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Abstract
Healthcare facilities face major challenges as patients require for the continuous
improvement of the healthcare quality. We have used as research method the study of the
scientific literature from the medical databases, and we have identified the categories of
processes that ensure the quality in a healthcare facility. It is drawn a detailed map of the
basic medical processes which highlights the sequence and interaction of medical processes
that take place on requesting patients until they become resolved patients. The
particularization of quality improvement methods for the improvement of critical medical
processes is presented. By using the Pareto diagram it is analyzed the adverse events
associated with healthcare and by employment of Ishikawa diagram it is analyzed the causes
of associated infections highlighting the factors that contributed to the increase of confirmed
healthcare associated infections, which are assigned to the hospital information system and
the hospital monitoring system.
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may establish a common understanding of strengths
1. Introduction
and limitations for improving quality [6].
Currently, healthcare facilities face major
The use of health data is based on contextualized
challenges as patients require for the continuous
data
quality management. Henley-Smith et al [7]
improvement of the healthcare quality. There are
demonstrated
how the context is applied around data
quality improvement programs inspired by the
quality
characteristics
and how a data quality
industrial environment, such as “lean manufacturing”
framework is developed to ensure that both quality and
[1], which is an excellent tool to meet current
context are maintained and addressed throughout the
healthcare challenges [2]. The adoption of such
evaluation process of the quality of health data.
improvement programs requires a lean evaluation from
Initially developed by manufacturing, quality
a much more critical perspective [3] and quantification
improvement
methods have been slowly adopted by
of sustainability effects [4, 5]. Terms, methods and
healthcare
[8].
Critical control points have been
practices for assessing the quality of harmonized data
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identified and implemented with the support of cause
and effect diagram and Pareto diagram [9].
In this context, the use of quality analysis and
evaluation methods is becoming a necessity to ensure
patient safety [10].
The objective of this research is to identify the
categories of processes in a healthcare facility, to
highlight the basic medical processes and to present
the particularization of quality improvement methods
for the improvement of critical medical processes.

safety outcomes such as lower adverse events [16].
Managerial visits to departments have the effect of
improving staff perceptions but also the safety culture
[16]. The hospitals that have been most successful in
changing the hospital culture and reducing the
standardized risk mortality rate have presented distinct
patterns in member diversity, genuine participation,
and conflict management capacity [17].
Overall, all studies consider that there is little
evidence to support the link between organizational
culture and health performance [18], and articulating
the nature of this relationship proves difficult [14].
Current available evidence does not identify effective
and
generalizable
strategies
for
changing
organizational culture [19], although it is estimated
that investing in strategies to encourage a highperforming organizational culture can assist hospitals
in their efforts to improve clinical outcomes [20].
However, changes that improves the quality of
healthcare need to be supported. Hovlid et al [21] have
shown that organizational learning contributes to the
change of healthcare institutions. Improved
understanding of the clinical system, identification and
control of quality assurance processes, employment
of quality improvement approaches, as well as the
change in the mental patterns of employees may
influenced the healthcare facility to change its
performance.

2. Material and method
The research methodology consisted in the study of
the specialized literature, especially from the PubMed
database, in order to identify the current state of
knowledge of the researched topic regarding the
quality assurance processes in the health care field, the
effectiveness of incident reporting and promotion of
organizational culture. Results are used for process
mapping according to ISO 9001 standard.
Then based on the data collected at the County
Emergency Clinical Hospital in Targu Mures it is
conducted a case study in order to validate in the health
system practice the improvement methods Pareto and
Ishikawa diagrams that can contribute to reducing the
number of medical incidents and ensure the control of
critical medical processes in a healthcare facility.
In the scientific literature there is available research
on the effectiveness of incident reporting, which
results in: decreased mortality and improved patient
survival at 1 year, decreased rate of adverse drug
events, improved communication between healthcare
professionals about patient safety, improved
compliance with work processes and medical care to
monitor the patient's condition [11].
Studies have shown that computerized clinical
decision support systems for both commercially
developed and locally developed systems lead to
substantial increases in the identification of their
events and adverse drug rates [12]. Effective
communication and planning are the most important
factors in improving the discharge process and
reducing adverse events [13].
A limited number of studies have evaluated the
effectiveness of promoting the organizational culture
of patient safety on improving health performance.
There is some evidence to suggest that organizational
culture may be a relevant factor in healthcare
performance [14]. For example educational sessions
stimulate employee attitude and may lead to
improvements in work-related outcomes: attitude, job
satisfaction, organizational commitment, and culture.
The study by Andres et al [15] concludes that the
hospital accreditation process can contribute to
changes in staff perceptions of organizational culture,
with differentiated views of organizational culture
between professional groups.
Team training or tools that support team
communication can lead to improved staff perceptions
of safety culture, care processes, and better patient

3. Results
3.1._Quality and medical processes
Desai and Stamer [22] highlighted the commonly
used categories of medical process and outcome
measures in a hospital that support the quality
improvement initiatives. The analysis of the different
quality management systems (QMS) in medical
practice reveals significant differences between them
[23].
However, a study of the categories of processes
encountered in a hospital allows their ordering
according to the requirements of the ISO9001 standard
[24], in the following categories:
• Management processes: hospital context,
establishment of quality policy and quality objectives,
risk and opportunity management, patient orientation,
management analysis;
• Basic medical processes: development of medical
services, on-call medical services, specialized clinical
medical services, operating rooms, specialized
outpatient medical services, medical research,
establishing the identity of hospitalized patients
without identity documents, occupational medicine;
• Medical support processes: laboratory medical tests,
imaging, home care, sterilization, transfusions, nuclear
medicine, endoscopy, pharmacy, control and
prevention of nosocomial infections;
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3.2._Analysis of adverse events associated with
healthcare
The Pareto diagram allows highlighting the most
important elements of adverse events associated with
health care (AEAHC), on which action must be taken
as a matter of priority. In this case we have used the
Pareto diagram for the analysis of data collected at the
County Emergency Clinical Hospital in Targu Mures
(CECHTM) [27], when the types of events and their
causes are well known, in order to identify events to be
acted upon priority.
The types of adverse events associated with health
care were evaluated in the chosen time interval,
namely the year 2020, and these were classified
according to the causes defined by the National
Authority for Quality Management in Health.
Table 1 records on the lines the data collected about
adverse events, which are ordered according to their
frequency of occurrence. In the first line of the table it
is placed the adverse events with the highest frequency
of occurrence. Column 3 of the table contains the
cumulative number of adverse events.

Figure 1. Process map

• Non-medical support processes: control of
infrastructure and environment for medical services,
internal and external communication, competence and
awareness, administrative, procurement, public
procurement, financial - accounting, provision of food
for inpatients, cleaning, linen handling, control of
documented
information,
measurement
and
monitoring resource control, transport and storage,
infrastructure maintenance;
• Performance appraisal and improvement processes:
monitoring and measurement services, patient
satisfaction measurement, internal audit, noncompliance treatment and corrective actions, statistics
- medical informatics, improvement.
The interaction and succession of the identified
processes of the quality management system can be
represented in the process map (Fig. 1). In this context,
a map of the basic medical processes can be detailed.
It highlights the succession and interaction of the
medical processes that take place on the requesting
patients until they become solved patients (Fig. 2).

0

1
2
3
4
5
6
7

1

2

Infections associated
with confirmed
healthcare
Falling
Hospital leave
Infections associated
with denied health care
Damage to a branula
Aggressive behavior
Post-transfusion adverse
reaction
Total AEAHC

No.
Cumulated
of AEAHC

Associated Adverse
Events
Health Care (AEAHC)

No.
AEAHC

No. crt.

Table 1. Number of Adverse Events Associated with Health
Care, CECHTM, 2020

3

Specific
weight
[%]
4

368

368

90,41

20
11

388
399

95,33
98,03

5

404

99,26

1
1

405
406

99,50
99,75

1

407

100

407

In figure 3 we have represented the Pareto diagram
regarding Adverse Events Associated to Health Care
registered at the Targu Mures County Emergency

Figure 2. Map of basic medical processes

In hospitals, basic medical processes are affected
by adverse events / sentinel / “near-miss” [25]. These
events can cause harm to the patient that can lead to
increased suffering, resulting in increased hospital stay
or even death (in which case it is a sentinel event).
Adverse events are monitored and reported in order to
identify the causes of occurrence and establish
preventive measures [26].

Figure 3. Pareto Diagram on Adverse Events Associated
with Health Care at CECHTM in 2020

21

Clinical Hospital [27] in 2020. Adverse events are
represented on the diagram columns in descending
order of reported number of events.
The right corner of each column signifies the
cumulative number of events, which are joined by dots
and the sum curve of event types is obtained by
summing the frequency of all events. From the end of
the sum curve a parallel to the ordinate descends. The
endpoint represents the 100% percent of events,
according to which the scale for the cumulative
percentage is established.
After plotting the sum curve of the types of events,
all the categories of events that together give a
frequency of 70%, are considered as rank I events. The
event categories between 90-100% are considered as
rank III. The remaining types of events are classified
as belonging to category II. This classification can also
be highlighted with the support of information in
column 4 of table 1, which indicates the specific
gravity.
The analysis of the diagram shows that infections
associated with confirmed healthcare are considered
rank I events, which have a frequency of 90.41%,
requiring the factors study that contribute to their
growth.

Among the second-order causes, the elements that
require the most attention and the highest priority
approach are represented in color: awareness of the
missing information and the clinical surveillance
procedure. We also identified an issue related to
institutional culture, the lack of reporting incentives.
4. Conclusion
By using the Pareto diagram, the quantitative
analysis of adverse events associated with health care
shows that adverse events are never evenly distributed
across the quality characteristics of healthcare. The
non-uniformity of the distribution of events is such that
a small percentage, respectively a few adverse events
of vital importance, has a significant share in the total
losses related to the quality of healthcare.
Through this, the analysis provides information
about the events that need to be eliminated in order to
obtain the highest gains. Therefore, Pareto analysis is
appropriate for improving the quality of care in which
the initial condition is compared with the condition
after the application of improvement measures. In the
present case, the events associated with the confirmed
healthcare, which have a share of 90.41% and on
which action must be taken as a matter of priority,
through reduction and elimination measures, are
considered rank I events. Following the application of
these measures, a new Pareto diagram can highlight the
effect of the proposed measures and the progress made.
The Ishikawa diagram highlighted the factors that
contributed to the increase in the rate of confirmed
healthcare associated infections, which are attributed
to the hospital information system, and requires
reanalyzing the types of medical and administrative
information and supplementing the information
system with information that is not transmitted, as well
as the hospital monitoring system, requiring a review
and improvement of the clinical surveillance
procedure as soon as possible.
These findings are in line with the main studies in
the scientific literature, which highlight the importance
of communicating information, with direct effects on
creating a culture of medical quality in ensuring basic
medical processes.

3.3._Analysis of the causes of associated
infections
In the present study, we have identified the factors
that contributed to the increase in the rate of infections
associated with confirmed healthcare. We conducted
interviews and discussions with CECHTM staff, from
which we identified a wide variety of causes that were
organized in the Ishikawa diagram in Figure 4.

Figure 4. The Ishikawa diagram for the study of the
increase in the rate of infections associated with confirmed
healthcare

The first-order causes are on the one hand the
people who participate in the medical act: patients,
nurses and physicians, and on the other hand the
hospital subsystems: the information system, the
clinical system and the way in which the monitoring of
hospital processes is ensured.
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