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Abstract 

Background: This study aimed to analyze family caregivers’ (FCs) dementia care service perceptions to identify the 
various attributes impacting FCs satisfaction and dissatisfaction.

Methods: This is a cross‑sectional survey study using convenience sampling methods. A self‑completion question‑
naire was developed from the Service Quality scale and distributed using a convenience sampling method to family 
caregivers in community‑based dementia care centers to determine their perceptions of service quality in dementia 
care. Both exploratory factor analysis and reliability analysis were conducted to confirm the validity and factor struc‑
ture of the scale. This study employed Impact Range Performance Analysis (IRPA) and Impact Asymmetry Analysis 
(IAA) to analyze the data obtained from FCs across five attribute dimensions (Tangibles, Reliability, Responsiveness, 
Assurance, and Empathy). Priorities for service improvement were derived using a three‑step analytical framework.

Results: This study reported that the overall perceived performance of service provided is high. The results indicated 
that practitioners should focus on attributes such as demand coordination, appropriate services, timely service, bar‑
rier‑free environment, care‑giving process, fire and safety compliance, professional knowledge, and reliable services, 
which have a higher range of impact on customer service and low impact‑asymmetry and attribute performance 
scores.

Conclusion: This study used expectation and perceived performance to suggest that the priorities for improvement 
and resource allocation in dementia care centers vary across different attributes. Thus, attentiveness toward satisfying 
user demand could improve patient care and caregiver satisfaction. The dimensions and attributes identified by our 
study can serve as basic data for future research on the long‑term care system.

Keywords: Attribute‑performance, Impact asymmetry, Customer satisfaction, Patients with dementia, Family 
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Background
Long-term care (LTC) services are the future policy 
of global health care development in response to the 
aging population [1–3]. The World Health Organization 
declared Taiwan an "aged society" in 2018, and predicted 
that in 2026, it will become a "super-aged society." Addi-
tionally, the number of people with dementia in Taiwan 
exceeded 280,000 by the end of 2019 [4]. Consequently, 
the Ministry of Health and Welfare accelerated the 
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promotion of relevant policies in response to the rapid 
growth of this population [3]. "LTC 2.0" is the newer ver-
sion of the project, which was launched in early 2017. The 
LTC 2.0 policy specifically targets people with dementia, 
aged over 50  years, as service consumers, and specifies 
dementia care as the top priority. The drastically chang-
ing utilization rate of various dementia care services, 
necessitates the establishment of an LTC service data-
base. Furthermore, it is essential to survey the service 
quality to obtain the relevant statistics and understand 
the impact of these services on the family and the society.

Family caregivers have an important role in providing 
support and care for relatives with dementia [5]. Fam-
ily caregivers (FCs) may refer to unpaid family member, 
friends, or neighbors who provide assistance for at-home 
care delivery and assist in the activities of daily living [6]. 
In addition to assisting with important care responsibili-
ties, they participate in advocating and arranging vari-
ous healthcare services [7]. Therefore, family caregivers’ 
perspectives are of high importance as this help to bet-
ter describe users’ need and identify potential ways to 
improve dementia care service. Existing literature on LTC 
services involves many studies exploring users’ percep-
tions [8, 9]. However, very little consideration has been 
given to the perceptions of family caregivers’ on commu-
nity-based service in supporting dementia care [5, 10]. 
Assessing the experience of service use among family 
caregivers will help to delivering better quality dementia 
care to the loved one.

Recent studies have assessed users’ experiential quality 
by employing impact-range performance analysis (IRPA) 
and impact asymmetry analysis (IAA) [11]. Furthermore, 
these methods have been employed as suitable alterna-
tives in some studies in the fields of hospitality, tourism, 
and consumer behavior [12, 13]. However, due to the 
focus on service industries, for researching service qual-
ity gaps, the literature on experiential quality is limited 
among primary caregivers [14], and it is mainly directed 
toward patients receiving primary care in hospitals or 
homes [15, 16]. Moreover, existing research has not 
investigated the relative importance of different service 
attributes—underperforming attributes acceptable to 
customers, attributes requiring higher performance, and 
those that must be prioritized for interventions—in facil-
itating user caregiver satisfaction. Therefore, it is essen-
tial to assess FCs underlying needs to bridge the existing 
research gap and offer potential managerial insights.

This study assesses the important determining service 
attributes of FC satisfaction and their asymmetric rela-
tionships in community-based dementia care center as 
a case study, using IRPA and IAA approaches [17]. The 
objectives were: (i) to compare the performance of each 
service dimension with the impact on service satisfaction 

through IRPA, and (ii) to recognize the effect of each 
attribute on FCs’ experienced satisfaction by calculat-
ing and interpreting the impact asymmetry through 
IAA. The significance of this research is to determine the 
main service attributes of CBDC so that service manag-
ers can develop more quality care strategies and allocate 
resources effectively.

Methods
Study design and data collection
A pioneering study that examined family caregivers’ per-
ceptions of the quality of care provided by community-
based dementia care centers. A structured questionnaire 
is used to measure caregivers’ satisfaction with service 
quality to assess the gap between perceived and expected 
quality. An onsite survey was conducted with them for 
4  months (September–December 2019), at eight com-
munity-based dementia care centers in Taiwan. These 
centers were selected because they were under the guid-
ance of the affiliated hospital. Potential participants were 
approached by a well-trained nurse, who outlined the 
purpose of the study, and invited them to participate in 
the survey. The participants were provided with a self-
administered questionnaire after they gave their consent.

We recruited caregivers of patients with dementia at 
eight dementia centers in one city using the convenience 
sampling method. The sample size of each center ranges 
from 15 to 20, a total of about 155 samples. Inclusion 
criteria is participants in this study were FCs of patients 
with dementia, who were receiving LTC. Exclusion cri-
teria were (1) unwillingness to participate after being 
fully informed, and (2) less than 1  month of use. Since 
variables of expected and perceived quality satisfac-
tion were used as independent and dependent variables 
in the analysis, those who have incomplete data (more 
than half of the missing value are in each quality dimen-
sion) were then be excluded. In total, 125 questionnaires 
were distributed, and after eliminating questionnaires 
with incomplete data, 95 of these were included in data 
analysis.

Regarding the sample size for factor analysis, there are 
two major recommendations. These include samples with 
less than 100 samples should have a factor loading of no 
less than 0.50 [18] and the subject-to-variable ratio of at 
least 10 cases for each item in the instrument being used 
[19]. The effective sample size in this study is 95, which 
is the subject-to-variable ratio of 23 for each item, and 
the factor loading is over 0.7. We analyzed the data of 95 
samples with statistical power.

Measures
The questionnaire was designed based on Service Qual-
ity (SERVQUAL) model; [20] this model is recommended 
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as a good scale to use when measuring service qual-
ity [21]. Structure questionnaire was used to survey the 
FCs of dementia patients who were receiving LTC. It is 
divided into: (A) Demographic information—age, gen-
der, education, marital status, and occupation; (B) Com-
munity care expectations and perceived performance 
was assessed using the expanded SERVQUAL Scale [20, 
22]. The SERVQUAL scale evaluates five dimensions of 
community care service quality—tangibility, reliability, 
responsiveness, assurance, and empathy—using 20 items 
with a 5-point Likert response scale 1- strongly disagree 
and 5-strongly agree. The questionnaire demonstrated 
(i) adequate content validity indices (CVIs > 0.090) for all 
five dimensions as verified by 3 experts and (ii) adequate 
reliability through high internal consistency for all five 
dimensions (all Cronbach’s α > 0.90). The scale demon-
strated adequate construct validity and acceptable reli-
ability for this study.

Analytical framework
All data collected were statistical analyzed using SPSS 
version 22.0 (IBM Corp, Armonk, NY, USA). Descriptive 
statistics, chi-square statistics, Pearson correlation, t-test, 
and one-way analysis of variance (ANOVA) were used 
to analyze the data. The analytical framework consists of 
three steps:

Step 1: A penalty‑reward contrast analysis (PRCA) [23]
A preliminary step in IRPA is the penalty-reward-con-
trast analysis (PRCA) which is a multiple regression 
analysis with dummy variables [23]. Due to the nonlinear 
effect, dummy variables were adopted to analyze the non-
linear relationship between the performance of quality 
attributes and customer satisfaction [24, 25]. The logis-
tic regression was developed to describe the nonlinear 
relationship [26], to infer the odds ratio of customer sat-
isfaction to customer dissatisfaction due to quality attrib-
ute performance, and to analyze the influence of quality 
attribute performance on customer satisfaction. Analyz-
ing quality attributes by using quantified odds facilitates 
better understanding customer satisfaction.

For each quality attribute, two sets of dummy variables 
were created. In the first set, the lowest performance 
score was coded as “1” (if attribute = 1), and all other 
ratings were coded “0” (if attribute = 2, 3, 4, and 5). Con-
versely, in the second set, the highest performance ratings 
were coded as “1” (if attribute = 5), whereas all other rat-
ings were coded 0 (if attribute = 1, 2, 3, and 4). These two 
dummy sets were then regressed on CS, which resulted 
in two unstandardized coefficients (penalty and reward 
indices) for each attribute [27]. These reward indices (RI) 
and penalty indices (PI) identify whether a service quality 

attribute plays a significant role in customer satisfaction 
or dissatisfaction respectively.

Step 2: An impact range‑performance analysis (IRPA) [17]
The next step is to calculate the range of each attribute’s 
impact on customer satisfaction by summing up the 
absolute values of the PIs and RIs. The sum of the abso-
lute value of the penalty index (PI) and the reward index 
(RI) for each service quality attribute was used to evalu-
ate the attribute’s range of impact on customer satisfac-
tion (RICS). Then, PI, RI and RICS were used to calculate 
scores of impact-asymmetry (IA) that quantified the 
extent to which an attribute had a satisfaction-generating 
potential (SGP) compared to its dissatisfaction-generat-
ing potential (DGP). According to Mikulic and Prebežac 
[11], the following equations were used:

1. SGPi = Ri / RICSi … (1)
2. DGPi =|Pi| / RICSi … (2)
3. IAi index = SGPi – DGPi … (3)

in which:

1. ri = reward index for attribute i;
2. pi = penalty index for attribute i;
3. RICSi =|Pi|+ Ri = range of impact on overall cus-

tomer satisfaction; and
4. SGPi + DGPi = 1.

A two-dimensional grid, divided into four quadrants, 
was constructed with the scores of an attribute’s range 
of impact on customer service (RICS) on the X-axis 
and mean values of attribute-performance scores (APS) 
on the Y-axis. The improvement-priority increases with 
larger RICS and lower APS [11].

Step 3: An impact-asymmetry analysis (IAA) [11, 28]
IAA is used to explore the key determinants of cus-

tomer satisfaction/dissatisfaction among dementia care 
service quality attributes. By using grand mean values of 
IA (y-axis) and RICS (x-axis), the relative positioning of 
each attribute with the gridlines was provided IAA. Since 
IA is the arithmetic difference between SGP and DGP, IA 
can be used as a standard for classifying various levels of 
service attributes. For example, if an attribute had a posi-
tive value of IA, the attribute can be classified as a satisfier 
or delighter. In contrast, if the IA value of the attribute 
was negative, it is classified as a dissatisfied or frustrator. 
However, if the value of the attribute was close to 0, it can 
be classified as a hybrid because the attribute has little 
effect on customer satisfaction and dissatisfaction. The 
X-axis was divided into five parts, based on the degree 
of impact asymmetry on overall satisfaction: (i) “delight-
ers” (Impact Asymmetry Index [IAI] > 0.4), (ii) “satisfiers” 
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(0.4 ≥ IAI > 0.1). (iii) “hybrids” (0.1 ≥ IAI ≥ –0.1), (iv) 
“dissatisfiers” (–0.1 > IAI ≥ –0.4), and (v) “frustrators” 
(IAI < –0.4). In addition to using IA scores, RICS values 
are set as per the distribution of attributes: (i) “high-
impact attributes”  (RICStangibles > 0.57,  RICSreliability > 0.73, 
 RICSresponsiveness > 0.58,  RICSassurance > 0.41, 
 RICSempathy > 0.71); (ii) “medium-impact attributes” 
(0.45 <  RICStangibles ≦ 0.57, 0.49 <  RICSreliability ≦ 0.73, 
0.38 <  RICSresponsiveness ≦ 0.58, 0.26 <  RICSassurance ≦ 
0.41, 0.33 <  RICSempathy ≦ 0.71); and (iii) “low-impact 
attributes”  (RICStangibles ≦ 0.45,  RICSreliability ≦ 0.49, 
 RICSresponsiveness ≦ 0.38,  RICSassurance ≦ 0.26;,RICSempathy ≦ 
0.33) [12, 17].

Results
Participant Characteristics
Table 1 presents a description of the study sample demo-
graphics. As shown in Table  1, 67% of the participants 
were female and more than 60% were under 59 years old. 
More than 72.7% had attained upper secondary level edu-
cation or higher, with 27.4% having attained tertiary level 
education or higher. Approximately 37.9 of the respond-
ents have full-time work, 24.2% were retired. Most FCs 

were related to the patients of dementia as daughters 
(30.5%), followed by spouses (24.2%), sons (21.1%), 
daughters-in-law (15.8%), and other relatives (8.4%).

Result of impact of range of performance analysis (IRPA)
The IRPA uses stated performance as well as implied 
importance to identify the impact of service attributes 
on satisfaction. As stated in the description of IRPA, both 
RI and PI were calculated by using dummy variables and 
regression analysis (see steps 1 and 2 in analytical frame-
work). In Table 2, RICS indicates the sum of RI and PI for 
each service attribute. PI, RI, and RICS are then used to 
calculate the SGP, DGP, and IA of each attribute.

The further step of IRPA uses the performance score 
of each attribute and its RICS to position them in a grid 
(Fig. 1). For example, the four quadrants within the tan-
gibles were distinguished using the grand mean values 
of the APS (4.51) and the RICS (0.51) scores. Figure  1a 
shows that attribute 1 (barrier-free environment) should 
be reviewed carefully because it was significantly lower 
than the grand mean of the APS score; it has a low APS 
score (4.32) and the highest RICS (0.635) score (see 
Table  2). Overall, Fig.  1 reveals that higher attention 
should be directed toward attributes 1 (barrier-free envi-
ronment), 5 (appropriate services), 6 (concern services), 
9 (care-giving processes), 13 (reliable services), and 16 
(professional knowledge), because their performances 
(APS scores) are below average, but they have above aver-
age RICS values. On the other hand, attributes 3 (fire and 
safety compliance), 10 (timely service), and 20 (demand 
coordination) should be given medium priority because 
their RICS values and performance (APS scores) are 
above average. Lastly, attributes 2 (neat and tidy appear-
ance), 4 (comfortable environment), 7 (service attitude), 
8 (professional care), 12 (care skills), 14 (sense of secu-
rity), 15 (good manners), and 19 (patient privacy) should 
be of lowest priority because their RICS values are below 
average, while their performance (APS score) is above 
average.

Result of impact‑asymmetry analysis (IAA)
To compute the potential asymmetry effects of attrib-
utes on customer satisfaction, a satisfaction-generating 
potential (SGP) and dissatisfaction-generating potential 
(DGP) were arithmetically derived for each attribute (see 
Table  2). Additionally, the category of attributes (satis-
fiers, dissatisfiers, hybrids, frustrators, and delighters) 
were identified by computing impact asymmetry (IA) 
scores. Moreover, another two-dimensional grid was 
constructed, with RICS values (X-axis) and IA scores 
(Y-axis), where the iso-impact line was drawn at IA = 0.

Figure  2(a-e) presents each factors’ IAA results. 
Among the tangible attributes (Fig.  2a), attributes 1 

Table 1 Demographic characteristics of respondents

Frequency Percent

Gender
 male 31 32.6

 female 64 67.4

Age
 age < 50 26 27.4

 age 50–59 31 32.6

 age 60–69 22 23.2

 age >  = 70 16 16.8

Education
 no formal education 6 6.3

 primary school 12 12.6

 secondary school 29 30.5

 diploma 22 23.2

 higher education 26 27.4

Occupation
 full‑time work 36 37.9

 part‑time work 8 8.4

 retirement 23 24.2

 others 28 29.5

Relationship with the case
 spouse 23 24.2

 daughter 29 30.5

 son 20 21.1

 daughter in law 15 15.8

 others 8 8.4
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(barrier-free environment), followed by 3 (fire and 
safety compliance)—both categorized as dissatis-
fiers due to negative IA—had the greatest impact on 
RICS values. Furthermore, attribute 4 (comfortable 
environment) was identified as a dissatisfier due to 
low impact on customer satisfaction (RICS = 0.444), 
whereas attribute 2 (neat and tidy appearance) was 
classified as a delighter with minimal impact on CS 
(RICS = 0.381).

Among reliability attributes (Fig.  2b), attribute 5 
(appropriate services) was categorized as a high impact 
frustrator (RICS = 0.867), attributes 7 (service atti-
tude) and 8 (professional care) were low impact frustra-
tors (RICS [7] = 0.409; RICS [8] = 0.393), and attribute 
6 (concern services) was median impact dissatisfier 
(RICS = 0.707).

Regarding responsiveness attribute (Fig. 2c), attribute 
9 (care-giving processes) was identified as a high impact 
dissatisfier (RICS = 0.604), whereas attribute 10 (timely 
service) was classified as a high impact frustrator 

(RICS = 0.674). Additionally, attributes 11 (consultation 
services) and 12 (care skills) were categorized as moder-
ate impact satisfier and minimal impact delighter (RICS 
[11] = 0.400, RICS [12] = 0.273) for CS, respectively.

Among assurance attributes (Fig.  2d), attributes 13 
(reliable services) and 16 (professional knowledge) 
were categorized as high impact dissatisfiers (RICS 
[13] = 0.449; RICS [16] = 0.488). However, attributes 14 
(sense of security) and 15 (good manners) were recog-
nized as high impact delighters, with low RICS impact 
(RICS [14] = 0.182; RICS [15] = 0.232).

Lastly, among empathy attributes (Fig. 2e), attribute18 
(patient-centered care) was classified as a low impact 
delighter (= 0.197), whereas attribute 17 (special needs 
care) was identified as a low impact hybrid. Notably, 
attributes 19 (patient privacy) and 20 (demand coordina-
tion) were categorized as moderate (RICS [19] = 0.447) 
and high (RICS [20] = 0.964) impact frustrators for CS, 
respectively.

Table 2 Attribute impact‑range and asymmetry of services

RI Reward index, PI Penalty index, RICS Range of impact on customer satisfaction (|PI|+ RI), SGP Satisfaction-generating potential (RI/RICSi), DGP Dissatisfaction 
generating potential (|PI|/RICSi), IA Impact-asymmetry (SGPi-DGPi), APS Attribute performance score

RI PI RICS SGP DGP IA index APS Classification Impact

Tangibles

 1 Barrier‑free environment 0.255 ‑0.375 0.635 0.402 0.598 ‑0.197 4.32 Dissatisfier High

 2 Neat and tidy appearance 0.251 ‑0.129 0.381 0.659 0.341 0.318 4.56 Satisfier Low

 3 Fire and Safety compliance 0.205 0.375 0.580 0.353 0.647 ‑0.293 4.52 Dissatisfier High

 4 Comfortable environment 0.144 ‑0.302 0.444 0.324 0.676 ‑0.351 4.63 Dissatisfier Low

Reliability

 5 Appropriate services 0.187 ‑0.677 0.867 0.216 0.784 ‑0.569 4.59 Frustrator High

 6 Concern services 0.213 0.494 0.707 0.301 0.699 ‑0.397 4.57 Dissatisfier Median

 7 Service attitude 0.089 ‑0.324 0.409 0.218 0.782 ‑0.565 4.68 Frustrator Low

 8 Professional care 0.057 0.336 0.393 0.145 0.855 ‑0.710 4.63 Frustrator Low

Responsiveness

 9 Care‑giving processes 0.204 0.400 0.604 0.338 0.662 ‑0.325 4.53 Dissatisfier High

 10 Timely service 0.191 0.483 0.674 0.283 0.717 ‑0.433 4.6 Frustrator High

 11 Consultation services 0.239 0.161 0.400 0.598 0.403 0.195 4.51 Satisfier Median

 12 Care skills 0.207 0.066 0.273 0.758 0.242 0.516 4.56 Delighter Low

Assurance

 13 Reliable services 0.149 ‑0.304 0.449 0.332 0.668 ‑0.336 4.66 Dissatisfier High

 14 Sense of security 0.182 0.000 0.182 1.000 0.000 1.000 4.73 Delighter Low

 15 Good manners 0.191 ‑0.036 0.231 0.827 0.173 0.654 4.69 Delighter Low

 16 Professional knowledge 0.174 0.314 0.488 0.357 0.643 ‑0.287 4.66 Dissatisfier High

Empathy

 17 Special needs care 0.093 0.104 0.197 0.472 0.528 ‑0.056 4.46 Hybrid Low

 18 Patient‑centered care 0.196 ‑0.042 0.236 0.831 0.169 0.661 4.49 Delighter Low

 19 Patient privacy 0.127 ‑0.315 0.447 0.284 0.716 ‑0.432 4.51 Frustrator Median

 20 Demand coordination 0.154 ‑0.806 0.964 0.160 0.840 ‑0.680 4.52 Frustrator High
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Fig. 1 Impact‑range1‑performance analysis (IRPA) grid. The most important attributes are 1, 5, 6, 9, 13, and 16 (with low APS and high RICS); the 
attributes of medium importance are 3, 10, and 20 (with high RICS and high APS); and the attributes of low importance are 2, 4, 7, 8, 12, 14, 15, and 
19 (with low RICS and high APS)
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Fig. 2 Impact‑asymmetry analysis (IAA) grid. Attributes were categorized as delighters (12,14,15,18), satisfiers (2,11), hybrid (17), dissatisfiers 
(1,3,4,6,9,13,16), and frustrators (5,7,8,10,19,20) based on three levels of impact scores (high, medium, and low)
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In summary, we obtained four delighters, two satis-
fiers, one hybrid, seven dissatisfiers, and six frustra-
tors. Attributes have “medium impact “ (6,9) and “high 
impact” (1,3,5,9,10,13,16,20) on satisfaction and can 
easily generate dissatisfaction if the performance of 
this attribute is poor.

Discussion
Summary of research findings
CBDC does a great job of satisfying customers by offer-
ing multiple service attributes—the mean value of each 
service quality attribute performance score was around 
4.6 on the 5-point Likert scale. This study examines strat-
egies to improve community-based dementia care service 
quality using the IRPA and IAA approaches. The results 
reveal several relationships between CBDCS quality 
attributes and customer (family caregivers) satisfaction. 
According to the IRPA approach, the attribute with the 
strongest influence on caregivers’ satisfaction is “Demand 
coordination” (RICS = 0.964), followed by “Appropri-
ate services” (RICS = 0.867) and “Concern service” 
(RICS = 0.707). These attributes are related to empathy 
and reliability.

The IAA results indicate that attributes with a high 
impact on customer satisfaction include various frus-
trators and dissatisfied. This finding indicates that high 
performance affects customer satisfaction positively, 
whereas low performance affects customer satisfaction 
negatively. For example, the most and second influen-
tial attributes “Demand coordination” and " Appropri-
ate service" are frustrators; thus, these attributes have a 
high impact on customer dissatisfaction when its perfor-
mance is low. Dissatisfiers are attributes that negatively 
affect overall satisfaction when performance is low. As a 
dissatisfier, the attribute “Concern service” suggests that 
poor personalized service has a greater impact on dis-
satisfaction than its impact on satisfaction. Research into 
CBDCS quality evaluation has not previously revealed 
this finding. In light of this result, CBDC service should 
meet customer needs and fulfill customer preferences in 
order to achieve customer satisfaction.

Theoretical implications
The applicability and practicability of this analytical 
framework is demonstrated in a case study of family 
caregivers’ satisfaction with community-based demen-
tia care services. To avoid potentially misleading con-
clusions based on attribute-importance data, this study 
adopted the three-step analytical model to assess the 
extent to which an attribute contributes to the custom-
er’s judgment of the performance of the service [11, 12, 
17]. The IRPA and IAA results indicated several priorities 
for the Taiwanese long-term care system to improve the 

service-related attributes of the dementia care service. 
It is suggested that this method can also be applied to 
other LTC service systems to facilitate service managers 
to make decisions about the improvement priority of ser-
vice attributes.

To the best of our knowledge, this is the first study to 
classify the attributes that influence FCs satisfaction on 
community-based dementia care service as “delight-
ers”, “satisfiers”, “hybrid”, “dissatisfiers”, and “frustrators”. 
With regard to community-based dementia care service 
evaluation in Taiwan, the IAA results show that the most 
influential attributes are those classified as “dissatisfiers” 
and “frustrators”. These attributes have been shown to 
contribute to customer dissatisfaction when their per-
formance is low [29], and these dissatisfied customers 
are more likely to disseminate negative publicity [30]. 
Reducing unsatisfactory service attributes may effec-
tively improve customers’ overall satisfaction. Practi-
tioners should be able to better determine the priority of 
resource allocation and formulate effective strategies.

Practical implications
IRPA and IAA results indicated several priorities for 
improving service-related attributes of the Taiwanese 
long-term care industry. The study suggests that ser-
vice managers should pay more attention to attributes 
with relatively high RICS and IA scores. For instance, 
barrier-free environment (1), fire and safety compliance 
(3), appropriate service (5), care-giving process (9), timely 
service (10), reliable services (13), professional knowl-
edge (16), and demand coordination (20) should be care-
fully monitored since they had relatively high RICS and 
low IA. In other words, if service managers failed to pro-
vide good service quality on the above-mentioned attrib-
utes, customers were very upset with the overall service.

This study takes into account the asymmetric impact of 
attributes on customer satisfaction and provides detailed 
suggestions for enhancing FC satisfaction as well as 
eliminating FC dissatisfaction for service managers. The 
findings indicated that dissatisfiers—barrier-free envi-
ronment (1), fire and safety compliance (3), care-giving 
process (9), reliable services (13), and professional knowl-
edge (16)—emerged as most influential attributes, on the 
service quality survey, which contributed to caregiver 
dissatisfaction with the dementia care services. Service 
strategies should be applied to help reduce those dissat-
isfaction. Based on this finding, there is an urgent need 
to improve the tangibles services because barrier-free 
environment and safety compliance are of high impor-
tance in LTC facilities [31, 32]. Additionally, service 
managers should promote training programs for service 
assistant from dementia care centers, to develop prompt 
care-giving process for patient via coordination between 
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supply and demand. The findings provide practical guide-
lines for identifying the impact of service attributes on 
dissatisfaction.

Our study further revealed several significant asym-
metries in the relationship between IA and RICS. The 
results indicated particularly strong asymmetries with 
attributes 20 (demand coordination), 5 (appropriate ser-
vice), and 10 (timely service). These three attributes have 
a much strong potential to cause dissatisfaction than 
satisfaction, so they were classified as frustrators. As the 
result that emerged from our study, what the family car-
egivers needed were the provision of caring and individu-
alized attention for their loved one, however, the problem 
of service quality is mostly related to service management 
which do not focus on understanding and meeting cus-
tomers’ needs and demands, this is in line with findings 
from previous studies [33, 34]. Since family caregivers 
of dementia are very concerned with demand coordina-
tion in dementia care service, service managers should 
communicate regularly with the customers, and quality 
coordination with caregivers in particular since they are 
the key person in deciding whether to continue using the 
service. A possible implementation strategy is to improve 
the actively to involve all caregivers and case assistants 
in the co-creating care provision process to assure ser-
vice appropriateness for care planning, to enhance the 
customer satisfaction with service quality. This could be 
costly, but it would encourage continued service use by 
satisfying family caregivers. This involvement is espe-
cially important among countries with a high aging care 
requirement, such as Taiwan.

Limitations
This study has several limitations. First, this study included 
participants from only selected community-based demen-
tia care centers in a city of Taiwan. Thus, future studies 
should be conducted in other community-based dementia 
care centers to improve the generalizability of the findings, 
and to compare the similarities or differences between 
findings from different centers. Secondly, the cut-off cri-
teria for classifying different attributes may vary based on 
the literature review. However, the current criteria were 
adopted from popular empirical research approaches. 
Lastly, this study examined informal caregivers’ perspec-
tives. Future studies should examine and compare the 
perspectives of both formal and informal caregivers. This 
approach will enable researchers to develop a dynamic 
model to test the service quality of LTC 2.0.

Conclusion
This study identifies particular attributes of community-
based dementia care services of the existing LTC 2.0 
system that require improvement in design and delivery 

by practitioners. The findings indicate a need for an 
increase in managers’ awareness of customer dissatis-
faction; resource managers should mitigate this issue by 
strengthening the identified attributes. For this purpose, 
resource managers and family caregivers must work in 
close collaboration. Additionally, providing care, which is 
more tailored to the patients’ care needs and caregivers’ 
demand, may contribute to improved satisfaction. These 
combined efforts may help take another step forward in 
making LTC a more friendly system for older adults in 
Taiwan.

Abbreviations
APS: Attribute performance score; CBDC: Community‑based dementia care; 
DGP: Dissatisfaction generating potential; FC: Family caregiver; IA: Impact‑
asymmetry; IAA: Impact Asymmetry Analysis; IRPA: Impact Range Performance 
Analysis; LTC: Long‑Term Care; PI: Penalty index; RI: Reward index; RICS: 
Range of impact on customer satisfaction; SERVQUAL: Service Quality; SGP: 
Satisfaction‑generating potential.

Acknowledgements
We would like also to thank data collectors and study participants.

Authors’ contributions
YYS, WFW, and CMC were involved in the design and planning of this study. WFW 
and KMJ were involved in the data collection and supervision. YYS and CMC com‑
pleted data processing and analysis. YYS and CMC drafted the manuscript, WFW and 
KMJ contributed to writing and revising the paper. KMJ and WFW provided advice 
on long‑term care issues. All authors read and approved the final manuscript.

Funding
This research was supported by grants from the Changhua Christian Hospital 
(project no. 108‑CCH‑IRP‑050). The funders had no role in the study design, 
data collection and analysis, decision to publish, or preparation of the 
manuscript.

Availability of data and materials
The anonymized, non‑identifiable data are available upon reasonable request. 
These survey data were collected under the CCH grant (CMC, principal inves‑
tigator) for purposes of improving long‑term care service quality for patient 
with dementia and reducing the burden of family caregivers. Requests should 
be directed to the corresponding author. Reuse is permitted for scientific 
purposes and quality initiatives.

Declarations

Ethics approval and consent to participate
This study conformed to the principles of the Declaration of Helsinki [35] 
and received approval from the ethics committee of the affiliated Changhua 
Christian Hospital for the study protocol, recruitment, and data handling pro‑
cedures (IRB No. 181242). Participation was voluntary and confidentiality was 
ensured. The written informed consent was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that there are no conflicts of interest.

Author details
1 Department of Neurology, Changhua Christian Hospital, Changhua, Taiwan. 
2 Department of Recreation and Holistic Wellness, Ming Dao University, 
Changhua, Taiwan. 3 Big Data Center, Changhua Christian Hospital, Changhua, 
Taiwan. 4 Department of Long‑Term Care, National Quemoy University, No. 1, 



Page 10 of 10Wang et al. BMC Health Services Research          (2022) 22:183 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

University Rd., Jinning Township, Kinmen County 892, Taiwan R.O.C, Kinmen, 
Taiwan. 

Received: 6 August 2021   Accepted: 4 February 2022

References
 1. Brodsky J, Habib J, Hirschfeld MJ. Key Policy Issues In Long‑Term Care. 

Geneva: World Health Organization; 2003.
 2. Joshua L. Aging and long term care systems: a review of finance and 

governance arrangements in Europe, North America and Asia‑Pacific. 
Washington: Edited by Group WB; 2017.

 3. Yang CC, Hsueh JY, Wei CY. Current Status of Long‑term Care in Taiwan: 
Transition of Long‑term Care Plan From 1.0 to 2.0. Int J of Health Policy 
and Manage. 2020;9(8):363–4.

 4. Epidemiological survey of dementia [http:// www. tada2 002. org. tw/ 
About/ IsntD ement ia ]

 5. Lindeza P, Rodrigues M, Costa J, Guerreiro M, Rosa MM. Impact of demen‑
tia on informal care: a systematic review of family caregivers’ percep‑
tions. BMJ Support Palliat Care. 2020;bmjspcare‑2020‑002242. https:// doi. 
org/ 10. 1136/ bmjsp care‑ 2020‑ 002242.

 6. Brodaty H, Donkin M. Family caregivers of people with dementia. Dia‑
logues Clin Neurosci. 2009;11(2):217–28.

 7. Bieber A, Stephan A, Verbeek H, Verhey F, Kerpershoek L, Wolfs C, de 
Vugt M, Woods RT, Røsvik J, Selbaek G, et al. Access to community care 
for people with dementia and their informal carers : Case vignettes for 
a European comparison of structures and common pathways to formal 
care. Z Gerontol Geriatr. 2018;51(5):530–6.

 8. Karaca A, Durna Z. Patient satisfaction with the quality of nursing care. 
Nurs Open. 2019;6(2):535–45.

 9. Zhang J, Yang L, Wang X, Dai J, Shan W, Wang J. Inpatient satisfaction 
with nursing care in a backward region: a cross‑sectional study from 
northwestern China. BMJ Open. 2020;10(9):e034196.

 10. Krutter S, Schaffler‑Schaden D, Essl‑Maurer R, Wurm L, Seymer A, Kriech‑
mayr C, Mann E, Osterbrink J, Flamm M. Comparing perspectives of family 
caregivers and healthcare professionals regarding caregiver burden in 
dementia care: results of a mixed methods study in a rural setting. Age 
Ageing. 2020;49(2):199–207.

 11. Mikulić J, Prebežac D. Prioritizing improvement of service attributes using 
impact range‑performance analysis and impact‑asymmetry analysis. 
Manag Serv Qual. 2008;18(6):559–76.

 12. Ye BH, Fu H, Law R. Use of impact‑range performance and asym‑
metry analyses to improve OTA website quality. J Hosp Tour Manag. 
2016;26:9–17.

 13. Back KJ, Lee C‑Ki. Determining the attributes of casino customer satisfac‑
tion: Applying impact‑range performance and asymmetry analyses. 
Journal of Travel & Tourism Marketing. 2015;32:1–14.

 14. Wei SP, Shih SC, Lin SC, Liu CJ, Lu YW, Chang WL. Primary caregivers satis‑
faction and its related factors in home health care services. Int J Gerontol. 
2011;5(2):107–11.

 15. Abusalem S, Myers J, Aljeesh Y. Patient satisfaction in home health care. J 
Clin Nurs. 2012;22(17–18):2426–35. https:// doi. org/ 10. 1111/j. 1365‑ 2702. 
2012. 04211.x.

 16. Al‑Neyadi HS, Abdallah S, Malik M. Measuring patient’s satisfaction of 
healthcare services in the UAE hospitals: Using SERVQUAL. Int J of Health‑
care Manage. 2018;11(2):96–105.

 17. Back K‑J. Impact‑range performance analysis and asymmetry analysis 
for improving quality of Korean food attributes. Int J Hosp Manag. 
2012;31(2):535–43.

 18. Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Multivariate data 
analysis. 6th ed. Upper Saddle River: Pearson University Press; 2006.

 19. MacCallum RC, Widaman KF, Zhang S, Hong S. Sample size in factor 
analysis. Psychol Methods. 1999;4(1):84–99.

 20. Parasuraman A, Zeithaml VA, Berry LL. A conceptual model of service 
quality and its implications for future research. J Mark. 1985;49(4):41–50.

 21. Ladhari R. A review of twenty years of SERVQUAL research. Int J Qual Serv 
Sci. 2009;1(2):172–98.

 22. Chen McCain S‑L, Jang S, Hu C. Service quality gap analysis toward 
customer loyalty: practical guidelines for casino hotels. Int J Hosp Manag. 
2005;24(3):465–72.

 23. Brandt RD. A procedure for identifying value‑enhancing service com‑
ponents using customer satisfaction survey data. Chicago: American 
Marketing Association; 1987.

 24. Lin FH, Tsai SB, Lee YC, Hsiao CF, Zhou J, Wang J, Shang Z. Empiri‑
cal research on Kano’s model and customer satisfaction. PLoS One. 
2017;12(9):e0183888.

 25. Albayrak T, Caber M. Penalty‑Reward‑Contrast Analysis: a review of its 
application in customer satisfaction research. Total Qual Manag Bus 
Excell. 2013;24:1288–300.

 26. Harrell F. Regression modeling strategies: with applications to linear mod‑
els, logistic and ordinal regression, and survival analysis. (2nd ed.). New 
York: Springer; 2015. https:// tinyu rl. com/ 2p96n hs2.

 27. Mikulić J, Prebežac D. A critical review of techniques for classifying quality 
attributes in the Kano model. Manag Serv Qual. 2011;21(1):46–66.

 28. Mikulić J, Prebežac D. Using dummy regression to explore asym‑
metric effects in tourist satisfaction: A cautionary note. Tour Manage. 
2012;33:713–6.

 29. Slevitch L, Oh H. Asymmetric relationship between attribute perfor‑
mance and customer satisfaction: A new perspective. Int J Hosp Manag. 
2010;29:559–69.

 30. Eisingerich AB, Auh S, Merlo O. Acta non verba? the role of customer 
participation and word of mouth in the relationship between ser‑
vice firms’ customer satisfaction and sales performance. J Serv Res. 
2013;17(1):40–53.

 31. Aiken LH, Sermeus W, Van den Heede K, Sloane DM, Busse R, McKee 
M, Bruyneel L, Rafferty AM, Griffiths P, Moreno‑Casbas MT, et al. Patient 
safety, satisfaction, and quality of hospital care: cross sectional surveys of 
nurses and patients in 12 countries in Europe and the United States. BMJ 
(Clinical research ed). 2012;344:e1717.

 32. Kwak C, Lee E, Kim H. Factors related to satisfaction with long‑term care 
services among low‑income Korean elderly adults: A national cross‑
sectional survey. Arch Gerontol Geriatr. 2017;69:97–104.

 33. Nadi A, Shojaee J, Abedi G, Siamian H, Abedini E, Rostami F. Patients’ 
expectations and perceptions of service quality in the selected hospitals. 
Med Arch. 2016;70(2):135–9.

 34. Zhu H. Unmet needs in long‑term care and their associated factors 
among the oldest old in China. BMC Geriatr. 2015;15(1):46.

 35. World Medical Association. World Medical Association Declaration of 
Helsinki: ethical principles for medical research involving human subjects. 
JAMA. 2013;310(20):2191–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

http://www.tada2002.org.tw/About/IsntDementia
http://www.tada2002.org.tw/About/IsntDementia
https://doi.org/10.1136/bmjspcare-2020-002242
https://doi.org/10.1136/bmjspcare-2020-002242
https://doi.org/10.1111/j.1365-2702.2012.04211.x
https://doi.org/10.1111/j.1365-2702.2012.04211.x
https://www.tinyurl.com/2p96nhs2

	Evaluating caregivers’ service quality perceptions: impact-range performance and asymmetry analyses
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design and data collection
	Measures
	Analytical framework
	Step 1: A penalty-reward contrast analysis (PRCA) [23]
	Step 2: An impact range-performance analysis (IRPA) [17]

	Results
	Participant Characteristics
	Result of impact of range of performance analysis (IRPA)
	Result of impact-asymmetry analysis (IAA)

	Discussion
	Summary of research findings
	Theoretical implications
	Practical implications
	Limitations

	Conclusion
	Acknowledgements
	References


