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Orthodontists are committed to achieving excellence in orthodontic treatment. 

Knov-ing what patients think about the care they are receiving is vitally important to the 

orthodontist because it aids in the understanding of patient needs and ~herefore, 

contnbutes to the delivery of orthodontic care at the highest level. Today, consumer 

drmands and expectations for quality in both manufactureci goods and services is hi& 

and steadily incrzasing. The provision of goods and services that just match consumers' 

demands will be insufficient to maintain a cornpetitive edge and/or market share in the 

future. 

The quality of health services are generally intangible, so they cannot be counted. 

measured, inventoried or tested in advance of 'sale'. Patient experience, eithcr dircctly or 

vicariously from outside sources, is therefore an important means of verifying whether 

provision of a health service is synonymous with high quality. This assessrnent has 

particular relevance to orthodonties, where the benefits of treatment derived fiom 

specialists versus general practitioners is not well differentiated by the general public. 

Enhanced patient satisfaction is also a crucial healthcare market determinant, since 

service quality perceptions not only impact on the derived satisfaction, but also on the 

selection of specialist versus non-specialist orthodontic service providers. Such market 

demands require specialists to be precisely infomed on their patients' feelings about the 

treatment they provide. 

Since orthodontists share substantial comrnonalities in their delivery of technical 

services, it is surprising that few monitor the non-technical aspects of orthodontic 



treatment that are so integral to patient satisfaction, which is theorized to depend on the 

inter-relationships between their expectations and perceptions. The difference or 'gap' 

between these parameters provides pragmatic service satisfaction information. Recent 

app1icat;ons of the generic SERVQUAL ('service quality ') instrument have facilitated the 

attainrnent of such information for mmy financial and healthcare semices. This is 

primarily due to the Gap Theory of Parasuraman et al. (1985), which defines senvice 

quality as 'a Function of the gaps between the service expectations of consumers 

(patients) and their service perceptions', has been the primary method of obtaining this 

information. Since reducing these gaps must comprise the principal targets of any form of 

stratsgic marketing, this pilot study was therefore undertaken to develop customized 

SERVQUAL instrument to quantify patients' expectations and perceptions of orthodontic 

dental service quality. The feedback and modifications to the delivery of orthodontic 

senice delivery provided by such an instrument will render a means by which 

orthodontists cm monitor and improve their services. The satisfaction created fiom these 

improvernents is of paramount importance and is related to one of the primary 

characteristics of the profession of orthodonties-to serve. 

Over a 12-week penod, patients receiving orthodontic treatment from a 

University graduate clinic and a private practice c h i c  completed a cuçtomized 

SERVQUAL questionnaire consisting of 19 paired expectatiodperception statements 

scored via a ten-point Likert-type scale. Statistical evaluations of the derived scores not 

only provided valid and reliable assessments of orthodontic service quality viewed from 

the perspective of  patients, but also information to facilitate strategic development for 

continuous improvement. These assessments proved more complex than initially 



envisaged, since there were significant discrepancies between the expectations and 

perceptions of patients attending University and private practice clinics relative to their 

differential semice costs. Similarly, patients and their parentslguardians differed in their 

respective opinions of the professionalism exhibited by the orthodontists. Further 

development and testing of  this customized SERVQUAL instrument is therefore 

mandated, prior to the more general applications to the patients of orthodontic specialists 

in different geographic regions. 
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orthodontic services has the potential to negatively affect the market for orthodontists 

(Koroluk et al., 1998). The potential impact of these changes cannot be overstated, since 

onhodontic services were previously the exclusive domain of the specialist. (Figure 2.1 ) 

Due to increased cornpetition. inflation and the increasing costs of dental 

treatment, general dental service providers continue to use more and more of patients' 

disposable income available for elective or cosnietic dental procedures. These trends haïe  

been confirmed by a recent Michigan study, where 80.7% of the general dentists included 

in the survey reportedly provided orthodontic services at some level (Wolsky et al., 

1996). Surveys from Iowa (Jacobs et al., 199 l), Michigan (Wolsky et al., 1996) and Ohio 

(Ngan et al., 1998) have also indicated that mmy of the types of malocclusions treated 

and appliances used by general dentists rire analogous to those utilized by specialists. 

S ince these services included comprehensive fixed, functional and ex tra-oral appliancrs. 

the cornpetitive orthodontic markets are similar to those for most other healthcare 

senices. The recent implernentation of various healthcare management organizations 

(e.g. preferred provider, managed care, etc.) has further exacerbated such market 

cornpetition, since their expenditure constraints generally involve restricted specialist 

service access (Kassirer, 1994; De Porter, 1997; Brarnson et al., 1998). As most other 

healthcare institutions (e.g. hospitals, clinics, etc.) have responded to analogous market 

constraints by strategic developments that ensure services match or esceed their patients' 

expectations (Artford et al., 1995; Lewis, 1994; Sapien et al., 1995; Hall et al., 1993; 

Fitzpatrick, 199 1 ; Vuori, 199 1; Nelson, 1990; Cleary et al., 1988; Pascoe, 1983; 

Gronroos, 1982; Bensing, 199 1; Batalden et al., 199 1; Waal et al., 1993), 
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corresponding strategic marketing is imperative for elective (e.g. specialist orthodontic) 

services (Gottlieb et al., 1997). 

This strategy pnncipally relates to cornpetition for such elective services with 

otlier consumer demands (e.g. vacations, education, entertainment, etc.) A recent mail-in 

survey underscored these trends, where the economic succezs of specialist onhodontic 

practices was largely a hnction of their intangible attributes (e.g. the personality traits of 

specialists, interpersonal relationships between office staff and patients), rather than 

ngidly applied business principles (Hughes et al., 1996). 

Traditional laissez-faire market responses to these changes are therefore 

incompatible with specialist survival in the progressively competitive onhodontic 

markets. For instance, substantial commonalities in the tangible (Le. technical) 

parameters of services derived from both specialists and non-specialists (e.g. active and 

retentive appliance design similadies regardless of the provider type) may mask 

discrepancies between the quality and complexity of services provided by specialists and 

general practitioners. Peerless service quaiity and continued patient satisfaction is 

therefore crucial for specialists to maintain their competitive advantage over non- 

specialists (Cronin & Taylor, 1992, 1994; Quinn, 1992; Lyttle & Mokva, 1992). 

Surprisingly, strategic development to achieve these objectives has yei to b r  

systematically investigated, principally due to inadequate information on the differential 

deteminants that distinguish the perceived quality of, and patient satisfaction with, 

orthodontic services provided by specialists. 



Orthodontists are cornmitted to achieving excellence in orthodontic treatrnent. 

Knowing what patients think about the care they are receiving is vitally important, 

because it aids in the understanding of patient needs and therrfore contnbutes to the 

delivery of orthodontic care at the highest level. The feedback and modifications to the 

delivery of orthodontic sevice delivery provided by the results of this study will provide 

a means by which orthodontists c m  improve their services. The satisfaction created froni 

these improvements is of paramount importance and is related to one of the primary 

characteristics of the profession of orthodonties - to serve. Clearly then, there is an 

urgent need to investigate not only the expectations and perceptions of orthodontic 

service consumers but also to differentiate the perceived benefits of orthodontic services 

provided by specialists relative to those derived frorn general practitioners. 

2. 3 i c  Importance of Heal-re Service Oualities 

Since consumer demands and expectations for quality in both manufactured goods 

(e.g. automobiles) and services (e.g. financial or healthcare) is steadily increasing, 

(Melford, 1993; Moore et al., 1994) the provision of goods and services that just match 

consumers' demands will be insufficient to maintain a cornpetitive edge and/or market 

share. This fact has particular relevance to orthodontic services, where the benefits of 

treatment derived from specialists or general practitioners is not well differentiated in the 

general public. Such distinctions are particularly relevant to many urban areas, where 

specialistigeneralist juxtaposition in similar locations further exacerbate the cornpetition 

in their respective markets. Currently, the primary distinction between specialists a d  



generalists mainly depends on the specialists' perceived service superiority (i.e. 

reputation), although even this advantage may Vary over tirne. 

In response to market cornpetition, numerous commercial companies aggressively 

monitor their consumers' expectûtions in order to provide information to improve their 

products (Cronin & Taylor, 1992). Enhanced patient satisfaction is also a crucial 

healtlicare market determinant (Taylor, 1994; Quim, 1992). since service quality 

perceptions not only impact on their derived satisfaction, but also the selection of 

specialist versus non-specialist orthodontic service providers (Woodside et al., 1989). 

These expectations may be difficult to satisQ, however, not only due to the diverse 

consumers' educational, value and experience mores (Davidow & Uttal, 1989; Mefford, 

19933, but also the varied and dynamic interactions with their peers. Furthemore, eacli 

consumer possesses hisher own unique preconception of how services should be 

delivered. Speci alists must there fore ensure ihat they are srnsitized to such vaned 

expectations and provide the service and service outcornes that match reality (Pitt & 

Jeantrout, 1994). Such market demands require specialists to be precisely informed on 

their patients' expectations and perceptions with respect to orthodontic treatment 

(Davidow & Uttal, 1989; Pitt & Jeantrout, 1994). in this regard, specialists and their 

ancillary staff may be required to adapt and modify their service delivenes to exceed the 

unique expectations of their patients (Berry et al., 1988; Shostack, 1984). Such strategic 

challenges therefore not only require consistently high-quality service (Shostack, 1981), 

but also meticulous monitoring of service provision during the course of treatment of 

every patient and also during the life of the practice. Al1 the instruments listed in Table 



2.2 offer the potential acquisition of quantitative data to define service satisfaction - 

although appropriateness, consistency, reliably and validity of such data varies according 

to the assessment format. 

This variability and complexity of healthcare services distinguish them from 

manufactured goods in four prirnary dimensions. 

1. Intangibility 

2. Heterogeneity 

3. Inseparability fiom production 

4. hseparability fiom consumption (Parasuraman et al., 1985) 

Orthodontic senices are generally intangible, so they cannot be counted, measured, 

inventoried. tested or verified in advance of sale. Patient experience, eithrr directly or 

vicariously from outside sources (friends, relatives), is therefore an important method of 

verifying whether provision of an orthodontie service is synonymous with high quality. 

Orthodontic services also Vary markedly, due to the inherent diversity of patients and 

their service needs (e.g. types of malocclusion). The needs and performances of specialist 

onhodontists and their staff may also vary temporally (for example, behveen the seasons 

of the year, days of the week and times of the day), which in tum may be reflected by 

variations in the quality of services actually delivered. 



Table 2.1 Advan t~esldisadvantzggs of selected aualitative assavs of 

. . orthodootic service quality (Parasuraman et al.. 19881 
. 

Obsenation by 
Specialist 

Employee 
Feedback 

Focussed specialist, 
staff 9r patient 
discussions 

-Specialist is familiar with 
onhodontic service 
components and their relative 
COStS 

-No inconvenience to patients 
-0pportunity to recover from 
service failure 
-0pportunity to identify 
problems associated with 
sewice deliveries 
-Minimal incremental costs 
for data collection 

-Employees have knowledge 
of service delivery problems 
-Patients rnay volunteer 
service expenence 
information to employees; 
-No inconvenience to patients 
-0ppomnity to recover from 
service failure 
-Employee empowerment 
irnproves morale 
-0pportunity to colIect 
detailed patient feedback 
-Minimal incremental costs 
for data collection 

-Opportunitics to collect 
detailed patient feedback 
-0pportunity to recover from 
service failure 
-0ther problerns may surface 
during discussions 
-Helps to buiId tearnwork 

-Presence of doctor m a i  change 
'normal' attinides and techniques 
of auxiliaries 
-Objective obsenation requires 
training 
-Ernployees disinclinsd to report 
service probltms if they created 
them 

-Employee observation requires 
specialized training 
-En~ployees disinciined to report 
service problerns if they created 
them 

-May only identify syrnptoms 
rather that core problerns 
-Feedback lirnited to small patient 
sample (biased?) 
-Limited recollection of specific 
service encounters 
-1nconvenience necessitates 
incentives for participation 
-Information may be withheld for 
fear of offending others 



Table 2.2 AdvantagesLdisadvantêges of auantitative assavs of 
on (Parasuram et a 1,. 19881, 

Telephone interviews 

Actor patients 

Advantages 

-ability to gather data from 
representative targe t patient 
samples 

-0ppornuiity to recover from 
service failure 

-0pportunities for patients to 
retfect on their semice 
experiences 

-Facilitate cornparisons 
between different patient 
demographic groups 

-Suggest practice is interested 
in opinions 

-0pportunity to collect 
detailed patient fèedback 

-0pportunity to recover from 
service failure 

-Suggests practice is 
interested in patient 
opinions 

-Consistent and unbiased 
feedback 

-Can focus on specific 
service components 
-No patient inconvenience 

Disadvantages 

-Poor response rates 
-Variable recollections of 
specific sentice encounter 
details 

-0ther semice sxperiences 
rnay bias respanses if there 
is a time Iris 

-1nconveniencr reauires 
incentives for patient 
participation 

-Costs rissocicited with the 
distribution and analyis of 
patient responses 

-Potential problems 
associrited with fomulating 
questions 

-Intrusion of patient 
telephone rit home. school or 
work 

-Hi& cost of skillrd 
intenicwers 

-May not generate 
representative patient 
sample 

-Bias due to non-anonymjry 

-Potential for statistically 
invalid sample of isolateci 
patient encounters 

-High costs 
-Not applicable to al1 senice 
components 

-Ethical concems 



Finally, as orthodontic service production is inseparable from consumption, 

quality control is more difficult than the manufacture of goods (Mefford, 1993). There is 

clearly a need to examine patients' perceptions of service quality, even though this task is 

both elusive and difficult (Ford et al., 1997). 

2.4 Attributes of healthcare service auaiitv 

Extensive review of the literature shows that service quality and consumer 

satisfaction (Figure 2.2) are discrete entities which display an intimately symbiotic 

relationship (Taylor 1994; Parasuraman et al., 1988). Therefore, the strategic focus of 

specialist orthodontists should be directed to the provision of services that maximize their 

patients' satisfaction and the technical excellence of the final outcome (Le. a stable 

'ideal' occlusion). Generally. perceptions of high service quality appear to be determined 

in part by the specialist's reputation (Taylor, 1994), whereas patient satisfaction is mainly 

associnted with short-tem service-encounter-specific consumer judgements (Cronin & 

Taylor, 1992; 1993). Such distinctions have considerable validity, due to the differential 

determinants of patient satisfaction and service quality. These distinctions have been 

summarized as follows: 

1. Service quality is more difficult for the consumer (patient) to evaluate than 

goods quality; 

2.  Service quality perceptions result from the differences between consumers' 

ex~ectations and the actual service performance; 



3. Quality evaluations ernbrace both the final service outcome and their delivery 

processes (Parasuraman et al., 1985). 

Fipure 2.2 Principal determinant of service auality assessrnents bv patients 

E w n  if the constructs for service satisfaction and quality are distinct, their varied 

interactions are also important to investigate. For instance, several studies have identified 

positive relationships between perceptions of service quality and patient satisfaction 

(Figure 2.3), in addition to strong associations between sewice satisfaction and the 

willingness to recommend service providers to friends and relatives (Bowers et al., 1994; 

Woodside et al., 1989; Peyrot et al., 1993; Doering, 1983). 



Figure 2.3 Service auality as it relates to oatient satisfaction 

Patient service satisfaction may generally be defined by four variables (Mrooley et 

al., 1978): 

1. The associated processes and outcornes (Stimson & Webb, 19?5) 

2. Patient's expectations for the outcornes (Korsch et al., 1968) 

3. Continuity of service quality (Hulka et al., 1970) 

4. ProfessionaVpatient cornmunications (Larsen & Rootman, 1976). 



These parameters are particularly relevant ta elective orthodontic services, since: 

Satisfaction is the ultimate objective for orthodontic service outcomes; 

Satisfaction ratings provide useful feedback information on both the 

orthodontic service processes and outcomes; 

Satisfaction/dissatisfaction can be the ultimate determinants of patient 

complimcr (Ware et al., 1978). 

Patient satisfaction with service quality depends on the inter-relationships 

between their expectations and perceptions (Me fford, 1 993; Moore & Schlegelmilc h, 

19%). The differences or 'gaps' between these parameters provide pragmatic service 

satisfaction information. (Little & Mowka, 1992; Ross, 1995; Cronin & Taylor, 1992; 

Bowers et al., 1993). See Figure 2.4 

nts of Service O F i y r e  2.4 Com~one ~ a l i t y  

Patient Expectation 

t 
Service Quality Gap 

4 
Patient Perception 1 

Characteristics of Service Qurtlity 

Rcliability 
Responsivencss 
Assurmcc 
Empathy 
Tangibles 

Thrse gaps form the basis of the Gap 7'heory (Parasuraman et al., 1985), which 

postulates that discrepancies between consumers' (patients') expectations about the 



service they receive and their perceptions of the service once delivered, defines their view 

of service quality (Figure 2.5). For instance, if perceptions meet or exceed expectations, 

the consumer (patient) will view the service favorably and vice versa, although the 

service perceptiodexpectation gap is itself further driven by other gaps within the service 

organization itself (e.g. the gap between what the consumers want and what the provider 

thinks they want). 

Following a review of 113 potential instruments to measure the intangible 

parameters of healthcare service satisfaction devised over the past decade (van Campen et 

al., 19953, the Gap Theory of Parasuraman et al. (1985) was developed to conceptualize 

the service satisfaction model. Further Gap Theory development (Parasuraman et al., 

198 8) idrnti fied 5 dimensions to de fine the expectatiodperception gaps (Table 2.3). 

Table 2.3 The principal dimensions of the SERVQUAL instrument 

Dimension Description 

Tangibles 

Reliabi1iI.y 

Responsiveness 

Assurance 

Empathy 

Physical facilhies, equipment, appearance of personnel and the 
doctor, demeanor of staff. 
Ability to perfom the promised service dependably and 
accurately. 
Willingness to help customers (patients) and provide prompt 
service, 
Knowledge and courtesy of  employees and their ability to 
inspire trust and confidence. 
Caring, individualized attention provided to customers 
(patients). 





The operationalization of this Gap Theory - SERVQUAL - is the basis for a 

questionnaire that provides a multidimensional examination of service 

expectatiodperception gaps based on these five dimensions. The results derived from this 

questionnaire not only offers the service quality manager (i.e. the orthodontist) the 

potential to monitor quality, but also to develop appropriate organizational responses for 

senice quality improvement and therefore provides a rationale for the usage of this 

instrument in the current investigation. 
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3 .O Review of the Literature 

- 1- - 3.1 T he De v l .  e ooment of Service Oua itv Analvsis 

Little has been published on the nature of the orthodontic market e.g. the reasons 

why patients, parents/guardians seek orthodontic care (Bergstrom et al., 1988; Tulloch et 

al.. 1991; Oliver & Knapman 1985; Sergl & Zentner, 1998; Gosney, 1985) or the tangible 

benefits denved from esthetic changes in tooth aligment (Bennett et al., 1997). Although 

the attitudes towards onhodontic service needs differ markedly between cultural and 

socio-economic groups (Tulloch et al., 1994; Holst & Ek, 1988). presumably the esthetic 

benefits of onhodontic services are preferred over cosmetic plastic surgical options e.5. 

mandibula advancement, rhinoplasty (Jerrold, 1988). However, the rationale for such 

selections by a public that is generally unaware of the relative benefits of these 

alternatives remains largely obscure. For instance, few patients seem to be aware of the 

potential discornfort induced by initial orthodontic appliance placements (Jones, 1981; 

Ngan et al., 1989), the degree of patient cooperation required for successful service 

outcomes (Albino et al., 1991) or the need for orthodontic retention appliances in the last 

phase of their treatment (Blake & Garvey, 1998). Sinilarly, when a variety of orthodontic 

service options are available from many non-specialists, it is unclear why one specialist is 

selected over others for their provision. Presumably, such selections are primarily related 

to concems to obtain the 'best' quality of service. But how do decisions relative to the 

final outcomes (e.g. esthetic srniles) interact with the intermediate delivery stages? Such 

marketing information is crucial to ensure continued demands from consumers in highly 



competitive markets. Whereas orthodontists have traditionally devoted most of their 

attention to the quality of the final service outcomes, the potential impact of the 

intermediate delivery stages on the perceived quality of the service as a whole cannot be 

ignored. Whereas the technical standards of the specialist are integral to service 

satisfaction, patients are also concemed with the whole process, especially when two to 

four years may be required to correct a malocclusion, in addition to long-term retention 

îppliances. 

If  "the customer is alwa! i s  right" is a recognized motto for si cess in the 

traditional retail sector, surely it is also appropriate to the progressively competitive 

healthcare (Le. orthodontic) sector as well. Since the environment will inevi tably become 

more hostile, due to inflationary overhead costs and competition not only between 

specialists and non-specialists but also other specialists, the provision of service 

satisfaction may be the best strategy to ensure continued success in the orthodontic 

market. This strategy will, however, be unacceptably empiric until there is accurate 

information on the cnteria patients apply when assessing the quality of the services they 

receive. 

Service quality can be detemined by the arnount of discrepancy between 

consumer expectations, or desires, and their perceptions of services they are receiving 

(Dyck, 1996). The key to good senice quality is meeting or exceeding what consumers 

expect (Zeithami et al., 1990). Disconfinnation theory predicts that clients will be 

dissatisfied with a service experience if it does not meet their expectations (Clow et al., 



1995). Hence, patients' desires serve as the foundation upon which orthodontic service 

quality will be evaluated by patients. 

Few health services focus on patient satisfaction from the patient's point of view, 

especially orthodonties. Traditionally, the emphasis has been on evaluating the outcome 

of care provided, believing the client's knowledge of expert care is limited (Dyck, 1996). 

However, with the increasing level of patient awareness about the care they are receiving, 

and an increasing awareness of consumer rights and power, orthodontic health services 

need to pay attention to patient satisfaction. An improved understanding of the factors 

that influence patient satisfaction cm provide orthodontists wiih useful information io 

manage patient expectations and perceptions more effectively, ensuring that desires are in 

harmony with the actual service offering. To meet or exceed patients' expectations, 

providers might have to change the way they deliver care, actively manage patient 

expectations and perceptions, or some combination of both (Clow et al., 1995). 

In 1975 Canada spent S 12.2 billion on health care representing 7.1% of the GDP. 

By 1996 this figure had risen to $ 75.2 billion or 9.5% of the GDF. By the year 2090. i t  is 

projectrd to be close to 12% of the GDP, and by 2010, one-fiflh (Stats Canada, 1999). 

Although the cost of onhodontics compared to the total cost of health care is low, the 

trend revealed bÿ these numbers is significant. In the future, additional expenditures may 

only be possible if the value of the service/goods erceeds the value those resources would 

have created if they had been devoted to the next best alternative use. Conversely, the 

expenditure for any such use as health care or orthodontic care should be reduced if real 

resources could be shifled to a use that fields a higher social value than the value that 



would have been created by application of those resources to health care or orthodontic 

care (Speidel, 1994). Orthodonties as a profession needs to pay attention to thesr 

costhenefit pnnciples of econornics because for orthodontics, these economic pnnciples 

pose a particular problem. From a public policy or public health perspective, orthodontic 

care looks like a desirable but not necessary luxury for the wdl-to-do compared with 

many other health care senrices. The inescapable conclusion is that orthodontics has to 

closely attend to the question of value, and that a major component of value, in addition 

to cost, is quality (Speidel, 1994). Moreover, in their 1989 paper, Brown & Schwartz 

concluded that due to expanding cornpetition, increasing patient sensitivity and 

involvement in malpractice suits and the relative lack of investigation of the role of  

service quality in the health and professional sector, have made further evaluation of 

service quality a vital issue. 

If service quality is to become the comerstone of healthcare, investigators must 

have the means to measure it. However, the quantification of service quality is difficult 

because of its elusive and abstract nature (Zeithaml et al., 1990). Services are intangible 

entities, and as such require complex measurement methodology. Health services in 

particular are even more difficult to standardize due to heterogeneity of the provider; the 

recipient of the service; and the unique interactions of provider and recipient. The 

performance oflen varies from provider to provider, from patient to patient, and fiom day 

to day creating Further complexity of measurement. This interaction between patient and 

service provider plays a key role in forming a patient's impression of the quality of 



service they have received (Czepiel et al., 1995) and represents a central focus of both the 

management and measurement of service quality. 

Parasuraman, Zeitharnl, and Berry (1 985) developed a model of service quality 

representing global judgements across multiple encouliters. This model of service quality, 

the Gap Theory was based on the assumption that it was the discrepmcy between a 

consumer's expectations about the service they received and their perceptions of the 

service, once delivered, that detennined their opinion of service quality (Zeithaml et al., 

1990). If the perceptions met or exceeded the expectations, a favourable view of senvice 

quality was elicited, and vice versa. The performance-to-expectation gaps on attributes 

that consumers used to evaluate the quality of a service formed the theoretical foundation 

of this theory. 

The most popular measure of service quality is SERVQUAL, an 

operationalization of the Gap Theory developed by Parasuraman et al. (1 985; 1988). 

which has been widely cited in the marketing literature (Asubonteng et al., 1996). 

Parasuraman and his colleagues suggested three underlying tliemes aiter reviewing the 

service literature: 

1. service quality is more difficult for the consumer to evaluate than goods 

quality; 

2. service quality perceptions result from a cornparison of consumer expectations 

with actual service performance, and; 



3. quality evaluations are not made solely on the outcome of service but involve 

evaluations of the process of service delivery. 

Parasuraman et al. (1988) defined service quality as "global judgement, or attitude, 

relating to the supenority of the service". 

SERVQUAL was designed to measure service quality across a range of 

businesses. Parasuraman et al. (1985;1988) measured the quality of services provided by 

rrtail banks, a long-distance phone Company, a securities broker, an appliance repair and 

maintenance fim. and credit card companies. It is worth noting that none of these 

services lay within the healthcare domain (McAlexander et al., 1991). But as 

Parasuraman et al. stated in 1988. "the instrument has been designed to be applicable 

across a broad spectmm of services. As such, i t  provides a basic skeleton, through its 

expectations/perceptions format, encompassing statements for each of the five service 

quality dimensions. The skeleton, where necessary, can be adapted or supplemented to fit 

the char acteristics or speci fic research needs of a particular organization". 

Relying on information fiom their focus group interviews. Parasuraman et al. 

(1985) identified basic dimensions that reflect service attributes used by consumers in 

evaiuating the service quality provideci by businesses. Consumers in tht  focus groups 

discussed service quality in t e m s  of the extent to which service performance on the 

dimensions matched the level of performance that consumers thought a service should 

provide (Asubonteng, 1996). A high quality service would perform at a level that 

matched or exceeded the kvel the consumer felt should be provided. 



The SERVQUAL scale was produced foliowing procedures recommended for 

developing valid and reliable measures of marketin3 constmcts (Brown & Schwartz, 

1993). Parasuraman et al. concluded from their 1985 study that consumers evaluated 

service quality by comparing expectations to performance on ten basic dimensions: 

reliability, responsiveness, cornpetence, access, courtesy, communication. credibility, 

security, understanding/knowing the customer and tangibles. The scale was developed 

by, first, writing a set of about 100 questions that asked consumers to rate a senfice in 

rems of both expectations and of performance on specific attributes that were thou~ht  to 

reflect each of the ten dimensions (Parasuraman et al., 1988; Asubonteng et al., 1996). 

Next. the data were analyzed by grouping together sets of questions that al1 apprared to 

measure the same basic dimension, such as reliability (Asubonteng et al., 1996). 4 

statistical malysis for dimensional identification, factor analysis, was used to detemine 

which questions were measunng dimension nurnber one, which questions were 

measuring dimension number hvo and so on, as well as which questions did not 

distinguish between dimensions and the number of dimensions in the data (Parasurarnan 

et al., 1988; Zeithaml et al., 1990;Asubonteng et al., 1996). Questions that were not 

clearly related to a dimension were discarded. A revised SERVQUAL scale was 

administered to a second sample, questions were tested and the result was a 22-question 

(item) scale measuring the five basic dimensions of reliability, responsiveness, empathy, 

assurance and tangibles, on bath expectation and performance (Asubonteng et al., 1996). 

Since expectations were measured using 22 questions, and performance was rated using 

22 paralle1 questions, 44 questions in total were used (Parasurarnan et al., 1988). The 



items were scored on a seven-point Likert-type scale anchored by the statements, 

"strongly disagree" and "strongly agree". Quality was measured as performance- 

expectations for each pair of questions and the s u m a r y  score across al1 22 questions uras 

the measure of quality (Asubonteng et al., 1996). 

Parasurarnan et al. (1988) also tested their SERVQUAL scale for reliability and 

validity. The major test of reliability used was Cronbach's coefficient alpha, a measure of 

the estent of intemal consistency between, or correlation arnong, the set of questions 

making up each of the five dimensions (Hassard, 1991). The tests of validity proved 

more challenging for Parasuraman and his colleagues. The validity of a measure of 

senlice quality is difficult to test as a proven criterion is not available (Asubonteng, 

1996). The general approach to testing the validity cf marketing scales is to measure the 

agreement between the measure of interest, SERVQUAL, and a second rneasure of 

quality, convergent validity and/or a measure of a variable that should be relatrd to 

quality, concurrent validity (Asubonteng, 1996). Parasurarnan et al. (1 988) provided 

evidcnce o f  convergent validity as they measured agreement between the SERVQUAL 

score and a question that asked customers to rate the overall quality of the Company being 

judged and also concurrent validity, whether the respondent would recommend the 

service to a friend. 

SERVQUAL has been adapted to measure service quality in a variety of settings. 

Health care applications are numerous (Babakus & Mangold, 1992; Bebko & Garg, 1995; 

Bowers et al., 1994; Clow et al., 1995; Dyck, 1996; Headley & Miller, 1993; Licata et al., 



1995; Lytle & Mokwa, 1992; O'Connor et al., i994; Reidenbach & Sandifer-Smallwood, 

1990; Woodside et al., 1989). Other settings include a dental school patient clinic, a 

business school placement center, a tire store, and an acute care hospital (Cannan, 1990); 

independent dental offices (McAlexander et al., 1994); at AIDS service rigencies (Fusilier 

& Simpson, 1995); with physicians (Brown & Schwartz, 1989; Walbridge and Delene. 

1993); in large retail chains (such as K-Mart, WalMart, and Target)(Teas, 1993); and 

banking, pest control, dry-cleaning, and fast-food restaurants (Cronin & Taylor, 1992). 

Disagreements between the studies have focussed on two major issues, the 

dimensions of semice quality and linkage between satisfaction and quality (Asubonten~ 

et al., 1996). Disagreement conceming the proposed linkage between quality and 

satisfaction has led to a division over causality, with one group supporting the proposition 

that quality leads to satisfaction (Woodside et al., 1989), other groups supporting the 

proposition that satisfaction leads to quality (Bitner, 1990), and others suggesting that 

quality and satisfaction are determined by the same attnbutes (Bowers et al., 1994). In the 

first simultaneous test of both relationships, Cronin & Taylor (1992) presented empirical 

evidence in favour of the proposition that satisfaction is an antecedent of service quality 

despite hypothesizing that the reverse would be the case. Recent studies in the health care 

sector (Gopalalknshna & Mummalaneni, 1993; Peyrot et al., 1993) explored the role of 

demographic characteristics, convenience and perceived worth in patient satisfaction. 

Taylor & Baker (1994) concluded that the weight of evidence in the services literature 

supported the position that service quality and consumer satisfaction are best 

conceptualized as unique constructs that should not be regarded as equivalent in ternis of 



their impact on future consumer purchases. AS Asubonteng et al. (1996) note, the 

conflicting empincal evidence (and the possibility that the nature of the relationship is 

situation-specific) supports the need for hture research in this area. 

Regardless of disagreement, important findings across studies include support for 

the premise that : Service attnbutes Ai -t Important actions (behaviors) Bi (Asubonteng 

et al., 1996). In health care, these 'important actions' include willingness to retum and 

willingness to recommend (Woodside et al., 1989). Bowers et al., (1994) and Reidenbach 

Sr Sandiger-Smallwood (1990) found that SERVQUAL outcomes of switching and word- 

of-mouth behaviour were related to service quality. In addition, while there is no 

agreement on the exact linkages, attributes, and dimensions of quality and satisfaction, 

most researchers agree that service quality comprises attnbutes that are both measureable 

and variable (Asubonteng et al., 1996). 

The SERVQUAL scale has been used in a variety of studies in different settings 

to assess customer perceptions of service quality. Not al1 studies have examined the 

scale's psychometric properties; however there have been a few exceptions (Babakus & 

Boiler, 1991; Babakus & Mangold, 1992; Brensinger & Lambert, 1990; Carman, 1990; 

Cronin & Taylor, 1992; Finn & Lamb. 1991 ; Headley & Miller, 1993; Lytle and Mokwa, 

1992; McAlexander et al., 1994; O'Connor et al., 1994; Taylor & Cronin, 1994; 

Walbndge & Delene, 1993). An understanding of the psychometnc properties of 

SERVQUAL is central to its acceptance as a meaningfbi measure of service quality in a 

given context. Clear evidence of acceptable levels of reliability and validity is essential if 



any rneasurement scale is to have credibility. Peter et al. (1993) suggested that 

irrespective of issues of context, scales based on difference scores, such as SERVQUAL, 

have psychornetric weaknesses and thus can be unreliable. Parasuraman et al. (1993) 

acknowledged the theoretical validity of this argument but felt the these negative 

outcomes would only occur in certain situations. Whether or not this is the case c m  only 

be determined by further empirical investigation. 

The reviews in the literature suggest there is still more work to be done to find a 

suitable measure for service quality. The are more problerns with the most popular 

measure, SERVQUAL, which involves the subtraction of subjects' service expectations 

fiom the service industry performance for specific items (Asubonteng et al., 1996). The 

diffaences are averaged to produce a total score for service quality. Cronin Sr Taylor 

( 1992) found that their measure of service performance (SERVPERF) produced better 

results than SERVQUAL. Future research might examine the relative ment of this 

approach. While acknowledging that performance-only measures may on occasion offer 

superior predictive power to disconfirmation, Parasuraman et al. (1994) argued that "the 

availability of information on both customer expectations and perceptions offers the 

capacity to more accurately pinpoint areas of deficiency within a Company and results in 

a superior management tool". 

Medicine is universally amilable to patients in Canada at no direct cost. However, 

there is only limited direct public funding of dental care. Public sector participation in 

dental care varies From 2% of total expenditures in Ontario to 56% in the Yukon and 



North-West Temtories (in 1987) and typically covers such services as providing dental 

services directly to Abonginal people in remote areas, dental services for disadvantaged 

children in urban areas and school dental prograrns (Leake et al., 1993). Overall, in 1987, 

only 149h of total Canada-wide expenditures on dental care came from the public 

sector(Leake et al., 1993). 

Most of the dental services provided in Canada are, therefore, paid for directly by 

the patient or by pivate health insurers on behalf of the patient. Consequently, the receipt 

of dental services involves a direct exchange of cash for service which parallels the 

consumer's experience in the wider service sector and which, in the Canadian contest, is 

quite different to the medical expenence. 

Gronroos & Masalin (1990) noted that the dental profession in the industnalized 

countnes was facing reductions in oral diseases and an oversupply of general dental 

personnel. Similarly, a survey of dentists and orthodontists in Canada conducted by 

Konchak & McDermott in 1990, confirmed reported declines in patient load and 

dissatisfaction with practice busyness. This trend is clearly evident in Canada, where the 

decade 1 980 to 1989 saw the percentage of families reporting one or more dental 

expenses drop fiom 59.1% to 53.7%, average family expenditure on dental care as a 

percentage of cunent rxpenditures on goods and services drop from 0.77% io 0.13% and 

the number of licensed dentists increase by 28% (Leake et al., 1993). Increases in the 

allied dental professions over the same period have been even more drarnatic with, for 



example, a 108% increase in the number of licensed dental hygienists (Leake et al., 

1993). 

This trend has inevitably created greater competition between dental practitioners 

and the marketing of dental senrices, whether at the single practitioner or group practice 

level. The successful management of this competition is a pre-requisite of survival 

(Gronroos & Masalin, 1990). Traditional extemal marketing methods, such as 

advertising, were deemed to be generally inefficient and available to Canadian dentists on 

a very limited basis. Gronroos & Masalin (1990) pinpointed attention to patient perceived 

service quality, which they classify as an "interactive marketing meihod', as the single 

most powerful tool for enhancing relationships with current patients, attracting new 

patients and improving practice profitability. 

The measurement of perceived service quality in the orthodontic environment 

offers some unique challenges. The ovewhelming majonty of orthodontic patients are 

adolescents with approximately 85% of patients under 18 years of age. In most 

orthodontic treatment situations, therefore, there are effectively two clients, with 

perceptions of quality and satisfaction being formulated simultaneously by both the 

patient and iheir parentsiguardians. Although the patient will have a more intimate view 

of the service being provided, the parent will form his or her own view of the quality of 

the service being provided, based on the information, whether limited or not, that he/she 

gathers. The parental perspective is significant because the parent is a legitimate 

participant in the treatment experience and because the parental perception of service 



quality is a potential contributor to parental decisions about satisfaction and future 

purchase intentions. 

Assessrnent oîservice quality by child/parent dyads has not been pubiished. The 

degree of c o n p i t y  between the adolescent and the parental assessments of the quality of 

orthodontic care received; the nature of the differences between their perspectives; the 

need, or lack of need to measure both views of service quality; and the relationship 

between adolescent and parental receptions of quality, satisfaction and Future purchase 

intentions, al1 appear to be relevant and important areas for study with implications far 

beyond the area of onhodontics. 

This pilot study was undertaken to develop a reliable and valid 

measurement instrument to quantify patients' expectations and perceptions of orthodontic 

service quality. The data denved from this instrument could be used to identify strategies 

for continued growth in the demands for specialist orthodontic services, and to provide 

important feedback with respect to patient satisfaction and service quality to the 

onhodontic practices involved in this study. Due to the pivotal importance of the 

SERVQUAL instrument to the current investigation, further consideration is provided in 

the Materials and Methods section. 
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4.0 aterials and Methods 

This pilot study was undertaken to develop a reliable and valid measurement 

instrument to quanti@ patients' expectations and perceptions of orthodontic service 

quality . 

4.1 Hypotheses To Be Evaluated bv This Studv 

1. To evaluate the psychometric and diagnostic properties of the SERVQUAL 

instrument specifically related to the orthodontic context - in a specialty 

office and a University graduate orthodontic clinic. 

2. To evaluate the relationship between 1) adolescent and parental; 2) private 

practice and University orthodontic c h i c  patients' expectations and 

perceptions of service quality and satisfaction. 

3. To evaluate the nature of the relationship between a specific measure of 

overall perceived service quality and patient/parent expectations and 

perceptions. 



4.2 The Customized SERVOUAL Instrument 

In this investigation, service expactations and perceived performances were 

estimated using a modified version of the SERVQUAL questionnaire. The 15 item 

modification of SERVQUAL designed for a general dental c lhic  (McAlexander et al., 

1991) was used as an initial matrix for instrument development, together with resources 

from the most recent refinement of the original SERVQUAL scale (Parasuraman et al., 

1991) and hvo versions of SERVQUAL modified for the use in hospital clinics (Babakus 

& Mangold, 1992; Vandamme & Leunis, 1 9921, and modified by not weighting the 

sa l e s  (Cronin & Taylor, 1997; Teas, 1993; McAlexander et al., 1994). A 1 O-point 

Likert-type scale was used in the assessrnent portion of the survey anchored by the 

statements "strongly disagree" and "strongly agree". 

The original version of SERVQUAL (Parasuraman et al.. 1988) contained a 

number of negatively worded items. In their 199 1 refinement of the instrument, 

Parasuraman and his colleagues acknowledged that these items created consumer 

confusion, a conclusion borne out by in a questionnaire pre-trial, and therefore they 

altered al\ items to a positive format. Similar concems about the role of negatively 

worded SERVQUAL items have been voiced by other researchers (Babakus & Mangold, 

1992; Babakus & Boller, 1992; Vandamme & Leunis, 1992) and supported by the 

evidence they presented. No negatively worded items were therefore used in the final 

questionnaire in this study. 



A nurnber of researchers (Cronin & Taylor, 1992; Teas, 1993; McAlexander et al., 

1994) have exarnined the value of weighting the items of the SERVQUAL and 

SERVPERF scales. Two of these studies report supenor performance by the unweighted 

scales and one study showed only marginal superionty for the weighted instruments. In 

view of the very limited evidence in support of weighting by perceked performance and 

the fact that this would require the respondents to complete an additional questionnaire. 

no attempts were made to incorporate issues of item importance into this study. 

The questionnaire was then reviewed by working g-roups comprising the following: 

Senior Onhodontic and Basic Science faculty members of the University, an 

experienced medical biostatistician and the author, together with input from boih 

patients and graduate orthodontic students; 

The principal investigator, other graduate orthodontic students and potenrial 

patients and/or parents; 

The Faculty of Dentistry, University of Manitoba, Committee on Research 

lnvolving Human Subjects (see Appendix). 

The extent of these modifications is illustrated by listing the onginal Parasuraman et 

al., (1991) SERVQUAL items (Figure 3. l), the McAlexander et al. (1994) modifications 

for a general dental setting (Figure 3.2) and the definitive version used in the current 

investigation (Figure 3.3). 



The major intent of this investigation was that completion of the definitive 

questionnaire should be undertaken anonymously and away from the vicinity of the 

actual provider (waiting room). The objective was to avoid the potential for either bias in 

the questionnaire responses or damage to the providedpatient relationship. In addition, 

when patients attended with their parents/guardians, copies of the questionnaire were 

given to each family member and were asked to complete a questionnaire independently. 

The questionnaires were presented to each individual by the receptionist, which included 

a letter (See Figures 3.3 and 3.4) stating the nature of the investigation, method of 

preserving anonyrnity of the responses and the voluntary nature of their participation. Al1 

questionnaires were identified by a unique code, known only to the principal invrstigator, 

and a box was provided to indicate whether completion was provided by a patient or 

parentiguardi an. 

The Faculty of Dentistry at the University of Manitoba offers one of five graduate 

orthodontic prograrns in Canada and, with the University of Alberta, is one of only taro 

orthodoniic prograrns in western Canada. The University of Manitoba program graduates 

three orthodontists per year and has, at any given time, nine orthodontic residents 

participating in the three-year program. Each resident works with a patient list of 

approxirnately 50 to 100 patients and the participating patients receive a discounted 

orthodontic fee. 



Twenty-two orthodontic specialists are currently practicing in Winnipeg, a mid- 

western Canadian city of approximately 667,000 (Statistics Canada 1996 census). There 

were ten such specialists in private practice in 1986 (Population = 594, 55 1, Statistics 

Canada 1986 census). While the population has increased a little over 12% rhere has been 

a 120% increase of specialists in the last 13 years (i.e. 1998). Each orthodontist has fees 

for orthodontic treatment typically ranging from S 2000 to $ 5000. 

In this investigation, copies of the questionnaire were presented to patients of the 

nine graduate orthodontic students although no indication of the specific graduate student 

was identified on the questionnaire. Copies of the questionnaire were also presented to 

patients attending the clinic of an established urban orthodontic specialist over a three- 

month period. 

A package consisting of a covenng letter outlining the objectives of the study, the 

orthodontic questionnaire (expectations and performance questions) was given to a 

random sample of patients aged 13 or older attending both clinics. Since patient 

confidentiality was central both to patient CO-operation and honesty of response, 

telephone surveys and face-to-face interview approaches were rejected as unacceptable 

(Hall, 1995). The covering letter stressed the desire of the participating researchers to 

both improve the service quality of the respective practices and the development of 

improved methods of measuring service quality in the orthodontic context. It expressed 

the importance of hearing the patients' opinions on issues of service quality and 

emphasized that the responses were totally anonymous. To reinforce the point, it was 



mentioned that the individual patient responses would not be identified and therefore 

would not be made available to the patients' orthodontic service provider. The 

questionnaires were distributed by the receptionists at both clinics for a period of 12 

weeks. The total survey distribution targeted 400 patients. 

Response rates in mail-out health-onented studies using comparable sampling 

strategies have ranged From -22?& (Babakus 8: Mangold, 1992) to -47% (Brown & 

Schwartz, 1989). It is for this reason that a mail-out type of distnbution for the surveys 

was not used. It was felt that the response rate would be higher if the patients complzted 

the surveys during one of their orthodontic visits. Based on the rule advocated by Hair et 

al. (1992) and utilized by Parasuraman et al. (1994b), of a minimum of 5 observations per 

variable, the sample collected in this study would be adequate for the multivariate 

analysis of a 19 item scale. 

The issue of non-response bias was lessened using the direct type of distnbution 

method described above. Babakus & Mangold (1992) argue that even in the presence of 

non-response bias, a sample which is adequate for scale development and testing could be 

collected. Such a philosophy is consistent with the service quality literature. In a çontext 

where patient anonymity is cmcial, no perfect solution to the non-response problem is 

possible. Providing that the inherent limitations of such a sarnpling approach are clearly 

acknowledged, the results can still be highly meaningful. In view of the importance of 

maintaining patient anonymity, no re-sarnpling of the respondents and non-respondents 

was possible. 



It should also be borne in mind, that the issue of voluntary participation also arose 

for the participating orthodontic residents and orthodontist. While the orthodontic 

providers were under no obligation or pressure to participate, indirect pressure to 

participate (whether actual or imagined) was a possibility. Ensuring that the clinicians 

had the opportunity to decline participation without penalty, and that any information 

re]ated to their specific patients loads would not be identified nor used to assess them, 

was a high priority. In this case, participation was 100%. so these measures did no[ have 

to be undertaken. 

As this was a pilot study, this split design was intended to evaluate potential 

differences between two types of specialty c h i c  (i.e. University versus private practice), 

prent/patient differences and indications for future research. 

Data Analysia 

The completed questionnaires were entered on a Windows 95 Excel spreadsheet, 

ptior to their analysis with NCSS (Number Cruncher Statistical System@) software. The 

following analyses were then performed on the data in conjunction with the medical 

biostatistkian: 

1. Scale and sub-scale reliabilities were measure using Cronbach's alpha coefficient and 

correlateci item-to-total correlations; 



2. Scale dimensionality was exarnined using exploratory factor analysis, based on the 

Principal Axis factoring technique used by Parasuraman et al. (1988) in the original 

SERVQUAL development. Factors with Eigen values greater that I .O were also 

subjected to Varimax rotation (Vandamme & Leunis, 1993). 

3. The predictive validity of the SERVQUAL scale was tested by regressing the 

respective scale scores against a measure of total service quality. 

1. Relationships for patient dernographics and service value perceptions, in addition to 

perceived service quality/customer satisfaction interaction constructs, were evaluaied 

by multiple regession and anaiysis of variance techniques. 

Since the cunent investigation was considered a pilot study, pnor to initiating a more 

comprehensive evaluation of services denved from orthodontie specialists, great care was 

undertaken to confirm the validity of the SERVQUAL technique and to identi fy any 

component of the questionnaire that requires modification or changes prior to fonnulating 

the definitive questionnaire for future studies. 



m u r e  4.1 a SERVOUI.  items used b~ Parasuraman et  al., 1991 

m a t i o n  Section 

DIRECTlONS: Bascd on your cxpcricnces as a customer oitclephonc w a i r  services, p lcvc  rhink about the kind of ulephonc company b t  would 
delivcr enrdlcnt quali. of =pair x n i c c .  Think about h c  kind of iclcphone compuiy wilh which you would be plcascd to do business. Plcasc show die 
entent CO whicti you wodd be plcascd io do business. Pleasc show thc extent to which you hink such a tclephone compsny wodd pasxss rhc featurc 
dcscnbcd by cach stairrnent If you fcel a featurr is noi ai al1 csreniiol for ccncllcnt iclcphone companies such as Lhe one you have in min& cinile the 
number "1". If you ftel a fcmre  is abroluicly urcnrial for excellent iclcphonc companics. ctrclc "7". If your feelings art lcss smng. circlc one of the 
iiunibcrs in Ihe mitidle. n e r e  a r t  no nght or a m n g  ansaers - a11 W C  arc interestcd in is a number thai m l y  rtflects your feelings rtgarding tclephone 
compïnies thai would dcliver excellent quality o f  service. 

.Voie: Each of ihc swttments was accompanicd by a 7-paint scale anchorcd at ihc ends by Ihe labels. "Soongly Disagrec" ( = 1 )  and "Smngly .%grec" i 
= 7 ) .  Intcmcdiaic scale points wcm not labeled. Atsa the hedings (ThSGIBLES, REL1.-\BILITY. etc.) shoun hert io indicaie uhich swterncnts iaII 
undcr cach dimension. w r c  not included in Lhc acnisl questionnaire. 

E l .  Excellent telephone companies will have modern-looking equipment 
EZ. The physical facilities at excellent telephone companies will be visually appealing. 
E3. Employees of excellent telephone companies will be neat-appearing. 
EJ. Materials associated with the service (such as pamphlets or statements) will be visually appeding 

in an excellent telephone company. 

RELIXBILITY 

E 5 .  CVhen excellent telephone cornpanies promise to do something by a certain time, they will do so. 
E6. When customers have a problem, excellent telephone companies will show ri sincere interest in solving it. 
E7. Excellent telephone comianies will perform the service &ht the first tirne. 
ES. Excellent telephone companies will provide their services at the time they promise to do so. 
E9. Excellent telephone companies will insist on error-free records. 

E 10. Employees of excellent telephone companies will tell customers exactly when services ~ 1 1 1  be pcrformrd. 
E 1 1. Ernployees of excellent telephone companies wiIl give prompt service to customers. 
El?. Employees of excellent telephone companies will always be willing to help customers. 
E 13. Employees of excellent telephone cornpanies will never be too busy to respond to customer requests. 

E14. The behavior of employees of excellent telephone companies will instill confidence in customers. 
E15. Customers of excellent telephone cornpanies will feel safe in their transactions. 
E 16. Employees of excellent telephone companies will be consistently courteous will customers. 
E 17. Employees of excellent telephone companies will have the howtedge to answer customer questions. 

E 1 S. Excellent telephone companies will give customers individual attention. 
E19. Excellent telephone cornpanies will have operating hours convenient to al1 their customers. 
E20. Excellent telephone companies will have employees who give customers persona1 attention. 
E21. Excellent telephone companies will have the customers' best interests at kar t .  
E22, The employees of excellent telephone companies will understand the specific needs of their customers. 



Figure 4 . lb  SERVOUAL items used bv Parasuraman et al.. 1991, 

Perceptions section 

DIRECTIONS: The following set of statements relate to your feelings about XYZ Telephone Company's repair 
service. For each statement, please show the extent to which you believc XYZ has the feature described by the 
sratement. Once again, circling a "1" means that you strongly disagree that XYZ has that feature, and circling a "7" 
Iriems Cls: y.-u snongly agree. You may circle any of the nurnbers in the middk :firit show how strong your feelings 
are Thme are no right or wrong answers - al1 we are interested in is a number that best shows your perceptions about 
XYZ's repair senice. 

TILVGIBLES 
P 1. XYZ has modern-looking equiprnent. 
P l .  XYZ's physical facilities are visually appealing. 
P3. XYZ'sernployeesareneat-appearing. 
PJ. Materials associated with the service (such as pamphlets or statements) rire visually appealing at 

XYZ. 

RELIABILITY 
P5. When XYZ promises to do something by a certain time, it doss so. 
P6. M e n  you do have a probIem, XYZ shows a sincere interest in solving it. 
P7. XYZ perfoms the service right the first time. 
PS. XYZ provides its services at the tirne it promises to do so. 
P9. XYZ insists on error-free records. 

RESPONSIVENESS 
P IO. Employees of XYZ tell you exactly when services will be perforrned. 
P l  1. Employees of XYZ give you prompt service. 
P l  2. Employees of XYZ are always willing to help you. 
P 13. Employees of XYZ are never too busy to respond to your requests. 

ASSURINCE 
PT4. The behavior of employees of XYZ instills confidence in customers. 
P 15. You feet safe in your transactions with X Y Z .  
P 16. Ernployees of XYZ are consistently courteous to you. 
P 17. Employees of SYZ have the knowledge to answer your questions. 

EbIPATHY 
P 18. XYZ gives you individual attention. 
P19. X Y Z  has operating hours convenient to al1 its custorners. 
PZO. XYZ has employees who give you persona1 attention. 
P21. XYZ hris your best interests at hem.  
P22. Employees of XYZ understand you specific needs. 



m u r e  4.2 SERVOUAL questionnaire used bv McAlexander et al.. 1994. 

DENTAL STUDY OUE!jjTlONNAIU 
EXPECTATIOX QUESTIOSS 

DIRECTIONS: Please show ihe estent to uhich you ihink dcnul pncnces. in gcnenl. should posscss h e  following feahircs. For cach sralernenc. 
plcase show the estent to which you believe dental practiccs should have tlic fcaturc descrikd in ihc statcment. I f  you smngly a g m  that a dentisi or a 
denwl pncocc should possess a fcanirc. cirrlc nurnbcr 7. Il you strongly disagrce circle numbcr 1 .  lf  your feelings arc not sming, çirclc one of ihe 
numbers in h e  middle. Thcric a r t  no nghi or s-mng answcrs. 

El.  
E2. 
E3. 
E4. 
E5. 
E6. 

E7. 
ES. 
E9. 
E10. 
E l l .  
El?. 
E13. 
El4. 
E 15. 

h dcntist's physical facilities should be kisually appcaling 1 7 3 4 5 b '  
h denrisr should be dependîble. 1 2 3 4 5 b 7  
.A dentist's cmployces should be willing to help you. i 2 3 4 5 b :  
You should frcl safe in you mnsactions wiih 3 dcniist. 1 1 3 4 5 6 '  
.A dcntist should givç you individual attention. 1 2 3 4 5 6 7  
You should be able to schcdule an appointmcnt uith 3 dcntisr for 3 1 2 3 4 5 6 7  
!!X th.?! !S CSnq.'c:r. ..:. 
A dcnnst should be compctcnt. 1 1 3 4 5 0 7  
A deniist should communicatc wcll wiih paiienis. 1 7 3 4 5 6 7  
A dcnirst should make dental trcatments as painless as possible. 1 1 3 4 5 6 7  
.4 dentist should treat you wth respect. 1 2 3 4 5 6 '  
A dentist's charges should not bc too high 1 1 3 4 5 b q  
You should bc able to trust a dcntist. 1 5 3 4 5 6 7  
h dentist should providc s e ~ i c c  of the highest quality 1 2 3 4 5 6 ' :  
A dentisi's ofiice staff should a l w y s  act in a profissional manncr 1 7 3 4 5 b Ï  
Denrist's should take cvcry prccauiion rrquired io protect me from 1 1 3 4 5 6 7  
infectious diseases. 

lMPORTANCE QUESTIONS 

DIKECCIOBS: Plcase rate thr followng in t c m  of ihcir impomnce to you in your sclcctton of a dentisi. (7-point scalc \ \ h u e  l 1s 
Ias t  imponant and 7 ts m s i  imponmt. 

I I .  
II. 
1'. 
14. 
15. 
16. 
17. 
18. 
19. 
1 1  o. 
1 1 1 .  
Il 2 .  
113. 
114. 
115. 

Visudly appealine physic31 I'aciliiiss. 
A dependable dentist. 
Helpfuf cmployecs. 
Safc transactions. 
Individual attention. 
Abili!y to schcdule an rippointment that is convenient. 
A compctcnt dentist. 
A dcntisr uho communicates well. 
Painlcss dental treatmcnts. 
Being trcatcd with respect. 
Cost of trearment. 
A dmtist 1 tan trust. 
Scrvice of the highesr quality. 
An alfice staff that acrs in 3 professional manncr. 
Protection from infcctious diseases. 

PERFORMANCE QUESTIONS 

DIRECTIONS: The followtng set of sntcmcnis rclalcs to your feelings about Dr. marne]. For cach statement, please show the 
extent to which you belicve Dr. [Namc] or his pnctice has the feature dcscribed in ihis siatcment. If you strongly agrec. circle number 
7 Iiyou strongly disagrce, circle number 1 .  if your fctlings arc not srrong, circle one of the nurnbcrs in the mtddle. 

P l .  
P l .  
P3. 
P4. 
PS. 
P6. 
P7. 
P8. 
P9. 
P 1 o. 
P11. 
PI?. 
P13. 
P 14. 
P15. 

Dr. [Namej's physicai facilitics are visually appealing. 1 1 1 4 5 6 -  
Dr. v a m e ]  is not depcndable. 1 2 3 J S b :  
Employees of Dr. vame] arc always willing io hclp you. 1 2 1 4 5 6 7  
You feel safc in your msac t ions  with Dr. l?hnc]. 1 2 3 4 5 6 7  
Dr. [Name] gives you individual attention. 1 2 3 4 5 6 7  
I can usually schcdule an appointment for a timc that is good fur rnc. 1 2 3 4 5 6 7  
Dr. p a r n e ]  is vcry competcnt. 1 2 3 4 5 6 7  
Dr. [Name] communicatcs wcll with me. 1 2 3 4 5 6 7  
Dr. p a r n e ]  niakes dental ercatmcnts as painicss as  passible. 1 2 3 4 5 6 7  
Dr. p a r n e ]  always m a t s  mc with respect. 1 2 3 4 5 6 7  
The fets ûr. [Narnc] charges arc too high. 1 2 3 4 5 6 7  
1 tnist Dr. vame]. 1 2 3 4 5 6 7  
Thc service Dr. parne] provides is of the highest quality. 1 2 3 4 5 6 7  
Dr. [N;ime]'s officc employces always act in a profcssional manncr. 1 2 3 4 5 6 7  
Dr. ( N a m ]  takcs cvcry pncaution tcquircd to protcct me from infectious 1 2 3 4 5 6 7 
diseases. 



Figure 4.3a Modified SERVOU 

Dear patient'parent, 

My narne is Dr. Jonathan Suzuki. I am a graduate orthodontic resident at the University 
of Manitoba, where you are receiving your orthodontic treatment. I am carrying out a 
study to analyze patients' perceptions of orthodontic dental services and the quality of 
senice iiiat tlitiy an receiving w h i k  undergoing treatment. 

Knowing what you think about the care you're receiving is important if we are to respond 
to our patients' needs and get better at what we do here. Your answers to the questions in 
this survey will help us to identify strategies to continue to provide quality care here at 
the school. 

To make this study worthwhile, 1 hope to get responses from ALL patients who are 
receiving orthodontic services at the University Of Manitoba, however you are under NO 
obligation to participate. If you don? want to fil1 out the questionnaire, it will in no way 
affect your treatment here at the school. Every questionnaire is VERY important, as i t  
will provide meaningful information B r  this study. Please take 10 minutes to answer this 
questionnaire thoughtfully, and return it to the secretary at the end of p u r  appointment. 

1 can assure you that your answers will remain completely confidential. as you will be 
identified by a code number only. The completed questionnaires will be fonvarded 
directly to myself and will only be seen by me. The data collected from this study will be 
destroyed after statistical compilation. If you have any questions or concems about this 
quality irnprovernent project, please feel fiee to speak to me personally. 

Many thanks for your cooperation, 

Sincerely yours, 

Dr. Jonathan Suzuki 
Graduate Orthodonties 
Department of Dental Diagnostic and Surgical Sciences 
Faculty of Dentistry, University of Manitoba. 



Figure 4.3b Modified SERVQUAL uestionnaire used for the IJniversity s a m ~ I e  

NTIC SURVEY 

This questionnaire is comprised of 2 parts. Please answer the questions in both parts and 
retum to the secretary. ParentsIGuardians, please complete a questionnaire and allow 
your sonldaughter to complete a questionnaire independently. 

Directions; 

PLEASE READ EACH STATEMENT CAREFULLY! 

For each statement, rate on a scale of 1 to 10 how much you agree or disagree with 
that statement. 

If  we're doing something well tell us, if not, tell us also. Please be HONEST, we 
value your responses. 

If you agree strongly that an orthodontist or an orthodontie office should possess a 
feature, circle nurnber 10. 

If you strongly disagree, circle number 1. 

There are no nght or wrong answers. 

FIRST QUESTION: (very irn 

.4re you a 1) Patient 

(Please circle one) 



Part 1: EXPECTATION QUESTIONS 
Strongly Disagrec Strongly Agree 

E 1. .An orthodontist's office should be visually appealing. 1 2 3 4 5 6 7 8 9 1 0  

E2. .4n orthodontist's office should be comfortable. 1 2 3 3 5 6 7 8 9 1 0  

E3. An orthodontist should clexly explain rny orthodontie 1 2 3 4 5 6 7 5 9 1 0  
problems at rny first (screening) appointment. 

E4. There should not be 3 long waiting period b e ~ v s e n  my tirst 1 2 3 4 5 6 7 S 9 10 
appointment and when 1 start my ûeatnlent. 

E5. An orthodontist should keep up with the latest treatments I 2 3 4 5 6 7 8 9 10 
and technologies. 

E6. An orthodontic staff should be very flexible in dealing 1 2 3 4 5 6 7 8 9 1 0  
with my individual needs and desires. 

E7. An orthodontist shouid carefully explain what 1 am 1 2 3 1 5 6 7 8 9 1 0  
expected to do. 

ES. An orthodontist should be available in an emergency. 1 2 3 4 5 6 7 8 9 1 0  

E9. Y ou should be able to schedule an appointment with 1 2 3 4 5 6 7 5 9 1 0  
an onhodontist for a time chat is convcnienr. 

E10. .4n onhodontist should rarely m k e  me wriit; sihe should 1 2 3 4 5 6 7 S 9 10 
be on time. 

E l  1. .4n orthodontist should communicate well with me using 1 2 3 4 5 6 7 S 9 10 
words that 1 c m  understand. 

E 12. .4n orthodontist should explain procedures to me instead 1 2 3 4 5 6 7 8 9 1 0  
of the dental assistant or receptionist. 

E13. An orthodontist should be sincerely interested in me as a 1 2 3 4 5 6 7 S 9 10 
person. 

E l4 .  An orthodontist's fees should be affordable. 1 2 3 4 5 6 7 8 9 1 0  

E 1 .  You should be able to trust the skills of an orthodontist. 1 2 3 4 5 6 7 8 9 1 0  

E 16. My treatnieii; sfiould be of high quality. 1 2 3 4 5 6 7 8 9 1 0  

E 17. An orthodontic staff should always act in a professional 1 2 3 4 5 6 7 8 9 1 0  
manner. 

E1S. An orthodontist should take every precaution required to 1 2 3 3 5 6 7 8 9 10 
protect me from infectious diseases. 

E19. A receptionist should a1tk.a~~ be organized. courteous and 1 2 3 4 5 6 7 8 9 10 
patient. 



VOUAI. questionnaire used for the Un F i p r e  4.3d Modified SER iversitv sample 

Part 2 :  PERFORMANCE Qb'ESTIONS 
StrongIy Disagrcc Strongly Agrec 

P 1. The facilities at the U of M are visually appealing. 1 2 3 4 5 6 7 8 9 1 0  

P2. The facilities at the U of .M are cornfortable. 1 2 3 3 5 6 7 8 9 1 0  

P3. My orthodontist clearly explained my orthodontie 1 2 3 3 5 6 7 8 9 1 0  
problerns at my f is t  (screening) appointment. 

PA. The waiting period between my fust appointment 1 2 3 3 5 6 7 8 9 1 0  
rind when 1 started rny treamient was not too long. 

P5 .  My orthodontist keeps up with the latest treatments 1 2 3 4 5 6 7 8 9 1 0  
and technologies. 

P6. The onhodontic staff is very flexible in dsaling with 1 2 3 4 5 6 7 5 9 1 0  
my individual needs rind desires. 

P7. My orthodontist carefully explains what 1 am expected to do. 1 2 3 3 5 6 7 8 9 10 

P3. My orthodontist is available in an ernergency. 1 2 3 4 5 6 7 5 9 1 0  

P9. 1 am able to schedule an appointment with my orthodontist 1 2 3 3 5 6 7 8 9 I O  
at a time that is convenient. 

P 10. My orthodontist rarely makes me wait; she  should 1 2 3 4 5 6 7 8 4 1 0  
is on time. 

P 1 1. My orthodontist cornmunicates well with me using 1 2 3 4 5 6 7 8 9 1 0  
words that I can understand. 

P ! 2. My orthodontist explains procedures to me, 
instead of the dental assistant or receptionist. 

P 13. My orthodontist 1s sincerely interested in me as a 1 2 3 3 5 6 7 8 9 1 0  
person. 

P 15. 1 trust the skills of my orthodontist. 1 2 3 4 5 6 7 8 9 1 0  

P 16. My treatment is of high quality. 1 2 3 4 5 6 7 8 9 1 0  

P17. The orthodontic staff always acts in a professional 1 2 3 4 5 6 7 8 9 1 0  
marner. 

P 18. My orthodontist takes every precaution required to 1 2 3 4 5 6 7 8 9 1 0  
protect me fiom infectious diseases. 

P 19. The receptionist at the U of M is always organized, 1 2 3 4 5 6 7 8 9 1 0  
courteous and patient. 



Dear patient/parent, 

My narne is Dr. Jonathan S h i .  1 am a graduate orthodontic nsident at the University 
of Manitoba's Faculty of Dentistry. I am carrying out a study to analyze patients' 
perceptions of orthodontic dental services and the quality of service that they are 
receiving while undergohg treatment. 

Knowing what patients think about the care they're receiving is important if orthodontists 
are to respond to their patients' needs and get better at what they do. Your answers to the 
questions in this survey will help identib strategies to continue to provide quality care 
here at Dr. [narne omitted] 's office. 

To make this study worthwhile, 1 hope to get responses fiom many patients who are 
receiving orthodontic services at Dr. [name omittedl's office, however you are under NO 
obligation to participate. If you don't want to fil1 out the questionnaire, it will in no way 
affect your treatxnent. Every questionnaire is VERY important, as it will provide 
meaningful information for my study. Please take 10 minutes to answer this questionnaire 
thoughtfully, and r e m  it to the secretary once finished. 

1 can assure you that your answers will remain cbmpietely confidential, as you will be 
identified by a code number only. The completed questionnaires will be fonvarded 
directly to rnyself and will only be seen by me. The data collected ffom this study (the 
surveys) will be destroyed after statistical compilation. If you have any questions or 
concerns about this quality improvement project, please feel fiee to speak to me 
penonally. 

Many thanks for your cooperation, 

Sincerely yours, 

Dr. Jonathan Suzuki 
Graduate Orthodonties 
D e p m e n t  of Dental Diagnostic and Surgical Sciences 
Faculty of Dentistry, University of Manitoba 



Fieure 4.44 Modified SFRVOUALpuestioariaire used for Private Practice sa- 

PLEASE READ EACH STATEMENT CAREFULLY! 

For each statement, rate on a scale of 1 to 10 how much you agree or disagree with 
that statement. 

Ifwe're doing sornething well tell us, if no[. tell us also. Please be HONEST, we 
value your responses. 

If you agree strongly that an orthodontist or an orthodontic office should possess a 
feature, circle number 10. 

I f  you sirongly disagree, circle number 1. 

There are no right or wrong answers. 

FlRST OUESTION: (very imaortant!!) 

Are you a 1 )  Patient 

or 2) Parent/Guardian (Please circle one) 



C U A L  V auest ionnaire iised for Private Practice sarnple. 

Part 1 : EXPECTATION OBTTOIVS 

Saongly D i s a p e  Strongly A g e e  

E l .  An  orthodontist's office should be visually appealing. 1 3 3 4 5 6 7 8 9 1 0  

E2. An orthodontist's office should be cornfortable. 1 2 3 4 5 6 7 8 9 1 0  

E3. An orthodontist should cleariy explain my orthodontic 1 2 3 3 5 6 7 8 9 1 0  
problerns at my first (screening) appointment. 

E-i. There should not be a long waiting period beween rny first 1 2 3 3 5 6 7 S 9 10 
appointment and when 1 start my treatment. 

E5. An orthodontist should keep up with the latest treatments and 1 2 3 4 5 6 7 S 9 10 
technologies. 

Eu. An orthodontic staff should be very flexible in dealing with 1 2 3 4 j 6 7 S 9 10 
my individual needs and desires. 

E?. An orthodontist should carefully explain what 1 am expected 1 Z 3 4 5 6 7 3 9 10 
to do. 

ES. An orthodontist should be rivailable in an emergency. 1 2 3 4 5 6 7 8 9 1 0  

E9. YoushouIdbeablstoscheduleanappointmentwithan 1 2 3 4 5 6 7 8 9 1 0  
orthodontist for a time that is convenient. 

E10. An orthodontist shouid rarely make me wait; sihr should 1 2 3 4 5 6 7 8 9 10 
be on tirne. 

E I 1. An orthodontist should comrnunicate wrll with me using 1 2 3 1 5 6 7 S 9 1 0  
words that I can understand. 

E l  An orthodontist should explain procedures to me instead of 1 3 3 3 5 6 7 S 9 !O 
the dental assistant or receptionist. 

E 13. An orthodontist should be sincerely interested in me as a 1 2 3 3 5 6 7 3 9 1 0  
person. 

E13. An orthodontist's fees shouid be affordable. 1 2 3 4 5 6 7 8 9 1 0  

El 5. You should be able to trust the skills of an orthodontist. 1 2 3 4 5 6 7 8 9 1 0  

E16. My treatment should be of high quality. 1 2 3 4 5 6 7 8 9 1 0  

E17. An orthodontie staff should always act in a professional 1 2 3 4 5 6 7 8 9 1 0  
manner. 

E18. hnorthodontist shouldtake everyprecautionrequiredto 1 2 3 4 5 6 7 8 9 10 
protect me from infectious diseases. 

E19. A receptionist should always be organized, courteous and 1 2 3 4 5 6 7 8 9 10 
patient. 



ified SERVOUAL q u w b n ~ a i r e  used for Pr Fipure 4,4d Mod ivate Praçtice sam- 

Part 2: PERFORMANCE QUESTIONS 
Strongly Disagcc 

The hcilities rit Dr. [name omittedl's office are 
visually appealing. 

P2.  The frtcilities at Dr. [name omittedl's office are cornfortable. 1 2 3 4 5 6 7 8 9 10 

P3. My orthodontist clerirly explained my orthodontic problems 1 2 3 4 5 6 7 8 9 10 
during rny first (screening) appointment. 

Pd. The waiting period betwecn rny first appointment and when I 1 2 3 4 5 6 7 8 9 10 
staned my treatrnent, was not too long. 

P5. My orthodontist keeps up with the latest treatrnents and 1 2 3 4 5 6 7 8 9 1 0  
technologies. 

P6. Thc orthodontie staff are very tlexible in dealing with 1 2 3 4 5 6 7 8 9 1 0  
rny individual needs and desires. 

P7. My orthodontist carefully explains wliat 1 am sxpected to do. 1 2 3 4 5 6 7 Y 9 10 

PS. My orthodontist is avriilable in an emerçency. 1 2 3 4 5 6 7 8 9 1 0  

P9. I am able to schedule an appointment with my orthodontist 1 2 3 4 5 6 7 S 9 10 
at ;\ timc thrit is convenient. 

P l O. My orthodontist rarely makes me wait; s h e  should 1 2 3 4 5 6 7 8 9 1 0  
is on time. 

P 1 1. My orthodontist communicates well with me using 1 2 3 4 5 6 7 8 9 1 0  
words that 1 can understand. 

P 12. My onhodontist explains procedures to me, M e a d  of 1 2 3 3 5 6 7 8 9 1 0  
the dental assistant or receptionist. 

P 13. My onhodontist is sincerely interested in me as a 1 2 3 4 5 6 7 8 9 1 0  
person. 

P14. The fees at Dr. [name ornittedj's office are affordable. 1 2 3 4 5 6 7 5 9 1 0  

P 15, 1 tnist the skills of my orthodontist. 1 2 3 3 5 6 7 8 9 1 0  

P 16. My treatrnent is of high quality. 1 2 3 4 5 6 7 8 9 1 0  

P 1 7 .  The orthodontic staff always ac ts in a professional 1 2 3 4 5 6 7 8 9 1 0  
manner. 

P l  8. My orthodontist takes every precaution required to 1 2 3 4 5 6 7 8 9 1 0  
protect me fiom infectious diseases. 

P19. The receptionists at Dr. [name omittedl's office is always 1 2 3 4 5 6 7 8 9 10 
organized, courteous and patient. 



Q u r e  4.4e Modified S E R V O U a  questionnaire used for Private Practice $ample. 

1. M a t  aspects of your orthodontic experience do you feel Dr. [narne omitted] 
and his staff perfom really well? 

? . What areas could they improve upon? 

How do you feel about the technology used in the office? 

1s there a particular staff member that stands out in your mind? Who is 
it, please and why? 

From a low of one to a high of ten, please rate your overall level of 
satisfaction with your experience at this office. 
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The responses to the customized SERVQUAL questionnaire used in this 

investigation were subjected to a battery of univariate and multivariate statistical 

analyses with the primary intent to evaluate the reliability and validity of this instrument 

f2r the analysls of this orthodnntic market. Reliahility c m  simply he dsfinsd as the 

degree of consistettcy with which a scale measures a specific artribute. There are three 

types of validity: convergent, discriminant and predictive. Co~rwrgeut vuiidity is the 

degree to which those items on a scale which relate to the same constmct correlate 

strongly with one another. Discriminant validity is the degree to which those items on a 

scale which relate to dflerent constmcts are uncorrelated with one another. Predictive 

iwliciirv is the degree to which an individu01 S score on a scale is predictive of hisher 

performance on some criterion measure. The reliability and validity of this insinimeni 

will thus be tested using the appropriate statistical measures described above. 

5.1 Item Analvsis; 

Item analysis was intended to calculate the intemal reliability of the instrument. 

As this instrument was comprised of several questions (items), answered by a group of 

respondents, the issues that arise include: does the instrument measure what was 

intended (does a particular survey accurately measure an individual's expectations and 

perceptions?); does it yield the sarne results when it is administered repeatedly; does it 

contain bisses, and so on. Item analysis is a particular methodology developed to assess 



the accuracy of rneasurements obtained in the social sciences, whose precision is 

difficult to obtain. The accuracy of such measurements is divided into hvo dimensions: 

validity and reliability. The validity of an instrument refers to whether it accurately 

measures the attribute of interest whereas the reliability of an instrument concems 

whether it effectively produces identical results in repeated applications. Several 

methods have been proposed to assess the reliability of such an instrument. including 

the retest method, alternative-fom rnethod, split-halves method and the internal 

consistency method. Cronbach's alpha (coefficient alpha) is the most popular of the 

internal consistency coefficients used to evaluate these foms of data (Hintze, 1997). 

Cronbach's Alpha Coefficient: 5.2 

This test estimates the reliability of a composite (a total score based on hvo or 

more subtest scores), when the composite score's variance and al1 covariances among 

al1 itc components are known. In other words it is a useful method for defining the 

reliability of a composite in ternis of the statistical properties of  its intemal components. 

(Crocker & Algina, 1986). Cronbach's alpha is a correlation coefficient that ranges 

between -1 and 1. In most cases it is positive, although negative values c m  also occur. 

As a nile, alpha values of at least 0.8 are considered indicative of the reliability of an 

instrument such as that used in this study (Hintze, 1997). The minimum reliability that 

is acceptable is difficult to speci@. If reliability is low, such as below 0.60, one is faced 

with the choice of investing time and rnoney in additional research in an attempt to 

develop a revised measure with greater reliability, or using the measure, recognizing 



that fluctuations in measured quality rnay be due only to measurement rather than a 

change in quality (Asubonteng, 1996). 

Discriminant analysis finds a set of prediction equations based on independent 

variables used to classi@ individuals into pre-existing groups. The two possible 

objectives of discriminant analysis include: finding a predictive equation for classibing 

new individuals or interpreting the predictive equation to better understand the variable 

relationships that best distinguish between groups of individuals. Ln this study 

discriminant analysis was intended to identify those questions which were siçnificantly 

different between the University and Private Practice respondents according to the 

differences or 'gaps' that were created in the survey responses. The pnmary intent was 

to ascertain which gap questions differentiated benveen the two sample groups. 

5.4 Factor Analysis: PrinupaI Corngonent Facto . . 
rillg of the Variables 

Factor analysis is a technique which rnay be applied to a set of observed 

variables in order to find the underlying factors (subsets of variables) frorn which the 

observed variables were generated. For exarnple, an individual's response to the 

questions on this survey were undoubtedly influenced by such underlying variables as 

intelligence, age, emotional state on the day of the survey. The answers to the questions 

are considered the observed variables, thus the underlying, influential variables may be 



defined as the factors. This factor analysis then defines the correlations between a11 the 

questions on a correlation matrix of the observed variables and finds groups of 

questions that are related by some cornmon theme. A key goal of factor analysis is to 

aid data interpretation by determining the number and nature of these comnion thernes 

(variable groups). 

In this investigation, the principal varimax avis rotation method of factor 

analysis was used. In this method factors are defined as orthogonal sets of variable 

weights or coordinates. The hope is that rotating the axes will improve one's ability to 

interpret the meaning of each factor, just as axes on a graph could be rotated, while 

maintaining their ability to define special locations. 

5.5 The Mann-Whitnev U Test 

In this study, the Mann-Whitney 'U' test (a non-paramerric equivalent of the 1 

test) was utilized. It compares two groups in terms of their median performance. and is 

used if the assumptions of normality cannot be justified. In the Mann-Whitney 'U' test 

al1 the results are pooled and ranked fiom lowest to highest, ignoring the group to which 

they belong. The rankings are then tagged with the identity of the group fiom which 

they onginated, and the surn of the ranks for each group is obtained. If the nul1 

hypothesis is tme, then there should be no clear patterns among the groups; the two 

groups should be randornly scaitered among the rankings. 



5.6 ression Analvsis to Check Predictive Validity 

In this test, al1 of the questions were multiply regressed on question P l 6  ('My 

orthodontic treatment is of high quality'), to rate the overall assessment of patients' and 

parents' satisfaction. Predictive validity shows how well the questionnaire can predict 

or agree with a key patient statement of satisfaction, in this case question P16, a 

benchmark assessment of the quality of service delivery. 

5.7 Steowise M ul t l  'ple Re-ression; 

Stepwise multiple regession was used to relate patient satisfaction (question 

P16) to the subset of variables which best predict it. More specifically, this test takes the 

numerous variables that are present (19 in this study), and identifies the key variable (or 

question) that describes the entity being tested for best (in this case service quality). The 

test then goes back to the list of variables (except for the key variable identified in the 

first examination), and identifies the next variable that best descnbes service quality and 

so on. The variables are weighted as they are identified, and those with the greatest 

si pi ficance are then pooled together. 

If the key to ensuring good orthodontic sentice delivery is meeting or exceeding 

patient expectations, judgements of high and low service quality will depend on how 



patients perceive the actual service performance in the context of what they expected. 

Figure 5.1 is a summary of reasons why gaps exist and areas to investigate when 

closing the gaps. Consumer (patients, parentslguardians) perceptions of orthodontic 

service quality are altered when there are gaps between: 

the consumer's expectations and the orthodontist's perception of those 

expectations of orthodontic service quality (see Gap 1 on Figures 2.5 and 

Figure 5.1). 

the orthodontist's perceptions of patient expectations and the specifications 

of orthodontic service quality under which the services are govemed (see 

Gap 2 on Figures 2.5 and Figure 5.1). 

the specifications of orthodontic service quality and the actual service that is 

delivered (see Gap 3 on Figures 2.5 and Figure 5.1). 

the actual orthodontic service that is delivered and what the orthodontist 

communicates to their patients about what will be delivered (see Gap 4 on 

Figures 2.5 and Figure 5.1). 

the consumer's expected level of service quality and their perception of what 

levei of service quality they actually received (Gap 5 Figures 2.5 and 

Figure 5.1). 

Gaps 1 and 2 are rnainiy managerial gaps. Gap 1 stems fiom lack of orthodontist 

understanding of customer expectations. Gap 2 represents the orthodontist 's failure to 

set appropriate service qualifications. Gaps 3 and 4 are front line gaps that pertain to 



£?ont line employees (receptionists/orthodontic assistants/orthodontist). Front line 

employees' service delivery performance may fa11 short of service specifications (Gap 

3) and'or promises made through extemal communications (Gap 4). Gap 5 results from 

Gaps 1 though 4. 

Figure 5.1  Reasons why eaps exiçt and areas to investieate (Dvck. 19%) 

- onhodontist's cornmitment 
to service quality 

Gap 2 servicc quality standards. - goal setting 
- task standardization 
- perception of feasibility 

Gap 1 

Gap 3 service dclivery 

present) 

- tearnwork 
- employce-job fit 
- technology-job fit 
- perceived control 
- supervisory control 

systerns 
- role conflict 
- role ambiguity 

- patient input 
- employee input 
- management input (if 

J 

Incorrect perception of  
what patients' want b 

Gap 4 

Dissonance between what 
patients are promised and 
what is delivercd 

- horizontal communication 
- propensity to over-promise 



ions / Orthodontie Office  perce^ -1ctat - tions Gag 

This is the gap between the patient's expectations and the orthodontisr's 

perception of those expectations. Knowing what patients expect is the first and most 

critical step in the delivery of high quality services. A gap rnay sometimes occur 

because orthodontists miss the mark by thinking in a self-centered way i.e. they think 

they know what patients should want and deliver service according to that perception. 

k l e n  this happens, services may not match patient's expectations i.e. important 

features maybe omitted, and levels of performance on provided features maybe 

inadequate. Similady, whoever manages the office, be it the orthodontist, in-house 

manager or dental school, may be unaware of the characteristics or senrice features that 

are valued by patients. Thus they may make decisions and resource allocations that 

result in patient perceptions of poor service quality. Contributing factors accounting for 

this gap include: insufficient market research; inadequate use of the market research 

findings; insufficient communication between the patient and the reception personnel 

andor onhodontic service provider and/or too many levels between reception 

persomel/staff and management (the onhodontist, office manager or department head). 

The first sep  to reduce this gap and improve the quality of service is For 

orthodontists to acquire accurate, reliable and valid information about patient 

expectations. Without it, poor performance will be inevitable. 



&on / Service QualitvSmcificationsa Gap 2 M a n a m e n t  Perce? 

This is the gap between the orthodontic service provider's perception of patient 

expectations and the speci fications of orthodontic service quality under which the 

services are govemed. Once orthodontists accurately understand what patients espect, 

they face a second critical challenge of using this knowledge to set appropnatr service 

quality standards. Factors contributing to this gap include: inadequate cornmitment to 

service quality; perception of unfeasibility (Le. "we can't possibly do what the patients 

expect us to do"); inadequate standardkation of tasks; and absence of goal setting. 

Another prerequisite for providing high orthodontic service quality is the presence of 

performance standards for the office staff as a whole, including the onhodoiitist. 

However, it rnust be noted that management rnay not be willing or able io meet these 

expectations or the actual specifications established for orthodontic service delivery foi 

various reasons. 

This is the gap between the specifications of service quality and the actual 

service delivered: the service performance gap. Instances may occur when the 

orthodontist understands client expectations, sets appropriate service specifications, 

either formally or infomally, but service delivery falls short of what patients expect. 

Opportunities for mistakes and misunderstandings exist when orthodontic service 

providers and patientdparents interact. Both patients and providers experience and 

respond to each other's mmerisms, attitudes, cornpetencies, moods, and language. 



Orthodontic service providers may be unable andor unwilling to perform the service at 

the desired level due to: inadequate or arnbiguous employee role clarity; employee role 

conflict; poor employee-job fit; poor employee-technology fit; inappropriate 

measurernent/reward systems; lack of empowennent andor lack of tearnwork. 

Maintaining service quality depends on maintaining a work force willing and able to 

perform service at specified levels. Clearly the role of each rnember of the office staff 

should be carefully delineated and monitored to reduce this gap. 

Gan 1: Service Delivery 1 Extemal Communications Gap 

This is the gap between the actual service delivered to the patient and what the 

orthodontist communicates to hisher patients about what hdshe will deiiver. Promises 

made by an orthodontist e.g. total treatment time, may become one of the major 

standards against which patientdparents assess sentice quali ty . As discrepancies 

between actual and promised services and service outcomes may adversely effect 

patient perceptions of service quality, care must be taken to avoid promising services or 

service outcomes that cannot be delivered. To the consumer, these discrepancies reflect 

an underlying breakdown in coordination between those responsible for the delivering 

the service and those charged with describinglpromoting the service. 

Another way that interna1 marketing can influence patient expectations is when 

orthodontists neglect to inform patients of al1 the behind-the-scenes activities performed 

to protect them. By making patients aware of hisiher cornmitment to quality service, 



improvements in patient service perceptions are realized. Patients who believe an 

orthodontist is acting to serve their best interests are more likely to perceive service 

delivery favourably. Service perceptions can be enhanced by educating patients to be 

better consumers and services users. By closing Gaps I through 4, Gap 5 is eliminated. 

This is the gap between the patients'iparents' expected level of service quality 

and their perception of the level of service quality actually received. A gap in m y  one 

of the four areas listed above is the root cause of a gap between what patients expect to 

receive and patient perception of orthodontie service quality actually received. The key 

to eliminating this last gap is to close Gaps 1 through 4 and work to keep them closed. 



Contents 

6.1 Response Rates 

6.2 Basic Statistical Analysis of the SERVQUAL Data Derived 
From the University Clinic Patients 

6.3 Basic Statistical Analysis of the SERVQUAL Data Derived from 
Private Practice Patients 

6.4 Inter-group Cornparison of Erpectation and Perception 
Responses Betweeo University Versus Private Practice 
Respondents 

6.5 Inter-group Gap Comparisons Derived from University and 
Private Practice Samples 

6.6 Comparisons of SERVQUAL Response Scores Between Patients 
and ParentfGuardians 

6.7 Predictive Validity of the SERVQUAL Instrument for the 
Specialty Orthodontic Service Market Domain 

6.8 Application of the SERVQUAL Instrument to the Specialty 
Orthodontic Service Markets 

6.9 Summary 



In this section, the results of this investigation will be evaluated to: 

Assess the ability of the pilot survey to measure the delivery of quality care 

in an orthodontic setting. 

-4ssess the responses of patients attending a University orthodontic clinic in 

terms of their expectations and perceptions, and the differences between the 

two response categories (gaps). 

Assess the responses of parents whose children are attending the University 

prograrn in terms of their expectations and perceptions. 

Assess the responses of patients attending a private-practice orthodontic 

c h i c  in terms of their expectations and perceptions, and the differences 

between these two response categories (gaps). 

Assess the responses of parents whose children are attending the Private 

Practice in terms of their expectations and perceptions. 

Compare the responses of the patients attending the University clinic and 

the Private Practice clinic. 

Compare the responses of parents from the University and the Private 

Practice. 

Identify which questions in the survey that had the highest reliability and 

validity . 

O Identify any comrnon themes which may exist between the significant 

questions. 



Assess the most reliable and valid questions in both University and Private 

Practice groups and how good they are in predicting overall service quality. 

Assess the overall quality of service delivery in both the University and 

Private Practice settings. 

6.1 Res~onse Rates; 

Of the 400 surveys (200 each clinic) that were distributed, 150 from the 

University sample were retumed (75% response rate), and 42 from the Private Practice 

were retumed (21 % response rate). I t  was felt that the lower response rate at the Private 

Practice may be due to a higher volume of patients per hour than the University sarnplc. 

decreasing the available time for completion of the questionnaire. Another reason for 

the lower response rate at the Pnvare Practice rnay be due to the method of distribution, 

Le. by the receptionist, because the receptionist rnay have had insufficient time and 

motivation to distribute and collect surveys. The third possible reason rnay be due to the 

length of the survey, and the tirne required for completion (i.e. the questionnaire may 

have been excessively long for use in an orthodontic setting with short appointmrnts). 

6.2 Basic Statistical Analyis of the SERVQUAL Data Derived from the 

. . University Clinic P a t m  

As summarized in Figure 6.1, the mean scores derived fiom the SERVQUAL 

expectatiod perception cornponent questions denved fiom the Graduate orthodontic 



clinic patients exhibited marked differences in their ratings (scores) of service quality. 

For instance, Table 6.1 showed that the expectation response scores ranged From 9.86 

(El 5 :  'You should be able to trust the skills of the orthodontist') to 7.87 (El 3: An 

orthodontist should be sincerely interested in me as a person'). By contrast, the range of 

rnean perception scores was narrower (Table 6. l), and extended fiom 9.35 (P 18: 'My 

orthodontist takes every precaution required to protect me from infectious diseases') to 

8.15 ( P l 3  'My orthodontist is sincerely interested in me as a person). The variation in 

the response scores tended to be greater for service perceptions than those for 

expec tations. For instance, the standard deviations for the expectation response scores 

ranged from 2.15 (E 13: 'An orthodontist should be interested in me as a person') to 

0.39 (El  5: You should be able to trust the skills of the orthodontist), whereas those for 

the perception responses ranged from 2.72 (P4: 'The waiting period between my first 

appointnient and when 1 started my treatment was not too long') to 1 2 0  (P 1 8: 'My 

orthodontist takes every precaution required to protect me from infectious diseases). 

The Cronbach's alpha (a) test showed that the response items were reliable for 

expectation (a = 0.85) and perception (a = 0.92) parameters. 

As illustrated in Table 6.2, a Wilcoxon's test confirmed significant differences 

between these expectatiodperception response scores, i.e. E&P 2-9, 13- 16 and 1 8- 19, 

whereas there was no significant diffcrence for questions E&P 1, 10-1 3 and 17. 



6.3 Basic Statistical Analyses of the SERVOUAL Data Derived from Private 

Practice Patients, 

The average expectation response scores from Pnvate Practice patients (Table 

6.3 and Figure 6.2) ranged from 9.64 (E15: 'You should be able to trust the skills of an 

orthodontist') to 7.9 1 (E 1 3: 'An orthodontist should be sincerely interested in me as a 

person). By contrast, their standard deviations ranged from 1.97 (El :  'There should not 

be a long waiting period between my first appointment and when I start my treatment') 

to 035  (E16: 'My treatment should be of high quality'). 

There was however, a more extensive range in average perception scores (Table 

6.3)' that extended from 9.55 (P 19: 'The receptionist is always organized, courteous 

and patient) to 6.29 (P 15: '1 trust the skills of my orthodontist'). Similarly, the standard 

deviations ranged from 2.26 (P 14: 'The fees are affordable') to 0.71 (P 19: 'The 

recrptionist is always organized, courteous and patient'). 

As illustrated in Table 6.4, a Wilcoxon's test confirmed significant differences 

between the expectatiodperception response scores. Specific items Le. E/P 4, 5, 14 and 

19 were significantly different for the two groups. The remainder of the response 

cornparisons were however statistically insignificant. In addition the Cronbach's alpha 

(a) test showed that the response items from the Pnvate Practice were reliable for 

expectation (a = 0.89) and perception (a = 0.87) parameters. 



6.4 Inter-yroup Corn arison of Expectatioos and Perceotions Response~ 

Between University Versus Private Practice Res~ondents 

The differences in expectation and perception scores between University and 

Pnvate Practice patients are sumrnarized in Table 6.5. Cornparison of the respective 

expectation response scores by a Mann-Whitney U-test showed significant differences 

only for the following items (E?, 8, 12, 15 and 19) between the two groups. Similarly, 

evaluations on the perception response scores (Table 6.5) proved significantly different 

only for P4, 12 and 14. 

6.5 Inter-~roup Gap Com~arisons Derived from Universitv and Private 

Practice Samples 

The expectation and perception response scores by the combined University and 

Private Practice sarnples (Table 6.6) were reliable (Cronbach's a=0.86 and 0.9 1 

respectively). They ranged from 9.79 f 0.54 (E15) to 8.34 + 2.02 (E4) for the 

expectation scores and 9.35 i 1.134 (P 18) to 7.78 + 2.60 (P4) for the perception 

responses. The di fferences between the respective expectatiodperception scores (Table 

6.6) were further evaluated using their gap (i.e. perception minus expectation) scores 

(Table 6.6). The Cronbach's Alpha test (a = 0.845) again proved that the gaps created 

from the entire sample (University & Private Practice) were reliable, and their mean 

scores (Table 6.6) ranged from -0.45 (G 13) to + 1.37 (G4) whereas their standard 

deviations ranged fiom 1 .17 (G 18) to 2.39 (G 10). 



An important aspect of the current investigation is centered on cornparisons 

between patients' and their parents/guardians in the University and Private Practice 

patient assessments of service satisfaction (Table 6.7). When the data was subjected to 

the Mann-Whitney U test, no clear patterns between the two sarnples should have been 

apparent for the nul1 hypothesis to be true. As summarized in Tables 6.7 & 6.8, no 

significant differences emerged between patients and their patients/guardians of the 

University and Pnvate Practice group in their expectation, perception and gap scores. 

This result implies that the overall assessments of expectations, perceptions and the 

gaps derived from them were similar between patients and parents, although some non- 

significant minor discrepancies were apparent. 

Differences between University and Private Practice patient gap responses were 

subsequently evaluated by discriminant analysis (Table 6.9), where significant 

differences between the two patient sarnples were identified for G1, 2,4, 14 and 19. 

Cornparisons of their standardized canonical discriminant Function coefficients showed 

that G2,4, 14 and 19 were the key discriminators between the University and Private 

Practice responses (Table 6.10). Since the gaps tended to be greater for the University 

than Private Practice samples, îhey suggested that there were problems between 

expectations and perceptions for service delivery in the University patient sample. By 

contrast, G14 proved the greatest concem for the Private Practice sampie, and pnmarily 



reflectrd differences between the expectations and perceptions of orthodontic service 

fees. 

6.7 Predictive Validitv o f  the SERVQUAL Instrument for the Specialty 

orthodontic Service Market Domaiy 

Multiple regression analysis waç used to evaliiate the relative significancr of the 

coniponent SERVQUAL items. For instance, when the expectation, perception and gap 

scores were regressed on question P 16 ('My orthodontic treatment is of high quality'). 

the predictive validity in terms of the assessrnent of senfice quality (viewed frorn the 

perspective of the patient and parentlguardian) proved very high. with the perception 

questions (P 1 -P 19) accounting for approximatcly 78.7 percent of the variation found in 

question P l 6  (Table 6.11). whereas the expectation and gap questions explained only 

26.396 and 58.6% of the variation respectively. By contrast, stepwise regression 

analysis (Tables 6.12,6.13 & 6.14) showed that questions E6, 7, 10 and 17 together 

explained only 1 S percent of the variation in question P 16, whereas P5, 7, 15, IS and 19 

and G2, 5, 15 and 19 together explained approximately 77 percent and 55 percent of the 

variation in Pl6  respectively. These statistical data therefore suggested that items 2, 5 ,  

7, 15, 16, 18 and 19 provided the most significant information measured by the 

SERVQUAL instrument. 

In other words the overall sense of satisfaction of the respondents was best descnbed by 

the expectation/perception/gap scores of questions 2, 5, 7, 15, 16, 18 and 19, which 

indicates that the number of questions can be reduced in future applications. 



6.8 Applicatioo of-the SERVQUAL Instrument to the Specialty Orthodonti~ 

Service Market Domaia 

The interpretation of the data derived from the SERVQUAL instmment used in 

this investigation was not a simple challenge, since the measured responses reflect a 

number of underlying themes. In other words, the responses are obsenred variables 

whereas the influential variables may be considered factors. In order to facilitate their 

interpretation, therefore, the response data were subjected to Factor Analysis using 

varirnax rotation to rnaximize the separation between the component groups of 

variables. -4s illustra!ed in Table 6.15, this malysis identifies four component item 

jroups (or themes) of expectation items: 

Professionalism of the orthodontist (E5, 7, 15, 16, 18 & 19) 

Availability/affordability of onhodontic treatment (E8, 9, 1 1 & 14) 

Chairside rnanner of the onhodontist (E6, 1 O, L 2, 13 & 17) 

First impressions of the office (El. 2 & 4) 

Similar groupings were then denved fiorn the perception questions (Table 6.16): 

O Professionalism of the orthodontist (P7, 15, 16, 1 7 & 1 8) 

O ~vailability of the orthodontist and affordability of treatment (Pl, 2, 3 & 4) 



Chairside manner of the orthodontist (Pl 1,12 & 14) 

Access in emergency/exceptional circumstances (P8 & 18) 

and From the gap values (Table 6.17): 

Professionalism of the orthodontist (G7. 15. 16 & 18) 

Chairside manner of the orthodontist (G6, 8, 9, 12 & 18) 

First impressions of the office (G1 & 2) 

Communication of the orthodontist and the affordability of treatrnent (G3, 

i l  & 14) 

Professionaiism of the receptionist (G4 & 19) 

When the impact of these component item groups or 'themes' were evaluated 

with respect to the responses from the University versus Private Practice patient 

samples, the derived data underscored the potential insights provided by the 

SERVQUAL instruments. For instance, a two-tailed Wilcoxon's test cornparison 

showed that the availability and affordability theme was significantly different between 

the two patient sarnples, Le. the patients and/or parentslguardians expected the 

University clinic to provide more affordable services than the Private Practice (Table 

6.18). Similar analyses of the perception scores identified major di fferences between 

two major themes (Table 6.19) which indicated that perceptions of professionalism of 

the orthodontist were higher for the Pnvate Practice than University patients. By 



contrast, the University patients perceived that they received better communication and 

more affordable services that the Private Practice patients. 

It has to be remembered that a higher absolute gap score means a poorer 

performance by the office. As illustrated in Table 6.20, first impressions of the office 

(Theme 3) and Professionalism of the receptionist (Theme 5) was considered 

significantly inferior for the University than Private Practice patients, whereas service 

accessibility and affordability of treamient (Theme 2) were considered superior for the 

University than Private Practice patients. 

Similar patterns were also apparent from analysis of response scores between 

patients and their parents/guardians. For instance, analyses of the expectation scores 

(Table 6.21) showed that the parent/guardian group had higher expectations in tems of 

orthodontist professionalism than the patient group. By contrast, analyses of the 

perception scores (Table 6.22) showed that parents/guardians had more favourable 

perceptions of orthodontist professionalism than the patients (Theme l ) ,  whereas 

patients perceived they had received better emergency service than their 

parents/guardians (Theme 4). Finally, analyses of the gap scores of patients versus 

parents/guardians (Table 6.23) showed that patients had a better impression of the 

chairside manner of the orthodontist than the parentslguardians (Theme 21, whereas first 

impressions of the facilities proved to be more impressive to the parents/guardians than 

patients (Theme 3). 



6.9 Summarv 

1. The survey used in this study was s h o w  to be a reliable and valid measure of 

service quality in University and Pnvate Practice orthodontie clinics. 

2. The University Clinic patients exhibited marked differences in their scores of  

service quality. The variation in the responses scores tended to be geater for service 

perceptions than for expectation response scores. Gap Analysis of the University 

respondents revealed that there was a poorer performance (than the private practice 

office) with respect to first impressions of the office, and professionalism of the 

receptionist. It is worth noting that at the time of the study the school was using a 

new receptionist. Accessibility and affordability were rated highly . 

3. There were no differences in expectations/perceptionç/gaps of the parentiguardian 

group of either study group. The parents/guardians of the patients generally had 

higher expectations of professionalism of the doctors and staff than the patient 

group. First impressions of the facilities were more favourable for this group. They 

had less positive impressions of the service delivery and chairside manner than the 

patient groups. 



4. The private practice group had higher impressions of professionalism of the doctor 

and staff than the University group. Fees were perceived more negatively in the 

Pnvate Practice group. 

5. Overall service quality in both groups was considered to be satisfactory. 

6. Questions 2, 5, 7, 15, 16 and 18 provided the most information regarding the overall 

assessment of service quality, as measured by this modified SERVQUAL 

instrument. This finding suggests that a shorter, more concise s w e y  may be used in 

future studies. 

7. Common themes in rxpectations and perceptions identified by this investigation 

related to: professionalism of the orthodontist; availability of the orthodontist; 

communication skills of the orthodontist; affordability of treatment; chairside 

manner; and first impressions of the office. 



IJniversity of Manitoba respondents; 

Table 6.1 Expctation and perception question summarv 

19 9-21 + 1.256 

Cronbach's Alpha O. 8 5 



5 6 7 8 9 10 11 12 13 14 15 16 17 

Question Number 

Perception B Expectation 



Table 6.2: Two-tailed Wilcoxon's test) cornparison of <ex 
6 ceotion' res~onses in the Ilniversi- 

E l  vs. PI N.S. 
E2 vs. P3 p < .00001** 
E3 vs. P3 p = .0001** 
E4 vs. P4 p < .003* 
E5 vs. P5 p = .0001* 
E6 vs. P6 p = .002* 
E7 vs. P7 p < .002* 
E8 vs. P8 p < .OOOOl** 
E9 vs. P9 p c .0003** 

El0 vs. Pl0 N.S. 
E l  1 vs. Pl 1 p < .O4 
E l 2  vs. Pl2 p < .O1 
El3 vs. Pl3 p < .OOT* 
El4 vs. Pl4 p < .00001** 
E l 5  vs. P l 5  p < .00001** 
E l6  vs. Pl6 p c .00001** 
E l 7  vs. Pl7 p c .O2 
El8 vs. P l 8  p < ,00001 ** 
El9 vs. Pl9 p < .007* 

* = signifiant difference ** = very significant difference 
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I9L'I 7 58'8 
WS'I T 91'6 
688'0 T 1 1'6 

LI07 ? 88'8 
996'0 ? LS'6 
688'0 i 11'6 
OS8'0 i P9'6 
298'0 i 25'6 
991.1 7 P0'6 
9LE.I T 06'L 
988'1 7 EZ'8 
LOO' 1 T tZ '6  
EZS'1 T 12'8 
PEO' I T S6'8 
001'1 7 P9'8 
X6'0 T SC'6 
6LI.1 T 69'8 
C86'0 T SC6 
LE63 T 90'8 
688'0 7 C S 6  
L I  1'1 T 58'8 

uwns uotjsanb no asma puc uo!je)maxx : cb9 qqeL 
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Question Nun~ber 

Perception RI Expectation 



Table 6.4: Two-tailed Wilcoxon's test) compar son of 'expectation' VS, 

1 E l  vs. P l  p c .O5 I 
E2 vs. P2 
E3 vs. P3 
E4 vs. P4 
E5 vs. P5 
E6 vs. P6 
E7 vs. P7 
E8 vs. P8 
E9 vs. P9 
E l 0  vs. P l 0  
E l 1  vs. P l  1 
E l 2  vs. P l 2  
E l 3  vs. P l 3  
E l 3  vs. Pl4 
El5 vs. P l 5  
E l 6  vs. P l 6  
E l 7  vs. P l 7  
E l 8  YS. P l 8  
E l 9  vs. P l 9  

N.S. 
N.S. 
p < .003* 
p < .004* 
p < ,035 
N.S. 
N.S. 
N.S. 
p < .O4 
N.S. 
N.S. 
p < .O5 
p < .ooooi * 
N.S. 
N.S. 
p < .O2 
N.S. 
p < .O000 1 * 





ReliaMi- of the 6 Expectation 9 CP erception and Gap respo 9 6 9 nses (IJ of 

lYlkau 

T a b l e p  score r e l i W f  . m .  

G1 
G2 
G3 
G4 
G5 
G6 
G7 
G8 
G9 
G10 
GI 1 
GIS 
G13 
G14 
GIS 
G16 
G17 
G18 
G19 



Table 6.7: Cornparison of Fa ien s and '~)âr- L f. f 9  ponses in whole samole 

/ 'Expeçtation* Totals; 

l Mean: Patients = 172.0 (n = 155) Z Value 
Parents = 1'75.0 in = 37) ' 0 .7101  

'Perception' Totals; 

I M c m  Paticnts = ! 66.2 (n - 155) 1 Z Value 
Parents = 171.4 (n = 37) ' 1 .018  

Mean Patients = -5.8 (n = 155) Z Value 
Parents = -3.6 (n = 37) ' -0.461 

Prob. Level 
0.477 (no difference) 

l 
Prob. Level 1 
0.309 (no difference) 

Prob. Level 
0.644 (no difference) 

able 68:  Cornpar son of Univers tv respp~dents and Private Practice 
resoondents 

Mean University = 173.4 (n = 150) Z Value Prob. Level 
Private Practice = 169.5 (n = 42) -1.933 0.053 (no difference) 

1 Mean University = 166.9 (n = 150) Z Value Prob. Level 
Pnvate Practice = 168.3 (n = 42) -0.504 0 .614  (no difference) 

Mean University = -6.5 (n = 150) Z Value Prob. Level 
Private Practice = -1.2 (n = 42) -1.565 0.1 17 (no difference) 



Discriminant Function U v s i s  N u i  itv vs. Private Practicel of Gari Table 6,9: vers 
Data 

Wilks' Lambda 

Sig. 

O.OOO* 

Wilks' 
Lambda 

0.65 1 

Chi-square 

77.563 



* = significant 



Table 6.1 1 Multiple rewession analysis to assess predictive validiq 

Table 6.12: S t e ~ w i s e  regression analysis of 'expectation aues ' 9  tiotis 

le 6.1 3: Stec, wise rwession an- of ' 



Table 6.14: Stepwise reoression analysis of 'DD' values; 

R-squared = 0.554 

Table 6.1 5: Factor analysis of exoectation v a r u  

Factor Weightings 

Themes identi fied: 

1)  Professionalism of orthodontist (ES, 7, 15, 16, 18, 19) 

2) Availability of orthodontist and affordability of treatment (E8, 9, 1 1, 14) 

3) Chairside manner (E6, 10, 12, 13, 17) 

4) 1" impressions (E l , 2 ,4 )  



Table 6.16: Factor a nalvsis - of ~ e r c e ~ t  ion variables; 

Themes identified: 

1) Professionalism of orthodontist (P7, 1 5, 16, 17, 1 8) 

2 )  1 impressions (P 1, 2,3, 4) 

3) Communication and affordability (P 1 1, 12, 14) 

4) Access in emergency/exceptionaI circumstances (P8, 18) 



Table 6.1 7: Factor analpis of gap variables; 

Themes Identi fied; 

1) Professionalism of the orthodontist (G7, 15, 16, 18) 

2) Chairside manner of the orthodontist (G6,8, 9, 12, 18) 

3) 1" impressions of the office (Gl, 2) 

4) Communication of orthodontist and affordability of treatrnent (G3, 1 1, 14) 

5 )  Professionalism of receptionist (G4, 19) 



Table 6.18: 2 tailed Wilcoxon's test of the Universitv sample vs. the Private 
f'ract ice sample with respect to the themes ideot ified in the 
6 ectation factors 9 

tors 



Table 6.20: 2 tailed Wilcoxon's test of the University samole vs. the Private 
Practice srnole with respect to the thernes identified in the 'gap' 
factors 

Table 6.21: 2 tailed Wilcoxon's test of the Patient sample vs. the Parent m n m  
with r e s ~ e c t  to the themes identified in the 'expectation' fa- 

Parents (n = 37): 0.356 
2 Patients (n = 155) 2.35E-02 -0.665 0.507 

Parent (n = 37) -9.8E-02 
3 Patients (n = 155) -7.3E-02 -2.085 0.03 8 

Parents (n = 37) 0.305 
4 Patients (n = 155) 6.60E-02 1.884 0.06 I 

Parents (n = 37) -0.276 



Table 6.22: 2 tailed Wilcoxon's test of the Patient sample vs. the Parent sample 
with res~ect  to the tbemes identified in the 'perception' f a c t o !  

Parents (n = 37): 0.563 
3 - Patients (n = 155) 6.8E-02 -1.942 0.054 

Parent (n = 37) 0.284 
3 Patients (n = 155) 3.63E-02 1 .O29 0.305 

Parents (n = 37) -0.152 
3 Patients (n = 155) 9.93E-02 2.868 0.005" 

Parents (n = 37) -0.4 16 

Table 6.23: 2 t a a d  Wilcoxon's test of the Patient sample vs. the Parent sarnple 
he themes ident with res~ect  to t ified in the 'DR' factors 

Parents (n = 37): -0.188 
7 - Patients (n = 155) -8.4E-02 -2.399 O .O 1 7* 

Parent (n = 3 7) 0.350 
3 Patients (n = 155) 0.122 3.557 O.OOO* 

Parents (n = 37) -0.5 13 
4 Patients (n = 155) - 1.2E-03 -.O35 0.972 

Parents (n = 37) -5.1 SE-03 
5 Patients (n = 155) 2.44E-03 0.069 0.945 

Parents (n = 37) -1 .OE-02 
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7 .O Discussion 

7.1 Inter~retation of the Results Relative ta the Literztture and Analvsis of Theil: 

Impact 

!n this study rhe 'expectsticri', 'perceptior?' mc! 'gap' variables shcwed gocd 

reliability and validity, however it is evident that performance evaluations alone have 

demonstrated supenor predictive validity than on combined of the SERVQUAL 

instrument. However, an argument c m  be made that the availability of information on 

both customer expectations aud perceptions offers the unique capacity to more accurateiy 

pinpoint areas of excellence and deficiency. In addition, this knowledge is crucial if one 

is to improve the quality of service delivery to their patients, so that they not only leave 

with an esthetically pleasing and functionally sound dentition, but that the patient feels as 

i f  they ha ïe  received superlative care. 

Stratesic intemal marketing is imperative for elective senrices such as 

orthodonties. Differential determinants that distinguish the perceived quality of, and 

patient satisfaction with, orthodontie services provided by specialists need to be 

identified. 

This study has demonstrated distinct differences in perception of service quality 

between two srnall sample groups. It appears that both groups are generally satisfied, but 

many areas have been uncovered which warrant further intemal investigation, to further 



improve the delivery of care. The University sarnple showed improvements are needed in 

the areas of office appearance, tirnetable flexibility, fees, promptness of initial treatment 

commencement and perceptions of professionalism and cornpetence arnong the 

orthodontic residents and staff. It is apparent that further attention to setting appropnate 

service standards is recornrnended. 

The Pnvate Practice sample showed that improvement is necessaxy in promptness 

of initial treatment commencement, and more iinportantly the fee charged for orthodontic 

treatment. Similx to the University group, it is apparent that further attention to. and 

monitoring of appropriate service standards is warranted. 

There did not appear to be any major differences between the perceptions of 

satisfaction of patients and parents in either group, but each group showed unique 

differences with respect to what they felt was important. Perhaps delineation of these 

groups will still be necessary in future studies to more easily recognize these distinct and 

uni que perceptions. 

One of the great difficulties of orthodonties is patient compliance. It has been 

demonstrated that compliance is largely related to patient satisfaction. Is compliance a 

problem because patients are unsatisfied? And if they are unsatisfied, what priority will 

they place to orthodontic treatment in their lives? These are questions that cm only be 

answered when the key factors to patients' perceptions to orthodontic treatment have 



been identifiecl. In order to identiQ these key factors, further investigation is therefore 

justi fied. 

Carman (1 990) advocates the testing of SERVQUAL's measurement propertics 

prior to acccepting it as a valid measure of perceived service quality in a specific service 

situation. There is clear evidence in this study that the prerequisite of acceptable levels of 

reliability and validity have been dernonstrated with respect to the modified SERVQUAL 

instrument. 

7.2 Modifications Reaiiired i o  I m ~ r o v e  the questionnaire Bnsed on Results 

As with any pilot study, modifications were anticipated. In light of some of the 

problems encountered with this investigation the following improvements are put forward 

for future research: 

1. a larger sample size to see if there are differences in patients' opinions of 

service quality among demographic groups and further improve the universal 

application of this instrument to the orthodontic marketplace; 

2. investigation of local, national and international differences in patient 

perceptions to orthodontic service delivery to develop a more concise and 

universally applicable SERVQUAL instrument; 

3. a shorter, more definitive and powerfbl survey Le. elimination of non-reliable 

and non-valid SERVQUAL questions, that takes less time for responsdents to 



answer with the option of adding questions that address areas of care delivery 

not found in the curent investigation. This should allow a geater 

participation rate in a private practice setting. 

4. dedicated involvement of the distributor of the survey (i.e. the reception staff) 

to get better response rates, or utilization of a third party to distribute and 

collect the surveys; 

5 .  a more concise investigation of opinions regarding overall assessment of 

service delivery to improve the estimation of predictive validity of this 

instrument; 

6. a smaller range Likert-type scale to see if there are differences created by 

modifying the assessment scale; 

Since this is a pilot study, the results must be interpreted with a certain arnount of 

caution, due to the relatively small sample size, the demopraphics of the particular 

population and the fact that this was a pioneenng type of investigation. Certainly 

modifications are required to improve the universal applicability of this instrument for the 

orthodontie market. 

In terms of limitations, the SERVQUAL insrniment does not provide an 

opportunity for patient cornrnentary, may lack the sensitivity to pick up deficits in 

occupational health servicing, and tends to focus more on business aspects and less on the 



human aspects of orthodontie service delivery. However, by adding ''comment sections" 

as was done for the Private Practice sample, elicited responses can be valuable for 

understanding the presence of problems and the nature of the gaps identified. 



Summary and Future Investigations 



8,O Surnmarv and Future Investigations 

This project was primarily designed to develop and evaluate a SERVQUAL 

instrument to assess orthodontic service delivery by orthodontic residents in a University 

Graduate Orthodontie C h i c  and a private practice office. Good reliability and validity of 

!hi5 instrument has Oeen demmstrated. This study ha- emphasized the irnpoflance of 

patient satisfaction in an increasingly competitive market and its relation to the 

perception of overali semice quality. To remain competitive in the current orthodontic 

market, patient satisfaction is key to successful, high-quality seriice delivery. For 

orthodontics, the SERVQUAL instrument is a powerful method wiih which to evaluate 

patient satisfaction. The strengths of using this instrument are that it identifies service 

quality gaps, provides suggestions for closing those gaps, and allows for senpice quality 

analysis while retaining excellent patient/parent/doctor relationships intact. In other 

service markets. i t  has been well researched, clinically tested, and has good reliability and 

validity. 

Since patient demographics and perceptions Vary widely, further investigation in 

the orthodontic context will be mandated to modify this instrument to be universally 

applicable, examine its limitations, and make appropriate modifications to the pilot 

survey used in this study. 

Future investigations should include the following: 



Distribution and Testing of a revised questionnaire. The revised questionnaire should 

be more applicable (i.e. shorter and more concise) to the private practice market to 

improve response rates, as this was a major shortcoming of the pilot study. Perhaps 

the questions relating to the significant 'themes' identified in the current study could 

be expanded to more thoroughly evaluate the indicators of total service quality. As 

well, the revised questionnaire should include a separate question for the assessrnent 

of total service quality at the end of the survey. This question could then be used in 

multiple regression analysis for the assessment of predictive validity of the questions. 

7. Distribution and testing of this revised questionnaire in different orthodontic markets 

in Canada (urban, rural) and the United States, as orthodontic practice in both 

countries is similar, to develop a more universal instrument of service quality 

assessment. 

3. Testing of response rates using different distribution methods (e.g. mail-out). 
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aaendix B: Abstract subrnitted to the I.4DR. Vancouver March 1999 

An Analysis of Patients' Perceptions of Orthodontie Dental Service 
Ouality J. Suzuki*. C. LavelIe. T. Hassard & R. Baker 
Wniversity of Manitoba. Canada) 

Since orthodontists share substantial comrnonalities in their delivrry of technical 
services, it is surprising that few rnonitor the non-technical aspects of orthodontic 
treatment that are so integral to patient satisfaction. This pilot study was therefore 
~ndert3ken ro develcp a re!iab!e and valid measurement ins~niment to quanti@ patients' 
perceptions of orthodontic service quality. An instrument used to evaluate services in the 
financial industry was modified for orthodontics. Patients receiving onhodontic services 
from a University graduate clinic (n=150) and a private-practice clinic (n=42) completed 
a custornized questionnaire collected over a 6 week penod. The responses to these 
questionnaires were analyzed with a 2-tailed statistical analysis (Mann-Whitney U test). 
Sienifkant differences have been identified between the two data eroups: 1) the . . 
universitv clinic ou? had hieher expectations with res~ec t  

6 6 . .  

to office conifort, 
y .  kills. affo 

. . 
emergenc~ treatment. doctor s responsibilities and s rdabilitv of treatment. and 

. . 2') the nerformance of  the Uni rece~tionist n e r f m a n c e .  versitv clinic was lower with . . . . 
respect to office appeal and waitine penods: 3) the erfonnance of th%[ Jniversitv clinic . . . .  
was h ide r  - with res ect to doctor responsibilities and fees . . : and 4) the rcsponse raie from 
patients aitendine the pnvate practice clinic was sienificantl lower. The reliability of the 
responses was tested using Cronbach's Alpha Test and the values ranged from 0.85 to 
0.92. 
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