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Structural equation modelling (SEM) is a statistical method that emerged as a result of assembling and 
synthezing the confirmative factor analysis, path analysis and regression analysis in a model. In this 
respect, factor, canonic correlation, multivariate variance and covariance, multi regression and path 
analysis are also considered the special conditions of SEM. Additionally, the most important difference 
that separates SEM from these analyses is that it is more convenient to use it as confirmative rather 
than explicatory. It is aimed to develop a questionnaire in order to measure the patient satisfaction and 
modeling the satisfaction through this questionnaire. Questionnaires were filled by making face-to-face 
interviews with 298 people. Structure validity, structural model structural equation models were realized 
by using LISREL 8.54. 
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INTRODUCTION 
 
Competition that has emerged in the health sector in 
recent years has increased the importance paid to the 
patient satisfaction. Healthcare organisations started to 
take major steps in trying to adjust the healthcare 
services to the concepts of patient oriented approach and 
patient satisfaction.  

Researches on the satisfaction related to the 
healthcare services are conducted in order to measure 
the patient satisfaction, learn the expectations, 
suggestions and feedbacks of the patients, improve the 
quality constantly in all service processes and investigate 
the effect of socio-demographic and treatment-related 
variables on the patient satisfaction. 

How is the patient satisfaction measured? If a patient 
calls authorized personnel and explains a complaint, the 
authorized personnel takes this complaint into 
consideration and starts working to conduct the 
necessary improvements. However, this is a rare 
situation. Normally, if a patient is unsatisfied, he or she 
goes out of  the  hospital  directly  without  talking  to   the  
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authorized personnel and then, shares the complaint in 
question with the people around her/him. Thus, the 
patients leave the hospital in an unsatisfied state and the 
hospital authorities remain unaware of this 
dissatisfaction. As a consequence, the necessary 
improvements can not be carried out. The only way of 
investigating the patient experiences and accordingly 
improving the standards is to ask to the patients.  

Direct and indirect methods can be used in studies 
conducted in order to measure and evaluate the patient 
satisfaction/complaints. Direct methods include the 
questionnaires, face-to-face interviews and telephone 
questionnaires where the satisfaction level is asked 
directly to the patient on the basis of pre-determined 
parameters. As for the indirect methods, they are the 
methods where the satisfaction levels are not directly 
asked to the patients but obtained through feedbacks 
given voluntarily by the patients such as complaints or 
appreciations.  

There are many factors effecting the patient 
satisfaction. In a study conducted by Bursch et al. (1993), 
the most important factor affecting the satisfaction of 
patient was determined by the long waiting time spent by 
the patient for examination. Another factor was the 
registration procedures which were  found  unpleasant  by  
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the people. This is because of the fact that these 
procedures are related to information and money and do 
not have any contribution to the human health.  

Nurses who establish the relationship of the patient 
with other units and are in interaction with them at most 
influence the satisfaction of the patient dramatically. 
Many studies have been conducted on the relationship 
between patient satisfaction and characteristics of the 
doctor behaviors and it was indicated that the 
dissatisfaction can be reduced by improving the 
communication skills of doctors and meeting the 
knowledge requirements of the patient related to the 
health (Messner et al., 2005: 254). 

Satisfaction was found to be closely related to 
demographic variables, length of hospital stay, type of 
treatment and existence of pain or chronic health 
problems. Carr-Hill (1992) found that older patients were 
more satisfied than younger patients while Jakobsson et 
al. (1994) stated that there was not a relationship 
between age and satisfaction. Different results were 
obtained in the studies conducted on sex. While it was 
detected in some studies that women were more 
satisfied, some studies found men more satisfied.  

One of the leading causes of dissatisfaction for patients 
and their relatives was the limited information provided to 
them. Patients were usually made to wait for a long 
period of time without any information regarding the 
delays or they were never informed about how long they 
would have to wait. Some studies indicated that not 
providing information made patients more dissatisfied 
than time spent for waiting. While doctors find the 
information given to patients sufficient, patients find the 
amount of this information insufficient.  
 
 
MATERIALS AND METHODS 
 
A questionnaire suitable to the structure of the hospital was 
developed by taking the questionnaires which were used in 
previous studies and whose reliability

*
 and validity

†
 were tested as 

basis. In the first part of the questionnaire, patients were asked 
about their specific demographic properties, treatment types and 
how they were taken to the hospital. In the second part of the 
questionnaire, they were asked about their satisfaction with nurses, 
doctors, meals, physical environment, hospitalisation procedures 
and caregivers, respectively. In the last part of the questionnaire, 
questions investigating the satisfaction levels of the patients with 
hospital and their commitments to the hospital were directed to the 
patients.   
 
 
Participants and procedure 
 

298 in-patients being treated in Dokuz Eylul University Hospital 
were interviewed face-to-face between April and August 2010 and 
questionnaires were filled in order to use in the  patient  satisfaction 

                                                             
*
 The degree of stability exhibited when a measurement is 

repeated under identical conditions. 
†
 How well a survey measures what it sets out to measure. 

 
 
 
 
modeling study. The number of beds available in the hospital during 
this period was 998. 

How many patients would fill the questionnaires from specific 
units (hospital inpatient services) was determined through the 
stratified sampling method and proportional sharing. Patients were 
selected from units through simple random sampling and questions 
were directed to them via face-to-face interviews.  

First questionnaire including 63 attitude questions was applied to 
111 patients being treated in various units such as orthopaedics, 
gynaecology, general surgery and chest diseases. 6 questions of 
these 63 questions were excluded as a result of explanatory factor 
analysis and confirmatory factor analysis conducted for 
unidimensionality and afterwards, the questionnaire composed of 
57 attitude questions together with demographic questions was 
applied.  

When answering the attitude questions, the participants were 
asked to mark on a Likert type scale from 1 “Totally Agree” to 5 
“Totally Disagree”. Questions focused on 7 latent variables in the 
questionnaire where 57 attitude questions were directed to the 
participants.  

Following hypotheses regarding the patient satisfaction were 
investigated in our study through structural equation models. 

 
H11: Patient satisfaction has a positive and direct effect on 
commitment. 
H12: Satisfaction with the nursing services has a positive and direct 
effect on the general satisfaction. 
H13: Doctor services have a positive and direct effect on the patient 
satisfaction. 
H14: Meals have a positive and direct effect on the patient 
satisfaction. 
H15: Satisfaction with the physical environment has a positive and 
effect on the general satisfaction. 
 
 
Data analysis 

 
As given in the Table 1, 57.1 % of the patients were female and 
75.2% of them were married. 51.7% of the participants were 
composed of retired individuals and housewives. As for the 
education levels, graduates of primary school (basic training) 
constituted the majority with the ratio of 53.7%.  

The SEM is a multivariate technique combining aspects of 
multiple regression (examining dependence relationships) and 
factor analysis (representing unmeasured concepts - factors – with 
multiple variables) to estimate a series of interrelated dependence 
relationships simultaneously. The SEM has 2 advantages: the 
ability to directly incorporate measurement error in the estimation 
process and the simultaneous estimation of several interrelated 
dependence relationships. 

Among the strengths of SEM is the ability to construct latent 
variables: variables which are not measured directly, but are 
estimated in the model from several measured variables each of 
which is predicted to 'tap into' the latent variables. This allows the 
modeller to explicitly capture the unreliability of measurement in the 
model, which in theory allows the structural relations between latent 
variables to be accurately estimated. Factor analysis, path analysis 
and regression all represent special cases of SEM. 

In the structural equation models, two models one of which can 
be named as measurement model and the other one can be named 
as structural model are estimated simultaneously and the 
consistency of the general model to the data is evaluated. However, 
the validity of the structural model becomes dependent on the 
accuracy of the measurement model. In this context, it is useful to 
evaluate both measurement model and structural model separately. 

Firstly, whether the data set was consistent with the multivariate 
normal distribution was examined through skewness and kurtosis 
coefficients of Mardia in order to determine the estimation  methods 
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Table 1. Demographic characteristics of the sample. 
 

Variable No. (%) of participants in the total sample 

Sex  

Male 128 (42.9) 

Female 170 (57.1) 

  
Marital status  

Married 224 (75.2) 

Single 49 (16.4) 

Widowed 22 (7.4) 

Separated 3 (1.0) 

  
Education  

Primary school graduate  160 (53.7) 

Junior high school graduate 71 (23.8) 

Graduate of university 64 (21.5) 

Postgraduate 3 (1) 

  
Occupation  

Worker 10 (3.4) 

Government employee 28 (9.4) 

Self employed 74 (24.8) 

Retired 69 (23.2) 

Housewife 85 (28.5) 

Unemployed 17 (5.7) 

Student 15 (5.0) 

 
 
 

Table 2. Skewness and kurtosis coefficients of Mardia. 
 

Skewness Kurtosis Skewness and kurtosis 

Coefficient Z-value P Coefficient Z-value P Chi-Square P 

2563.693 85.097 0.000 4162.431 18.845 0.000 7596.653 0.000 
 

Data were analyzed using SPSS, version 11.5 (SPSS Inc.,) and LISREL, version 8.54, windows application for structural 
equation modelling and other multilevel techniques.  

 
 
 
to be used. The obtained results were given in the Table 2. It was 
determined as a result of the analysis that the data set did not 
provide the multivariate normality hypothesis. Thus, it will not be 
appropriate to use the most similarity method as estimation method 
in the phase of structural equation modelling. Methods to be used in 
confirmatory factor analysis (CFA) and structural equation model 
(SEM) estimations must be one of WLS, Robust ML and diagonal 
WLS. Robust ML method can not be used in this research as it can 
be used in the cases where the sampling magnitude is at least 400 
(Engel and Moosbrugger, 2003; 49).  

WLS is frequently applied in cases where the sampling size is 
large and the data are not distributed normally. It is particularly 
preferred in cases where some variables are ordinal and some are 
continuous or the model includes the analysis of dichotomous 
variables. However, some simulation studies indicated that WLS 
method did not have a good performance and it had a good 
performance only when studied on at least 1000 participants (Engel 
and Moosbrugger, 2003: 49-50). Diagonal WLS method produces 

more valid parameter estimations in cases where the multivariate 
normality is not provided and ordinal variables are examined. This 
method is robust WLS and it is based on the polychoric correlation 
matrix of the data to be used in the analysis. Contrary to the WLS 
method, it can be used in studies where the sampling size is small 
and the sampling is skew or ordinal (Mindrilla, 2010: 2). The use of 
diagonal WLS for CFA and SEM estimations is appropriate due to 
sampling size and that the variables under examination are ordinal 
and the multivariate normality can not be provided. 

 
 
RESULTS 

 
Measurement model 
 
In the questionnaire, 57 attitude questions expressing the 
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Figure 1. The final measurement model and standardized coefficient. 

 
 
 
8 latent variables (nurse, doctor, meals, physical 
environment, procedures, caregiver, satisfaction, 
commitment) were directed to the patients. Confirmatory 
factor model was established in order to investigate 
whether the latent variables were measured properly by 
the relevant indicators and the scale uncertainty was 
eliminated by stabilizing the variances of latent variables 

at 1. In order to form the measurement model, the model 
was developed step by step by making use of the general 
model and adjustment criteria for the model components. 
The final measurement model is given in the Figure 1. 
According to this model, the latent variables of nurses, 
doctors, meal, physical environment, general satisfaction 
with the hospital and commitment to the hospital were 
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Table 3. Confidence intervals of correlations between latent variables. 
 

Latent variable Correlation Standard error of correlation 
99%  Confidence interval 

Lower bound Upper bound 

Nurse and doctor 0.69 0.06 0.5352 0.8448 

Nurse and meal 0.77 0.04 0.6668 0.8732 

Nurse and physical environment 0.59 0.07 0.4094 0.7706 

Nurse and satisfaction 0.55 0.08 0.3436 0.7564 

Nurse and commitment 0.43 0.06 0.2752 0.5848 

Doctor and meal 0.65 0.05 0.521 0.779 

Doctor and physical environment 0.55 0.07 0.3694 0.7306 

Doctor and satisfaction 0.72 0.08 0.5136 0.9264 

Doctor and commitment 0.44 0.07 0.2594 0.6206 

Meal and physical environment 0.68 0.07 0.4994 0.8606 

Meal and satisfaction 0.43 0.08 0.2236 0.6364 

Meal and commitment 0.17 0.07 -0.0106 0.3506 

Physical environment and satisfaction 0.32 0.12 0.0104 0.6296 

physical environment and commitment 0.21 0.05 0.081 0.339 

Satisfaction and commitment 0.75 0.09 0.5178 0.9822 

 
 
 
measured with 11, 6, 5, 3, 2 and 2 indicators, 
respectively. 
 
 
Validity and reliability 
 
One of the validity tests of the measurement model is the 
discrimination validity. Discrimination validity means that 
the concept to be analyzed is measured without 
confusing with the other concepts (Simsek, 2007: 223). 
Different approaches were developed for discrimination 
validity. First of these is to create confidence interval for 
correlations between latent variables. If these confidence 
intervals do not include the value of 1, discrimination 
validities of the latent variables are provided. When the 
confidence intervals of correlations between latent 
variables given in Table 3 were examined, it was 
observed that none of them included the value of 1, thus, 
the discrimination validity was obtained. 

Another approach for the discrimination validity is to 
establish two confirmatory factor models, one of which is 
the limited model where the correlations between latent 
variables are stabilized at 1 and the other one is the 
unlimited model where the correlations between latent 
variables are set free and to test these two models by 

obtaining the difference between their 
2χ  values. Null 

and alternative hypotheses obtained here are as follows: 
 
H0: The measurement model is unidimentsional. 
H1: The measurement model is not unidimentsional. 
 

In Table 4, the first two columns give the 
2χ   statistics 

and degrees of freedom belonging to the limited model 

while the latter two columns give those of the unlimited 
model. However, the 6

th 
and 7th

 
columns indicate the 

statistics and degrees of freedom obtained taking the 
difference of two models as basis. According to the 
obtained results, as the null hypotheses were rejected, 
discrimination validities of all latent variables were 
provided.  

One of the methods developed in order to determine 
the reliability of the measurement model is the Cronbach 
Alpha coefficient in the classical measurement theory. 
Another approach is calculate the structure reliabilities 
and explained variance ratios by using the standardized 
path coefficients. As indicated in Table 5, structure 
reliabilities of all dimensions apart from the physical and 
satisfaction dimensions are above the suggested value of 
0.70 and the explained variance ratios are above the 
suggested value of 0.50. It is also indicated in the table 
that physical environment and satisfaction have low 
reliability ratios while the other latent variables have high 
reliabilities. Cronbach Alpha was found as 0.91 at the end 
of reliability analysis which included all of the 29 attitude 
questions. 

 
 
Structural model 
 
SEM analysis was conducted in order to determine the 
relationship in the causal structure between the latent 
variables determined through the confirmatory factor 
analysis and to test the existing hypotheses. 

When the structural model coefficients were examined, 
it was observed that satisfaction with the doctor had a 
positive and significant contribution to the general 
satisfaction (p<0.005). However, positive opinions 
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Table 4. 
2χ  Statistics for discrimination validity. 

  

Latent variable 
2

0
χ  

0
df  

2

1
χ  

1
df  

2

diff
χ  diff

df  p  

Nurse and doctor 1541.62 119 786.93 118 754.69 1 0.0000 

Nurse and meal 1138.34 104 837.21 103 301.13 1 0.0000 

Nurse and physical environment 662.39 77 638.99 76 23.4 1 0.0000 

Nurse and satisfaction 631.97 65 610.09 64 21.88 1 0.0000 

Nurse and commitment 696.11 65 611.33 64 84.78 1 0.0000 

Doctor and meal 443.04 44 157.57 43 285.47 1 0.0000 

Doctor and physical environment 111.21 27 86.39 26 24.82 1 0.0000 

Doctor and satisfaction 77.92 20 77.79 19 20.13 1 0.0000 

Doctor and commitment 114.57 20 76.37 19 38.2 1 0.0000 

Meal and physical environment 110.07 20 78.83 19 31.24 1 0.0000 

Meal and satisfaction 76.35 14 55.91 13 20.44 1 0.0000 

Meal and commitment 139.32 14 52.13 13 87.19 1 0.0000 

Physical environment and satisfaction 30.72 5 7.84 4 22.88 1 0.0000 

Physical environment and commitment 40.41 5 4.10 4 36.31 1 0.0000 

Satisfaction and commitment 20.45 2 2.22 1 18.23 1 0.0000 

 
 
 

Table 5. Reliability coefficients for latent variables. 
  

Latent variable Structure reliabilities Explained variance Cronbach’s alpha 

Nurse 0.988 0.884 0.9666 

Doctor 0.948 0.752 0.8959 

Meal 0.922 0.703 0.7799 

Physical environment 0.620 0.373 0.6779 

Satisfaction 0.627 0.468 0.5052 

Commitment 0.689 0.527 0.6771 

 
 
 
regarding the nursing and meal services and physical 
environment were not found to have a statistically 
significant effect on the satisfaction. Another finding put 
forward by Table 7 is that satisfaction has a direct, 
positive and significant effect on the commitment 
(P<0.005).  

When the certainty coefficients of the models were 
examined, it was observed that certainty coefficient of the 
model obtained for satisfaction was low (R

2
 = 0.46) and 

the coefficient of the commitment was at an acceptable 
level (R

2
 = 0.79) (Figure 2). 

Table 6 indicates the goodness of fit measures of the 
structural model. This table shows us that the model is 
good and consistent in terms of both general model 
goodness of fit measures and component goodness of fit 
measures. Magnitudes of total, direct and indirect effects 
of SEM with latent variables, its standard errors and the 
equivalent t values are given in Table 7. 

When Table 7 was examined, it was observed that 
satisfaction with the doctor had an indirect, major (0.99) 
and statistically significant effect on the commitment of 

the patient. A statistical significance could not be found in 
direct effects of latent variables except for the satisfaction 
with doctor. Satisfaction has a positive and considerably 
strong direct effect on commitment.  
 
 
DISCUSSION 
 
In this study, it was aimed to model the relationship 
between satisfaction of the in-patients with the hospital 
and their commitments to the hospital and the services of 
the hospital (doctor, nurse, meal, physical, procedures, 
caregiver) by measuring them through a questionnaire 
conducted in Dokuz Eylul University Hospital. 

The study was carried out in two phases. In the first 
phase, it was aimed to create the measurement model 
enabling the measurement of satisfaction with the 
hospital, commitment to the hospital and the latent 
variables that may affect them by using the CFA. In this 
phase, indicator variables of latent variables, skills of 
these indicator variables to measure the relevant latent 
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Figure 2. Structural model between latent variables 

 
 
 

Table 6. Goodness of fit measures of the structural model. 

 

Measure Coefficient Consistence 

2
/ sdχ  1.173 Perfect fit 

RMSEA 0.028 Perfect fit 

SRMR 0.054 Acceptable 

GFI 1.00 Perfect fit 

AGFI 0.99 Perfect fit 

ECVI - model 2.50 Acceptable 

ECVI for saturated model 3.83 Acceptable 

AIC-model 567.35 Acceptable 

Saturated AIC 870.00 Acceptable 

CAIC-model 872.98 Acceptable 

Saturated CAIC 2796.77 Acceptable 

NFI 0.99 Perfect fit 

NNFI 0.99 Perfect fit 

RFI 0.99 Perfect fit 

CFI 1.00 Perfect fit 

CN 449.97 Acceptable 

 
 
 
concepts, validities and reliabilities of these latent 
structures were also determined. In this manner, the 
reliability of the questionnaire was tested. 

In the second part of the study, relationships between 
the latent concepts were determined and the following 
results were obtained by performing the modelling 
through an estimation method suitable to the patient 
satisfaction.  
 
1) Patients/relatives of the patients usually find nursing 
services sufficient and good. 

2) Patients/relatives of the patients stated that they could 
not receive sufficient information from doctors and they 
could not establish communication easily. 
3) Meals are usually served in time, hot and they are 
suitable to the diseases of the patients but they look bad. 
4) Leading complaints related to the physical 
environment are discomfort of beds and inadequate toilet 
cleaning. Another point emphasized by patients and 
relatives of the patients is that the attendants should be 
provided with appropriate environments.  
5) Although perceptions related to the nursing services 



5562            Sci. Res. Essays 
 
 
 

Table 7. Total, direct and indirect effects of SEM with latent variables. 
 

 Variable 

η  

Satisfaction Commitment 

Direct Indirect Total Direct Indirect Total 

ξ  

Nurse 

0.48 

(0.30) 

1.61 

 

0.48 

(0.30) 

1.61 

 

0.74 

(0.55) 

1.33 

0.74 

(0.55) 

1.33 
       

Doctor 

0.65 

(0.22) 

2.95 

 

0.65 

(0.22) 

2.95 

 

0.99 

(0.40) 

2.51 

0.99 

(0.40) 

2.51 
       

Meal 

-0.40 

(0.29) 

-1.38 

 

-0.40 

(0.29) 

-1.38 

 

-0.62 

(0.50) 

-1.25 

-0.62 

(0.50) 

-1.25 
       

Pyhsical Environment 

-0.05 

(0.22) 

-0.25 

 

-0.05 

(0.22) 

-0.25 

 

-0.08 

(0.34) 

-0.25 

-0.08 

(0.34) 

-0.25 
        

η  Commitment 

1.54 

(0.54) 

2.85 

 

1.54 

(0.54) 

2.85 

   

 

Latent endogenous variable,: latent exogenous variable.  
 
 
 

have a positive effect on satisfaction, it does not have a 
significant effect. 
6) Perception regarding the treatment provided by 
doctors has a positive, strong and statistically significant 
effect on patient satisfaction. Service provided by doctors 
was found as the most important determinant of 
satisfaction.  
7) It was observed that perceptions as regards to the 
meal services and physical environment did not effect 
being satisfied with the hospital. These dimensions are of 
secondary importance in terms of being satisfied with the 
hospital. 
8) If patients become satisfied with the hospital, they 
recommend it to their relatives or at least prefer it again. 
At this point, a significant and important relationship was 
detected between satisfaction and commitment.  
 
There have been considerable methodological difficulties 
in the study of patient satisfaction. The existing literature 
shows that there is no standardized research 
methodology for investigating patient satisfaction. 

In this study, our basic aim was to develop a scale in 
order to measure patient satisfaction in a university 
hospital and to determine the factors effecting the patient 
satisfaction. 

According to the results of our research, patient 
satisfaction increases particularly in direct proportion to 
the service provided by doctors. However, it is difficult to 
claim that the model developed in the study may be valid 
for all the healthcare organisations. This is because of 

the fact that this study was conducted only in a university 
hospital. Factors influencing the patient satisfaction may 
differ depending on the structures of the organisations. 
Thus, each organisation should measure and evaluate 
patient satisfaction levels regularly in order to determine 
its own dynamics. Improvements should also be 
conducted when deemed necessary as a consequence of 
the obtained results. 
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