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Abstract 

Recent developments in healthcare contexts increasingly emphasize patient-centred approaches to service quality measures; 

however, few studies consider this dimension explicitly. The present study develops and psychometrically validates a scale 

of healthcare service quality explicitly incorporating a patient-centred care dimension from a communicational perspective. 

The paper also enriches the traditional content of service quality by including equity items and presents the underlying 

structure of service quality in an emerging country. The final sample consisted of 869 healthcare users (complete cases in 

the service quality items derived from 917 surveys received) from Colombia. We used a psychometric analytics framework 

comprising seven processes incorporating exploratory factor analysis, structural equation modelling, and machine learning 

methods to examine construct plausibility, reliability, construct validity, equity, and criterion/predictive validity (e.g. 

explaining/predicting subjective well-being and behavioural intentions). The final scale consists of 17 items and satisfies 

all psychometric properties. Its validation allows for the discovery and psychometrical confirmation of two essential 

dimensions: patient-centred communication (eight items) and process quality (nine items). Both dimensions reveal users’ 

relevant needs and complement previous studies that have focused on process aspects of healthcare service quality. We 

illustrate three practical uses of the scale: the possibility for diagnoses; hypothesis contrast based on confidence intervals; 

and estimation of the capacity of the service to satisfy specifications.  
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Abstract 

Purpose: Recent developments in healthcare contexts increasingly emphasize patient-

centred approaches to service quality measures; however, few studies consider this 

dimension explicitly. The present study develops and psychometrically validates a scale of 

healthcare service quality explicitly incorporating a patient-centred care dimension from a 

communicational perspective. The paper also enriches the traditional content of service 

quality by including equity items and presents the underlying structure of service quality in 

an emerging country.  

Design/methodology/approach: The final sample consisted of 869 healthcare users 

(complete cases in the service quality items derived from 917 surveys received) from 

Colombia. We used a psychometric analytics framework comprising seven processes 

incorporating exploratory factor analysis, structural equation modelling, and machine 

learning methods to examine construct plausibility, reliability, construct validity, equity, and 

criterion/predictive validity (e.g. explaining/predicting subjective well-being and 

behavioural intentions). 

Findings: The final scale consists of 17 items and satisfies all psychometric properties. Its 

validation allows for the discovery and psychometrical confirmation of two essential 

dimensions: patient-centred communication (eight items) and process quality (nine items).  

Originality: Both dimensions reveal users’ relevant needs and complement previous studies 

that have focused on process aspects of healthcare service quality.  

Practical implications: We illustrate three practical uses of the scale: the possibility for 

diagnoses; hypothesis contrast based on confidence intervals; and estimation of the capacity 

of the service to satisfy specifications.  

Keywords: service quality, healthcare, constructs’ mining, psychometric analysis, data 

mining, machine learning. 

Introduction 

The Institute of Medicine (IoM, 2001) defines healthcare service quality in terms of 

timeliness, effectiveness, efficiency, patient-centred care, equity, and security. The World 

Health Organization (WHO) states that healthcare services should be safe, effective, people-

centred, and timely (cited by Upadhyai et al., 2019). These domain-specific perspectives have 

not been considered as often as the service quality model (SERVQUAL, as developed by 
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Parasuraman et al., 1988) in representations and measurements of service quality in 

healthcare settings from the user’s viewpoint (Al-Damen, 2017; Dean, 1999; Purcărea et al., 

2013; Setyawan et al., 2019). 

While the SERVQUAL and IoM (2001) dimensions are globally applicable, they must be 

adapted to the healthcare context (Mathong et al., 2020). Also, SERVQUAL does not cover 

equity and patient-centred care sufficiently. Equity is essential in the healthcare context to 

prevent possible discrimination in the services offered. The empirical understanding of 

patient-centred care is often mistakenly assumed: first, it is common to assume that the mere 

use of users’ viewpoints is a guarantee of patient-centred care. That is, the use of 

SERVQUAL or another instrument based on the patient's perspective is sufficient to cover 

any current challenge to their care. Second, the empathy dimension of SERVQUAL covers 

patient-centred care, but this is insufficient because current versions of SERVQUAL offer a 

general perspective focused on good treatment of patients (e.g. “XYZ's employees give 

patients personal attention,” and “YZ has patients’ best interests at heart”; Babakus and 

Mangold, 1992, p. 783). 

According to the IoM (2001), patient-centred care is defined as being “respectful of and 

responsive to individual patient preferences, needs, and values, and ensuring that patient 

values guide all clinical decisions” (p. 3). Thus, patient-centred care should place more 

attention on domain-specific interactions with care professionals, for example, regarding the 

causes and treatment of a health issue (Alamo et al., 2002; IoM, 2001; Kitson et al., 2013). 

Islam and Muhamad (2021) have extended the concept of healthcare service quality by 

incorporating patient-centred communication. Additionally, recent studies (Behmane et al., 

2021; Carter et al., 2021; Jeon et al., 2010; Lin et al., 2021; Makubalo et al., 2020; Skogö et 

al., 2019) argue that patient-centred care is needed to address current problems of poor user 

satisfaction, limited understanding of patient needs, lack of patient 

autonomy/engagement/proactivity in care and clinical services/solutions, and the 

dehumanization of medical care (Miles & Mezzich, 2011; Ornstein & Kay, 2021).   

On the other hand, although recent developments in healthcare contexts increasingly 

emphasize patient-centred approaches to service quality measures (Islam and Muhamad, 

2021; Tate et al., 2020), it is unclear how the dimensions of patient-centred care interact with 

standard dimensions of service quality. For example, Islam and Muhamad (2021) and Knox 

et al. (2015) did not examine or discuss the nature of these interrelations, even though patient-

centred care has been established as a critical enabler of organizational outcomes (e.g., 

clinical effectiveness, safety, and resource usage; Australian Commission on Safety and 

Quality in Health Care, 2011; Doyle et al, 2013). 

While measurements of healthcare service quality from the user’s viewpoint have been 

refined, the results cannot be generalized to all countries. Studies have been largely confined 

to users of healthcare services in developed countries (e.g., Mayo Clinic Arizona, USA, 

Kennedy et al., 2019; community health centres in the Greater Bay Area of China, Liu et al., 
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2021; public/private healthcare sectors in London, Owusu‐Frimpong et al., 2010), so the 

underlying factorial structures based on specific populations in less-developed countries need 

to be further investigated. Further, the measurements employed need to be psychometrically 

validated. “Developing countries should try and develop their own models for measuring the 

quality of healthcare services” (Endeshaw, 2020, p. 106). 

The present study considers the IoM (2001) dimensions to develop a measure of the quality 

of healthcare services based on the following particularities:  

(a) Incorporating items about patient-centred care principally from a communicational 

perspective, covering aspects related to respectful treatment; helpful information and 

support; and participation (IoM, 2001). Newell and Jordan (2015) pointed out that 

“communication plays an integral role in service quality in all service professions including 

healthcare professions” (p. 76), while Perera and Dabney (2020) argued that “providing care 

that is patient-centred is an important objective in the modern healthcare industry” (p. 551). 

(b) Discovering the primary needs (e.g., empirically confirmed dimensions under a reliable 

and valid underlying factorial structure) of healthcare users in an emerging economy (i.e., 

Colombia) using a large sample (917 surveys received; 869 complete cases in the service 

quality items). In this context, psychometrically supported studies on healthcare service 

quality from patient viewpoints are scarce, as stated by Tobón and Arias (2018), who used 

SERVQUAL and examined its psychometric properties with a sample of 59 users. Arboleda-

Arango, Chernichovsky, and Esperato (2018) found that Colombian surveys have deviated 

from the international standards of patient satisfaction suggested by international standards 

(e.g., the WHO). Currently, the Colombian healthcare system faces several problems; these 

include low numbers of medical and nursing personnel (Organisation for Economic and 

Cooperative Development [OECD]/The World Bank, 2020); limited availability of medical 

appointments; poor accessibility and customer service (DANE, 2019); inequity (Ministry of 

Health and Social Protection, 2013); and generally inadequate service quality (Bonet et al., 

2017). Moreover, this paper complements recent qualitative works on service quality in 

developing countries (e.g., interviews with 61 doctors and 40 inpatients from public/private 

hospitals in Rio de Janeiro, Guedes & Araujo, 2022) and quantitative studies which used 

adapted/based versions of SERVQUAL to the health sector (e.g., Mira et al., 1998) in 

developing countries (e.g., 279 users from an outpatient surgical service in Boyacá, 

Colombia, Numpaque-Pacabaque, Buitrago-Orjuela, & Pardo-Santamaría, 2019; 121 users 

in an emergency unit of a hospital in Valparaíso, Chile) by considering a patient-centred care 

approach, a large sample (917 users), and a psychometric analytics framework. 

(c) Performing a comprehensive validation using a psychometrical data mining framework. 

Few studies about healthcare service quality from patients’ viewpoints have examined the 

concurrent validity of scales considering subjective well-being and behavioural intention 

(e.g., to recommend the service). Patient well-being is a relevant goal of healthcare systems 

in all nations (Mody et al., 2020; Stewart et al., 1989). Additionally, although the equity of a 
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scale is essential to prevent discriminatory decisions driven by data (Pyburn et al., 2008), 

psychometric studies of service quality have rarely examined this aspect. The present study 

addresses these considerations by using subjective well-being and behavioural intention as 

latent variables to be explained/predicted from the service quality scale to be developed. 

Likewise, it examines equity considering demographic factors (i.e., gender, age, and 

socioeconomic stratum). 

“Service quality has been a matter of concern for public and private healthcare institutions 

across the world” (Upadhyai et al., 2019, p. 102). The scale developed herein will help 

improve the diagnosis and care—patient-centred care in particular—and stimulate future 

studies based on structural relationships involving service quality. 

Methods 

Item Formulation 

We formulated 22 items to represent healthcare service quality, nine of which referred to 

patient-centred care. They were based on Alamo, Moral, and de Torres (2002); Epstein et al. 

(2005); and Kitson et al. (2013). One example is “How often do healthcare professionals 

(doctors, nurses, specialists, psychologists, nutritionists, and other health professionals) 

encourage you to express your doubts about your health condition (pat.cent1)?” The response 

format was a 5-point Likert scale: 1 = never; 2 = almost never; 3 = sometimes; 4 = almost 

always; and 5 = always. This has been used in several previous studies (e.g., Cuervo et al., 

2014 and Thomas et al., 2011). The additional 12 items were based on construct 

conceptualizations provided by the IoM (2001): Timeliness (3 items); Security (3); Equity 

(3); and Effectiveness (3). An additional item, relating to tangibles (1), was derived from 

SERVQUAL. Moreover, we considered user well-being (five items based on Stewart et al., 

1989) and recommendation intention (two items based on Reichheld, 2003) to examine 

criterion validity. 

Participants 

The initial sample consisted of 917 external users of Colombian health services (e.g., 

outpatient consultations, drug supply, and diagnostic aids) provided by a large organization 

(covering more than 65,000 affiliated users in several departments/headquarters). They were 

recruited via email from March to April 2019 and asked to fill out the questionnaire under 

study. Considering service quality, well-being, and recommendation intention, the complete 

observations were 869, 847, and 814, respectively.  

Psychometrical Analytics Framework 

We used the seven processes of the MinerConstructo interactive methodological framework 

(observe, explore, confirm, explain, predict, apply, and report; Pérez-Rave, 2021). This 

framework combines data science capabilities (e.g., automated tasks; machine learning 

methods; and multiple interactive visualizations of the processes’ outputs in real-time) and 
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psychometric analysis of latent variables in R by integrating resources of several R packages 

(e.g., “psych”, Revelle & Revelle, 2015; “lavaan”, Rosseel, 2012; and “semPlot”, Epskamp, 

2015) into the processes (e.g. see Pérez-Rave et al., 2022a; Pérez-Rave et al., 2022b). 

Results and Discussion 

This section is organized according to our analytics framework. 

Observe 

The respondents comprised: gender (female: 66%); age in years (27–39: 18%; 40–59: 57%; 

and 60 or older: 26%); postgraduate education (64%); and socioeconomic stratum (1 or 2: 

19.8%; 3: 55%; 4 to 6: 26%). In Colombia, the stratum is an ordinal variable ranging from 1 

(families in the most disadvantaged conditions) to 6 (most advantaged conditions); the 

government uses this classification to set rates for public services and health, among others 

(Pérez-Rave et al., 2019). 

Table 1 presents a statistical summary of the 21 scale items. 

Table 1. Statistical summary of the items (n = 869 complete observations)  

  Min Max Mean SD Median Q1 Q3 Kurtosis Symmetry n 

pat.cent1 1 5 2.84 1.3 3 2 4 -1.034 0.072 917 

pat.cent2 1 5 3.19 1.134 3 3 4 -0.564 -0.187 917 

pat.cent3 1 5 2.689 1.236 3 2 4 -0.891 0.217 917 

pat.cent4 1 5 2.888 1.18 3 2 4 -0.824 0.11 917 

pat.cent5 1 5 2.427 1.273 2 1 3 -0.879 0.444 917 

pat.cent6 1 5 2.833 1.162 3 2 4 -0.776 0.027 917 

pat.cent7 1 5 3.205 1.169 3 2 4 -0.677 -0.222 917 

pat.cent8 1 5 3.641 1.086 4 3 4 -0.131 -0.617 917 

pat.cent9 1 5 2.974 1.207 3 2 4 -0.826 -0.125 917 

tang 1 5 3.269 1.109 3 3 4 -0.549 -0.295 917 

timely1 1 5 2.35 0.99 2 2 3 -0.354 0.396 907 

timely2 1 5 3.266 1.057 3 3 4 -0.332 -0.32 907 

timely3 1 5 2.922 1.101 3 2 4 -0.665 -0.113 907 

secu1 1 5 3.265 1.057 3 3 4 -0.39 -0.301 901 

secu2 1 5 3.405 1.07 4 3 4 -0.237 -0.499 902 

secu3 1 5 3.383 1.047 3 3 4 -0.222 -0.467 896 

equity1 1 5 3.84 1.098 4 3 5 0.233 -0.879 883 

equity2 1 5 3.411 1.164 4 3 4 -0.502 -0.45 883 

equity3 1 5 2.857 1.145 3 2 4 -0.697 0.018 883 

effectiv1 1 5 2.933 1.11 3 2 4 -0.668 -0.107 876 

effectiv2 1 5 2.232 0.999 2 1 3 -0.07 0.602 876 

effectiv3 1 5 2.473 0.997 3 2 3 -0.313 0.255 876 
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The items presented mean values between 2.23 (effectiv2) and 3.84 (equity1), with a global 

mean value of 3.01. Twelve of the 21 items had means less than 3.0. This suggested that the 

respondents did not have a favourable view of service quality. The absolute values of 

univariate skewness and kurtosis of the items were less than 2.0, discounting extreme 

deviations from the normal distribution. Table 2 presents a Pearson correlation matrix 

between pairs of items. 
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Table 2. Pearson’s correlation matrix of the items (n: 869 complete cases) 

No Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

1 pat.cent1  0.67 0.68 0.62 0.55 0.6 0.54 0.49 0.55 0.27 0.34 0.29 0.36 0.38 0.27 0.36 0.28 0.27 0.26 0.35 0.3 0.37 

2 pat.cent2 0.67  0.7 0.72 0.57 0.68 0.68 0.67 0.66 0.36 0.43 0.38 0.4 0.5 0.42 0.49 0.43 0.41 0.36 0.49 0.35 0.45 

3 pat.cent3 0.68 0.7  0.69 0.65 0.6 0.57 0.5 0.6 0.3 0.37 0.29 0.36 0.41 0.27 0.35 0.3 0.33 0.29 0.39 0.3 0.4 

4 pat.cent4 0.62 0.72 0.69  0.66 0.68 0.64 0.62 0.65 0.33 0.4 0.36 0.41 0.5 0.35 0.44 0.39 0.38 0.34 0.45 0.34 0.46 

5 pat.cent5 0.55 0.57 0.65 0.66  0.62 0.55 0.44 0.61 0.27 0.32 0.28 0.33 0.38 0.29 0.33 0.26 0.3 0.27 0.35 0.28 0.39 

6 pat.cent6 0.6 0.68 0.6 0.68 0.62  0.74 0.64 0.72 0.38 0.4 0.35 0.42 0.55 0.39 0.47 0.41 0.41 0.37 0.49 0.38 0.48 

7 pat.cent7 0.54 0.68 0.57 0.64 0.55 0.74  0.69 0.72 0.35 0.44 0.41 0.45 0.55 0.44 0.5 0.46 0.41 0.39 0.51 0.37 0.46 

8 pat.cent8 0.49 0.67 0.5 0.62 0.44 0.64 0.69  0.69 0.39 0.4 0.41 0.43 0.57 0.45 0.51 0.5 0.46 0.4 0.52 0.35 0.44 

9 pat.cent9 0.55 0.66 0.6 0.65 0.61 0.72 0.72 0.69  0.34 0.41 0.42 0.44 0.55 0.37 0.45 0.41 0.4 0.36 0.47 0.35 0.44 

10 tang 0.27 0.36 0.3 0.33 0.27 0.38 0.35 0.39 0.34  0.39 0.37 0.39 0.49 0.66 0.47 0.4 0.41 0.54 0.44 0.39 0.46 

11 timely1 0.34 0.43 0.37 0.4 0.32 0.4 0.44 0.4 0.41 0.39  0.52 0.54 0.48 0.47 0.47 0.43 0.47 0.47 0.54 0.45 0.57 

12 timely2 0.29 0.38 0.29 0.36 0.28 0.35 0.41 0.41 0.42 0.37 0.52  0.75 0.56 0.51 0.53 0.54 0.53 0.49 0.53 0.43 0.52 

13 timely3 0.36 0.4 0.36 0.41 0.33 0.42 0.45 0.43 0.44 0.39 0.54 0.75  0.62 0.53 0.54 0.54 0.53 0.51 0.54 0.42 0.51 

14 secu1 0.38 0.5 0.41 0.5 0.38 0.55 0.55 0.57 0.55 0.49 0.48 0.56 0.62  0.63 0.66 0.6 0.57 0.51 0.61 0.47 0.57 

15 secu2 0.27 0.42 0.27 0.35 0.29 0.39 0.44 0.45 0.37 0.66 0.47 0.51 0.53 0.63  0.64 0.51 0.5 0.58 0.53 0.41 0.51 

16 secu3 0.36 0.49 0.35 0.44 0.33 0.47 0.5 0.51 0.45 0.47 0.47 0.53 0.54 0.66 0.64  0.59 0.57 0.53 0.58 0.48 0.59 

17 equity1 0.28 0.43 0.3 0.39 0.26 0.41 0.46 0.5 0.41 0.4 0.43 0.54 0.54 0.6 0.51 0.59  0.73 0.55 0.57 0.4 0.49 

18 equity2 0.27 0.41 0.33 0.38 0.3 0.41 0.41 0.46 0.4 0.41 0.47 0.53 0.53 0.57 0.5 0.57 0.73  0.62 0.57 0.42 0.54 

19 equity3 0.26 0.36 0.29 0.34 0.27 0.37 0.39 0.4 0.36 0.54 0.47 0.49 0.51 0.51 0.58 0.53 0.55 0.62  0.56 0.45 0.55 

20 effectiv1 0.35 0.49 0.39 0.45 0.35 0.49 0.51 0.52 0.47 0.44 0.54 0.53 0.54 0.61 0.53 0.58 0.57 0.57 0.56  0.51 0.62 

21 effectiv2 0.3 0.35 0.3 0.34 0.28 0.38 0.37 0.35 0.35 0.39 0.45 0.43 0.42 0.47 0.41 0.48 0.4 0.42 0.45 0.51  0.72 

22 effectiv3 0.37 0.45 0.4 0.46 0.39 0.48 0.46 0.44 0.44 0.46 0.57 0.52 0.51 0.57 0.51 0.59 0.49 0.54 0.55 0.62 0.72   
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Table 2 shows that all correlations were positive (from 0.26 to 0.75), had a mean value of 

0.472, and the first and third quartiles were 0.39 and 0.55, respectively. Based on Sloan and 

Angell’s (2015) criterion, 88% of the correlations were moderate (between 0.3 and 0.7) and 

3% were high (greater than 0.7). These results inferred possible underlying patterns that 

would be discovered in subsequent processes using a multivariate perspective. 

Explore 

The result of a Bartlett test provided a p value < 0.01 (chi-square: 13,822.719, df: 231); hence, 

the null hypothesis concerning the correlation matrix corresponding to the identity matrix 

was rejected with a confidence level of 99%. The Kaiser−Meyer−Olkin (KMO) test provided 

an overall measure of sampling adequacy (MSA) of 0.955, with the MSA for each item 

ranging from 0.929: “effectiv2” to 0.978: “timely1.” Both tests justified the need to perform 

exploratory factor analysis (EFA) to discover potential multivariate association patterns. 

The Kaiser criterion (eigenvalues greater than 1) and Horn parallel analysis (Horn, 1965; 

corrected eigenvalues greater than 1) suggested that two factors should be retained (Table 3).  

Table 3. Analysis of the number of latent factors to retain (n: 869 complete cases) 

No Corrected eigenvaluesa Eigenvalues Eigenvalues from random samples Bias 

1 10.699 10.993 1.294 0.294 

2 2.238 2.484 1.246 0.246 

3 0.721 0.931 1.209 0.209 
a It is based on Horn’ parallel analysis (eigenvalues - bias) 

 

Table 4 displays the structure assuming two latent factors (including Cronbach’s ). All items 

were conserved because none presented loadings less than 0.45 or greater than 0.45 for more 

than one factor. 

Table 4. Exploratory factorial structure and Cronbach’s α (n: 869 complete cases) 

Items PQ PCC 

pat.cent1  0.722 

pat.cent2  0.783 

pat.cent3  0.781 

pat.cent4  0.793 

pat.cent5  0.714 

pat.cent6  0.764 

pat.cent7  0.713 

pat.cent8  0.627 

pat.cent9  0.747 

tang 0.577  
timely1 0.593  
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timely2 0.696  
timely3 0.687  
secu1 0.700  
secu2 0.724  
secu3 0.706  
equity1 0.704  
equity2 0.718  
equity3 0.718  
effectiv1 0.690  
effectiv2 0.579  
effectiv3 0.684   

Explained Variance 30.90% 26.70% 

Cronbach’s α 0.935 0.938 

PCC: patient-centred communication; PQ: process quality 

 

Table 4 shows that the “PCC” factor consisted of the nine items concerning patient-centred 

care (based on a communicational perspective); hence, it was named “Patient-centred 

communication”. The other 13 items cover aspects regarding a factor named “Process 

quality” (PQ), that is, a process characterized as timely, effective, equitable, safe (“secu”), 

and tangibly comfortable (“tang”). The latter factor is a reasonable representation, at the item 

level, of the most traditional dimensions of service quality (excepting items of equity) that 

are focused on processes other than the user experience. Indeed, as Coulthard (2004) has 

noted, “SERVQUAL has been criticised for its focus on the processes of service delivery” 

(p. 3). Thus, the underlying structure extends the common service quality perspective by 

including items of equity to process quality, and patient-centred care items from a 

communicational perspective are incorporated into an additional dimension (i.e., patient-

centred communication [PCC]). The scale is parsimonious, maintaining only two general 

dimensions of healthcare service quality. At the same time, it is representative because each 

dimension comprises nine and 13 items, respectively, so the empirical manifestations of the 

constructs is clearer. 

Confirm 

Construct Plausibility, Construct Validity, and Composite Reliability  

Table 5 presents the results of confirmatory factor analysis (CFA). Three structures were 

examined—single (M1), the two latent factors (M2), and M2 refined (M2r)—after five items 

(“effectiv3,” “pat.cent3,” “secu2,” “timely2,” and “equity2”) were removed (there were 

considerable error correlations with other items; visualizing modification indexes). The 

refined model (M2r, 17 items) preserved the “tang” item and all facets of M2, with two items 

per facet (i.e., “timely1,” and “timely3”). Table 5 includes three additional sample sizes (500, 

250, and 150 randomly chosen observations) because the original sample size (869 complete 
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observations) was larger than traditional studies where the rule of thumb concerning 

goodness-of-fit measures was established; moreover, chi-square and its complementary 

measures are highly sensitive to sample size. 

Table 5. Goodness-of-fit measurements for the models 

Models Items n.obs p-value Chi-sq df Chisq/df RMSEA SRMR CFI TLI 

M1 (single factor) 22 869 0.0 4041.267 209 19.336 0.145 0.098 0.721 0.691 

M2 (two factors) 22 869 0.0 1854.424 208 8.916 0.095 0.053 0.88 0.867 

M2r (two factors) 17 869 0.0 609.582 118 5.166 0.069 0.039 0.947 0.939 

  500 0.0 355.114  3.009 0.069 0.043 0.949 0.941 

  250 0.0 291.414  2.47 0.082 0.054 0.926 0.914 

    150 0.0 220.727  1.871 0.08 0.06 0.921 0.909 

 

As Table 5 shows, the single-factor model (M1) was discarded in light of the goodness-of-

fit measurements (chi-square/df: 19.336; root mean square error of approximation [RMSEA]: 

0.145; standardized root mean squared residual [SRMR]: 0.098; comparative fit index [CFI]: 

0.721; and Tucker−Lewis index [TLI]: 0.691). Likewise, the M2r model presented a better 

fit than the M2 (e.g., CFI: 0.88 and TLI: 0.867). Thus, the M2r measurement model 

comprising the two refined factors (17 items) performed better in terms of goodness of fit 

(e.g., considering the original sample and three subsamples: 150, 250 and 500 observations). 

In the original sample RMSEA: 0.069; SRMR: 0.039; CFI: 0.947; TLI: 0.939. Likewise, the 

chi-square/df was 5.166, which was greater than the 3.0 ordinarily used as a rule of thumb, 

but this was due to the large sample size; when the sample sizes were 500, 250, and 150, the 

indicator was 3.0, 2.47, and 1.87, respectively. This behaviour demonstrates the high 

sensitivity of the chi-square to sample size. Hence, authors such as Credé and Harms (2015) 

have suggested caution when rules of thumb in structured equation modelling, arguing that 

the better models are those with a higher CFI and TLI and lower SRMR, RMSEA, and chi-

squares/dfs.  
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Figure 1. Plot of the application of confirmatory factor analysis to the healthcare service 

quality scale. Note(s). PQ: process quality; PCC: patient-centred communication 

Figure 1 shows that none of the items in the study presented low loadings (of less than 0.5); 

12 of 17 items presented high loadings (greater than 0.7), and the loadings of the other three 

items were moderate (0.61: “effectiv2,” 0.65: “timely1,” and 0.60: “tang”). All 17 items were 

statistically significant at least to 0.001 level. 

The dimensions of the healthcare service quality scale presented average extracted variance 

greater than 0.5 (PCC: 0.633 and PQ: 0.507); a composite reliability greater than 0.7 (PCC: 

0.932 and PQ: 0.902); and a percentile bootstrap confidence interval of 95% for the 

correlation between PCC and PQ (0.675; 0.771) that not included 1.0. 

In light of the above evidence (i.e., comparing single-factor vs. two-factor models; 

confidence intervals of correlation between the dimensions; factorial loadings; AVE; and 

composite reliability) it concluded that the M2r model was plausible and presented good 

construct validity and reliability. 

Construct Equity 

This is a relevant property in psychometric latent variable analysis; however, it is not 

ordinarily examined in management research, personnel selection being the exception. Its 
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importance lies in the fact that most psychometric scales are affected by the diversity−validity 

dilemma (Martínez et al., 2006; Pérez-Rave et al., 2021), they are discriminatory in respect 

of personal factors such as age, gender, and ethnicity. In the present case, gender, age, 

socioeconomic stratum, and education level were considered for the equity analysis. 

Figure 2. Confirmatory Factor Analysis with Segmentation Variables to Examine Construct 

Equity. Note(s). PQ: process quality; PCC: patient-centred communication.  

The goodness-of-fit measures of the CFA model shown in Figure 2 (n = 869 complete 

observations) were as follows: chi-squared/df: 3.911; RMSEA: 0.058; SRMR: 0.035; CFI: 

0.945; and TLI: 0.937. The bootstrap confidence intervals for the equity analysis are provided 

in Table 6. 

Table 6. Results of scale equity (869 complete observations) 

left.side direction right.side estim err.est linfer lsuper estand result 

gender → PQ -0.266 0.079 -0.426 -0.119 -0.124 Signif 

age → PQ 0.204 0.058 0.093 0.318 0.13 Signif 

stratum → PQ -0.033 0.059 -0.148 0.084 -0.022 No.Signif 

education → PQ 0.122 0.075 -0.021 0.269 0.058 No.Signif 

gender → PCC -0.054 0.078 -0.206 0.093 -0.026 No.Signif 

age → PCC 0.05 0.058 -0.06 0.163 0.033 No.Signif 
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stratum → PCC 0.083 0.056 -0.028 0.197 0.055 No.Signif 

education → PCC 0.175 0.075 0.029 0.321 0.084 Signif 

PQ: process quality; PCC: patient-centred communication 

Of the four sociodemographic factors, gender and age presented statistically significant 

relationships with PC, with confidence intervals of (-0.426; -0.119) and (0.093; 0.318), 

respectively. The females (M = 3.1; SD = 0.781) tended to perceive PQ more favourably than 

the males (M = 2.9; SD = 0.847); likewise, participants aged 27–39 years (M = 2.856; SD = 

0.764) tended to evaluate PQ less favourably than the older participants (“40–59,” M = 3.04 

and SD = 0.808; and “60 or more,” M = 3.145 and SD = 0.823). It appears that the older the 

participants were, the more flexible they became. 

Level of education was a significant factor in the participants’ evaluation of PCC (confidence 

interval 0.029; 0.321). Those who had received a postgraduate education tended to be more 

demanding (M = 2.99; SD = 0.813) than those without (M = 3.104; SD = 0.798). 

These findings suggest the need to control for sociodemographic factors such as gender, age, 

and education level to prevent discrimination during decision-making processes driven by 

the evidence (e.g., allocation of budgets, prizes, letters regarding poor performance, 

sanctions, and incentives). For example, centres that attend primarily to older people may be 

more perceived more favourably by their patients.  

Explain 

Criterion Validity 

We compared structural relationships to understand (a) user well-being (WB; five items), for 

example: “Please rate your ability in the last month to perform physical activities (e.g., sports, 

carrying groceries, climbing stairs, and walking).” This was rated from 1 (very bad) to 5 (very 

good); and (b) service recommendation intention (two items, one of which was “How likely 

are you to recommend the organization to other people?”). This was rated from 1 (very 

unlikely) to 5 (very likely). The items were based on Stewart et al. (1989) and the traditional 

net promoter score (NPS) measurement, respectively. The purpose of this analysis was to 

examine whether the empirical evidence supported PQ and PCC as relevant antecedents of 

the output variables (n: 814 complete observations).  

We performed the analysis with and without control factors, testing for age, gender, 

postgraduate, and stratum. We aimed to gain an understanding of the role of healthcare 

service quality patterns in building subjective well-being and favourable behavioural 

intentions (i.e., recommending the service).  

In both scenarios (with and without control factors), the structural model was plausible: (a) 

without control factors: chi-squared/df: 4.511; RMSEA: 0.066; SRMR: 0.04; CFI: 0.938; 

TLI: 0.93; and (b) with control factors on WB and recommendation intention (“Recom”): 
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chi-squared/df: 3.778; RMSEA: 0.058; SRMR: 0.044; CFI: 0.933; TLI: 0.926. Figure 3 

shows the path diagram for the structural model without control factors. 

Figure 3. Structural model to examine criterion validity (without control factors). Note(s). 

PQ: process quality; PCC: patient-centred communication; WB: well-being; Recom: 

recommendation intention. 

We performed the formal contrast of the structural relationships based on bootstrapping with 

5,000 replicas. Table 7 shows the percentile confidence intervals (at 95%) considering two 

scenarios (without and with control factors). 

Table 7. Contrasting structural hypotheses to examine the criterion validity of the scale (n: 

814 complete observations) 

Left Direction Right Estim Std.Err Lower.L Upper.L Stand Result 

Without control factors:  

PCC → PQ 1.07 0.079 0.924 1.231 0.731 Signif 

PQ → WB 0.252 0.051 0.154 0.353 0.347 Signif 

PCC → WB -0.007 0.07 -0.145 0.131 -0.006 No.Signif 

PQ → Recom 0.776 0.063 0.656 0.905 0.755 Signif 

PCC → Recom -0.015 0.066 -0.148 0.112 -0.01 No.Signif 

With control factors on WB and Recom: 
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PCC → PQ 1.07 0.081 0.924 1.237 0.731 Signif 

PQ → WB 0.267 0.053 0.167 0.372 0.365 Signif 

PCC → WB -0.015 0.072 -0.158 0.124 -0.014 No.Signif 

gender → WB 0.141 0.08 -0.011 0.303 0.063 No.Signif 

age → WB -0.067 0.064 -0.191 0.053 -0.04 No.Signif 

stratum → WB -0.022 0.059 -0.138 0.094 -0.014 No.Signif 

education → WB -0.058 0.08 -0.214 0.098 -0.026 No.Signif 

PQ → Recom 0.769 0.066 0.649 0.907 0.746 Signif 

PCC → Recom -0.002 0.067 -0.133 0.127 -0.001 No.Signif 

gender → Recom 0.066 0.085 -0.101 0.24 0.021 No.Signif 

age → Recom 0.144 0.065 0.015 0.271 0.062 Signif 

stratum → Recom -0.134 0.062 -0.256 -0.013 -0.059 Signif 

education → Recom 0.078 0.087 -0.092 0.243 0.025 No.Signif 

PQ: process quality; PCC: patient-centred communication; WB: well-being; Recom: recommendation 

intentions. 

 

Table 7 shows that, in both scenarios, the relationships were statistically significant (i.e., 

none of the intervals included zero). As was expected, PQ was positively related to both 

service recommendation (e.g., controlling factors; standardized loading: 0.746) and 

subjective well-being (controlling factors: 0.365). The present study has provided a new 

understanding of the mechanisms by which PQ and the two criteria [“WB” and “Recom”] 

were formed, considering patient-centred care from a communicational perspective (PCC). 

Thus, PCC can stimulate PQ (standardized loading: 0.731 with and without control factors). 

Then, this last construct is positively related with both “WB” (0.347 without and 0.365 with 

controlling factors) and recommendation intentions (“Recom”; 0.755 without and 0.746 with 

controlling factors).  

On the other hand, age and socioeconomic stratum resulted in significant differences in 

recommendation intention; the confidence interval did not include zero. That is, older 

participants tended to be more likely to recommend the service than younger ones. When 

participants were from a lower socioeconomic stratum, they tended to recommend the service 

more than those from higher strata.  

In summary, with and without control factors, the results supported the criterion validity of 

the scale. 

Predict 

We examined the capability of the healthcare scale to predict user well-being. The two 

discovered latent factors (PQ and PCC) were compared with the four sociodemographic 

factors. Additionally, following the MinerConstructo framework (Pérez-Rave, 2021), the test 

was performed from a machine learning perspective using linear regression, regression tree, 

random forest, and gradient boosting. The primary performance measure used was the R-



See the published version: https://doi.org/10.1108/JHOM-10-2021-0387 

squared, which indicated how far the constructs (or latent factors) explained the variability 

in the response construct (F3). Thus, the higher the R2, the greater the predictive capacity of 

the model. One of the risks inherent in predictive analysis is model overfitting. To prevent 

this, we first estimated the models and then used the 10-fold cross-validation strategy 

(Anguita et al., 2012). This preserved 10 data points from each set of random samples 

(bootstrap). Additional performance measures were root mean square error (RMSE) and 

mean absolute error (MAE). Figure 4 provides a statistical summary of the observable and 

latent variables involved in the comparative design (847 complete cases by including the 

well-being items); F1 corresponds to the standardized scores for PQ, and F2 the standardized 

scores for PCC. 

 

Figure 4. Statistical summary of the variables used in the machine learning approach to 

examine the predictive validity of the scale. Note(s). F1, F2, and F3 represent the 

standardized scores for process quality, patient-centred communication, and well-being, 

respectively (n: 847 complete observations) 

At the top of Table 8, we summarize the performance of the models by taking into 

consideration the mean values of the metrics in the 10 folds (each comprising 10 

observations) used for validation. At the bottom of the table, we present the performance of 

the winning model (“Boost: Boosting”) in each fold. 

Table 8. Measures to examine predictive validity (dependent variable: well-being) using the 

machine learning approach (n: 847 complete observations) 

Methods: R-squared RMSE MAE 

OLS: Linear Regression 0.083 0.96 0.746 

Tree: Regression Tree 0.065 0.979 0.751 

RF: Random forest 0.089 0.961 0.750 

Boost: Boosting 0.099 0.960 0.749 

Specific performance of the win model 

(Boost)*: 
   

Fold01 0.112 0.845 0.681 

Fold02 0.191 0.991 0.743 

Fold03 0.012 0.863 0.725 

Fold04 0.147 0.921 0.702 
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Fold05 0.004 1.013 0.794 

Fold06 0.134 0.935 0.727 

Fold07 0.155 0.985 0.768 

Fold08 0.078 0.991 0.757 

Fold09 0.158 1.033 0.792 

Fold010 0.001 1.022 0.806 

*Each fold comprising 10 observations out of training sample 

 

In Table 8, the R2s range from 0.065 (regression tree) to 0.099 (boosting). The results in the 

10 folds range from 0.001 to 0.191, with 1st and 3rd quartiles of 0.0285 - 0.153, respectively. 

Now, replacing well-being by recommendation intention as the response variable (n: 814 

complete cases), the R2s ranged from 0.519 (regression tree) to 0.631 (random forest; winning 

model). This is consistent with other evidence regarding the positive relationship between 

service quality and behavioural intention (e.g., word of mouth and repurchase; Binnawas et 

al., 2020; Monoarfa & Usman, 2020). 

Additionally, to examine whether the scale factors under study (PQ and PCC) had a relevant 

role as predictors of the response variables (“WB” and “Recom,” respectively) from a 

machine learning perspective, consider Figure 5. 
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Figure 5. Predictors’ importance from a non-parametric perspective based on the boosting 

model. Note(s). The importance of the variable is scaled to have a maximum value of 100; 

F1 represents the standardized scores for process quality and F2 represents the standardized 

scores for patient-centred communication. 

Figure 5 shows that the most relevant predictor of user well-being (F3, upper plot in Figure 

5) from a machine learning approach was F1 (PQ), followed by gender and F2 (PCC). In the 

case of recommendation intention (bottom plot in Figure 5), PQ (F1) and PCC (F2) were the 

better predictors.  

In summary, the results presented in this section favour the predictive validity of the 

developed scale and, along with the evidence of criterion validity (see Figure 3), highlight 
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the value of incorporating the patient-centred care approach in the healthcare service quality 

model.  

Apply 

Figure 6 shows the density graph of the global scores for each construct (PQ and PCC).  

 

Figure 6. Density plot of patient-centred communication. Note(s). Screen image (translated 

into English) from the MinerConstruct platform (Pérez-Rave, 2021). PQ: process quality; 

PCC: patient-centred communication; n: 869 complete observations. 

The scores (M = 3.01, SD = 0.976) for PCC indicated that the healthcare services in the 

present study did not satisfy favourably the needs of external users in terms of PCC; more 

than 75% of the participants scored less than 4.0 on the PCC dimension. The scores presented 

a high coefficient of variation (32.4%). The PQ dimension presented a similar pattern (M = 

3.03, SD = 0.809; coefficient of variation 26.7%). 

The distribution of the dimensions’ scores, which were notably symmetrical (Figure 1), 

allowed us to observe that service quality was stable. This makes it possible to predict PCC 

and PQ performances in the near future (Gutiérrez & Salazar, 2009) and enable quantitative 

characterizations of these dimensions by using several approaches such as hypothesis 

contrast of means and service capability analysis (from the statistical process control 

perspective). Hence, the scale could be employed to generate practical insights for decision-

making processes in organizations by (a) diagnosing system quality levels using PCC and 

PQ scores; (b) establishing confidence intervals to contrast future hypotheses concerning 

service quality levels; and (c) defining the capacity of a service to satisfy quality 

specifications. These are useful for self-diagnostics and comparison of performance between 

services, centres, and countries. Appendix 1 illustrates some applications of these 

approaches. Moreover, the scale is presented in Appendix 2 so it can be shared with other 

researchers. 

Conclusions 

We propose a measure of the quality of healthcare services incorporating 17 items. The scale 

validation allowed for the discovery and psychometric confirmation of two essential 

dimensions relating to healthcare services in a developing country (Colombia): PCC (eight 

items) and PQ (nine items). The scale satisfies several psychometrical properties examined 

using a psychometric analytics framework and a sample of 917 healthcare users from 



See the published version: https://doi.org/10.1108/JHOM-10-2021-0387 

Colombia. The discovered dimensions represent relevant needs of users, contribute to an 

understanding of the conceptualization of service quality from a patient-centred care 

perspective, and complement previous studies that have focused on process aspects of 

healthcare service quality. Moreover, we illustrate three practical uses of the developed scale: 

diagnoses, hypothesis contrast, and service capacity analysis. 

We have thereby addressed the calls of the IoM; WHO; Newell and Jordan (2015), and Perera 

and Dabney (2020) regarding the importance of patient-centred care in modern healthcare 

organizations. Moreover, the present study complements the work of previous researchers 

who used SERVQUAL. These include Tobón and Arias (2018; n = 51) and Asiamah et al. 

(2021; n = 610); the latter extended SERVQUAL by adding items relating to hospital hygiene 

and sanitation in Ghana. Others have adapted traditional items to new contexts, for instance, 

Almuhanadi et al. (2020) in Bahrein (n = 520); Lin et al. (2021), in Taiwan (n = 200); and 

Hou et al. (2019), in Datuan (n = 350). Moreover, given that the PQ dimension comprises 

items relating to timeliness, effectiveness, security, tangibles, and equity, and the PCC 

dimension addresses patient-centred care, we have addressed Arboleda-Arango, 

Chernichovsky, and Esperato’s (2018) call for Colombian surveys that take users’ viewpoints 

into consideration.  

The present study has also provided empirical quantitative evidence that is consistent with 

some of the problems reported by Bonet, Guzmán, and Hahn (2017); DANE (2019); and the 

Ministry of Health and Social Protection (2013). These include poor customer service, 

timeliness, accessibility, inequity, and service quality in general. 

With respect to the scale validation process, we took a comprehensive perspective by using 

a psychometrical data mining framework (seven processes incorporating exploratory factor 

analysis, structural equation modelling, and machine learning methods), which allowed for 

the provision of original evidence about construct plausibility, reliability, construct validity, 

equity, and criterion/predictive validity. These last consider the scale’s capability of 

explaining/predicting subjective well-being and behavioural intention (i.e., recommending 

the service). The discovered/confirmed dimensions satisfy all these properties, which permits 

us to suggest that the scale is adequate for use in other research and in practical settings. The 

scale shows that both PCC and PQ are capable of significantly contributing to users’ well-

being and recommendation intention.  

This paper enables researchers and managers to comprehensively understand and address 

service quality in the health sector by considering the traditional service quality approach 

(based on PQ) and explicitly incorporating a PCC dimension (and its items) from a 

communicational perspective. Thus, researchers might use the developed scale to 

capture/produce original data about PCC and PQ in several contexts and quantitatively 

contrast structural relationships comprising antecedents or consequents of such dimensions. 

Moreover, managers might use the developed scale to measure and improve service quality 

in healthcare organizations by considering three practical alternatives: the possibility for 
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diagnoses, hypothesis contrast based on confidence intervals, and estimation of the capacity 

of the service to satisfy specifications. Additionally, society can find in this paper a 

comprehensive basis (service quality in function of PQ and PCC) for recognizing and 

demanding a health service with quality from the user viewpoint. 

Limitations 

Although the addressed organization serves a huge number of users (more than 65,000 across 

several centres and cities), and the sample was larger (917 surveys received and 869 complete 

cases in the service quality items) than has hitherto been the case in similar research, the 

study used data from a single organization and a unique cultural context—Colombia. Hence, 

the sample limits the generalizations of our findings to other cultures and contexts. Future 

studies are required to validate the scale’s psychometric properties by considering other 

countries, organizations, and populations.  
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Appendix 1 

Illustrating Contrasts in Means and Service Capability Analysis Using Results From 

the “Apply” Section 

Equation 1 describes the functions relating to the PCC (CI.PCC) and PQ (CI.PQ) scores, 

where K is a constant regarding the confidence level (e.g., 1.96 in the case of a 95% 

confidence level based on the normal distribution), 𝑋̅ is the average score, S is the standard 

deviation, and n is the sample size. 

𝐶𝐼 = 𝑋̅  ±  𝐾 × 𝑆/√𝑛     (1) 

𝐶𝐼. 𝑃𝐶𝐶 = 3.01 ±  𝐾 × 0.976/√869 = 3.01 ± 0.0649     

 

𝐶𝐼. 𝑃𝑄 = 3.03 ±  𝐾 × 0.809/√869 = 3.03 ± 0.0538     

Based on Equation 1, the true mean score of PCC in the present context ranged from 2.945 

to 3.075 with a 95% confidence level. Likewise, the confidence interval for the true mean 

score of PQ was 2.976, 3.084 at 95% of confidence. In other words, it is expected that 95 of 

100 randomly extracted samples of patients of the studied service present a mean score of 

the service (in PCC and PQ) that fall into the estimated intervals. 

Equation 2 is the capacity ratio (C) of the service considering service desirable specifications. 

US and LS are upper and lower desired specifications, respectively (in this illustrating case, 

assume 3.5 and 5), and sigma (σ) is the service standard deviation; in this case, given the 

large size of the sample, we used the sample deviation (𝜎̂ = 𝑆). Thus, based on Gutiérrez and 

Salazar (2009), “C” represents the proportion of the specification band (5 – 3.5) that is 

occupied by the service (6𝜎̂). Hence, “C” values less than 100% are desired. 

𝐶 =
6σ̂

𝑈𝑆−𝐿𝑆
× 100%     (2) 
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𝐶𝑃CC =
6 × 0.976

5−3.5
= 390.4%      

 

𝐶PQ =
6 × 0.809

5−3.5
= 323.6%       

The numerator represents the amplitude of the real score variation; the denominator 

represents the amplitude of the desirable specifications (3.5 to 5). Therefore, the service 

variation (numerator) in PCC exceeds the specification band by 390.4% and in PQ by 

323.6%. These values reinforce the need for actions that favour service quality from the 

viewpoint of the user. One initiative should be orientated towards centring service quality 

near the middle point (4.25) of the desirable specifications (3.5 to 5). After that, the variation 

(standard deviation) around this point should be reduced. Using the proposed scale (PCC and 

PQ) and considering the functions described in Equations 1 and 2, organizations could gain 

insights into competitive referencing and decision-making processes. For example, both 

functions’ confidence intervals and service capability are useful resources for benchmarking 

between services, centres, countries, and so on. In conclusion, diagnosis, confidence 

intervals, and service capability are just some of the many practical uses of the proposed 

scale. 

Appendix 2 

The Healthcare Service Quality Scale 

• PQ dimension 

Please indicate how often… 

… it is easy for you to get a health services appointment when you need one (“timely1”). 

… healthcare professionals strive to keep your waiting time as short as possible (“timely3”). 

… healthcare professionals make you feel safe while delivering services (“secu1”). 

… healthcare professionals provide error-free care (in medication, diagnoses, surgeries, or 

other procedures) (“secu3”). 

… healthcare professionals provide the same treatment to users (i.e., patients and their 

families/companions), regardless of income, ethnicity, region, culture, colour, or gender 

(“equity1”). 

… the organization offers the same level of comfort in all facilities, services, and regions 

(“equity3”). 

… healthcare professionals provide understandable information to users (i.e., patients and 

their families/companions) (“effectiv1”). 

… medications, vaccines, tests, technology tools, and equipment are available when needed 

(“effectiv2”). 

… the facilities (cleaning, lighting, and so on) are comfortable for you (“tang”). 
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• PCC dimension 

How often do healthcare professionals (doctors, nurses, specialists, psychologists, 

nutritionists, and other health professionals)… 

… encourage you to express your doubts about your health condition (“pat.cent1”). 

… clearly explain the reasons for your health condition to you (“pat.cent2”). 

… allow you to go into detail about your medical symptoms (“pat.cent4”). 

… ask for your opinion on the treatment to be carried out (“pat.cent5”). 

… struggle to understand how you feel (“pat.cent6”). 

… encourage you to develop self-care (“pat.cent7”). 

… clearly explain to you how to carry out your treatment (“pat.cent8”). 

… reassure you about your health condition (“pat.cent9”). 

 


