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Hospital Logistics' Effect On Patient Satisfaction  
 

Youness Frichi, Imane Ibn El Farouk, Fouad Jawab, Said Boutahari 
 
Abstract: The objective of this paper is to examine how hospital logistics influence patient satisfaction. Based on the literature, we proposed 
that hospital logistics has four factors: physical accessibility, waiting time, hospital hotel services and administrativ e procedures. A PLS-SEM 
model was developed and evaluated using data from a survey of 216 patients conducted in three public hospitals in Fez-Morocco. It was 
found that hospital logistics positively impacts patient satisfaction, which proves its role as a key driver of patient satisfaction. Consequently, 
healthcare decision-makers are called upon to pay more attention to logistics activities at the hospital to, among other things, improve 
patient satisfaction. 
 
Index Terms: Hospital logistics, patient satisfaction, PLS-SEM, physical accessibility, waiting time, hospital hotel services, administrative 
procedures.   

——————————      —————————— 

1 INTRODUCTION                                                                     

Healthcare facilities are required to meet the health needs of 
the society, communities, and individuals. Measuring users' 
satisfaction is fundamental in assessing the quality of care [1]. 
In particular, patient satisfaction is a meaningful indicator of 
the quality of care, given the fact that patients are the most 
important group of stakeholders in a health system [2]. Patient 
satisfaction was defined as an evaluation that reflects the 
perceived differences between the expectations of the patient 
to what is actually received during the process of care [3]. The 
World Health Organization emphasizes the need to place 
patients and populations at the heart of the health system by 
responding to their needs and wishes [4]. In the United States, 
patient satisfaction plays a major role in healthcare delivery 
and quality of care reforms [5]. In France, since 1996, the 
measurement of patient satisfaction has been a regulatory 
requirement for hospitals [6]. In Germany, the measurement of 
patient satisfaction has been mandatory since 2005 as part of 
quality management reports [7]. In Morocco, the Ministry of 
health's new strategies consider patient satisfaction as an 
important challenge and puts it at the forefront of concerns. A 
growing body of scientific literature indicates that patient 
satisfaction is influenced by several factors such as patient 
expectations, patient health status, and characteristics, health 
professionals attitudes and behaviors [8], accessibility, waiting 
time, consultation time, administrative procedures, hotel 
services, etc. [9], [10], [3]. Some of these satisfaction factors 
clearly fall within the scope of hospital logistics [11], [12]. 
Hospital logistics is defined as a set of design, planning and 
execution activities that enable the purchase, inventory 
management and replenishment of goods and services 
surrounding the provision of medical services to patients [13]. 
It includes a wide range of activities necessary for the 
provision of health care from patient admission to discharge 
[14]. It is considered to be a key driver of patient satisfaction. 
In fact, satisfaction factors like physical accessibility, waiting 
time, hospital hotel services and administrative procedures are 

dependent on the effectiveness of hospital logistics. Physical 
accessibility (PA): is the physical ease with which patients 
seek health services. It includes access to hospitals through 
the availability of medical transportation, and access to care 
within the hospital, particularly in terms of the clarity of signs 
and communication panels, as well as the availability of 
human and material resources. These logistics factors enable 
patients to promptly benefice from the healthcare they need, 
and increase their satisfaction [15]. Waiting time (WT): long 
waiting times can result from several factors including, but not 
limited to, delays in scheduling, poorly organized or unclear 
administrative procedures, and patient flows [9], [15]. In 
particular, waiting times are the consequence of the mismatch 
between available resources (caregivers, operating rooms, 
beds, drugs, equipment, etc.) and care needs [16]. This 
mismatch is mainly due to a lack of planning, coordination, 
and communication in the delivery of care or because 
resources are allocated in a fixed manner and not adapted to 
the need changes [17]. Hospitals can use optimized 
scheduling and appointment systems to reduce patient waiting 
times [16], [18].  
Hospital hotel services (HHS): hotel services such as catering, 
cleanliness, hygiene, comfort and general accommodation 
conditions are important services for most patients and 
significantly affect their satisfaction [10]. Satisfactory HHS are 
attributed to the effective management of catering, laundry and 
cleaning activities, which require adequate planning and 
coordination. For instance, the catering activity requires an 
efficient supply system to deliver fresh meals at the right time, 
as well as better coordination between the catering service 
and the care teams to take into account the nutritional 
specificities of each patient. The laundry activity is essential for 
maintaining clean linen, towels and staff uniforms, which 
ensures comfort and hygiene for patients. Thus, appropriate 
logistics circuits are a must: defining clean and dirty linen 
storage areas, transportation, operations' scheduling 
(disinfection, washing, and drying). Administrative procedures 
(AP): the clarity and ease of patient admission and discharge 
administrative procedures are crucial for patient satisfaction 
[19], [20]. Complex and repetitive AP have been identified as 
one of the main causes of long waiting times and patient 
dissatisfaction [18]. AP can be optimized and simplified 
through the use of hospital information systems and the 
implementation of the electronic health record [21]. Based on 
the literature, we propose to model hospital logistics (HL) as a 
second-order hierarchical component model (HCM) construct, 
composed of PA, WT, HHS and AP components (Figure 1). 
The HCM has two construct layers: higher-order (HL) and 
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lower-order components (four constructs). Indeed, the HCM is 
appropriate in this study because it reduces total relationships 
between constructs and allows us to test the research 
hypothesis which claims that patient satisfaction (PS) is 
influenced by HL [22].  

 

 
Fig. 1. Conceptual model 

 
The present study represents one of the first attempts to 
empirically develop a structured model to examine the effect of 
HL factors on PS in Morocco. The Moroccan health system is 
composed of the public health sector and the private health 
sector. The first is made up of healthcare services of the 
Ministry of health, defense department and local authorities. 
The second incorporates the private for-profit sub-sector, 
which includes hospital clinics, pharmacies, etc., and the 
private not-for-profit sub-sector [2]. About 80% of healthcare 
services are public under the Ministry of health. For this 
reason, this study is conducted in public hospitals under the 
Ministry of health. The remainder of this paper is organized as 
follows. The next section described the methodology for study 
settings and participants, the questionnaire development, data 
analysis and the sample size. The third section provided the 
results and steps for the model assessment and validation. 
The fourth section discussed the obtained results. The fifth 
section concluded the article and gave insights into the 
finding's practical applications.  

 
2  METHODS  
 
2.1 Study Settings and Participants  
This study was carried out in three public hospitals in Fez city- 
Morocco. The first is a prefectural hospital which has a 
functional bedding capacity (FBC) of 282 beds and serves a 
population of 1.5 million inhabitants. The second is a regional 
hospital with a 250 FBC and a served population of 4.5 million 
inhabitants. The third is a university hospital of a 950 FBC and 
an estimated served population of 6 million inhabitants.  
Patients included in this survey were hospitalized for at least 
48 hours in one of the three hospitals. The 48-hours criterion is 
set in order to include only patients with significant experience. 
On the other hand, patients under 18 years of age, ambulatory 
care patients, and patients with critical health statutes or 
refused to participate were excluded. The survey was 
conducted during the period from November 2019 to January 
2020. 
 
2.2 Questionnaire Design   
A questionnaire was developed based on the literature and the 
results from an exploratory qualitative study [11]. Content 
validity, which examines the degree to which the generated 
items capture the research constructs and are suitable for use 

in a survey, was assessed in two focus groups conducted in 
the prefectural and regional hospitals. Thus, some items were 
removed because they were inadequate, while other items 
were added by the participants. 42 items were included in the 
questionnaire (Appendix). A 7-point Likert scale was adopted 
in this study.  
 
2.3 Data Analysis and Sample Size  
The proposed theoretical model in Fig 1 is assessed and 
validated using structural equation modeling (SEM). This 
choice is justified in particular by the objective of this article, 
which aims to prove the correlation between hospital logistics 
and patient satisfaction. SEM is suitable and effective for 
modeling relationships between constructs [23]. Moreover, the 
SEM has known a wide application in the health and logistics 
sectors [24]. There are two SEM techniques for model 
parameter estimation, namely: PLS-SEM and CB-SEM. In this 
study, we used the PLS-SEM technique given its numerous 
advantages. It doesn't require data normal distribution and can 
be used for a reduced sample size [25]. Data from the survey 
were analyzed using SPSS version 23 and SmartPLS 3 
software. The sample size was calculated based on the rule of 
thumb for PLS-SEM model estimation, proposed by Barclay et 
al. [26]. The rule of thumb specifies that the minimum sample 
size is 10 times the maximum number of paths aiming at any 
latent variable (LV) in the measurement model. In our model, 
the LV with the largest number of manifest variables (MV) is 
physical accessibility, which has 15 MV. According to the rule 
of thumb, a minimum of 150 participants is needed. 

 
3 RESULTS 
 
3.1 Participant Characteristics   
A total of 216 patients were included in this study, of which 134 
(62%) were female and 82 (38%) men. 40.74% of the participants 
were hospitalized in the university hospital, 29.16% in the regional 
hospital and 30% in the prefectural hospital. The majority of 
participants (43.51%) were between 25 and 34 years old, and 
46.3% earned less than 260 USD per month. Care departments 
where surveyed patients were hospitalized included: Maternity 
(22%), Traumatology-Neurology (18%), Visceral Surgery (16%), 
Endocrinology (15%), Urology (5%), Dermatology (3%), and other 
departments (21%). 
 
3.1 Measurement Model   
The assessment of the SEM model should begin with the 
assessment of the measurement model [27]. The assessment of 
the measurement model with reflective indicators includes 
checking the reliability of each indicator, construct reliability, 
convergent validity, and discriminant validity [29].  

 
Indicator reliability  
The first step in evaluating the measurement model is to check 
the reliability of each item by examining its factor loading on the 
latent variable (LV). It is recommended to keep only items with 
factor loadings greater than 0.708 since they indicate that the 
construct explains more than 50% of the indicator variance [30]. 
Consequently, 9 items of the LV physical accessibility, 1 item of 
the LV waiting time and 5 items of the LV hospital hotel services 
were eliminated as their factor loadings were less than 0.708. 
Also, these items did not show significant factor loadings with any 
of the other LV in the model. Furthermore, it was observed that 
the elimination of these items increased the validity of their latent 
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variables (AVE values). All the other items were kept (Table 1). 
 
Internal consistency  
Two indices were used in order to examine internal consistency: 
Cronbach's Alpha and the Dillon-Goldstein coefficient also known 
as CR (Composite Reliability). The values of these indices must 
be greater than 0.7 or 0.8 [22]. The results of Cronbach Alpha and 
CR are satisfactory (Table 1). 
 
Validity  
Convergent validity is the extent to which a measure correlates 
positively with alternative measures of the same construct. It was 
examined by considering the average variance extracted (AVE), 
which has to be greater than 0.5 (Table 2). Discriminant validity 
indicates the extent to which a construct is different from all other 
constructs in the model. Indicators' cross-loadings are the first 
criterion to be examined for discriminant validity. In fact, an 
indicator's outer loading on the associated construct should be 
greater than all of its loadings on other constructs of the model 
[22]. Cross-loadings results are given in Table 2. 
 

TABLE 1  
ITEMS RELIABILITY, INTERNAL CONSISTENCY, AND CONVERGENT 

VALIDITY 

 
 

TABLE 2 
ITEMS CROSS-LOADINGS 

 
 
In addition to the cross-loadings criterion, discriminant validity is 
also examined by Fornell-Larcker criterion [31]. It compares the 
square root of the AVE values with the LV correlations. The 
objective is to ensure that a construct shares more variance with 
its associated indicators than with any other construct. Thus, the 
square root of each construct's AVE should be greater than its 
highest correlation with any other construct. The results of this 
test are given in Table 3. 

 
TABLE 3  

DISCRIMINANT VALIDITY 

 
 
3.2 Hierarchical HL Model    
HL was modeled as a second-order hierarchical reflective 
construct, composed of four first-order reflective constructs (PA, 
WT, HHS, and AP), representing 27 items. The hierarchical 
structure of HL explains the variance of its components: PA 
(88.1%), WT (77.3%), HHS (71.9%) and AP (75.0%). All the path 
coefficients from HL to its components were significant at p-value 
< 0.01 (Table 4).  
 
3.3 Structural Model     
After assessing and validating the reliability and validity of the 
measurement model, the next step is to assess the structural 
model. The assessment of the structural model includes the 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 04, APRIL 2020     ISSN 2277-8616 

213 
IJSTR©2020 
www.ijstr.org 

significance of path coefficients, coefficient of determination R2, 
and the predictive relevance Q² [30]. Figure 2 provides a 
graphical representation of the structural model. 
 

TABLE 4  
THE HIERARCHICAL MODEL OF HOSPITAL LOGISTICS 

 

Path coefficient estimation  
The execution of the PLS-SEM algorithm allows the estimation 
of the structural model coefficients (path coefficients) linking 
latent variables, and thus to test the research hypotheses. 
However, the significance of a path coefficient ultimately 
depends on its standard deviation obtained by bootstrapping. For 
this purpose, we performed a Bootstrap of 5000 subsamples as 
recommended by Hair et al. [22]. Table 5 shows that the path 
coefficient linking HL to PS is significant at p-value<0.01. 
 

 
 

Fig. 2. Final SEM-PLS model 

 
TABLE 5  

PATH COEFFICIENT AND HYPOTHESIS TESTING 

 
 
Coefficient of determination R

2
 

The coefficient of determination R² is a commonly used indicator 
for evaluating the structural model. It represents the exogenous 
latent variables' effect on the endogenous latent variable. It is a 
measure of the model's predictive accuracy [30]. R

2
 values of 

0.75, 0.50 or 0.25 for the endogenous latent variable are 
respectively described as substantial, moderate, or weak. From 
the analysis, the R

2
 value of the endogenous latent variable PS is 

0.602. It can be concluded that 60.2% of the variance of the 
endogenous latent variable PS is explained by the exogenous 
latent variable HL.  
 
 

Predictive relevance Q² 
The assessment of the model predictive relevance Q² is based on 
the blindfolding procedure. This procedure consists of removing 
individual points in the data matrix of endogenous variables and 
estimating the model parameters using the remaining data. Using 
these estimates as inputs, the blindfolding procedure predicts 
data points that have been removed. The differences between the 
predicted values and the original values are used to calculate the 
value of Q². As a rule, Q

2
 values greater than 0, 0.25 and 0.50 

illustrate small, medium and large predictive relevance [30]. The 
Q

2
 value of the endogenous variable PS is 0.469, which clearly  

support the predictive relevance of the model. 

 
4 DISCUSSION  
The main objective of this paper was to assess the influence of 
hospital logistics on patient satisfaction. With this in mind, a 
survey was conducted among hospitalized patients in three 
public hospitals in Fez-Morocco. Several patient satisfaction 
studies in Morocco have included certain logistics factors [32], 
[33], [34]. However, this study is the first to examine the effect 
of logistics factors in an integrated way within a model to 
generate a comprehensive evidence base, upon which 
decisions could be made. In this study, hospital logistics (HL) 
was modeled as a hierarchical latent variable composed of 
four first-order latent variables, namely: physical accessibility, 
waiting time, hospital hotel services, and administrative 
procedures. Empirical findings showed that the entire four first-
order variables were significantly associated with HL and PS. 
Thus confirmed the existence of a strong relationship between 
HL components and PS. In fact, 60.2% of the variance in 
satisfaction is explained by the HL components used in this 
study. Consequently, any improvement in the effectiveness of 
HL activities would have a positive impact on PS. In particular, 
the model showed that the physical accessibility component 
presents a much larger positive impact on satisfaction than 
any of the other logistics components. It has the highest path 
coefficient with HL, which proves its critical aspect. This is not 
a surprising result because the health system in Morocco, is 
recognized to be suffering from accessibility issues: distance, 
availability of caregivers, drug availability, etc. [35], [36], [37], 
[38]. In this study, items that have shown the highest factor 
loadings with the physical accessibility component, after the 
overall judgment on accessibility, are related to medical 
transportation. This can be explained by the poor organization 
of the medical transportation system. In fact, it suffers from 
several issues, namely the lack of coordination between 
stakeholders and the inadequacy of the ambulance fleet [39]. 
It is considered one of the weakest links in the healthcare 
supply chain. In order to overcome transportation issues, 
some researchers have suggested exploring collaboration 
among healthcare supply chain stakeholders [39]. Besides 
medical transportation, the availability and accessibility of 
technical equipment and facilities have shown also a high 
factor loading with the physical accessibility component. One 
reason to explain this finding, in addition to being insufficient in 
number, medical equipment often breaks down due to a lack of 
follow-up and preventive maintenance. The second hospital 
logistics factor that has a high impact on patient satisfaction is 
the waiting time component. This is similar to other national 
and international studies [9], [40], [8], [10].  Long waiting times 
are the consequence of the mismatch between healthcare 
needs and the available resources [16]. Haghighinejad et al. 
[41] have studied the effects of increasing the number of beds, 
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physicians, nurses and equipment in an emergency 
department. Their simulated results showed a significant 
improvement in reducing the waiting time. Other researchers 
have proposed to apply industrial engineering and operation 
research tools to reduce waiting time [42], and developing 
forecasting models to predict the number of patients in order to 
adapt hospital resources  [43]. 

 
5 CONCLUSION  
The main aim of this research was to highlight the importance 
of hospital logistics in patient satisfaction. Data analysis and 
results from the survey showed a strong relationship between 
the hospital logistics components and patient satisfaction. That 
proves that logistics activities within hospitals are critical and 
of crucial importance. Hence, efficient actions and the 
coordination of all hospital logistics activities contribute to 
patient satisfaction. However, in the Moroccan context, these 
activities are often fragmented between care units, hospital 
pharmacy, medical transportation services, subcontractors (for 
laundry, cleanliness and catering activities), etc. Consequently, 
hospital logistics is under the auspices of no department, 
which leads to poor organization and performance of logistics 
activities. Healthcare decision-makers should pay more 
attention to these issues in order to improve patient 
satisfaction and quality of care. Further researches are 
required for the integration of logistics activities.  

 
APPENDIX 

QUESTIONNAIRE ITEMS 
Variables Items 

Physical 
accessibility 

(PA)  

PA1 The time required to reach this hospital 

PA2 Hospital geographic location  

PA3 Access to ambulances 

PA4 Adequate number of ambulances 

PA5 Availability of adequate parking 

PA6 The emergency department is easily accessible 

PA7 Availability of support and guidance staff 

PA8 Patient lanes and passageways are illuminated 

PA9 Signs and orientation panels exist and are clear 

PA10 Hospital accessibility to people with disabilities 

PA11 
Availability of qualified and specialized 
physicians and nurses  

PA12 
Availability and accessibility of technical 
equipment and facilities 

PA13 Drug availability 

PA14 Blood availability 

PA15 Overall judgment on the accessibility of care 

Waiting time 
(WT)  

WT1 Waiting time in the emergency department 

WT2 
Waiting time for medical tests and radiological 
examinations 

WT3 
Waiting time for discharge decision and actual 
exit 

WT4 Information on waiting times 

WT5 Overall assessment of waiting times 

Hospital hotel 
services 
(HHS) 

HHS1 
Cleanliness of waiting rooms and examination 
rooms 

HHS2 The comfort of waiting and examination rooms 

HHS3 In-patient rooms and beds are available 

HHS4 Cleanliness of patient rooms 

HHS5 The in-patient rooms are well equipped 

HHS6 The comfort of the patients' rooms 

HHS7 
Toilets are sufficient in number and easily 
accessible 

HHS8 
Toilets are connected to water, are clean and 
have toilet paper, disinfectants, etc. 

HHS9 The smell in the hospital is pleasant 

HHS10 Meals are of good quality 

HHS11 Meals are in sufficient quantities 

HHS12 Meals are fresh 

HHS13 Meals are served on time, without delays 

Administrativ
e procedures 

(AP) 

AP1 
Clarity and ease of the administrative admission 
process 

AP2 Clarity and ease of payment procedure 

AP3 
Clarity and organization of the discharge 
process 

AP4 
Overall assessment of the administrative 
organization 

Patient 
satisfaction  

(PS) 

PS1 Care meets patients' needs and expectations 

PS2 
Likelihood of recommending the hospital to 
friends and family if needed 

PS3 Likelihood of returning to this hospital if needed 

PS4 The proximity of this hospital to an ideal hospital 

PS5 Overall Satisfaction 
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