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Abstract

The main objective of this paper is to highlight the potential of hospital logistics for improving the
quality of care. In this perspective, we have apprehended the quality of care in three main dimensions:
patient satisfaction, care providers’ satisfaction and the compliance with care standards established by
the WHO. The literature relating to these dimensions shows that the areas of hospital logistics
interferes with the determinants of satisfaction as well as the care quality standards. This led us to
conclude that improving the quality of care depends on the efficiency of the logistics activities within
hospitals. The methodology adopted was based on the synthesis of articles and scientific reports
dealing with the following topics: quality of care, patients’ satisfaction, satisfaction of caregivers,
hospital logistics.

1. Introduction

Healthcare institutions are subject to changes in their social, economic and regulatory environments, which force
them to improve the quality of care. In this context, they need to meet a set of requirements including those
relating to satisfaction (patient satisfaction and care provider’s satisfaction) and to comply with international
standards of quality of care. Understanding of the concept of quality of care, the variables influencing patient
satisfaction and variables affecting healthcare professionals’ satisfaction and also standards of quality of care, is
needed to improve the quality of care.

Although many factors may contribute to the satisfaction of patients and providers, it is important to identify
those factors that have the potential to be systematically improved within healthcare facilities and could have
tremendous implications for quality of care. The same for quality care standards that constitute references to
ensure good quality.

In order to provide high quality, Healthcare institutions may adopt a variety of approaches including the
optimization of their logistics, that has been considered, by several authors, as one of the efficient ways to
improve the quality of care (Bourgeon et al., 2001; Kriegel et al., 2013; Costin, 2010). This article establishes
the link between hospital logistics and quality of care, and examines how strong is the impact of an effective
logistics on the delivery of a high quality. It is beyond the scope of this paper to cover all aspects of quality of
care. Instead, interest will be given to the field of hospital logistics as a tool of quality improvement.

The remainder of the paper is organized as follows. The next section present the research methodology followed
to treat the subject, section 3 tends to address the issue of quality from three dimensions: patient satisfaction,
healthcare providers’ satisfaction and compliance with relevant WHO standards. It provides a brief review of the
literature and a synthesis of patient and providers’ satisfaction factors, and a list of standards of quality of care
relating to logistics areas. Section 4 is devoted to understanding the role of hospital logistics in improving the
quality of care.

2. Methods
The approach adopted to deal with quality of care was based on the exploration of three dimensions: patient

satisfaction, healthcare providers’ satisfaction and standards of quality of care. The two first dimensions were
studied to identify factors that are important for patient and care providers and influencing their satisfaction. This
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was based on a synthesis of studies and surveys conducted in various countries and care departments on different
categories of patients and healthcare providers. The third dimension was focused on WHO standards of quality
of care; however the research was limited with standards relating to the logistics. In the second part of this paper
the focus was on hospital logistics and its impact on the quality of care.

The followed methodology is based on a concise analysis of articles dealing with the following topics: patient
satisfaction, healthcare providers’ satisfaction, quality of care, hospital logistics available on ScienceDirect,
Springer, Scopus, Cairn, PubMed, Google Scholar, also the WHO website has been of an ultimate use in the
research of standards. Inclusion criteria were as follow: (i) diversity: articles from different countries and
reporting various health care services, (ii) recency: the most recent articles were favored, generally published
between 2000 and 2017, (iii) relevance: articles directly related to the purpose of our research. In total more than
seventy articles and reports were selected for this paper.

3. Quality of care
3.1. Definition

The concept of quality of care has been the subject of specific definitions in the literature, however there is no
consensus on a standardized definition. The WHO" definition of quality is, the extent to which health care
services provided to individuals and patient populations improve desired health outcomes. In order to achieve
this, health care must be safe, effective, timely, efficient, equitable and people-centred (WHO, 2017). The IOM?
study committee has defined the quality of care as the degree to which health services for individuals and
populations increase the likelihood of desired health outcomes and are consistent with current professional
knowledge (Lohr and Schroeder, 1990). Quality in healthcare is a multifaceted concept, it has been described and
associated with numerous dimensions including: safety, effectiveness, patient-centeredness, timeliness, equity,
efficiency, accessibility, etc.(Institute of Medicine, 2001; OMS, 2006; Kelley and Hurst, 2006).

3.2. Evaluation of quality of care

The key tasks for quality assessment and measurement is to quantify the gap between reality and expectations in
reference to certain standards and guidelines (Akachi and Kruk, 2017), this will reveal the weak links on which
improvement efforts should be concentrated. Morel (2012) has highlighted two approaches to assessing the
quality of care: 1) Real quality, which assesses the technical aspects of care, procedures and processes of care.
This approach is based on science data, protocols, recommendations and care plans. 2) Quality perceived by the
patient and his family, it is based on the feelings of the patient, and is related to both the quality of the service
and the relational quality of the person providing the care. As a result, we distinguish quality with respect to
patient satisfaction and the quality of compliance with standards.

a) Patient satisfaction

Patient satisfaction has been defined as an evaluation that reflects the perceived differences between expectations
of the patient to what is actually received during the process of care (Mohd and Chakravarty, 2014). The
importance of patient opinion is recognized and enforced in many countries. In France and Germany measuring
patient satisfaction has been a regulatory obligation for hospitals (Perruche, Pourriat and Claessens, 2008;
Schoenfelder, Klewer and Kugler, 2011). In Algeria, user representatives are members of the boards of directors
of university hospitals (Chougrani and Ouhadji, 2014) and in Switzerland, patients form associations to defend
their rights and interests (Garnerin et al., 2001).

Patient satisfaction is an essential element in the evaluation of the quality of care (Mas et al., 2016). Therefore,
identifying key factors of patient satisfaction is crucial for health facilities in order to guide their improvement
efforts. Several studies and surveys have been conducted to identify patient satisfaction factors. Through a
literature review we synthesis these factors in the rable 1.

! World Health Organization
? Institute of Medicine
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Table 1. Factors affecting patient satisfaction

Factors References
Waiting time (Waters et al., 2016) - (Bleustein et al., 2014) - (Kasouati et al.,
2015) - (Lerebours et al., 2015)
Consulting time (Howie et al., 1991) - (Ko et al., 2009) - (Gaujal et al., 2016)
Interpersonal aspects : (Bouaiti et al., 2016) - (Waters et al., 2016) - (Kapoor, 2014) -
relationship, information, trust, (Tennakoon and de Zoysa, 2014)
confidence, privacy, etc.
Pain management (Kasouati et al., 2015) (Ko et al., 2009)
Logistics conditions : (Chougrani and Ouhadji, 2014) - (Chang and Chang, 2013) -
accommodations, catering, (Gerbaud et al., 2002)
Cleanliness, hygiene
Administrative procedures (Amazian et al., 2013) - (Canoui-poitrine et al., 2008)
Patients expectations (Waters et al., 2016)
Previous visits (Bleustein et al., 2014)
Accessibility (Delanian Halsdorfer et al., 2011) - (Mohd and Chakravarty, 2014)
Health care costs (Nguyen Thi et al., 2002) - (Moifo et al., 2014)

Patients' opinions and comments are important in identifying sources of dissatisfaction and areas for
improvement (Boyer et al., 2006). However, patient satisfaction remains subjective and do not provide an
overall assessment of all dimensions of quality of care. Patients judge only the aspects that they can perceive,
especially those relating to organization, comfort, hotel services, etc. because they do not have the required skills
to judge the technical quality. Quality of care requires, beyond patient satisfaction, the perception and
representation of professionals who are key elements (Chougrani and Ouhadji, 2014). According to Eiriz and
Anténio Figueiredo (2005), an approach based on both customers and providers offers a much more complete
picture of health care quality than simply measuring customer satisfaction.

b) Healthcare providers’ satisfaction

It is considered to be impossible to understand the problems of healthcare provision and to make significant
changes in the medical field without understanding the care providers (Qian and Lim, 2008). Providers’
satisfaction plays a great role in their performance and therefore is reflected as satisfaction and compliance
among their patients (Kumar et al., 2013). In their study Haas et al., (2000) have found that patients of a
physician with high professional satisfaction had higher satisfaction with their care than patients of physicians
with lower satisfaction. In order to have a global view of factors influencing providers’ satisfaction, we synthesis
the satisfaction factors in fable 2, through a literature review of papers dealt with the issue of providers’
satisfaction.

Table 2 : Factors affecting care providers' satisfaction

Factors References
Workload (Crilly et al., 2017) - (Cathébras et al., 2004)
Working environment (cleanliness, (Mourshed and Zhao, 2012) -
ease of maintenance,
Availability of human resources (Casellas et al., 2013) - (Islam et al., 2015)
Availability of materials (drugs, (Sawadogo et al., 2017)
equipment, supply, etc.)
Administrative burden (de Bonnieres et al., 2010) - (Cathébras et al., 2004)
Work organization and coordination (Very et al., 2016)
Relational aspects (de Bonnieres et al., 2010)
Salary (Pruthi et al., 2016) - (Qian and Lim, 2008)
Motivation (professional carrier, (Merchaoui et al., 2016) - (Qian and Lim, 2008)-
promotion, etc.) (Kumar et al., 2013)

¢) Standards of quality of care
In a WHO publication, quality was defined as the degree to which the resources for health care or the services

included in health care correspond to specified standards. Those standards, if applied, are generally expected to
lead to desired results (Roemer and Montoya-Aguilar, 1988). Therefore the assessment of quality of care should
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be based on references and standards. The WHO has established a set of standards, if fulfilled in care settings,
could ensure quality care. The establishment of these standards is carried out according to specificities relating to
the types of care (primary or hospital care), types of patients (women, newborns, mentally ill, adolescents, etc.),
and types of healthcare setting (laboratory, hospital service, outpatient department, blood transfusion service,
etc.). Standards include clinical and technical aspects as well as organizational and logistics aspects. Given the
purpose of our research, we have selected standards that concern organizational and logistics aspects of care. The
content of selected standards was summarized and divided into major health areas:

- Information system: the health facility have a mechanism for data collection, analysis and feedback as part
of its activities to support quality improvement (WHO, 2016). Health-care providers and support staff use
data on service utilization and quality of care for action planning and implementation of quality
improvement initiatives (WHO and UNAIDS, 2015).

- Material resources: the health facility has the equipment, medicines, supplies and technology needed to
ensure effective service provision. A system of procurement, stock management and maintenance is in
place to deliver the required package of services (WHO and UNAIDS, 2015; WHO, 2016). There are ample
furnishings, and they are comfortable and in good condition (WHO, 2012).

- Human resources: health care staff with sufficiently diverse skills are available around the clock (WHO,
2016; 2012)

- Sanitation: water, sanitation, hand hygiene and waste disposal facilities are functioning, reliable, safe and
sufficient for the needs of staff and patients (WHO, 2016). The bathing and toilet facilities are clean and
working properly (WHO, 2012). A reliable drinking-water point is accessible for staff and patients at all
times (WHO, 2008).

- Waste management: healthcare waste is segregated, collected, transported, treated and disposed of safely.
Waste containers with different color codes or recognizable symbols are in place and placed at sensible
locations (WHO, 2008; 2005).

- Cleanliness and hygiene: the health facility has a welcoming and clean environment (WHO and UNAIDS,
2015; WHO, 2012; 2016).

- Laundry: laundry and surfaces in the health-care environment are kept clean (WHO, 2008).

- Building design: the building is in a good state of repair and accessible for people with physical
disabilities. The building’s lighting (artificial and natural), heating and ventilation provide a comfortable
living environment. Men and women as well as children and older persons have separate sleeping quarters.
Sufficient numbers of clean blankets and bedding are available to service users (WHO, 2012; 2008).

- Food preparation and storage: food is available in sufficient quantities, is of good quality and meet with
the service user’s preferences and physical health requirements (WHO, 2012). The food is stored and
prepared in a way that minimizes the risk of disease transmission (WHO, 2008).

The figure 1 below, summarized our model of quality of care. It takes into account the three dimensions: patient
satisfaction, care providers’ satisfaction and care quality standard.
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Figure 1. Quality of care from three angles: patient satisfaction, providers’ satisfaction and standards
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4. The role of hospital logistics in improving the quality of care

Healthcare institutions may adopt a variety of approaches to improve the quality of care, such as TQM (Chow-
Chua et Goh; 2000), radical innovation through process reengineering (Bertolini et al., 2011), six sigma
(Liberatore, 2013), lean approach (Curatolo et al., 2014) and an effective hospital logistics which is one of the
relevant tools that can help hospitals to significantly improve the quality of care.

4.1. Definition of hospital logistics

Landry and Beaulieu (2002) have defined hospital logistics as a set of design, planning and execution activities
which enable the purchase, inventory management and replenishment of goods and services surrounding the
provision of medical services to patients. For Ibn El Farouk et al., (2012), it is concerned with the management of
flows, it was defined as a set of processes that exchange physical, information and financial flows in order to
ensure all the necessary conditions to offer a better quality to the patient. Hence, the main mission of hospital
logistics is to provide the different actors of the hospital with material resources to operate. Its role is essential in
the care process (Costin, 2010).

4.2. Hospital logistics activities

The basic role of hospitals is to provide healthcare to patients. This mission is assured and supported by a set of
logistics activities. Logistics in hospitals include a wide range of activities that involve various department in
their management (Jawab et al., 2018). Its scope is very broad, ranging from resource sizing, planning and
scheduling activities to hotel activities (figure 2). It is associated with purchasing, stock management,
replenishment and information system which are essential to ensure products availability. Hotel activities such as
catering, cleanliness, hygiene, laundry, etc., and transport activities, which include the transportation of materials
(mails, samples, etc.), and people (staff or patients) within health facilities or between the sites of a hospital
center (Jawab et al., 2018; Jawab, 2007). Maintenance and waste management fall also into the field of hospital
logistics. According to Kriegel et al., (2013), logistics within hospital manages a variety of flows: people flows
(patients, visitors, employees) and product flows (drugs, linen, meals, etc.).
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Figure 2 : hospital logistics activities
Source: Chow and Heaver,(1994) adapted by Beaulieu et al., (2014)

4.3. Hospital logistics as a tool of quality improvement
To improve the quality of care, healthcare facilities priorities are often focused on clinical activities, and tend to
neglect logistics activities, because they seem simple and straightforward and not considered as taking part in the

core processes of care. However, these activities impact significantly on the quality of health care provided and
on hospital costs (Bourgeon, Constantin and Karolszyk, 2001; Melo, 2012). Jawab (2007) has emphasized that
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the quality of care is one of the major issues of hospital logistics. The goal is to determine the most effective
organization of care production, in order to achieve a high quality of service for both patients and medical staff.
For patients, quality concerns the rapidity of service and respecting deadlines and personal preferences. As for
the medical staff, quality relates to the distribution of the workloads on the different members in a fair way.

Hospital logistics may address several aspects of quality of care, especially those associated with patient and
providers’ satisfaction as well as standards. A better management of hospital logistics could improve the quality
of care, in particular in terms of:

- Reducing waiting time: one of the most causes of waiting time is the not adequacy in the
synchronization between resources and needs. Waiting is the consequence of the mismatch between
resources availability (care staff, medicine, equipment, furniture, etc.) and care needs. This mismatch is
most likely attributed to the lack of logistics activities as planning, coordination, and communication in
delivering health care services (Melo, 2012). Hospitals may rely on scheduling activity to reduce
waiting times. A good appointment schedule keeps patient waiting times short. Furthermore, according
to the same author, inventory management can help mitigate the mismatch between supply and demand,
for example the two-bin concept simplifies the process of determining and replenishing supply needs in
a care unit.

- Improving human resources availability: researches have proved that clinical staff spend between 10%
and 30% of their time on logistics tasks (Landry and Philippe, 2004; Bourgeon et al., 2001). Research
in hospital logistics may suggest a number of measures to decrease the time that nurses devote to
ordering and restocking medical supplies. Some authors have suggested to have dedicated staff for the
execution of logistics activities, that would free the care providers from some administrative and
logistics tasks, and enable them to give more time to patients (Costin, 2010; Landry and Beaulieu,
2002).

- Improving material resources availability: an effective logistics system helps provide appropriate
supplies to health providers, increasing their professional satisfaction, motivation, and morale.
Motivated staff are more likely to deliver a higher quality of service (USAID, 2011). Drugs availability
is vital for hospitals to function and provide care to patient. A shortage of drugs may have bad
consequences on patients’ lives. Logistics researches concern areas such as the development of a set of
indicators on drugs availability (Ibn El Farouk et al., 2013).

- Information system: The information system is the core of logistics systems. It enable the coordination
and exchange of accurate, timely and adequate information between all stakeholders. This will reduce
the likelihood of duplicated tests because everybody can check whether a test has been conducted or not
(Meijboom et al., 2011). Administrative procedures of patient records can also be simplified by the
introduction of the electronic medical record (EMR), through the use of hospital information systems
(Zemour et al., 2016), that facilitate the management of information flows. Improved information
systems for recording and tracking patient data, their health, and the care they receive are critical to
making significant progress in improving quality (OECD, 2004). The optimization of administrative
procedures would also reduce waiting times as the time spent on organizing files, looking for
information. An effective information systems allows also to track inventory levels and consumption of
medical supplies and drugs (USAID, 2011).

- Improving physical access to healthcare: problems of access to care, whether within or outside
hospitals, have been reported as one of the main barriers to improving health status. Logistics activities
such as patient transportation, patient handling, maintenance and building design, etc. largely condition
physical access to care. For example, Beaudry et al., (2010) state that, in many hospitals, patient
transportation is poorly managed, leading to patient inconvenience, disruptions, and added costs. A late
delivery of a patient to a service unit, disrupts the initially planned schedule of the department and the
following appointments are often delayed, thus rendering waiting time inevitable. The improvement of
transportation system (extra-hospital and intra-hospital transport) can reduce waiting times and improve
health outcomes (Syed, Gerber and Sharp, 2013).

- Hotel services: as it was found previously, activities such as cleanliness, hygiene, catering, laundry, etc.
are key elements of patient and providers’ satisfaction, and emphasized by quality standards. Hospital
logistics handle these support activities, and make sure that they are appropriately planned and
coordinated. The frequency of the intervention of the cleaning teams has to be regular and to keep the
care environment clean and hygienic. The catering activity had to take into account both of the patients'
preferences and the care teams recommendations.
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While the above list of potential areas of improvement in hospital logistics is by no means exhaustive, it
illustrates the wide range of opportunities for improving the quality of care using effective logistics within the
hospital environment.

Conclusion

This study was designated to identify opportunities for care quality improvement offered by hospital logistics. If
the practice of care is by definition a clinical matter, the latter is supported by a range of logistics activities
ensuring the proper delivery of the care service. These activities include design for resource sizing, planning and
scheduling, procurement of medical and non-medical supplies, transportation of products and patients, hotel
activities, etc. All of these activities are necessary for the provision of care to patients, and for the working
conditions of healthcare providers, and are part of quality standards. The literature review of both patient and
care providers’ satisfaction revealed that most of satisfaction factors are related to hospital logistics. As a result,
improving the efficiency of hospital logistics activities can provide opportunities for health facilities to increase
the quality of care (Landry and Beaulieu, 2013). In our view, there is much room for hospital logistics to
improve resource management to meet the demand for care, and in consequence enhance the quality of care.
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