
Chang et al. BMC Health Services Research          (2022) 22:199  
https://doi.org/10.1186/s12913-022-07575-5

RESEARCH ARTICLE

Impact of the bidirectional relationship 
between communication and cognitive efficacy 
on orthopedic patient adherence behavior
Dong‑Shang Chang1, Wil‑Lie Chen2*  and Rouwen Wang1 

Abstract 

Background: There is growing interest in patient autonomy, and communication between physicians and patients 
has become the essential cornerstone for improving the quality of healthcare services. Previous research has concen‑
trated on the direct effect of physician‑patient communication on service outcomes. In the present study, we exam‑
ined the influence among constructs in the service process and the impact on healthcare outcomes. The present 
study used behavioral theory to expand the process aspect of the Donabedian healthcare service quality structure‑
process‑outcome model to examine the impact of cognitive changes and communication feedback on patients’ 
adherence behavior. In addition, the moderating effect of hospital facility levels is examined.

Methods: A conceptual model was developed and tested using a questionnaire administered to patients in eight 
hospitals. A total of 397 respondents returned usable surveys, with a response rate of 92.11%. Structural equation 
modeling was used to analyze the data in two steps that involved a measurement model and a structural model. The 
former was applied to estimate the Cronbach’s alphas, intercorrelations of factors, and descriptive statistics; the latter 
was used to test the hypothesized relationships of the constructs.

Results: The results identified three mediators of the healthcare process within the healthcare services framework: 
physician‑patient communication, cognitive efficacy, and adherence behavior. Physician‑patient communication 
influenced cognitive efficacy (β = 0.16, p < 0.001), and cognitive efficacy influenced physician‑patient communica‑
tion (β = 0.18, p < 0.001). The effect of this bidirectional relationship on adherence behavior was positive (β = 0.38, 
p < 0.001). The healthcare structure influenced healthcare outcomes via these three healthcare process constructs. The 
adherence behavior of patients who were treated in the medical center has greater influences by the structure and 
physician‑patient communication than it was treated in the regional hospitals.

Conclusions: This study revealed a complex pattern in relationships among process constructs for healthcare ser‑
vices. The findings of this study acknowledge the important potential interrelationships among the healthcare service 
constructs to improve the quality of healthcare outcomes.
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Background
In the traditional paternalistic healthcare service deci-
sion-making model, the decisions related to health 
are almost dependent entirely on the physicians [1]. 

Open Access

*Correspondence:  wlchen7108@gmail.com
2 School of Nursing, China Medical University, Taichung, Taiwan
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-0292-9636
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-022-07575-5&domain=pdf


Page 2 of 10Chang et al. BMC Health Services Research          (2022) 22:199 

However, the traditional model is not sufficient for 
patient autonomy because with this model, it is difficult 
to enhance patients’ perceptions of healthcare quality 
and adherence behavior [1, 2]. Although most physi-
cians independently make diagnostic decisions based on 
their professional knowledge, the lack of consensus with 
patients on treatment often leads to medical disputes in 
the treatment of chronic diseases [3]. A previous study 
demonstrated that medical teams with a low frequency 
of medical malpractice claims required physicians to be 
more communicative and exchange relevant informa-
tion with their patients [4], such as providing risk infor-
mation and paying attention to psychological needs. As 
the need to seek patients’ views and opinions is gradually 
being emphasized, shared decision-making has become 
a healthcare service trend [5]. In the context of shared 
decision-making, treatment decisions are derived from 
consensus of communication about patients’ preferences 
and efficacy knowledge rather than being based solely on 
their physical condition [5, 6]. The patients’ willingness to 
comply the physician’s orders is enhanced when patients 
and physicians exchange sufficient information [1, 7, 8]. 
These findings emphasize effective interactive processes 
are essential to ensure patients’ perceptions of healthcare 
service quality [6] and reduce the possibility of medical 
disputes [4].

Regarding the quality of healthcare services, the 
structure-process-outcome (SPO) model advocated by 
Donabedian [9, 10] has played a significant role in qual-
ity assurance and improvements in the healthcare field. 
This model has been used to evaluate the overall quality 
of healthcare in several areas, such as emergency gen-
eral surgery [11], integrated chronic disease manage-
ment [12], antenatal care services [13], lung cancer [14], 
and prostate cancer [15]. Although the Donabedian SPO 
model is the leading paradigm for evaluating the qual-
ity of healthcare services, it does not sufficiently recog-
nize the complex and hidden interrelationships among 
healthcare service processes [16]. However, high quality 
and satisfaction of healthcare service often need patient 
involvement or compliance in the treatment process [17], 
which the provision of service process quality affects 
patients’ overall perception and choice. To encour-
age patient adherence behavior, the physicians must be 
addressed their intrapsychic factors [18], such as knowl-
edge of the regimen, belief in the benefits of treatment, 
subjective norms, and attitudes toward medication-tak-
ing behavior. The empirical evaluation of psychologi-
cal and behavioral treatment planning is a nascent area 
of study, and it is especially relevant in the treatment of 
chronic conditions [19, 20]. Correspondingly, Fishbein & 
Ajzen [21], first proposed the theory of reasoned action, 
which states strong relationship exists between one’s 

belief attitude and an individual’s conscious behavioral 
intentions. Several theoretical models have been devel-
oped to explain human acceptance and behavior inten-
tion, among which the theory of reasoned action (TRA) 
and technology acceptance model (TAM) are widely 
explored and extended frameworks for behavior inten-
tion studies [22]. The TRA is a theory that explains the 
general decision-making process of individuals’ behav-
ior from the perspective of cognitive information and 
the value of expectations [21, 23]. Davis [24] proposed 
the TAM, adapted from the TRA, which contends that 
attitude comprises two core elements: perceived useful-
ness and perceived ease of use. The TAM theory has been 
modified by Venkatesh & Davis [25] and Venkatesh [26]. 
Finally, perceived usefulness and perceived ease of use 
(equivalent to performance expectancy and effort expec-
tancy respectively) are regarded as critical determinants 
of behavior. In previous studies on patient participation 
in the decision-making process, scholars emphasized the 
necessity of medical-patient communication to improve 
service quality [5, 6]. Some studies have investigated the 
impact of medical-patient communication on the quality 
of medical services [4–6, 27, 28]; however, there are still 
insufficient studies on the correlation between cognitive 
belief and behavior of patients with chronic diseases.

Moreover, the concept of service quality is founded on 
the difference between personal cognitive expectations 
and perceived service outcomes [29, 30]. The quality of 
healthcare services is both an objective fact and a subjec-
tive judgment by patients [31, 32]. Because the quality of 
healthcare service is judged by different standards when 
different perspectives are considered, there is a cogni-
tive gap of quality standards in understanding between 
physicians and patients [33, 34]. In short, healthcare 
service providers possess highly specialized medical 
knowledge, and few patients have equivalent knowledge 
or information [35]. Some previous studies have dem-
onstrated that good communication between physi-
cians and patients helped patients correctly understand 
their disease and increased their willingness to comply 
with treatment [36, 37], which improved the quality of 
healthcare services. Therefore, the process of consensus 
communication between physicians and patients is also 
an important consideration in medical services, which 
can lead to better medical outcomes [38]. Furthermore, 
Dibbelt et  al. [39] state that recovery success of the 
intrapsychic and physical function was attributed to the 
healthcare process, including factors such as information 
exchange, expectation adjustment, and decision adher-
ence behavior. Effective physician-patient communica-
tion is a basic part of the treatment process [5], which 
relieves the patient’s psychological burden and leads to 
better healthcare outcomes [11, 28, 32, 40]. Physicians 
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and patients provide emotional support and exchange 
medical knowledge through communication [9, 41, 42]. 
However, efficacy is subjective and represents patients’ 
cognition of the degree of improvement in their physical 
condition after treatment [26, 43, 44]. Physicians must 
provide effective and thorough information and check 
the adequacy of patients’ understanding [27]. The sharing 
and communication of information have contributed to 
building a reality cognitive on successful treatment out-
comes as well as hence the adherence behavior [5, 31].

For the reasons above, the purpose of this study was 
to use behavioral theory to expand the process aspect of 
the Donabedian SPO model of healthcare service quality 
and focus on examining the impact of physician-patient 
consensus on patient adherence behavior and healthcare 
outcomes. The framework of this study also focused on 
assessing the healthcare process, including physician-
patient communication, cognitive efficacy, and adherence 
behavior.

Methods
Participants and procedures
A total of 431 questionnaires were distributed between 
September 2016 and January 2017, and 397 were usable 
for data analysis, for an overall response rate of 92.11%. 
The questionnaire was judged to be invalid if any items 
were missed or all the answers were selected as the same 
option. Before its general application, this survey was 
approved by the Research Ethics Committee (REC) of 
China Medical University and Hospital (CMUH).

This study investigated patients at the orthopedics 
departments of eight hospitals (five medical centers and 
three regional hospitals) in Taiwan. According to Tai-
wan’s hospital assessment, hospitals and medical facilities 
are divided into four levels, including medical centers, 
regional hospitals, district hospitals, and basic-level 
clinics. The type of hospital reflects its level of medical 
services and the number of beds and assures the rep-
resentativeness of the sample in the country. The par-
ticipants were sampled from the hospitals’ orthopedic 
healthcare service waiting for areas by using the con-
venience sampling method. Specifically, the participants 
were all over 20 years old, being treated with at least one 
orthopedic treatment at the representative hospitals, and 
provided informed consent to participate in the study. 
Three trained investigators distributed questionnaires 
face-to-face to the selected participants who were will-
ing to complete them. The investigators proactively intro-
duced themselves as members of the research team and 
spent an average of 15 min clearly informing the partici-
pants of relevant details before they filled the question-
naires, including data confidentiality, the participant’s 
rights, and the approximated time required to complete. 

The informed consent letter was given before the ques-
tionnaires were issued, and participants could withdraw 
if they felt uncomfortable.

Measures
The questionnaire was divided into two parts: part 1 
included demographic characteristics (e.g., sex, age, 
educational level); part 2 elicited constructs of orthope-
dic patients’ treatment experience including healthcare 
structure, physician-patient communication, cognitive 
efficacy, adherence behavior, and healthcare outcome. 
The questionnaire was developed based on the literature 
and adjusted to suit the healthcare setting in the Taiwan-
ese context. Moreover, the items modified from previous 
interdisciplinary studies into the study context are nec-
essary, because none of the structured instruments were 
specifically used to analysis the interacting process of 
orthopedic healthcare service before. The items used to 
capture the concept of healthcare structure and health-
care outcome were both adopted from Donabedian [9, 
41, 42, 45]. The concept of communication between phy-
sicians and patients was adopted from Levinson et al. [4] 
and van Osch et  al. [28]. The items used to capture the 
concept of the efficacy of patient cognition and adher-
ence behavior were adopted from Venkatesh & Davis 
[25] and Venkatesh [26]. The succinct definition and 
their items of the adopted constructs were summarized 
in Table  1. All Items of the questionnaire are measured 
using a seven-point Likert scale (1 = strongly disagree; 
7 = strongly agree). As such, the questionnaire of this 
study is appended accordingly (see Additional file 1).

Statistical analyses
In this study, structural equation modeling (SEM) in 
AMOS software version 21 was used to estimate the 
associations among latent constructs and observed 
variables in the concept model, as well as the degree to 
which a hypothesized model agrees with the observed 
data. Moreover, SEM also can explore the bidirectional 
relationship between constructs. When the relationship 
involves bidirectional paths, this pattern follows a non-
recursive model. The non-recursive SEM assumes that 
the residuals are related or that there is reciprocal causa-
tion between the variables, which effectively solves com-
plex real-life problems.

This study used behavioral theory to expand the pro-
cess aspect of the Donabedian SPO model of health-
care service quality and focused on examining the 
impact of physician-patient consensus on patient 
adherence behavior and healthcare outcome. The Don-
abedian SPO model comprises three constructs: struc-
ture, process, and outcome [9], and the links between 
these three constructs have been widely confirmed in 
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prior works [9, 45, 46]. Communication is an impor-
tant construct that directly influences patients’ adher-
ence intention [47], and indirectly influences behaviors 
via the patient’s perception of treatment efficacy. The 
adherence behavior of patients reflects their intention 
to comply with treatment plans [43]. Active interaction 
and communication between physicians and patients 
improve patient health and result in a positive treat-
ment experience [39, 48]. The conceptual model of this 
study was illustrated in Fig. 1.

The model fit assessment was conducted after per-
forming model specifications to evaluate how well a 
specified model fit the data. The threshold for accept-
able goodness of fit is a normed chi-square (χ2/df < 5), 
goodness-of-fit index (GFI > 0.80), adjusted GFI (AGFI 
> 0.80), comparative fit index (CFI > 0.90), and root 
mean square error of approximation (RMSEA < 0.08) 
[49, 50]. No formal power calculation was done.

Results
Characteristics of samples
The respondents included 218 males (54.91%) and 179 
females (45.09%). The demographic data revealed that 
183 participants (46.10%) were between 20 and 29 years 
of age. Most respondents had college/university-level 
education (43.10%). Table 2 provides information on the 
characteristics of the respondents.

Reliability and validity of the measured variables
Before performing factor causality testing, the examina-
tion results of this study provide support for the con-
structs of the conceptual model which are achieved 
validity and reliability (see Table  3). Specifically, this 
study follows the recommendations of Hair et  al. [49] 
to assess the constructs of the conceptual model are 
achieved validity and reliability by examining convergent 
validity, internal consistency reliability, and discriminant 

Table 1 Operational definitions of the constructs

Construct Definition Item Questions

Healthcare structure (HS) This reflects the patient’s perceptions of the hospital 
context in which orthopedic care is provided.

HS1 Was the diagnosis and operation time provided by the 
physician adequate?

HS2 Did the medical institution provide a comfortable treat‑
ment environment?

HS3 Did the medical institution provide an undisturbed and 
private treatment environment?

HS4 Was the service provided by the medical institution easy 
to obtain?

Physician‑patient com‑
munication (PPC)

This reflects the patient’s perceptions of communication 
with physicians about treatment and care services.

PPC1 During the communication, did the physician care about 
your personal situation of daily activities?

PPC2 During the communication, did the physician understand 
your anxiety?

PPC3 During the communication, did the physician let you feel 
reliable?

PPC4 During the communication, did the physician understand 
your concerns?

PPC5 Did the physician praise you for following medical instruc‑
tions?

Cognitive efficacy (CE) This reflects the efficacy of the patient’s cognitive and 
expectations that the treatment would improve the 
physical condition.

CE1 Do you think the treatment can improve your physical 
state?

CE2 Do you think the treatment can relieve your mental pain?

CE3 Do you think the treatment can improve your daily activi‑
ties?

Adherence behavior (AB) This reflects the patient’s willingness and behavior 
intention of adherence to medical advice.

AB1 Did you follow the physician’s orders?

AB2 Were you actively involved in decision‑making about the 
treatment plan?

Healthcare outcome (HO) This reflects the patient’s perceptions of the outcome 
of the treatment and the end result of improvement by 
orthopedic care.

HO1 Has your condition improved since the treatment?

HO2 Has the mental pain caused by the disease been relieved 
since the treatment?

HO3 Has your physical condition improved since the treat‑
ment?

HO4 Have your daily activities improved since the treatment?
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validity. Convergent validity is evaluated by the stand-
ardized factor loadings (SFL) (λ) and average variance 
extracted (AVE), which assesses the average variance 
shared between the studied constructs and their indi-
vidual items. As indicated in Table 3, the SFL values for 
all measurement items were greater than 0.7 [49], and 
the t values for them reached the level of significance 
(p < 0.001). Moreover, the AVE values of all constructs are 
well above the recommended 0.5 [49]. Thus, the meas-
urement model demonstrated a satisfactory convergent 

validity. Furthermore, the internal consistency reliabil-
ity of the instrument was measured using the composite 
reliability and Cronbach’s alpha. The internal consist-
ency reliability describes whether the individual items 
all measure the same studied construct. Table 3 demon-
strated that the values of internal consistency reliability 
measures are above 0.7 [49], as well indicated that our 
measures had fairly levels of reliability. Finally, the dis-
tinctiveness of the studied constructs in the measure-
ment model was assessed by discriminant validity. The 
Fornell-Larcker (FL) [51] criterion was used to reveal 
whether the square root of the AVE in every latent vari-
able is larger than the value of latent variable correlations 
(LVC). Table  3 reveals that the square root of AVE for 
all constructions is much larger than the corresponding 
LVC, and all studied constructs are assured to meet the 
discriminant validity. Overall, the results of the tests pre-
sent that the proposed conceptual model in this study is 
reliable and valid.

The results of structural equation modeling
The analysis results of the model fit show the pro-
posed structural model is satisfactory (χ2/df = 3.206, 
GFI = 0.903, AGFI = 0.867, CFI = 0.963, and 
RMSEA = 0.075), and the hypothesized model corre-
sponds with the observed data. Figure 2 shows the stand-
ardized estimates of the paths among the variables in the 
SEM. The healthcare structure directly influenced phy-
sician-patient communication (H1: β = 0.72, p < 0.001), 

Fig. 1 Conceptual model of the bidirectional relationship between process aspects in healthcare services

Table 2 Demographic characteristics of participants (n = 397)

Characteristics n %

Sex

 Male 218 54.91%

 Female 179 45.09%

Age

 Between 20 and 29 years 183 46.10%

 Between 30 and 39 years 56 14.10%

 Between 40 and 49 years 30 7.60%

 Between 50 and 59 years 40 10.10%

 Older than 60 years 88 22.10%

Education level

 Less than High School 73 18.4%

 High School 122 30.70%

 College/University 171 43.10%

 Postgraduate or above 31 7.80%
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cognitive efficacy (H2: β = 0.65, p < 0.001), and adherence 
behavior (H3: β = 0.37, p < 0.001). Regarding the health-
care process, there were correlations among the three 
mediators. Physician-patient communication influenced 
cognitive efficacy (H4a: β = 0.16, p < 0.001), and cogni-
tive efficacy influenced physician-patient communication 
(H4b: β = 0.18, p < 0.001). This evidence indicates that the 
model is non-recursive, both paths differ significantly 
from 0, and the paths are almost equally strong in both 
directions. The relationship between physician-patient 
communication and patient cognitive efficacy formed 
a bidirectional loop. Physician-patient communication 
did not directly influence the patients’ adherence behav-
ior (H5: β = 0.14, p = 0.12), but adherence behavior was 
directly influenced by the patients’ cognitive efficacy (H6: 
β = 0.38, p < 0.001). These test results could infer that 
physician-patient communication promoted patients’ 
adherence behavior through improvements in treatment 
efficacy cognition. Physician-patient communication 
did not directly influence the healthcare outcome (H7: 
β = 0.11, p = 0.17). The healthcare outcome was directly 
influenced by cognitive efficacy (H8: β = 0.63, p < 0.001) 
and adherence behavior (H9: β = 0.30, p < 0.001). From 
the perspective of overall healthcare services, the 
healthcare structure did not significantly influence the 

healthcare outcome (H10: β = − 0.12, p = 0.13). However, 
the healthcare structure indirectly influenced healthcare 
outcomes via the healthcare process.

The multigroup analyses of SEM by hospital facility levels
A multigroup analysis of SEM was performed for the 
within-level factors with patients (lowest level units) 
nested within hospital facilities (upper-level units). We 
examined the moderating effect of hospital facility groups 
on the direct relationships. The sample is divided into two 
groups: those participants who were treated in the medi-
cal center (124 useable responses) and those participants 
who were treated in the regional hospital (273 useable 
responses). The χ2 difference tests of multigroup mod-
eration analysis revealed that the unconstrained model 
and restrained structural weights model were statistically 
different (see Table 4), χ2 diff (22) = 55.42, p < .05, indicat-
ing that level of hospital facility moderated one or more 
structural parameters in the model.

To determine whether the relationship parameters 
among the constructs of healthcare services were sig-
nificantly different between medical centers and regional 
hospitals, each path in turn was constrained to be equal 
across groups. The results demonstrated that the path 
between healthcare structure and physician-patient 

Table 3 Results of the measurement model for the all constructs

*** p < 0.001
a SFL Standardized factor loadings, bAVE Average variance extracted, cCR Composite reliability, dFL criterion Fornell and Larcker criterion, eLVC Latent variable 
correlations

Construct Item Convergent validity Internal consistency reliability Discriminant validity

SFLa AVEb CRc Cronbach’s alpha FL  criteriond

‘Rule of thumb’ >  0.7 >  0.5 >  0.7 >  0.7 Squared root of the AVE >  LVCe

Healthcare structure (HS) HS1 0.84*** 0.75 0.92 0.92 Yes

HS2 0.88***

HS3 0.89***

HS4 0.86***

Physician‑patient communication 
(PPC)

PPC1 0.83*** 0.75 0.94 0.94 Yes

PPC2 0.88***

PPC3 0.89***

PPC4 0.86***

PPC5 0.87***

Cognitive efficacy (CE) CE1 0.88*** 0.82 0.93 0.93 Yes

CE2 0.89***

CE3 0.93***

Adherence behavior (AB) AB1 0.85*** 0.76 0.86 0.86 Yes

AB2 0.89***

Healthcare outcome (HO) HO1 0.91*** 0.81 0.94 0.94 Yes

HO2 0.92***

HO3 0.92***

HO4 0.85***
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communication is significantly different between medi-
cal centers and regional hospitals. Specifically, the effect 
of structure on communication was greater for medi-
cal centers (B = 1.03) than it was for regional hospitals 
(B = 0.72). Moreover, the influences between health-
care structure, physician-patient communication, and 
cognitive efficacy on adherence behavior are signifi-
cantly different between medical centers and regional 
hospitals. The effect of structure on adherence behav-
ior was stronger for medical centers (B = 1.03) than it 
was for the regional hospitals (B = 0.25). The effect of 

physician-patient communication on adherence behavior 
was greater for medical centers (B = − 0.46) than it was 
for the regional hospitals (B = 0.20). The effect of cog-
nitive efficacy on adherence behavior was stronger for 
the regional hospitals (B = 0.53) than it was for medical 
centers (B = 0.18). The results of multigroup analyses by 
hospital facility levels on the relationship among the con-
structs of healthcare service were summarized in Table 5.

Discussion
Our analytical findings are supported by previous study 
results that confirmed a significant link between health-
care structure and healthcare outcomes and found that 
the healthcare process played an important role in the 
relationship between these two constructs. Therefore, 
our research further examined the relationships among 
constructs in the healthcare process to help explain the 
impact of changes in patients’ perceptions and behavior 
on the perceived quality of healthcare services.

With increased autonomy, healthcare service providers 
have begun to accept and encourage patient participa-
tion in the healthcare service process and joint decision-
making about treatments. The purpose of such patient 

Fig. 2 Empirical results of the bidirectional relationship between process aspects in healthcare services

Table 4 Multi‑group analysis with hospital facility levels as a 
moderator

*** p < 0.001, df Degrees of freedom, RMSEA Root mean square error of 
approximation, CFI Comparative fit index

Models χ2(df) χ2/df χ2(df) RMSEA CFI

Model with no restric‑
tions

633.56(251) 2.52 – 0.06 0.95

Model with restricted 
structural weights

688.98(273) 2.52 55.42(22)*** 0.06 0.94



Page 8 of 10Chang et al. BMC Health Services Research          (2022) 22:199 

involvement is to allow physicians to more clearly iden-
tify patients’ expectations regarding treatment outcomes 
and to allow patients to express their preferences during 
treatment. Butkus et al. [52] demonstrated that negative 
emotions or a lack of patient engagement in the context 
of communication with physicians adversely affected effi-
cacy and was associated with increased patient anger and 
frustration, deterioration of recall, and increased health-
care malpractice claims. If a patient fails to understand 
the side effects of medications or early treatment cessa-
tion, then good healthcare outcomes cannot be obtained. 
A study of patients with adult spinal deformity showed 
that the average postoperative recall was only 18% after 6 
to 8 weeks [53]. Conversely, when the patient had a good 
emotional experience during interaction with the physi-
cian, their psychological burden was reduced, and better 
healthcare outcomes were achieved [32]. The results of 
the present study correspondently verified the correlation 
between the latent constructs in the healthcare process 
and their impact on the quality of healthcare services.

We found a bidirectional relationship between physi-
cian-patient communication and patient cognitive effi-
cacy, which influenced patient adherence behavior. The 
continuous feedback of this bidirectional relationship 
was similar to the process of communication and inter-
action. Good communication makes the patient feel that 
they are involved, and they are more willing to comply 
with a jointly determined treatment schedule [54]. This 
finding is supported by shared decision-making models 
in which clinicians provide information about treatment 
options and listen to patients’ preferences and cognitive 

values to ensure that both parties are involved in deci-
sion-making [54, 55]. Physician-patient communication 
and perceived efficiency are decisive constructs for the 
success of shared medical decision-making in the health-
care process. The cooperation of both parties reduces the 
occurrence of medical disputes and provides high-qual-
ity healthcare services that are satisfactory to both par-
ties. Moreover, the results of this study also found that 
the adherence behavior of patients who were treated in 
the medical center has a greater influence by the struc-
ture and physician-patient communication than it was 
treated in the regional hospitals. The impact of structure 
on communication was greater for medical centers than 
it was for regional hospitals.

The findings of this study are of theoretical and practi-
cal significance, but there are some research limitations. 
First, this study was limited to a single specialty, and thus 
our findings are most likely a representation of the situa-
tion in orthopedic healthcare departments. This specialty 
was selected for several reasons. The incidence rate of 
knee joint injuries has increased rapidly in recent years, 
partially due to an increase in jogging [56], and with the 
aging of the population, there has been an increase in 
the incidence of osteoarthritis (OA), which is a progres-
sive and incurable joint disease [57]. Second, the use of 
convenience sampling could be viewed as a limitation of 
the study due to potential selection bias. Therefore, the 
sampling strategy may make the findings here lack gen-
eralizability, but it is still a crucial study using the SEM 
approach to analyze the relationships between the phy-
sician-patient consensus on patient adherence behavior 
as well as expand the process aspect of the Donabedian 
SPO model, which could impact future research in this 
area. Third, the study lacks a power calculation with 
respect to the number of visit patients. The lack of power 
calculation may have decreased the possibility of detect-
ing statistically significant. However, the findings of the 
study suggest that the model still offers reliable and use-
ful information by meeting the rule of minimum sample 
size, model-fit indexes, and the statistically significant 
p-value even if the power analysis has not been per-
formed. Although the findings may not be representative 
of the entire country, this study aimed to include appro-
priate and sufficient representative data to estimate the 
hypothesized model under time and budget limitations, 
as well as to inform power calculations for a future trial.

Conclusions
This study empirically tested theories of healthcare ser-
vice quality in terms of the perceptions and behavior 
of orthopedic patients. This study expanded on Don-
abedian’s SPO model and behavioral decision theory, 
and our hypotheses were supported. Specifically, this 

Table 5 Multigroup moderation analysis of hospital facility levels 
on the relationships of healthcare service (N = 397)

a Estimate Unstandardized coefficient, HS Healthcare structure, PPC Physician-
patient communication, CE Cognitive efficacy, AB Adherence behavior, HO 
Healthcare outcome

Hypothesis Medical center 
(N = 124)

Regional hospital 
(N = 273)

Estimatea p-value Estimatea p-value

Hm1 HS➔PPC 1.03 0.00 0.72 0.00

Hm2 HS➔CE 0.78 0.00 0.78 0.00

Hm3 HS➔AB 1.03 0.01 0.25 0.03

Hm4 HS➔HO 0.12 0.84 −0.15 0.11

Hm5 PPC➔CE 0.17 0.00 0.17 0.00

Hm6 PPC➔AB −0.46 0.13 0.20 0.05

Hm7 PPC➔HO −0.09 0.82 0.15 0.05

Hm8 CE➔PPC 0.17 0.00 0.17 0.00

Hm9 CE➔AB 0.18 0.05 0.53 0.00

Hm10 CE➔HO 0.74 0.00 0.60 0.00

Hm11 AB➔HO 0.26 0.36 0.31 0.00
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study revealed the potential relationship between the 
three constructs of the healthcare process: physical-
patient communication, cognitive efficacy, and adher-
ence behavior. The healthcare structure significantly 
influenced the healthcare outcome via these three con-
structs. These findings highlight communication, patient 
understanding, and patient behavior as important con-
structs of healthcare service processes and demonstrate 
their potential beneficial effects on healthcare outcomes. 
This study presented the results of empirical tests, and 
its findings may aid the development of new applications 
and future studies on the related topics of healthcare 
quality and shared decision-making.
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