
Healthcare System Type

Reference (US) 1,142 139 13.1 14.8
Private insurance, private services (GER, NTH, SW) 1,202 147 13.7 157
Public insurance, private services (AU, CAN, FR) 3,700 45.1 43,7 464
Public insurance, public services, no gatekeeping (SWE) 808 9.8 9.1 10.7
Public insurance, public services, gatekeeping (NZ, NW, UK) 1,355 165 155 175

n=count, Cl=confidence interval, LB=lower bound, UB=upper bound AU= Australia,

CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New Zealand,

SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United States

Regarding the respondents’ health status and care utilization, over two thirds

perceived that they had good or excellent health, were not hospitalized, or had not had a

non-emergency surgery in the previous two years. However, six of every ten respondents

indicated that they visited the emergency department (See Table 4.21).
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Table 4.21 Continued Sample characteristics for Specific aim 3 (laboratory errors) (n=8,207
weighted sample)

Characteristics n % 95%CI
LB UB

Perceived health status

Excellent/Very good 3,446 42.0 40.7 433
Good 2,952 36.0 34.7 37.3
Fair/Poor 1,809 22.0 20.9 23.2
Chronic conditions

None 1,635 19.9 18.8 21.1
1 condition 2,320 28.3 27.1 29.5
2 or more conditions 4,252 51.8 50.5 53.2
Number of doctors seen

None 395 4.8 4.3 5.4
1 2,168 26.4 25.3 27.6
2 or more 5,644 68.8 67.5 70.0
ED use in the past 2 years

Yes 3,253 39.6 59.0 61.7
No 4,954 60.4 38.3 41.0
Hospital admission in the past 2 years

Yes 2,695 32.8 31.6 34.1
No 5,512 67.2 65.9 68.4
Non-emergency surgery in the past two years

Yes 1,681 20.5 19.4 21.6
No 6,526 79.5 78.4 80.6
Cost-related barriers to care

Yes 707 8.6 7.9 9.4
No 7,500 91.4 90.6 92.1

n=count, Cl=confidence interval, LB=lower bound, UB=upper bound, ED=emergency
department

4.6.1 Exploratory analyses Specific aim 3

The bivariate analysis results of the outcome laboratory error and independent and
control variables are presented in Table 4.22. Access to Care, Coordination of Care, and
Respect for Patients preferences were significantly associated with the outcome. Similar
to previous analyses for aims one and two, sex and income were not associated with self-
reported laboratory errors. The highest proportion of self-reported laboratory errors

occurred in the United States while the lowest was reported in Sweden (see Table 4.22).
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Table 4.22 Weighted bivariate analyses between self-reported laboratory error and quality of care
measures, and respondents’ sociodemographic characteristics and (n=8,207)

Characteristics Experienced Not experienced p-
laboratory errors laboratory errors value
n=7,928
Mean LSE Mean LSE
Access to Care 1.16 0.13 1.92 0.02 <0.001"
Continuity of Care 0.42 0.09 0.54 0.01 0.229°
Communication of Care 0.48 0.14 0.77 0.02 0.052°
Coordination of Care 0.44 0.12 1.83 0.02 <0.001*
Respect for patient’s preferences 1.61 0.18 2.66 0.03 <0.001"
n % n %

Sex

Male 118 3.3 3,425 96.7 0.816"
Female 161 35 4,503 96.5
Age

18-29 years 45 53 803 94.7 <0.001°
30-49 years 114 4.7 2,300 95.3

50-64 years 77 32 2,340 96.8

65 + 44 1.7 2,485 98.3

Education

High school or less 153 32 4,570 96.8 0.450°
Some college 75 4.0 1,807 96.0

College graduate or higher 52 32 1,551 96.8
Income (relative to national averages)

Below average 131 3.7 3,370 96.3 0.383"
Average 68 34 1,928 96.6

Above average 81 3.0 2,629 97.0
Healthcare System Type

Reference (US) 62 54 1,080 94.6 0.068"
Private insurance, private services 33 2.8 1,169 97.2

(GER, NTH, SW)

Public insurance, private services (AU, 122 3.3 3,577 96.7
CAN, FR)

Public insurance, public services, no 21 2.6 787 97.4
gatekeeping (SWE)

Public insurance, public services, 40 3.0 1,315 97.0
gatekeeping (NZ, NW, UK)
Perceived health status

Excellent/Very good 102 3.0 3,343 97.0 0.007°
Good 86 2.9 2,866 97.1

Fair/Poor 91 5.0 1,719 95.0

Chronic conditions

None 39 2.4 1,596 97.6 0.025"
1 condition 72 3.1 2,248 96.9

2 or more conditions 168 4.0 4,084 96.0

AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New
Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United States
a=Tests of statistical significance based on t-test

b=Tests of statistical significance based on Wald’s adjusted Chi-square test for categorical data
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Table 4.22 Continued. Weighted bivariate analyses between self-reported laboratory error and
quality of care measures, and respondents’ sociodemographic characteristics and (n=8,207)

Characteristics Experienced Not experienced  p- value
laboratory errors laboratory errors
n=279 n=7,928
n % n %

Number of doctors seen

None 5 1.3 390 98.7  <0.001"
1 50 2.3 2,118 97.7

2 or more 224 4.0 5,420 96.0
ED use in the past 2 years

Yes 174 54 3,079 94.6 <0.001°
No 105 2.1 4,849 97.9
Hospital admission in the past 2 years

Yes 147 5.5 2,548 94.5  <0.001"
No 132 2.4 5,380 97.6
Non-emergency surgery in the past two years

Yes 86 5.1 1,595 94.9  0.003°
No 193 3.0 6,333 97.0
Cost-related barriers to care

Yes 62 8.8 645 91.2 <0.001°
No 217 2.9 7,283 97.1

ED=emergency department
b=Tests of statistical significance based on Wald’s adjusted Chi-square test for categorical data

Unadjusted associations between the dependent and independent variables
revealed that respondents with better-perceived Access to Care, Coordination of Care,
Communication of Care and Respect for Preferences, were less likely to report a
laboratory error (see Table 4.23). Univariate logistic regression analyses revealed that the
odds of self-reporting laboratory errors were higher for respondents who indicated having
poor health status than for people with good health, and for those who had one or more

chronic conditions.



Table 4.23 Weighted univariate logistic regression for laboratory errors (n=8,207)

OR LSE 95% CI Adjusted  p-value
LB UB Wald Chi2

Access to Care 0.734 0.040 0.660 0.816 32.75 <0.001
Continuity of Care 0.902 0.076  0.764  1.064 1.50 0.222
Communication of Care 0.910 0.044 0.827 1.001 3.75 0.053
Coordination of Care 0.547 0.024 0.502 0.597 183.10 <0.001
Respect for patient’s preferences 0.791 0.027 0.739  0.864 46.62 <0.001
Sex

Male Referent 0.05 0.817
Female 1.036 0.156 0.771  1.391
Age

18-29 years Referent 12.21 <0.001
30-49 years 0.887 0.217 0.549 1433

50-64 years 0.586 0.149 0.355  0.966

65 + 0.314 0.081 0.189  0.522
Education

High school or less Referent 0.88 0.414
Some college 1.236 0.213 0.883  1.732

College graduate or higher 0.999 0.176  0.707  1.412
Income (relative to national

averages)

Below average Referent 0.94 0.392
Average 0.901 0.162 0.633  1.283

Above average 0.789 0.137 0.562  1.108
Healthcare System Type

Reference (US) Referent 2.95 0.019
Private insurance, private services

(GER, NTH, SW) 0.498 0.129  0.300 0.826

Public insurance, private services

(AU, CAN, FR) 0.595 0.113  0.409 0.864

Public insurance, public services,
no gatekeeping (SWE) 0.471 0.147 0.255 0.870

Public insurance, public services,
gatekeeping (NZ, NW, UK) 0.532 0.144 0.312  0.905
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OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound

AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New

Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United States



Table 4.23 Continued. Weighted univariate logistic regression for laboratory errors (n=8,207)

OR LSE 95% CI Adjusted  p-value
LB UB Wald Chi2

Perceived health status

Excellent/Very good Referent 6.29 0.002
Good 0.982 0.178 0.829  2.082

Fair/Poor 1.722 0.296 1.102 2.561

Chronic conditions

None Referent 3.29 0.037
1 condition 1.314 0.309 0.829 2.081

2 or more conditions 1.680 0.361 1.102 2.561

Number of doctors seen

None Referent 7.73 <0.001
1 1.722 0.713 764 3.890

2 or more 3.033 1.164 1.429 6.436
ED use in the past 2 years

No Referent 43.63 <0.001
Yes 2.608 0378 1962 3.466
Hospital admission in the past 2
years

No Referent 34.37 <0.001
Yes 2.352 0.343 1.767 3.130
Non-emergency surgery in the
past two years

No Referent 11.69 <0.001
Yes 1.756 0.289 1.272 2425
Cost-related barriers to care

No Referent 38.34 <0.001
Yes 3.227 0.610 2227 4.677
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OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound,

ED=emergency department

4.6.2 Multivariate analyses Specific aim 3

Table 4.24 displays the results from the multiple logistic regression model for

self-reported laboratory errors. The logistic regression model tests hypotheses Ho11-

H,15 and excluded control variables not significant at the 0.05 significance level in the

univariate logistic regression analyses. After controlling for the covariates that show

significant association with the outcome in the univariate analyses, Coordination of Care

was statistically significantly associated with self-reported laboratory errors (OR= 0.65

95% CI 0.55-0.68). Thus, null hypothesis H,14 was rejected. Four dimensions of quality
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of care as perceived by patients (Access to Care, Care Continuity, Communication of
Care, and Respect for Patients’ Preferences) were not statistically significantly associated
with patients’ self-reporting laboratory errors. Thus, this study failed to reject the null
hypotheses Hyol1-Hy13, and Hy15.

The Goodness-of-fit test for the logistic regression model indicated a good fit
(p=0.663). Visual inspection of the continuous variables Coordination of Care on the
univariate lowess smoothed logit plot indicated that the assumption of linearity in the
logit was met (see Appendix F). Table 4.24 shows that any reported emergency
department visit, hospital admission or non-emergency surgery in the previous two years
had a significant relationship with the probability of self-reported laboratory errors after

adjusting for other covariates.



Table 4.24 Weighted multivariate logistic regression for laboratory errors (n=8,207)
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OR LSE 95% CI p-
LB UB value

Access to Care 0.981 0.057 0876 1.099 0.744
Continuity of Care 1.004 0.089 0.843 1.196 0.964
Communication of Care 1.015 0.053 0917 1.124 0.771
Coordination of Care 0.615 0.032 0555 0.681 <0.001
Respect for patient’s preferences 0.927 0.035 0.860 0.999 0.048
Age

30-49 years (vs.18-29 years) 1.061 0.264 0.651 1.726  0.813
50-64 years (vs.18-29 years) 0.923 0246 0.547 1.558 0.764
65 + (vs.18-29 years) 0.622 0.174 0359 1.077  0.090
Healthcare System Type

Reference (US)

Private Ins., private services (GER, NTH, SW) 0.677 0.186 0396 1.159 0.155
Public Ins., private services (AU, CAN, FR) 0.738 0.148 0.499 1.094 0.130
Public Ins., public services, no gatekeeping (SWE) 0.454 0.155 0.233 0.886  0.021
Public Ins., public services, gatekeeping (NZ, NW, UK) 0.580 0.156 0343 0982  0.043
Perceived health status

Good (vs. Very good) 0.929 0.176 0.641 1.347  0.697
Fair/Poor (vs. Very good) 1.093  0.227 0.728 1.641 0.667
Number of doctors seen

1 condition (vs. None) 1.643 0.693 0.718 3.756  0.240
2 or more (vs. None) 2.038 0.810 0935 4442 0.074
Any ED visit/hospital admission/ Non-emergency surgery
in the previous 2 years

Yes (vs. No) 2.798 0.622 1.810 4.324 <0.001
Cost-related barriers to care

Yes (vs. No) 1.229 0.267 0.803 1.882  0.343

OR=o0dds ratio LSE=linearized standard error, CI=confidence interval, LB=lower bound, UB=upper bound
Ins=insurance, AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands,
NW=Norway, NZ=New Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United

States, ED=emergency department
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4.7 Specific aim 4: effect of healthcare system type on the relationship between

perceived quality of care and medical, medication, and laboratory errors.

Outcome: Medical errors

Ho,16a Healthcare system type does not modify the relationship between Access to Care and
self-reported medical errors.

Ho,16b Healthcare system type does not modify the relationship between Communication of
Care and self-reported medical errors.

Ho,16c Healthcare system type does not modify the relationship between perceived Continuity
of Care and self-reported medical errors.

Ho,16d Healthcare system type does not modify the relationship between Coordination of Care
and self-reported medical errors.

Ho16e Healthcare system type does not modify the relationship between patients’ perceptions
of Providers Respect for Patient Preferences and self-reported medical errors.

The fourth aim of this study was to examine whether the relationship between
perceived quality of care and medical, medication and laboratory errors was modified by
the type of healthcare system. Table 4.25 shows the results of the medical error logistic
regression analysis for the model with interactions adjusted for age, education, perceived
healthcare status, and patient reported healthcare utilization. The odds ratio of the
interaction terms between healthcare system type and Access to Care, Communication of
Care, Continuity of Care, Coordination of Care, and Providers Respect for Patient
Preferences were not significant. Additionally, the adjusted Wald’s test indicated that all
the parameters associated with the two-way interaction terms were not significantly
different from zero. Based on these results, the study failed to reject null hypotheses

H,16a to H,16e.
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Table 4.25 Weighted multivariate logistic regression for medical errors and healthcare system

interactions (n=9,180)

Variable

Interactions model*

Access to Care

Continuity of Care

Communication of Care

Coordination of Care

Respect for patient’s preferences

HCSTYPE (1)

HCSTYPE (2)

HCSTYPE (3)

HCSTYPE (4)

HCSTYPE (1)* Access to Care

HCSTYPE (2)* Access to Care

HCSTYPE (3)* Access to Care

HCSTYPE (4)* Access to Care

HCSTYPE (1)* Continuity of Care

HCSTYPE (2)* Continuity of Care

HCSTYPE (3)* Continuity of Care

HCSTYPE (4)* Continuity of Care

HCSTYPE (1)* Communication of Care
HCSTYPE (2)* Communication of Care
HCSTYPE (3)* Communication of Care
HCSTYPE (4)* Communication of Care
HCSTYPE (1)* Coordination of Care
HCSTYPE (2)* Coordination of Care
HCSTYPE (3)* Coordination of Care
HCSTYPE (4)* Coordination of Care
HCSTYPE (1)* Respect for patient’s preferences
HCSTYPE (2)* Respect for patient’s preferences
HCSTYPE (3)* Respect for patient’s preferences
HCSTYPE (4)* Respect for patient’s preferences

95% CI p- Adjusted Wald
OR LB UB value Chi’ (F)
P-value®*

1.104 0932 1307 0.253 -
1.068 0.802 1422  0.653 -
1.032  0.886 1202  0.690 -
0.531 0442 0.638 <0.001 -
0.963 0.835 1.110  0.604 -
1.043  0.541 2.013  0.899 F(4,19734)=1.17
1255 0.752 2.097 0.385
0.833 0425 1.633  0.595 P=0.320
0.828 0.448 1.531  0.547
0.754  0.561 1.013  0.061 F(4,19734)=0.95
0.894 0.732 1.090  0.268
0.871 0.664 1.142 0.319 P=0.435
0.931 0.734 1.180  0.553
0.952  0.620 1.463  0.824  F(4,19734)=0.38
0.970 0.699 1.348  0.858
1226  0.766 1.964  0.396 P=10.826
0.938 0.636 1.383  0.746
0.877 0.682 1.127  0.306 F(4,19734)=1.29
0.897 0.750 1.072  0.232
0.820 0.632 1.063  0.134 P=0.272
1.054 0.837 1327  0.655
1331 1.005 1.764  0.046 F(4,19734)=1.68
1.074 0.867 1330 0.515
1.177 0.857 1.618 0.315 P=0.152
1269 0991 1.627  0.059
0.969 0.795 1.180 0.752  F(4,19734)=0.34
0.994 0.846 1.168  0.942
0.980 0.796 1.207  0.848 P=0.851
0.922 0.771 1.103  0.376

OR=o0dds ratio, CI=confidence interval, LB=lower bound, UB=upper bound
HCSTYE (#)=healthcare system type group, HCSTYPE (1)= Germany, Netherlands, Switzerland,
HCSTYPE (2)= Australia, Canada, France, HCSTYPE (3)= Sweden, HCSTYPE (4)= New Zealand,

Norway, United Kingdom

* Adjusted for age, education, perceived healthcare status, and previous healthcare utilization.
**Design-adjusted Wald tests of first-order interactions of categorical HCSTYE and continuous quality of

care predictors in the medical errors logistic regression model
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Outcome: Medication errors

Ho,17a Healthcare system type does not modify the relationship bethemass to Carand
self-reported medication errors.

Ho,17b Healthcare system type does not modify the relationship bet@e@munication of
Careand selfreported medication errors.

H,17c Healthcare system type does not modify the relationship between perCertduity
of Careand selfreported medication errors.

Ho,17d Healthcare system type does not modify the relationship bet@eerdination of Care
and selfreported medication errors.

H,17e Healthcare system type does not modify the relationship between patientsOoperce
of Providers Respect for Patient frencesand selfreported medication errors.

Table 4.26 shows the results of the medication error logistic regression analysis
for the model with interactions adjusted for age, education, perceived healtatase s
number of prescription medications used, and patient reported healthcare utilization. The
odds ratios of the interaction terms between healthcare system type and Access to Care,
Communication of Care, Continuity of Care, d&espect for PatiesfPreferences were
not significant. Additionally, the adjusted WaldOs test indicated that all the parameters
associated with the twaay interaction terms were not significantly different from zero.
However, the adjusted WaldOs test results showed thiatettzestion between
Coordination of Care and healthcare system type was statistically significant. Based on

these results, null hypothesiglHd was rejected
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Table 4.26Weighted multivariate logistic regression for medication errors and healthcare system
interactions (n=9,167)

Variables Interactions model*
95% ClI p- Adjusted Wald
OR LB UB value Chi? (F)
P-value**

Access to Care 1.182 0.991 1.411 0.063 -
Continuity of Care 0.923 0.706 1.208 0.560 -
Communication of Care 0.914 0.779 1.071 0.265 -
Coordination of Care 0.566 0.457 0.699 <0.001 -
Respect for patientOs preferences 1.143 0.980 1.334 0.089 -
HCSTYPE (1) 0.715 0.338 1.516 0.382 F (4, 19734)%3.40
HCSTYPE (2) 1.690 0.980 2.913 0.059
HCSTYPE (3) 1.957 1.022 3.746 0.043 P=10.008
HCSTYPE (4) 1.087 0.568 2.077 0.802
HCSTYPE (1)* Access to Care 0.970 0.704 1.337 0.853 F(4,19734Fr1.84
HCSTYPE (2)* Access to Care 0.843 0.685 1.039 0.109
HCSTYPE (3)* Access to Care 0.675 0.499 0.915 0.011 P=0.117
HCSTYPE (4)* Access to Care 0.891 0.706 1.124 0.330
HCSTYPE (1)* Continuity of Care 1.323 0.861 2.032 0.202 F(4,19734F1.55
HCSTYPE (2)* Continuity of Care 0.956 0.689 1.326 0.786
HCSTYPE (3)* Continuity of Care 1.392 0.921 2.103 0.116 P=0.18
HCSTYPE (4)* Continuity of Care 1.182 0.794 1.757 0.410
HCSTYPE (1)* Communication of Care 0.997 0.771 1.290 0.983 F(4,19734)=0.04
HCSTYPE (2)*Communication of Care 1.031 0.857 1.242 0.744
HCSTYPE (3)* Communication of Care 1.023 0.797 1.313 0.859 P=0.997
HCSTYPE (4)* Communication of Care 1.013 0.792 1.294 0.920
HCSTYPE (1)* Coordination of Care 1.870 1.297 2.694 0.001 F(4,19734)=3.1
HCSTYPE (2)* Coordination of Care 1.310 1.025 1.674 0.031
HCSTYPE (3)* Coordination of Care 1.377 0.958 1.978 0.084 P=0.015
HCSTYPE (4)* Coordination of Care 1.385 1.047 1.833 0.022

HCSTYPE (1)* Respect for patientOs preference 0.741 0.594 0.924 0.008 F(4,19734)=2.11
HCSTYPE (2)* Respect for patientOs preference 0.819 0.683 0.982 0.031

HCSTYPE (3)* Respect for patientOs preference 0.785 0.640 0.962 0.019 P=0.077
HCSTYPE (4)* Respect for patientOs preference 0.836 0.674 1.035 0.100

OR=o0ddgatio, Cl=confidence interval, LB=lower bound, UB=upper bound

HCSTYE (#)=healthcare system type grodGSTYPE (1F Germany NetherlandsSwitzerland

HCSTYPE @)= Australig CanadaFrance HCSTYPE (3= SwedenHCSTYPE (4= New Zealand

Norway, UnitedKingdom

* Adjustedfor age, education, number of prescription medications used, perceived healthcare status, and
previous healthcare utilization.

**Design-adjusted Wald tests of firgirder interactions of categorical HCSTYE and continuous quality of
carepredictors in the medicatiagrrors bgisticregression rmdel

The model presented in table 4.26 included Coordination of Care and healthcare
system interaction terms, which were statistically significant. Thus, the individual odds

ratios of Coordinatiolf Care and health care system type may not be interpreted without
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considering the interaction terms. In order to illustrate the interaction terms effect, Figure
4.3 displays the log odds of self-reporting a medication error as a function of

Coordination of Care for individuals from the five different types of healthcare systems.

Figure 4.3 Log odds of self-reported medication error and Coordination of Care by healthcare
system type

Coordination of Care (Rasch Measure in logits)

N
-3.3&-2.38 -1.38 -038 0.62 162 262

b UN

@===GER, NTH,SW
SWE

@m=NZ, NW, UK

e AU, CAN, FR

Log Odds Medication Error

-3.3

AU= Australia, CA=Canada FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New
Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom, US=United States

The log odds of self-reporting medication errors is lower for respondents in health
care systems where healthcare insurance is private and services are managed privately
(Germany, the Netherlands, and Switzerland). However, the probability of self-reporting
a medication error reaches a similar value regardless the respondents’ healthcare system

as perceived coordination of care increases. Appendix G displays the separate stratified
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models for selreporting a medication error and Coordination of Care by healthcare

system type.

Outcome: Laboratory errors

Ho,18a Healthcare system type does not modiify relationship betweehccess to Carand
self-reportedaboratoryerrors.

H,180 Healthcare system type does not modify the relationship bet@e@munication of
Careand selfreportedaboratoryerrors.

H,18c Healthcare system type does not modify the relationship between perCertduity
of Careand selfreportedaboratoryerrors.

H,18d Healthcare system type does not modify the relationship bet@eerdination of Care
and selfreportedaboratoryerrors.

H,18e Healthcare system type does not modify the relationship between patientsO perce
of Providers Respect for Patient rencesand selfreportedaboratoryerrors.

Interaction terms between the type of healthcare system and eachtlo@e
perceived quality of care variables were added to the logistic regression model fitted in
Specific aim three to examine whether health care system variations affect the
relationship between perceived quality of care andrselbrted laboratory esrs. Table
4.27 shows the results of the laboratory error logistic regression analysis model with
interactions, adjusted for age, perceived healthcare status, patient reported healthcare
utilization and presence of financial barriers to care. The oddsofatne interaction
terms between healthcare system type and Access to Care, Communication of Care,
Continuity of Care, Coordination of Care, and Respect for Pa@®raferences were not
significant. Additionally, the adjusted WaldOs test indicatedilihthie parameters
associated with the twaay interaction terms were not significantly different from zero.

Based on these results, the investigation failed to reject null hypothgistss td H18e.
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Table 4.27Weighted multivariate logistic regressifor laboratory errors and healthcare system

interactions (n=8,207)

Variables

Interactions model*

Access to Care

Continuity of Care

Communication of Care

Coordination of Care

Respect for patientOs preferences

HCSTYPE (1)

HCSTYPE (2)

HCSTYPE (3)

HCSTYPE (4)

HCSTYPE (1)* Access to Care

HCSTYPE (2)* Access to Care

HCSTYPE (3)* Access to Care

HCSTYPE (4)* Access to Care

HCSTYPE (1)* Continuity of Care

HCSTYPE (2)* Continuity of Care

HCSTYPE (3)* Continuity ofCare

HCSTYPE (4)* Continuity of Care

HCSTYPE (1)* Communication of Care
HCSTYPE (2)* Communication of Care
HCSTYPE (3)*Communication of Care
HCSTYPE (4)* Communication of Care
HCSTYPE (1)* Coordination of Care
HCSTYPE (2)* Coordination of Care
HCSTYPE (3)* Coordination of Care
HCSTYPE (4)* Coordination of Care
HCSTYPE (1)* Respect for patientOs preferen
HCSTYPE (2)* Respect fgatientOs preference
HCSTYPE (3)* Respect for patientOs preferen
HCSTYPE (4)* Respect for patientOs preferen

95% ClI p- Adjusted Wald

OR LB UB value Chi? (F)
P-value**

0.941 0.752 1.177 0.595 R
0.914 0631 1.326 0.637 -
1.179 0.943 1.473 0.148 -
0.537 0.422 0.682 <0.001 -
1.026 0.883 1.192 0.742 -
0.580 0.220 1.530 0.271 F(4,19734)=0.66
0.865 0.458 1.636 0.656
0.618 0.266 1.437 0.264 P =0.6206
0.628 0.262 1506 0.297
0.963 0.640 1.450 0.858 F(4,19734)8.57
1.062 0.807 1.396 0.669
0.922 0631 1.346 0.674 P =0.687
1225 0.852 1.760 0.274
1.395 0.743 2.618 0.300 F(4,19734) 8.44
1.113 0.727 1.704 0.622
1.298 0.573 2.941 0.532 P=0.7791
0.940 0533 1.659 0.831
0.705 0.510 0.976 0.035 F(4,19734)%.17
0.864 0.668 1.118 0.267
0.771 0.467 1.271 0.307 P =0.3207
0.851 0.583 1.243 0.405
1.668 1.174 2.370 0.004 F(4,19734F1.53
1.038 0.784 1.375 0.793
1.202 0.816 1.770 0.352 P=0.1&
1.341 0.937 1.920 0.109
0.864 0.685 1.089 0.215 F (4,19734)2.47
0.934 0.778 1.120 0.460
0.875 0.666 1.150 0.339 P =0.2078
0.754 0.592 0.960 0.022

OR=0dds ratio, Cl=confidence interval, LB=lower boud@&=upper bound
HCSTYE (#)=healthcare system type grodGSTYPE (1F Germany NetherlandsSwitzerland
HCSTYPE @)= Australig CanadaFrance HCSTYPE (3= SwedenHCSTYPE (4= New Zealand

Norway, United Kingdom

* Adjustedfor age, education, peragid healthcare status, apcevious healthcare utilization.
**Design-adjusted Wald tests of firstrder nteractions otategorical HCSTYERndcontinuous quality of
care pedictors in thdaboratory errorsdgisticregression rdel
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4.8 Summary of Hypothesis Tests

A summary of all hypotheses tested in this study are displayed in Table 4.28.

Table 4.28Summary of hypothesis test results

Hypothesis Hypothesis Statement Conclusion

Aim 1 medical errors

Ho1 There is no association between AccesSdce and selfeported medical Fail to
errorsafter adjustment for other care quality factors. reject

H.2 There is no association between Communication of Care andegsdfted Fail to
medical errorgfter adjustment for other care quality factors. reject

Ho3 There is no association between perceived Continuity of Care and self Fail to
reported medical erroedter adjustment for other care quality factors. reject

H.4 There is no association between Coordination of Care andepalfted Reject
medicalerrorsafter adjustment for other care quality factors.

H.5 There is no association between PatientsO Perceptions of Providers R Fail to

for Patient Preferencesd selfreported medical erroedter adjustment for reject
other care quality factors.
Aim 2 medication errors

H.6 There is no association between Access to Careselfiteported Fail to
medication errors after adjustment for other care quality factors. reject

H.7 There is no association between Communication of Careedfrdeported Fail to
medication errors after adjustment for other care quality factors. reject

H.8 There is no association between perceived Continuity of Care and self Fail to
reported medication erroedter adjustment for other care quality factors. reject

H.9 There is no association between Coordination of Care andepalfted Reject
medication errorgfter adjustment for other care quality factors.

H.10 There is no association between PatientsO Perceptions of Providers R Fail to
for Patient Preferens@and selfreported medication erroadter adjustment reject

for other care quality factors.
Aim 3 laboratory errors

H.11 There is no association between Access to Care antepelfted laboratory Fail to
errorsafter adjustment for other care quality factors. reject

H.12 There is no association between Communication of Carselfceported Fail to
laboratory errors after adjustment for other care quality factors. reject

H.13 There is no associatidretween perceived Continuity of Care and-self Fail to
reported laboratory erroedter adjustment for other care quality factors. reject

H,14 There is no association between Coordination of Care andepalfted Reject
laboratory errorgfter adjustment for ber care quality factors.

H.15 There is no association between PatientsO Perceptions of Providers R Fail to
for Patient Preferencesd selfreported laboratory erroedter adjustment reject

for other care quality factors.

Ho,=null hypothesis
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Table 4.28Continued Summary of hypothesis test results

Hypothesis Hypothesis Statement Conclusion
Aim 4 medical errors
H,16a Healthcare system type does not modify the relationship betwee  Fail to
Access to Care and seHported medicatrrors. reject
Ho,16b Healthcare system type does not modify the relationship betwee  Fail to
Communication of Care and seHported medical errors. reject
H,16c Healthcare system type does not modify the relationship betwee  Fail to
perceivedContinuity of Care and seteported medical errors. reject
H,16d Healthcare system type does not modify the relationship betwee  Fail to
Coordination of Care and sekported medical errors. reject
Ho16e Healthcare system type does not modify telationship between Fail to

patientsO perceptions of Providers Respect for Patient Preferen reject
and selfreported medical errors.
Aim 4 medication errors

Ho17a Healthcare system type does not modify the relationship betwee  Fail to
Access to Carand selfreported medication errors. reject

Ho17b Healthcare system type does not modify the relationship betwee  Fail to
Communication of Carand selfreported medication errors. reject

H,17c Healthcare system type does not modify the relationship betwee  Fail to
perceivedContinuity of Careand selfreported medication errors. reject

Ho,17d Healthcare system type does not modify the relationship betwee  Reject
Coordination of Carand selfreported nedication errors.

Ho17e Healthcare system type does not modify the relationship betwee  Fail to
patientsO perceptionsRibviders Respect for Patient fnences reject

and selfreported medication errors.
Aim 4 laboratory errors

H,18a Healthcare system type does not modify the relationship betwee  Fail to
Access to Carand selfreportedaboratoryerrors. reject
H,18b Healthcare system type does not modify the relationship betwee  Fail to
Communication of Carand selfreportedaboratoryerors. reject
H,18c Healthcare system type does not modify the relationship betwee  Fail to
perceivedContinuity of Careand selfreportedaboratoryerrors. reject
H,1&d Healthcare system type does not modify the relationship betwee  Fail to
Coordinationof Careand selfreportedaboratoryerrors. reject
H,18e Healthcare system type does not modify the relationship betwee  Fail to
patientsO perceptionsRibviders Respect for Patient fnences reject

and selfreportedaboratoryerrors.

Ho,=null hypothesis



CHAPTER 5: DISCUSSION AND RECOMMENDATIONS

5.1Introduction
This section summarizes the purpose and major findings of this study.
Subsequently, discussion of the study results, limitations, recommendations for future

research andonclusions are presented.

The objectives of this study were to examine the association between patient
perceived healthcare quality and selported medical, medication, and laboratory errors
using crosssectional and crossational questionnaire datafn eleven countries. In this
research, quality of care was measured by a ffadéted construct, which adopted the
patientOs perspectives. As described in Chapter 2, five separated quality of care scales
were assessed: Access to Care, Continuity of Cam@munication of Care, Care
Coordination, and ProviderOs Respect for PatientsO Preferences. The findings from this
investigation support a number of other published studies suggtsit Coordination of
Care is an important predictor of perceived patsafiety. After adjustinpr potentially
important confounding variablgthere was a statistically significant association between
Coordination of Care and sekported medical error, medication error, and laboratory
errors Finally, results showed th#te healthcare system type governing care processes

modifiesthe effect of Coordination of Cao self-reportedmedication errors.
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5.2 Discussioh
Application of Item Response Theory

Rasch analyses were conducted to estimate summary measures foreadchen
five quality of caredimensions That is, raw ordinal scores were transformed into
interval measures when the data fit the Rasch model. The acceptable fit statistics of the
results suggested overall good datadelfit and the unidimensionalitgf the quality of
care scales. Additionally, the appropriateness of the fit statistics and item difficulty

ordering provide evidence of criterion validity.

However there are some points to consider when using the Commonwealth
Fund International Policgurvey in future analyses. This study found a negatively
skewed distribution in all the quality of care measures. This finding is consistent with
other questionnaires assessing patientsO experiences with care on which patients tend to
respond positivelyB. Williams, Coyle, & Healy, 1998; S. A. Williams, 199&)ne
factor that could have contributed to this was the surveym@ance of dichotomous
guestions, which usually do not tap different intensity levels of a trait. Using more strong
posiive words or a response scale with more response options in the development of the
items could decrease skewné@Bsterson & Wilson, 1992Additionally, the skewness of
the measures could have attenuated the lirssarcations between variables in the
present studyTabachick & Fidell, 2001) In this study the rating options used were
dichotomous for almost all scales excluding the ProvidersO Respect for patientOs
perceptions. The results showed that respondents properly used the Likert type scale

ORarely,0 OSometimé&s@ien,O and OAlways.O Thus, future modifications to the



Commonwealth Fund Policy Survey should consider a greater use of Likert type scales.

Another finding of the Item Response Theory analyses was the low person
reliability measures for each one of fhvee quality of care scales. Person reliability
measure represents the instrumentOs ability to discriminate the sample into different
levels of a trait. The main reason for this finding is the limited number of items in each
one of the scales. It apped#inat the items included may not have covered a complete
range of the latent traits. Because this investigation was based on secondary data
analyses, the number of items available in the Commonwealth Fund Inteah&adicy
Survey was limitedDespite tis constraint, all of the scales performed as expected. Only
one item from the Communication of Care scale was removed due to misfitting
properties. The iter®There was a time when you received a new prescription
medication, and were not sure what it viasor when or how to take it€xhibited poor
correlation with other items within the scale and less predictability of data that the model
expects, which occurs as a result of random responses by participants with low levels of
the perceived Communicatiaf Care trait. There are a number of possible reasons for
the poor fit of this item. This item may be related to other dimension not shared by the
remaining items. It could be argued that providing proper information about medications
to patients may notugrantee that they would understand and retain such knowledge. It
may also be that the wording used in this item caused confusion with respondents,
because it involved three related but potentially independent conceptssug what it
[the medicationjwas for,0 Owhen [to take the medicatio@ndOhow to take it [the

medication]O
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The results presented in the itgrarson map assessment showed that construct
validity was demonstrated through the itemsO order for each one of the quality of care
dimensionsThe hierarchical order for the Coordination of Care scale revealed that
respondents were more likely to agree with the i@Doctors ordered a medical test that
you felt was unnecessary because the test had already beenvatleethey were less
likely to endorse the itei@After visiting the ED, doctors at the place where you usually
getmedical care seem informed and-tmpdate about the care you had in the EDOne
possible reason for this ordering is that the former it is more easily detected ataoder
by respondents while the latter have a more complex language for respondents to answer
because it was a compound sentence. séer® informed and tip-date about the cafe
could cause confusion. A better approach for constructing this item coGidtbe
visiting the ED, doctors at the place where you usugaghymedical were informed about
the care you had in the EO It should be highlighted that a repeated test may be justified,
in which case, providers should explain to patients the reasoosifaing the test.

Another reason for finding the iter@After visiting the ED, doctors at the place
where you usuallgetmedical care seem informed andtopdate about the care you had
in the EDD to be the most difficult item to be endorsed is thefléicts one of the most
challenging of aspects to achieve in care coordination: proper communication of primary
care providers with emergency department providers. When a person has an emergency
department visit, their primary care providers are ofteawane or lack information of
that visit(Kripalani et al., 2007; Pham, Grossman, Cohen, & Bodenheimer,.2008)

Emergency department discharge summaries may not be always available for primary
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care providers and patients might netessarily bring this information to the clinical
consult.

The itemperson maps revealed that there was occurrence of ceiling effects for the
scales Coordination of Care, Continuity of care and ProvidersO Respect for PatientsO
Preferences. That is, thea#es were not able to distinguish among persons with high
levels of the traits measured. The limited number of items available to measure higher
levels each of one these three quality of care scales could explain these findings. The
hierarchies establishedldicate the need of more difficult items near the extreme of the
scales that represent more complex levels of Coordination of Care, Continuity of care and
ProvidersO Respect for PatientsO Preferences.

Despite the limited number of items, the resultiegnithierarchy for each
dimension could guide clinicians and other healthcare system degisiersO to
identify and prioritize areas of improvement. For example, a multifaceted intervention to
improve quality of care could be designed to increase scoithe aiems assessing the
highest level of the latent traits, which are the items localized at the top of the item

person maps.

Hypothesis Testing Findings

The relationship between perceived Coordination of Care in patient safety was
tested with hypotheseH,4, H,9 and H14 for Specific Aims 1, 2 and 3 respectively. The
analysis for Specific Aim 1 examined the association between Coordination of Care and

self reported medical errors, Specific Aim 2 considered medication errors, and Specific
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Aim 3 studied &boratory errors. Among the five quality of care scales examined,
Coordination of Care appears to have a significant effect on patient safety. In the current
study, Coordination of Care was defined as adequate communication among all specialty
providers ofpatients' care, medical support services, and front line practitioners. After
controlling for potentially important confounding variables (i.e. age, education, perceived
health status number of doctors visits, previous healthcare utilization, and atest rel
barriers to care) there was a statistically significant association between Coordination of
Care and selfeported medical error, medication error, and laboratory errors. An increase
in peoplesO perceptions of Coordination of Care decreased thetikadif sekreporting
medical errors (OR =0.605, 95% CI: 0.569 to 0.653), medication errors (OR =0.754,
95% CI: 0.691 to 0.830), and laboratory errors (OR =0.615, 95% CI: 0.555 to 0.681).
These results are consistent with those of a study conductetifiarant setting. In a
prospective cohort study of 223 hospitalized patients and after adjusting for socio
demographic variables and length of stay, patientsO reporting care coordination
deficiencies among staff were four times more likely to experiethoerse or near miss

events (OR= 4.4, 95% CI 1.4 to 14.0) (B. B. Taylor et al., 2008).

Additionally, the results of the current investigation agree with previous research
using data from the Commonwealth Fund Survey. However, other studies differed in how
Coordination of Care was defined. OOHagan and colleagues (2009) examined the
association of coordination of care and medical errors by looking using the responses of
participants to the question: OWhen you need care or treatment, how often does your

geneal practitioner/regular doctor/the dodddmow important information about your
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medical history?O as a measure of Coordination of Care. Results of a bivariate analysis
showed a significant association between patients who indicated that their physician
rarely or never knew important information about their medical history (bivariate
analysis) and medical errors (P<0.001). However, these results should be interpreted with
caution because the investigators did not present information on this relationship aft
adjusting for other potential confounders. Lu and colleagues (2011) and Scobie and
colleagues (2011) measured poor coordination as the positive response to either
unavailable test results or medical records at the time of appointment, or duplicate tests
In addition these aspecBchwappacli2011) included Oreceiving conflicting information
from different providersO as measure of poor coordination of care. The current
investigation adds to the existing literature by using a more complete measure of
Coadination of Care because it also incorporates an item that assesses the level of
miscommunication between the primary care provider and specialists. Finally, other
studies using data from the Commonwealth Fund survey defined medical error as a
combinationof any medical or medication error, which may prevent the detection of
different associations for individual error types. The current investigation was able to
examine the effect of perceived coordination of care anereptirted laboratory errors,

an apect not explored by previous studies.

There may be several potential explanations for the observed relationship between
perceived coordination of care and patient safety. Patients may detect mishaps involving
poor coordination of care more easily. Fstance, missing relevant patient information

during the point of care is a frequent problem and obtaining such information often
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demands the interaction between the healthcare provider or administrator and the patient,
which alerts patient to the possityilof a care quality failure or increase their critical
assessment of quality. Using attribution theory as framework, one could suggest that
patients may attribute error events to unfilled expectations or factors they can clearly
relate to and understaag opposed to more technical aspects of care. Finally, it is

possible that the results could be explained by the confounding effect of other factors not
measured. For example, peoples' overall satisfaction with their health system may impact
both, their grceptions of care coordinati@nd perceived safety. Although satisfaction

with the healthcare system was not included in models, the analyses did account for other
traits that could also reflect satisfaction with the healthcare system such as Access to
Care, Continuity of Care, Communication of Care, and ProviderOs Respect for PatientsO

Preferences, potently minimizing the risk of bias.

A main finding in this study is that the relationship between coordination of care
and selrepated medication errorsagdifferent across healthcare systems. As presented
in chapter four, the log odds of sedfporting medication errors was lower for
respondents in health care systems where healthcare insurance is private and services are
managed privately (Germany, thetNerlands, and Switzerland). However, the
probability of selfrepating a medication error reachadsimilar value regardless of the
respondentsO healthcare system as perceigediration of care increaséthere are
several potential reasons for thesetved effect of country healthcare system type on the
relationship between perceived coordination of care andegadirted medication errors.

The items used to assess care coordination comprised aspects related to adequate
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communication among differenealthcare providers and accessibility of relevant patient
clinical information at the point of care. Evidence has shown that the availability of
electronic health records has a positive impactemafiorementioned aspects, thusubke
and readiness of sh technology could have had an impact on care coordin@iontin,
Burke, Hoaglin, & Blumenthal, 2011¥ppecifically, the group of countries with the

lowest log odds of selfeporting medication errors has a widespread use of electronic
health records among primary carepders. A 2012 multinational survey conducted in
8,500 primary care physicians from Australia, Canada, France, Germany, the
Netherlands, New Zealand, Norway, Switzerland, the United Kingdom, and the United
States, found that in Germany and the Netherld@@dsercent and 98 percent respectively
of respondents indicated the use of electronic health records in their practice.
Additionally, 59 percent of respondents in The Nethedatated that they are always
notified when their patients have been to themancy departme€athy Schoen et al.,
2012) Although the use of electronic health records may have an influence on
coordination, the technology itself would not suffice if there were not appropriate
electronic system interconnectivity. Thus, a potentially competing explanation of this
study finding is that there may be other mechanisms of communication or policies within
the different health systems of Germany, The Netherlands, and Switzerlanditiatefac
nonprimary providers be cognizant of the primary care providers participation or vice
versa when both are treating the same patient. For example, there are multiple system
changes in Germany that might have had a positive effect on coordinatiare oA

reform introduced in 2007 facilitated the integration of care between the healthcare funds
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and providers, and strengthened the role of primary care. In Germany, physicians have
the option to sign contracts with health insurance funds for integcate arrangements,
gatekeeper schemes and disease management rffectditte, Lisac, & Blum, 2009)
Additionally, longterm providers and othé&ealthcare personnel can be includeduoh
contracts A similar reform was intrduced in the Netherlands in 2006ented to

improve coordination especially of the chronically ill citizens. With this reform, provider
groups are integrated with primaryrealinics, groups of cooperating general practices
(which are large scale general practice cooperatives with ¢eaetialage and

occasionally an arrangement of primary care and emergency departments) and hospitals.
Insurance organizations in the Netaads can procure care services from these groups
(Shafer et al., 2010)

From this investigationOs results, it is clear that improvements in care coordination
would have a great impact of patientsO perceptions of safety. Moreover, the results
presented in Figure 4.3 suggest thmall improvement in peoplesO Coordination of Care
perceptions would have the greatest impact on perceived safety in the United States,
Sweden, Australia, Canada and France. These findings provide justification to the efforts
of multiple organizations ahfederal institutions in the United States that aim at
improving coordination of care, which include, but are not limited to, health information
technologies (i.e., electronic health records and meaningful use), and more recently the

creation of the Accautable Care OrganizatioiiBerwick, 2011)



Secondary Findings

Findings from this study did not provide evidence to support the association
between perceived patient safety and the other four dimensions of quality of care:
Communication of care, Access to Care, Continuity of Care and Respect for patient
preferences. fiere may be several reasons to these findings. As suggested previously in
the ltem Response Theory analyzes discussion section, the measuresO skewness and the
limited number of items available to create them could have attenuated the associations
betweenhese dimensions and patient safety.

Despite the lack of statistically significant results, there are several aspects
important to highlight that may be considered for further research studies. Due to the
limited availability of items, in the current stuthye Care Communication measure was
constructed with items that only focused on communication about prescription
medications. This may explain why it appears that people who reported better levels of
Care Communication were less likely to selpat mediation errors (OR=0.93 95%CI
0.865 to 1.000 p=0.04). Although this relationship was not significant at theée@€l1
further investigations should explore this topic to find more conclusive evidence about
the relationship between Communication of CareRattent safety.

The literature review did not reveal previous research that examined the
association between patient safety and Access to Care, Continuity of Care, and Respect
for PatientsO Preferences. In this study, for each one of the three outicerdiesction
of the relationship with the Respect for PatientsO preferences domain followed as

hypothesized (although not significant at the del): the higher the perceived level of
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respect for respondentsO preferences, the less likely were ergpdadndicate
experiencing a medical (OR=0.944 95%CI 0.897 to 0.995 p=0.031), medication
(OR=0.947 95%CI 0.892 to 1.007 p=0.087), or laboratory error (OR=0.927 95%CI 0.860
to 0.999 p=0.048). Future studies should investigate more closely this relgtionsh
Although the focus of this investigation was not to evaluate independent
associations of confounding variables with medical, medication and laboratory errors,
this study noted some important findings. After adjusting for other covariates, age was
assaiated with seHreported medical and medication error but not laboratory errors. In
fact, the predictors of sefeported laboratory errors were different compared with the
other two outcomes: medical and medication errors-r8ptirted laboratory errovgere
only significantly associated with perceived Coordination of Care and having a previous
emergency department visit, hospital admission, or aenegrgency surgery.
Explanations for this finding could be that there may be other potential predictmié of
reported laboratory errors not measured in this study; or the sample size did not allow to
shed light on the effect of the factors studied in the current investigation because the
prevalence of selfeported laboratory errors was nearly on third sensthan the self
reported medical errors rate. There is limited evidence in the literature about the risk
factors of laboratory errors and further investigation on this topic is advisable.
The effect of age on seféported medical and medication errgpp@ars to follow
a linear trend: as age increases, the likelihood ofreptirted errors decreases. This
finding aligns with results of previous investigati¢dhs & Roughead, 2011; OOHagan et

al., 2009) Several authors have suggested that, mege, older patients exhibit higher



level of confidence in providers, thus they are less likely to inquire about providersO
behaviors and activities (Ahmed et al., 2008; Burroughs et al., 2005; OOHagan,
MacKinnon, Persaud, & Etchegary, 2009). Zhu etwdgested that older and sicker

patients may struggle to recall unsafe events due to their clinical conditions (Zhu et al.,
2011). Additionally, older patients are more satisfied with healthcare irrespective of the
quality of care received (Nguyen Thi, Bn@on, Empereur, & Guillemin, 2002). Other

authors suggest that younger patients may understand patient safety concepts better, thus
they are more capable of identifying and reporting medical errors (Ahmed et al., 2008;
Zhang et al., 2012). Educational attes designed to involve patients in patient safety,

such as error reporting or error prevention, should take account of these findings and

adjust accordinglyMessages regarding patient safety may not be received in the mode.

5.3Limitations

Resultsof this study should be interpreted in light of the limitations of a eross
sectional research design. The statistical associations found cannot be established as
evidence for causality but as an exploratory step towards causality. Therefore,
conclusionsabout temporal associations between quality of care and patient safety cannot
be established. For example, this investigation cannot determine whether experiencing a
medication error led respondents to perceive that a Coordination of Care mishap
occurredor whether the perceptions of poor coordination of care commanded
respondents to indicate that an error arose. One potential approach to overcome this
limitation is to use a panel survey design that collects data over a longer period of time.

A second limiation of this is study is the potential for nonresponse bias.
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Nonresponse bias that might have influenced this study could be primarily due to survey
nonresponse. The response rate in this study varied considerably among countries, as
small as nine percéfor the Netherlands to 54 percent for Switzerland. Low response

rate limits the generalizability of findings. While it is difficult to determine the extent of
bias introduced as a result of refusal to participate by survey respondents, weighted
analysiswas conducted to account for and minimize survey nonresponse bias. The socio
demographic characteristics of the study population were statistically significant different
from those who were excluded due to a ONot sureO or ODeclined to answerQ response, or
missing data for any of the study variables. Excluded respondents were more likely to be
male and younger. Since this study found that younger participates were more likely to
report errors, the current study results may underestimate the prevalenterepseed

errors.

Another potential source of nonresponse bias is iterr@gponse. However, an
inspection of the items for the dependent and main independent variables showed that
missing responses for each one of the items did not surpass 30 pEneeefore, it can

be assumed that these data were missing at rd@ddBy, 2006)

This invesigation used data from a multinational sample and attempted to draw
conclusions for specific population groups (i.e., different healthcare system types);
therefore findings may be subject to ecologic fallacy. Ecologic fallacy denotes the
assumption that glation and individual level factors are consistent. For example, it

assumes that the association between coordination of care and patient safety that applies
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to the countries with health care systems that depend broadly on market mechanisms in
regulatinginsurance coverage and service provision is the same within individual
countries and within specific individuals. Other variables not captured by the
guestionnaire at the healthcare setliengl and providetevel related to patient safety

may confoundtte associations at the populatienel.

The current study used data collected through interviews usingepelft
measures. Thus, another limitation is the potential for social desirability bias
characteristic in selfeported responses to survey ite®acial desirability refers to
respondentsO tendency to give answers that they perceive conform to societal standards
rather than providing the true answers. The effect of social desirability on this study
could be reflected in potential participantsO uegerting of negative experiences with
some aspects of care such as negative interactions with providers. This could occur for
respondents who incline to accept and respect the authority of healthcare providers or
who consider inappropriate to disapprakreir behavior. Another aspect that might have
influenced how participants answered questions relates to the instrument overreliance on
dichotomous questions. The absence of response scale variation for items that examined
perceptions of the patieprovider encounters may have forced participants to select the

response options that conform to social standards but do not reflect their experiences.

It is important to note that findings from this study should be interpreted in light
of respondentsO ability recall their healthcare experiences; the time interval between a

healthcare encounter and the questions asked might influence the validity of responses.
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Research has found that the human brain forgets approximately 20 percent of the critical
details ofan even{Bradburn, Sudman, & Wansink, 2004he questions of the
Commonwealth Fund survey &skparticipants to recall events from the previous two

years, which increases the window for recall bias. One could accept that those
participants unable to recall specific events would select the response options ONot sure
or decline to answerO, which diot exceed one percent in any of the responses for the
dependent and independent variables in the current study. In the absence of an evaluation
of the impact of recall bias on this studyOs findings, it is required to assume that subjectsO
responses reftéed their healthcare experiences. Nevertheless, this studyOs findings are
consistent to those of a similar study where the kpeglod was only two week

suggesting that should recall bias occurred, the results of current investigation could be
underestnated but in the same directi{®. B. Taylor et al., 2008)[he patient safety

and quality of care measures in the present investigation encompassega@idid data

in contrast to clinical data. Despite the provision of medical, medication error and
laboratory error definitions to respondents, the terms could be still misunderstood

potentially increasing measurement error.

5.4Recommendations

This study generated several questions that warrant further research. It revealed
significant associations betem coordination of care and se#fported laboratory errors
that were not previously exposed by others studies. Future studies should determine the
extent to which respondents are able to discern laboratory error from medical errors.

Additionally, resultdrom this investigation suggest that there may be other factors
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predicting seHreported laboratory errors that were not measured in the current
instrument. Findings in this study may be confounded by provider or institution level
factors that were not acunted for. Thus, future studies that examined the relationship of
guality of care and patient safety should use a study design that facilities the control of
these potential confounders.

Under this studyOs theoretical groundwork, subjects make catilsatiatts to
the unexpected failures in their healthcare experiences when they experience an
undesirable event such as a medical error. With the research design used in the current
investigation, it was not possible to determine whether consumersO eqscoierare
affected perceptions of safety or vice versa. Prospective studies should be conducted to
determine the direction of the proposed relationships.

One advantage of cressuntry comparisons is that they allow to benchmark and
summarize completopics in healthcare. However, such comparisons become difficult
due to large differences in the countries compared. A topic that future research should
address is the development of comparable tools that may allow the assessment of
healthcare process apdlicies in Germany, The Netherlandsd Switzerland that play
an importantole on improving coordination of care. The results of this investigation may
reveal valuable transferable information that can benefit other countries. Moreover, one
of the difficulties of comparing the results of this study with other investigationsO results
is that the terms Continuity of Care and Coordination of Care are usually used
indistinguishably. Thus, further studies should research continuity of care defined as the

sequence of actions that guarantee the fulfillment of patient needs during healthcare care
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transitions.

The results of the Item Response Theory analyses exposed some potential areas of
improvement for the Commonwealth Fund International Policy survey. As discussed
previously, the researchers responsible for the instrument development could make a
greater use of Likert Type response alternatives and use stronger positive wording.
Moreover, items that presented problems in this study should be revised and considered
for modification or deletion (such as the double an triple-barreled questions). Finally, the
survey could have more items that measure perceived Continuity of Care and higher
levels of perceived Coordination of Care.

Similar research questions to those of the current study should be explored to
assess the effect of the newly created Accountable Care organizations (ACOs) in the U.S,
which have promised to eliminate the fragmentation of healthcare delivery by bringing
under one location multiple health professionals and institutions to coordinate care. The
current indicators for measuring quality performance of ACOs in coordination of care
and patient safety use claims data and information from the electronic health records
incentive program, thus care coordination from the patients’ perceptions has yet to be
considered. The results of the Item Response Theory analyses provided in the current
study may provide guidance to further developments of care coordination performance
measures based of patient’s experiences with care that could be potentially used for pay-

for-performance or value-based purchasing schemes.
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5.5Conclusion
The healthcare industpresentsisks to consumers; the frequency of services and
its potentially harmful consequencgkenerrors occumake it unique. In the last
decade, patient safety has become a fruitful research area as more stakeholders recognize
its importance to deliver quality healthcare and reduce the costs associated with errors.
Health care systems are transitinio a space of heightened transparency and
accountability where payments for services are increasingly-balsed. Thus,
healthcare actors around the world have engaged in an active pursuit for innovative
solutions to decrease errors. The majority efthhowever, have focused mainly on the
providersO role as opposed to those who ultimately receivearadear its
consequences. Patients, from their unique viewpoint, can provide valuable insights on
received care and play an important role on pasiafdty initiatives.
This studyconsisted o& secondary data analysis of a multinational survey that
examined peoplesO experiences of healtboadcted by the Commonwealth Futid
main purpose was to examine the relationship between perceivedialrg and patient
safety. Despite its limitatiofithis investigation showed evidence that supports the
association between perceived coordination of care andepalfted medical, medication
and laboratory errors. As healthcare stakeholders contirsgatoh for initiatives that
improve care experiences and outcomes, this studyOs results emphasize the importance of

guaranteeing integrated care
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APPENDIX A: SURVEY INSTRUMENT

(A completecopy of thisinstrument can be found
http://www.comnonwealthfund.org/Surveys/2010/Nov/20k@ernationalSurvey.aspx
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APPENDIX D: ITEM-PERSON MAPS

Access to care Analysis

MEASURE Person - MAP - Item
<more>|<rare>

3 HERHERE +
ATCO03 Clinical staff (other than a doctor) involved in healthcare
S
2 HEHBHHHHRHES +
#
)
1 +
M
R
ATCO5:Keep waiting a long time to see the doctor for a scheduled appointment
H#E#
0 .M
. S
ATCO4:: Takes a lot of time to schedule specialist appointments
S .
. ACT02:0ne regular doctor at medical care place
-1 +
. T
ATCOl:0ne regular practice to obtain medical care

-2 .+
<less>|<frequent>
EACH "#" IS 518. EACH "." 1S 1 TO 517
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Continuity of Care

MEASURE  Person - MAP - Item
<more>|<rare>
1 HHHHRHAHR +

|
S CCO03:Reviewed with patient any medications taken, including those prescribed by other doctors
CCO02:Receive written information on what to do when returning home and what symptoms to watch for
0 +M
S

CCO01:The hospital make arrangements patient had follow-up visits
with a doctor or other health care professional after leaving

Sl T
<less>|<frequent>
EACH "#' IS 485. EACH "." IS 1 TO 484
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Communication of Care

MEASURE Person - MAP - ltem
<more>|<rare>
2 M +
COMO3:Received a written list of all prescribed medications

COMO02:Explained the potential side effects of any medication that was prescribed

S COMO01:Someone discuss with you the purpose of taking each of your medications

-2 HHHEHEH +
<less>|<frequent>
EACH "#" 1S 325. EACH"." IS 1 TO 324



Coordination of Care

MEASURE Person - MAP - Item
<more>|<rare>
3 B +

2 L
#5|
T
1 o+
# | COOR06
-
M|

- |S COOR05 COOR02

0 . +M COORO7
-
. S| COORO08
. | COORO04
S
COORO1
COORO03
1 e
TIT
-2 +
-3 +

<Iéss>|<frequent>
EACH "#" IS 848. EACH "." IS 1 TO 847

21¢

COORO06:After visiting the ED, doctors at the place where
you usually get medical care seem informed antbup
date about the care you had in the ED

COORO05:After seeing the specialist, regular doctor did
not seem informed and #p-date about the care w@lined
from specialist

COORO02:Received conflicting information from different
doctors or health care professionals

COORO07:My care was poorly organized or poorly
coordinated

COORO08:After visiting the hospital, doctors the place
where you usually get mediczdire seem informed and
up-to-date about the care you received in the hospital
COORO04:The specialist did not have basic medical
information from your regular doctor about the reason for
the visit or test results

COORO1:Test results or medical records wese

available at the time of your scheduled medical care
appointment

COORO03:Doctors ordered a medical test that you felt was
unnecessary because the test had already been done

|

|
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Providers' respect for patients' preferences
MEASURE Person - MAP - ltem
<more>|<rare>
3 A +

|
|
i |
|
|
S|
|
N
2 L+
|
|
|
. W
1 L+
|
T
S PRPP02 Spend enough time with patient
- ) o
0 +M PRPP03 Involve patient as much as wanted to be in decisions about care and treatment
|
SIS PRPPO1 Give patient an opportunity to ask questions about recommended treatment
o
-1 +
g
|
-
2 +
-3 +

<Iéss>|<frequent>
EACH "#'IS 657. EACH "." IS 1 TO 656



APPENDIX E. HISTOGRAMS AND BOX -PLOTS

Rasch Measures for Main independent variables
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Acces to Care

o
N+ I

-

Rasch measure
excludes outside values

Continuity of Care

| I

Rasch measure
excludes outside values

Care Communication

" 2 6 '
Rasch measure

g

excludes outside values

Coordination of Care

’

T T T
-1 0 1 2
Rasch measure

excludes outside values

Repect for Patients'Preferences

Rasch measure
excludes outside values
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Helthcare System Type

Healthcare system type

NZ, NW, UK

SWE

AU, CAN, FR

GER, NTH, SW

USA

NZ, NW, UK

SWE

AU, CAN, FR

GER, NTH, SW

USA

T T T
-1 0 1
Continuity of Care Measure

T T
-2 0
Access to Care measure
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Healthcare System Type

Healthcare System Type

NZ, NW, UK

SWE

AU, CAN, FR

GER, NTH, SW

USA

NZ, NW, UK~

SWE

AU, CAN, FR

GER, NTH, SW

USA

T T T
-2 0 2
Communication of Care Measure

T T T
-2 0 2
Coordination of Care Measure
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Healthcare System Type

NZ, NW, UK

SWE

AU, CAN, FR

GER, NTH, SW

USA

T T T
-2 0 2
Respect for Patients' Preferences
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APPENDIX F: LOGISTIC REGRESSION DIAGNOSTICS
FOR MODELS PRESENTED IN TABLES 4.18,20AND 4.24

Lowess smoother Lowess smoother Lowess smoother
Logit transformed smooth Logit transformed smooth Logit transformed smooth
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MEDICATION ERROR

MEDICATION ERROR
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1
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Lowess smoother
Logit transformed smooth

Lowess smoother
Logit transformed smooth

Lowess smoother
Logit transformed smooth
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APPENDIX G: STRATIFIED ANALYSIS
ADJUSTED* LOGISTIC REGRESSION MODEL OF SEHREPORTED MEDICATION ERRORS ANQUALITY OF CARE BY
HEALTHCARE SYSTEM TYPE

22¢

HCSTYPE 1 HCSTYPE 2 HCSTYPE 4
HCSTYPE USA GER, NTH, SW AU, CAN, FR HCSTYPE 3 SWE NZ, NW, UK
Variable OR LB UB P>t |OR LB UB P> |OR LB UB P>t |OR LB UB P> | OR LB UB P>t
Access to Care 1.18 098 142 0.08| 115 0.89 149 030|099 0.88 1.12 0.93| 0.78 059 104 0.09|1.06 091 124 0.44
Continuity of Care 095 0.72 1.26 0.73|1.19 087 1.63 0.28| 0.88 0.74 1.06 0.17|1.26 091 1.75 0.16|1.17 0.86 1.58 0.32
Communication of Care 090 0.76 1.06 0.20| 0.96 0.79 1.17 0.67| 094 0.84 1.04 0.23|0.89 0.73 1.09 0.28|0.91 0.75 1.11 0.34
Coordination of Care 055 045 0.68 0.0L| 090 0.78 1.34 0.87| 0.74 0.66 0.84 0.0L| 0.75 054 1.03 0.07|0.78 0.64 0.95 0.01
Respect for PatientsO
Preferences 1.13 0.97 131 0.11] 085 0.72 1.00 0.05| 0.94 0.85 1.03 0.19| 0.90 0.78 1.03 0.14|0.94 0.80 1.09 0.40

* Adjustedfor age, education, number of prescription medications used, perceived healthcare status, and previous healthcare utilization.

HCSTYPE= Healthcare system tyfg@R=odds ratio, Cl=confidence interval, LB=lower bound, UB=upper bdusd Australia, CA=Canada
FR=France, GER=Germany, NTH= Netherlands, NW=Norway, NZ=New Zealand, SWE=Sweden, SW=Switzerland, UK=United Kingdom,

US=United States
"HSHYOHE H] ()*+

Private insurance, private services (GER, NTH, SW)
Public insurance, private servicAU, CAN, FR)
Public insurance, public services, no gatekeeping (SWE)

Public insurance, puldiservices, gatekeeping (NZ, NW,UK)
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