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Abstract. The article describes a multifactorial model of adverse events related
to the provision of medical care. It is shown that their origin is caused by the
transformation of systemic causes (latent failures) acting at the level of medical
organization, external microenvironment and macro-factors. Four types of
global latent failures are described at the level of a medical organization related
to: medical technology, work of medical personnel, work environment, and pa-
tient behavior. At the external microenvironment level, major latent threats are
concentrated at the level of partners, suppliers and outsourcers. Among macro-
factors influencing medical care safety especially important are the legal factors
defining the status of medical errors and their consequences; economic model
of state health care; financial provision of state guarantees and rationing of
these volumes in regions and municipalities; availability of state medical care
safety management programs; state regulation of medical activity; system of
pre- and post-graduate medical education; system of labor regulation and re-
muneration of medical workers; society's attitude towards medical errors and
its participation in the process of medical care safety management. The authors
present an algorithm for implementation of a safety management system in a
medical organization, including the construction of a new safety culture, an ac-
counting system for recording of threats and incidents, a model for managing
medical care safety built into the operational system of the organization.

Keywords: medical care safety, adverse events, incident, medical care safety
management system.

1. Introduction

Safety, along with the effectiveness, efficacy and accessibility is an important
attribute of the medical care quality. The term safety is directly linked to the risk of
harm in medical care provision or development of an adverse event. We defined ad-
verse events as unintentional physical or psychological trauma resulting in temporary
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or permanent disability, death, extended hospital stays which is most likely related to
medical care rather than the course of the main disease or concomitant diseases [1].

2. Data and Methodology

The work presents a clinical review and its own analytical study. Information was
searched independently by three researchers over the period 1990-2019 using med-
ical databases MEDLINE, Cochrane Collaboration, EMBASE, SCOPUS, ISI Web of Sci-
ence. Prospective and retrospective observation studies of high methodological quality
were used for the analysis.

3. Literature review

In Table 1, data on incidence of adverse events in inpatient care in high-income
countries over the past 30 years is shown.

Table 1. Incidence of adverse events in inpatient care

Author, Countr Number of | Number of Incidence %
year of publication Y hospitals | observations (95%CI)
Retrospective studies
Brennan T. et al., 1991[2] |USA (Harvard) 51 30 195 3,7 (3,5-3,9)
Wilson R. et al., 1995 [3] |Australia 28 14 210|16,6 (15,9-17,2)
Thomas E. et al., 2000 [4] |USA (Utah, Colorado) 28 14 565 5,4 (5,0-5,8)
Vincent C. et al., 2001 [5] [United Kingdom 2 1014 10,8 (8,9-12,8)
Schioler T. et al., 2001 [6] |Denmark 17 1097| 10,4 (8,6-12,2)
Davis P. et al., 2002 [7] New Zealand 13 6 579|12,9 (12,1-13,7)
Baker G. et al., 2004 [8] Canada 20 3 745 6,8 (6,0-7,6)
Michel Ph., 2007 [9] France 71 8 754 6,6 (6,1-7,1)
Zegers M. et al., 2009 [1] |Netherlands 21 7 926 8,4 (7,8-9,0)

Aranaz-Andres J. et .

al.,2009 [10] Spain 24 5624 9,3(8,6-10,1)
Shoop M. et al., 2009 [11] |Sweden 28 1967| 12,3(10,8-13,8)
'['fg?”ga” C. et al, 2010|;5a (North Carolina) 10 2341|18,1 (16,5-19,6)

~ Argentina,Mexico, Co-
Aranaz-Andres J. et al., ||, nhia " pery, Costa 58 11 379| 10,5 (9,9-11,0)
2011 [13] ;
Rica
[Dlﬁanour D. et al, 2014\ .da 11 2 699|15,3 (13,9-16,7)
[Sf;]‘ae”a L.et al, 2014)5 1 1380  3,3(2,54,4)
Deilkas E. et al., 2015 [16] |Norway 20 40 581(14,6 (14,3-15,0)
Nilson L. et al., 2016 [17] |Sweden 7 3 301|15,4 (14,1-16,6)
Halfon P. et al., 2017 [18] |Switzerland 1 1 007(12,6 (10,6-14,8)
Rafter N. et al., 2017 [19] | Ireland 8 1574(12,2 (10,6-13,9)
Prospective studies

Andrews L. et al., 1997 [20] |Spain 3 1047(17,7 (15,4-20,0)
Wanzel K. et al., 2000 [21] [Canada 1 192|39,1 (32,2-46,0)
Rebasa P. et al., 2011 [22] |Spain 1 13 950(37,8 (37,0-38,7)
Forster A. et al., 2019 [23] |Canada 5 1159(22,2 (19,8-24,7)
’[*zt'jli]”s"” M. et al., 2019\ys (california) 1 1423]  4,1(3,1-5,2)
Meta-analysis - 430 177 709|12,7 (12,6-12,9)
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More than 15% of adverse events are severe or fatal (Table 2).

Table 2. Severity of harm in case of an adverse event

Number Severity of harm
Severe harm and disabil-

G of ad- it Death

verse 4 7 P T 7

events |Number (ngizné?g)e ° Number (;giznc?)ge °
Wilson R.et al., 1995 [3] 2 324 315/ 13,7 (12,3-15,1) 112 4,9 (4,0-5,8)
Thomas E. et al., 2000[4] 787 130 16,6 (13,9-19,1) 52 6,6 (4,9-8,3)
Wanzel K.et al., 2000 [21] 144 10 6,9 (2,8-11,1) 2 1,4 (0,5-3,3)
Vincent C.et al, 2001[5] 110 7 6,4 (1,8-10,9) 9| 8,2(3,1-13,3)
Davis P. et al., 2003 [7] 850 87 10,2 (8,2-12,3) 38 4,5 (3,1-5,9)
Baker G. et al., 2004 [8] 289 15 5,2 (2,9-8,4) 46(15,9 (11,7-20,1)
Andrews J. et al., 2006 [22] 655 90| 13,7 (11,1-16,4) 15 2,3(1,1-3,4)
Zegers M. et al., 2009 [1] 663 33 5,0 (3,3-6,6) 52 7,8 (5,8-9,9)
Landrigan C. et al., 2010[25] 588 67 11,4 (8,8-14,0) 14 2,4 (1,1-3,6)
Meta-analysis 6 388 754 11,8 (11,0-12,6) 340 5,3 (4,8-5,9)

The scientists at the Johns Hopkins Clinic [26] showed that adverse events re-
lated to medical care provision account for every tenth death in population, ranking
at third place for causes of mortality amongst the causes of death in the U.S. popu-
lation, after cardiovascular disease and neoplasms.

Additional direct and indirect costs associated with the diagnosis and treatment of
one patient with an adverse event are on average USD 13,019 [27,28]. Thus, adverse
events in medicine are not casuistic and represent one of the main problems in health
care systems today. When comparing the probability of death in air travel (1 death
per 5 million passengers transported) and the probability of death from medical com-
plications (1 death per 140 hospitalized), it is easy to see that civil aviation safety is
more than 30,000 times greater than that of health care. All of the above confirms
the fact that modern health care should be classified as an unsafe area of services,
and the management of health care safety should be integrated into the management
systems of the entire medical industry, as well as into the management systems of
each medical organization [29].

Understanding of the medical care safety concept and how the global causes of
adverse events develop should form the basis for building health care safety manage-
ment systems. From our point of view, most definitions of health care safety are not
specific and sometimes even based on the assumption that it is possible to completely
exclude the possibility of adverse events. In our opinion, this is wrong, because even
in the best clinics in the world, including those with sufficiently effective safety man-
agement systems, adverse events continue to occur, even in the form of the most
incredible accidents. In 2015 scientists from Mayo Clinic [30] showed that of the 1.5
million operations and interventions performed between 2009 and 2014, there were
69 incidents that were attributed to unlikely events (no events), of which 24 (34,8%)
- wrong procedure, 21 (30,4%) - wrong side/site surgery, 19 (27,5%) - forgotten
instruments and materials (foreign object post procedure), 5 (7,2%) - wrong im-
plant/prosthesis.

In addition harm may be caused not only to the patient but also to the personnel
of the medical organization itself (e.g. a biological accident), to the work environment
(e.g. chemical contamination, delocalization of medical waste), and to the environ-
ment (e.g. chemical and biological contamination) during provision medical care pro-
vision. Finally, medical care safety assessment makes sense only in terms of obtained
benefits or favourable targeted clinical outcome.

Interaction of the medical organization with the external microenvironment (sup-
pliers, partners, outsourcers) and macro-factors (political, legal, economic, social,
technological, environmental) is another important issue to ensure medical care
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safety. Political factors (volume of state guarantees), legal factors (quality of state
regulation of the industry and legal consequences of medical errors), economic factors
(economic model of health care), technological factors (system of pre- and post-grad-
uate medical education, quality of research and development, total technological in-
frastructure, including information technologies) have the greatest influence on med-
ical care safety. Based on the above, in our opinion, the most correct way to define
"medical care safety" is the ratio of benefit and harm to the patient, taking into ac-
count the risk of adverse events in the personnel and the risk of unfavourable changes
in production and environment. This balance is created by optimal interaction of the
safety management systems of the medical organization, the external microenviron-
ment and macro factors.

Construction of a safety management system in a medical organization, apart from
precise definition, requires adherence to a model that describes the mechanism of
adverse event development, which is called a safety model. The modern safety model
is based on two assumptions [31]:

existence of multiple non-linear relationships between probability of incident and
severity of harm in the organization;

high proportion of uncertainty in prediction of adverse events development and
the consequences of the interventions to prevent these events.

The basic or systematic causes (main causes) are the so-called latent (hidden)
failures or latent conditions. These failures are not directly related to an adverse
event, are characterized by relative constancy and do not carry any danger if they are
dormant [31,32,33]. Under certain conditions, latent failures become an vulnerabil-
ity. As an example, let's consider such latent failure as coincidence of two patients
with the same personal data (first and last names). It will only become a vulnerability
if these patients are hospitalized in the same ward, or if they are together in front of
the same outpatient doctor's office. Vulnerability further develops into active threat
(by interacting with medical personnel, patients, and defense systems): personnel
errors and violation (e.g. choice of the wrong patient for intervention), unsafe patient
behaviour (e.g. tripping and slipping) or unsafe processes in the environment where
medical care is provided (e.g. non-sealed container with aggressive acids). The out-
come of the active threat is a dangerous event or incident (e.g. a medical intervention
performed on the wrong patient; crash, fall). The incident that does not end with harm
is called an incident without sequelae - near miss (e.g. a fall without injury). The
incident that caused harm is referred to as an accident or an adverse event (e.g. a
threatening rhythm disturbance following amiodarone injection to the wrong patient).
The incident that ended in death is called a critical incident. The multiple non-linear
safety model assumes that the vast majority of the incidents are the result of a trans-
formation of many latent failures, among which two groups should be distinguished:
root and contextual. Root latent failures transformation ends in an incident, and con-
text latent failures transformation removes barriers to root failures transformation.
The model's non-linearity also implies that the magnitude (strength) of the active
threats not proportional to the severity of the resulting incident (e.g. a high degree
of patient's walking impairment at risk of falling may be accompanied by minor injury,
and vice versa) [34,35,36].

All latent failures are divided into two large groups: global (that are present re-
gardless of the site of medical care provision and its profile) and specific (caused by
the specific site of medical care provision and its profile). There are four levels of
latent failures within each of these groups; each of them could be a source of an
incident: level of medical technology, level of personnel, level of environment in which
medical care is provided and the level of the patient. [33,36, 38,39,40,41,42].

The safety medical care management system in a medical organization should
include a new safety culture, an accounting system for recording failures, threats and
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incidents, a model of medical care safety management embedded in the main opera-
tional function and a mandatory part of the technological process.

A new safety culture, as part of the corporate culture, implies a change in the key
paradigm and is based on the main assumption that harm caused in the process of
medical care provision is not related to the final care providers, but to a multitude of
systematic threats, without management of which it is impossible to significantly in-
fluence the frequency and severity of adverse events [31,35,36,37,38]. Several ques-
tionnaires with certain limitations and disadvantages have been proposed to assess
the safety culture in a medical organization [43,44].

The accounting system of recording failures, threats and incidents includes 5
directions: continuous data and information collection; processing and verification of
failures, threats and incidents (based on a higher probability of connection with med-
ical care processes); registration of failures, threats and incidents (on a material car-
rier); measurement of failures, threats and incidents (analysis of frequency and se-
verity of 100% of incidents during a certain period) monitoring of failures, threats and
incidents (repeated measurements at specified intervals). In the process of health
care system registration in many countries the letter coding of threats and incidents
is used, as proposed by the U.S. National Coordinating Council for Registration and
Prevention of Medical Errors - NCC MERP, 1998-2001 [34,36,45,46]. Qualitative and
objective reporting and accounting of failures, vulnerabilities, threats and incidents is
one of the main elements of the health care safety management system, without
which all follow-up activities are meaningless. The most frequent problems in failures,
threats and incidents report and account are reception of poor-quality data and the
information, masking of incidents (ignoring their connection with process of rendering
of medical care provision), concealment of incidents (absence of registration of veri-
fied incidents), false optimization of measurement (analysis and estimation with ex-
ception of critical and severe incidents). We want to underline that in countries with
practice of prosecution for medical errors, and also in the organizations where there
is no transparent climate in relation to incidents originator, overcoming the described
problems is impossible; therefore, construction of a control system of safety will have
exclusively declarative character. Reliable sources should be used to obtain quality
data and information in other cases. From this point of view, we would like to distin-
guish two groups of sources: with high and low dependence on care provider (Table
3).

It is quite obvious that at the first stage the main role in obtaining reliable data
and reliable information will belong to sources with low dependence on the performer.
When a high level of safety culture is achieved, sources with high dependency on the
performer begin to prevail. Rather important direction to improve quality of received
information is the use of encouragement procedure of personnel for verification and
registration of threats and incidents at first stages [33,34,36,38,41].

Table 3. Sources of Data and Information

With high dependency on care pro-

vider With low dependency on care providers

Source Meth_od & o_btalnlng 2B Source Method of obtaining data and information
and information
Voluntary communication . Direct control of staff actions and medical records
Personnel ) Auditor ) s : -
Voluntary reporting Analysis of ratio incidents of various severity
Medical records Retrospgctlve anaIYS|s patient InterV|e'w with famlIY ' 3
Prospective analysis Complaints from patients and their families
Automated . )
Automation of error accounting
Colleague Cross-Control control sys- ; - .
tems Automation of complaint recording
Official Analysis of integral indica-|Official Cross-analvsis of integral indicators dynamics
(mandatory) tors (lethality, complica-|(mandatory) naly 'teg! ; y
. ) . (mortality and complications dynamics)
reporting tions, etc.) reporting
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Atypical event analysis

Global Trigger|Atypical death analysis

Tool Atypical complications analysis
Atypical patient behavior analysis

In recent years, an increasing number of medical organizations have begun using
the methodology for evaluating Global Trigger Tool include atypical treatment abnor-
malities, atypical deaths, atypical complications given the nature of the disease and
used medical technology, and atypical behaviors. For example, unplanned return of a
patient to the operating room within 30 days of surgery is usually associated with
development of a postoperative complication; prolonged antibiotic treatment after a
planned abdominal surgery is usually associated with medication-associated infec-
tions; neurological deficits in a patient after a planned cholecystectomy followed by
transportation home in a wheelchair are usually associated with medication-associ-
ated complications [1,47,48,49].

The health care safety management model provides for management of latent fail-
ures transformation in order to reduce the probability of an incident and severity of
harm. The tool of this model is risk management in medicine. By risk we will mean
multiplying the probability of an incident by the severity of its consequences
[50,51,52]. Risk management includes incident analysis; incident risk assessment;
developing a risk response plan; plan execution, performance and efficiency assess-
ment; standardization of plan's activities; monitoring residual and emerging risks.

Incident analysis involves identifying latent failures and constructing a root latent
failures transformation route. For this purpose, it is most convenient to use the Ishi-
kawa chart at all levels (technology, personnel, environment, and patient) described
above, which easily identifies root and contextual latent threats.

Confidence that the final failure latent rather than active threat is usually given by
the 5-6 level of fork (Figure 1).

Root Cause Analysis

Fig. 1. Incidence analysis (World Health Organization (WHO) patient safety curriculum guide:
WHO multi-professional edition. 2011)

In order to assess magnitude of incident risk, we need to bring the severity and
likelihood of the incident to the expert grade scale. For this purpose, scales proposed
by experts from the UK National Health System (NHS Commissioning Board Authority)
are usually used. To estimate severity and probability, 5-point scales are used [50].
It should be noted that all incidents listed on the NQF list (No events) should be
classified as large incidents, regardless of the severity of caused harm [53]. Thermal
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risk scale is used to assess the amount of risk. Risks entering the red zone are clas-
sified as extremely dangerous (Score 15-25), those entering the orange zone as dan-
gerous (Score 8-12), those entering the yellow zone as moderately dangerous (Score
4-6) and those entering the green zone as non-dangerous (Score 1-3). The risk re-
sponse plan includes 5 key sections (Table 4).

Table 4. Risk response plan (based on [50])

I:r:\:;::é:a;: Response Risk management Resources for risk Residual
N method area management risk level
the riskowner
-risk accepted |-risk owner -people Risk value determined by
-continues -risk minimized |-other departments -finance the risk management
-ends -risk eliminated |-medical organization [-material -inventories |committee in a medical
-risk is avoided |-health care authority [-info organization

Features of response plan depending on the risk value are given in Table 5.

Table 5. Risk Response Plan for different sizes (based on [50])

Risk value | Medical care Risk management area Monitoring SLEL:
response
Low continues Risk owner every six months accepted
Moderate continues Risk owner quarterly m'lnl.mlze,
eliminated
risk owner e )7
Significant |continues other departments (I.f (e} SRl Y CIF eIk m.ml.mIZEd’
organisation management 2 el alllmineizzel
(if they score below 10)
-risk owner
; -other departments avoided,
continues o monthly A
-organizational management minimized
-health care authority

Risk minimization or elimination is determined by the possibility to influence the
root latent failures. If the root latent failures are completely eliminated, the residual
risk value is 0. The majority of latent failures cannot be completely eliminated, there-
fore, in this case, it is possible to speak only about minimization of risk influence by
formation of procedural and physical barriers to transformation of root and all con-
textual latent failures. The Risk Management Committee of a medical organization
determines a target indicator - an acceptable residual risk level that in most cases
corresponds to green or yellow risk level areas [54,55,56]. Residual risk will never be
acceptable in the case of a law violation, or if there is a probability of death or disability
more than 80%, in case of damages resulting in a critical decrease of the medical
organization assets.

Implementation of the plan envisages practical application of influence methods
on transformation of latent failures. The sequence of actions used in the plan is stand-
ardized and becomes the procedural norm for the risk owner and other units after
efficiency and effectiveness evaluation.

Reaching the residual risk level takes risk management to the next stage -
monitoring residual and new risks. New risks always appear when new medical tech-
nologies are introduced, new medical devices (including equipment) and new phar-
maceuticals appear, new employees are hired, large changes in the work environment
where medical care is provided (repair, reconstruction, redevelopment), changes in
legislation, organizational changes are made.
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4. Results

The changes described above can be considered organizational changes that
involve a deep transformation of strategy, corporate culture, and operating model. It
is a movement to safety from the inside. Unfortunately, outside movement is also
needed, transformation of the microenvironment and macro factors that allow for the
successful implementation of internal changes. As for the microenvironment (suppli-
ers, partners, and outsourcers), an alliance of the right relationships can and should
be built by the medical organization itself. Above all, it is a choice of partners who
could ensure continuous quality and safe medical cycle for the patient. It is better if
these partners make a similar transformation in their organization. Secondly, they are
suppliers of equipment, consumable medical devices, pharmaceuticals, and disinfect-
ants. An uninterrupted supply chain of inventories and services should be created and
automated to ensure uninterrupted supply, as well as a system of transparent control
by the medical organization of legality, goods quality and transportation conditions.
The second group of suppliers is suppliers of network resources (water, heat, elec-
tricity, sewerage, water supply, low-power resources) with whom contractual relations
and any other interaction should have a long-term nature and provide for minimiza-
tion of risks of network failures (maximum protection, duplication of networks, etc.).
Outsourcing activities (cleaning, laundry washing, catering, waste disposal, security,
etc.) should be built into the operating system of the medical organization, comply
with established safety requirements. Outsourcing process itself, its intermediate and
final results should be controlled by responsible persons from the medical organiza-
tion.

It is much more complicated in terms of macro factors. The main condition for
success is state and society obsession with quality and safe health care
[57,58,59,61,62]. Relationship between patient, his or her family members and
health care workers must be transformed from antagonism into a cooperative rela-
tionship at the society level. Society must be aware of high risk of complications as-
sociated with medical care, understand the root cause and negative consequences of
sanctions by the patient's relatives against medical professionals. By gaining access
to their medical history, the patient and their family members should become partners
in medical care safety management system, taking part in the control of processes
involving the patient, in discussions on the development of effective solutions con-
cerning the identification of errors, incidents, and management of latent failures, es-
pecially in terms of failures related to patient behavior [63,64,65,66].

5. Conclusion

The concept of medical care safety is much broader than the absence or minimization
of unintentional harm to the patient. Medical care safety should be considered as a
dynamic property of a medical organization in the process of interaction of its internal
environment with external microenvironment and macro-factors. One the one hand,
a medical organization can be a source of adverse events for both patient and staff,
as well as for the environment. On the other hand, safety within a medical organiza-
tion is affected to an equal extent by the state and changes of external environment.
This explains the fact that medical care safety management solely at the hospital level
(even an expert hospital - a referral center) often fails to deliver the expected success
that would have seemed to be guaranteed by a new culture, new solutions and prac-
tices, impeccable infrastructure and state-of-the-art technological approaches. Unfor-
tunately, the organic dependence such of a complex system as a medical organization
on external and internal disturbances necessitates a vertically integrated approach to
managing the risks of adverse events at the level of the state, society and entire
health care system.

©ICS. Journal of Digital Science, ISSN 2686-8296, Vol.2, Iss. 1, May 2020
36



References

1. Zegers M., Bruijne M.C., Wagner C. et al. Adverse events and potentially preventable deaths
in Dutch hospitals: results of a retrospective patient record review study. Qual. Saf. Health Care.
2009;18:297-302.

2. Brennan T.A., Leap L.L., Larid N.M. et al. Incidence of adverse events and negligence in
hospitalized patients: results of the Harvard Medical Practice Study I. N. Engl. J. Med.
1991;324:370-376.

3. Wilson R.M., Runciman W.B., Gibberd R.W. et al. The quality in Australian health care study.
Med. J. Aust. 1995; 163: 458-471.

4. Thomas E.J., Studdert D.M., Burstin H.R. et al. Incidence and types of adverse events and
negligent care in Utah and Colorado. Med Care. 2000 March; 38 (3): 261-271.

5. Vincent C., Neale G., Woloshynowych M. Adverse events in British hospitals: preliminary
retrospective record review. BMJ. 2001 Mar 3; 322(7285): 517-519.

6. Schigler T., Lipczak H., Pedersen B.L., et al. Incidence of adverse events in hospitals. A
retrospective study of medical records. Ugeskr. Laeger. 2001 Sep 24;163(39):5370-5378.

7. Davis P, Lay-Yee R., Briant R. et al. Adverse events in New Zealand public hospitals I: oc-
currence and impact. NZMJ. 2002 December 13; 115 (1167): U271.

8. Baker G.R., Norton P.G., Flintoft V. et al. The Canadian Adverse Events Study: the incidence
of adverse events among hospital patients in Canada. CMAJ. 2004 May 25; 170(11): 1678-
1686.

9. Michel Ph., Quenon J.L., Djihoud A., Tricaud-Vialle S., de Sarasqueta A.M. French national
survey of inpatient adverse events prospectively assessed with ward staff. BMJ Quality & Safety
2007; 16: 322-322.

10. Aranaz-Andres JM, Aibar-Remon C, Vitaller-Burillo J, Requena-Puche J, Terol- Garcia E, Kel-
ley E. Gea-Velazquez de Castro MT, group Ew: impact and preventability of adverse events in
Spanish public hospitals: results of the Spanish National Study of adverse events (ENEAS). Int
J Qual Health Care. 2009;21(6):408-14.

11.Soop M, Fryksmark U, Koster M, Haglund B. The incidence of adverse events in Swedish
hospitals: a retrospective medical record review study. Int J Qual Health Care. 2009;21(4):285-
91.

12.Landrigan C.P., Parry, G.]., Bones C.P. et al Temporal Trends in Rates of Patient Harm Re-
sulting from Medical Care. N. Engl. J. Med. 2010; 363:2124-2134.

13. Aranaz-Andrés J.M:, Aibar-Remoén C., Limén-Ramirez R., Amarilla A., Restrepo F.R., Urroz
0., Sarabia 0., Garcia-Corcuera L.V., Terol-Garcia E., Agra-Varela Y., Gonseth-Garcia J., Bates
D.W., Larizgoitia I. Prevalence of adverse events in the hospitals of five Latin American countries:
results of the 'Iberoamerican Study of Adverse Events' (IBEAS). BMJ Qual Saf. 2011
Dec;20(12):1043-51

14.D'Amour D, Dubois CA, Tchouaket E, Clarke S, Blais R. The occurrence of adverse events
potentially attributable to nursing care in medical units: cross sectional record review. Int J Nurs
Stud. 2014;51(6):882-91.

15.Sommella L, de Waure C, Ferriero AM, Biasco A, Mainelli MT, Pinnarelli L, Ricciardi W, Damiani
G. The incidence of adverse events in an Italian acute care hospital: findings of a two-stage
method in a retrospective cohort study. BMC Health Serv Res. 2014;14:358.

gian hospitals from 2010 to 2013. BMJ Open. 2015; 5: 1-6.

17.Nilsson L., Risberg, M. B., Montgomery A., Sjodahl R., Schildmeijer, K., Rutberg H. Prevent-
able Adverse Events in Surgical Care in Sweden. A Nationwide Review of Patient Notes. Medicine.
2016; 95 (11):e3047.

18.Halfon P, Staines A, Burnand B. Adverse events related to hospital care: a retrospective
medical records review in a Swiss hospital. Int J Qual Health Care. 2017;29(4):527-33.
19.Rafter N, et al. The Irish National Adverse Events Study (INAES): the frequency and nature
of adverse events in Irish hospitals-a retrospective record review study. BMJ Qual Saf.
2017;26(2):111-9.

20.Andrews L.B., Stocking C., Krizek T. et al. An alternative strategy for studying adverse events
in medical care. Lancet. 1997 Feb 1; 349(9048): 309-313.

21.Wanzel K.R., Jamieson C.G., Bohnen J.M.A. Complications on a general surgery service: in-
cidence and reporting. CJS. 2000 Apr; 43 (2): 113-117.

©ICS. Journal of Digital Science, ISSN 2686-8296, Vol.2, Iss. 1, May 2020
37



22.Rebasa P. Mora L., Vallverdu” H., Luna A., Montmany S., Romaguera A., Navarro S. Adverse
Events in General Surgery. A Prospective Analysis of 13 950 Consecutive Patients. Cir Esp.
2011;89(9):599-605.

23.Forster A. J., Huang A., Lee T.C., Jennings A., Choudhri O., Backman C. Study of a multisite
prospective adverse event surveillance system. BMJ Qual Saf 2019; 0:1-9.

24.Atkinson M.K., Schuster M. A., Feng Jl.Y., Akinola T., Clark K.L., Sommers B.D. Adverse
Events and Patient Outcomes Among Hospitalized Children Cared for by General Pediatricians vs
Hospitalists. JAMA Network Open. 2018;1(8):e185658.

25.Andrews J.M., Remon C.A., Burillo J.V., Lopez P.R. National Study on Hospitalisation-Related
Adverse Events ENEAS 2005. Quality Plan of National Health System. Report February 2006.
http://www.who.int/patientsafety/information_centre/reports/ENEAS-EnglishVersion-
SPAIN.pdf (aata obpawerns 07.07.2018)

26.Makary M.A. Daniel M. Medical error—the third leading cause of death in the US. BMJ. 2016
May; 353 (3): 1-5.

27.Andel C, Davidow SL, Hollander M, Moreno DA. The economics of health care quality and
medical errors. J. Health Care Finance. 2012; 39: 39-50.

28.Mello MM, Studdert DM, Thomas EJ, Yoon CS, Brennan TA. Who pays for medical errors? An
analysis of adverse event costs, the medical liability system, and incentives for patient safety
improvement. Journal of Empirical Legal Studies. 2007; 4:835-860.

29.Tokyo Declaration on Patient Safety. Tokyo. April 20, 2018. Third Global Ministerial Summit
on Patient Safety. https://ria-stk.ru/mkvm/adetail.php?ID=172471. (accessed March 12, 2019).
30.Thiels C.A., Lal T.M., Nienow J.M., Pasupathy K.S., Blocker R.C., Aho J.M., Morgenthaler T.I.,
Cima R.R., Hallbeck S., Bingener J. Surgical never events and contributing human factors. Sur-
gery. 2015; 158 (2): 515-521.

31.Macchi L., Pietikdinen E., Reiman T., Heikkila J., Ruuhilehto K. Patient safety management.
Available models and systems. Finland, 2011.

32.Leap L.L., Brennan T.A., Nan Laird M.P.H. et al. The Nature of Adverse Events in Hospitalized
Patients. Results of the Harvard Medical Practice Study II. N. Engl. J. Med. 1991; 324:377-384.
33.Beuzekom M., Boer F., Akerboom S., Hudson P. Patient safety: latent risk factors. British
Journal of Anaesthesia. 2010 July; 105 (1): 52-59.

34.Lawton R., Carruthers S., Gardner P. et al. Identifying the latent failures underpinning med-
ication administration errors: an exploratory study. Health Services Research. 2012 August; 47
(4): 1437-1459.

35.Reason J. Human error: models and management. Br. Med. J. 2000; 320: 768-770.
36.Hoffmann B., Rohe J. Patient safety and error management. Dtsch. Arztebl. Int. 2010;
107(6): 92-99.

37.Mitchell R., Williamson A., Molesworth B., Chung A. A review of the use of human factors
classification frameworks that identify causal factors for adverse events in the hospital setting.
Ergonomics. 2014; 57 (10): 1443-1472.

38.Carayon P., Schoofs Hundt A., Karsh B. et al. Work system design for patient safety: the
SEIPS model. Qual. Saf. Health Care. 2006; 15(Suppl I):150-158.

39.Clancy C., Tornberg D. TeamSTEPPS: Assuring optimal teamwork in clinical settings. Am. J.
Med. Qual. 2007 May/June; 22 (3): 214-217.

40.Edmondson A. Learning from failure in health care: frequent opportunities, pervasive barri-
ers. Qual. Saf. Health Care. 2004;13(Suppl II):113-119.

41.Lyons M. Should patients have a role in patient safety? A safety engineering view. Qual. Saf.
Health Care. 2007 April; 16 (2): 140-142.

42.Verstappen W., Gaal S., Esmail A., Wensing M. Patient safety improvement programmes for
primary care. Review of a Delphi procedure and pilot studies by the LINNEAUS collaboration on
patient safety in primary care European Journal of General Practice. 2015; 21(Suppl 1): 50-55.
43.Haugen A.S., Sgfteland E., Eide G.E., Nortvedt M.W., Karina Aase K., Harthug S. Patient
safety in surgical environments: cross-countries comparison of psychometric properties and re-
sults of the Norwegian version of the hospital survey on patient safety. BMC Health Serv. Res.
2010;10:279.

44, Profit J., Etchegaray J., Petersen L.A., Sexton J.B., Hysong S.J., Mei M. The Safety Attitudes
Questionnaire as a tool for benchmarking safety culture in the NICU. Arch Dis Child Fetal Neonat
Ed. 2012;97:127-132.

45.Pronovost P., Weast B., Holzmueller C. et al. Evaluation of the culture of safety: survey of
clinicians and managers in an academic medical center. Qual. Saf. Health Care. 2003; 12: 405-
410.

©ICS. Journal of Digital Science, ISSN 2686-8296, Vol.2, Iss. 1, May 2020
38



46. Lilford R., Mohammed M., Braunholtz D., Hofer T. The measurement of active errors: meth-
odological issues. Qual. Saf. Health Care. 2003; 12 (Suppl II):118-1112.

47.Hibbert P., Williams H. The use of a global trigger tool to inform quality and safety in Aus-
tralian general practice: a pilot study. Aust. Fam. Physician. 2014 October; 43(10):723-726.
48.Michel Ph., Quenon J., de Sarasqueta A., Scemama O. Comparison of three methods for
estimating rates of adverse events and rates of preventable adverse events in acute care hospi-
tals. BMJ. 2004 January; 328 (24): 199-202.

49. Griffin F.A., Resar R.K. IHI Global Trigger Tool for Measuring Adverse Events (Second Edi-
tion). Institute for Healthcare Improvement. Cambridge, 2009.

50.SH NCP 25 Risk Management Strategy and Policy (Version: 6). December 2018.

51.Pietra L., Calligaris L., Molendini L. et al. Medical errors and clinical risk management: state
of the art .Act. Otorhinolaryng. Ital. 2005; 25: 339-346.

52.Shaw R., Drever F., Hughes H. et al. Adverse events and nearmiss reporting in the NHS.
Qual. Saf. Health Care. 2005; 14: 279-283.

53. National Quality Forum (NQF), Serious Reportable Events In Healthcare—2011 Update: A
Consensus Report, Washington, DC: NQF; 2011.

54.Shikina I.B., Vardosanidze S.L., Voskanyan Yu.E., Sorokina N.V. Problems of patients’ safety
assurance in modern medical care. Moscow, Publishing House Glossarium LLC (2006) 336 p. [In
Russian].

55.Vardosanidze S.L., Shikina I.B. Quality management and standardization of medical care - a
basis of safety of patients in stationary treatment and prevention facilities. Standardization prob-
lems in health care. 2006;12: 3-7. [In Russian].

56.Shikina I.B. Safety of patients of advanced and senile age in the conditions of a hospital.
Problems of social hygiene, health care and history of medicine. 2007; 6: 44-45[In Russian].
57.Act on Patient Safety in the Danish Health Care System ACT No. 429 of 10/06/20037

58. Mintsberg H. The structure of organization. Prentice Hall (1st edition), 1978.
59.Zadvornaya O.L., Voskanyan Y.E., Shikina I.B., Borisov K.N. Socio-economic aspects of med-
ical errors and their consequences in medical organizations. MIR (Modernization. Innovation.
Research). 2019;10(1):99-113. [In Russian]. https://doi.org/10.18184/2079-
4665.2019.10.1.99-113.

60. Baklanova T.N., Popovic V.K., Shikina I.B. Examination of lethal outcomes as the effective
tool in quality management of delivery of health care. Quality management in health sector and
social development. 2012; 4 (14): 40-44. [In Russian].

61.Baklanova T.N., Popovic V.K., Shikina I.B. Scientific and organizational aspects of ensuring
quality of delivery of health care in versatile hospital. Social aspects of health of the popula-
tion [online scientific magazine]. 2012; 6(28) http://vestnik.mednet.ru/con-
tent/view/442/30/lang,ru/ [In Russian].

62.World Alliance for Patient Safety. Forward Programme 2008—20009.
URL:https://www.who.int/patientsafety/information_centre/reports/ Alliance_For-
ward_Progamme_2008.pdf

63.Voskanyan Y., Shikina I., Kidalov F., Davidov D. Assessment of Modern Health Care Oppor-
tunities in Management of Medical Care Safety. Acta Scientific Medical Sciences 3.11 (2019):
38-46. https://doi.org/10.31080/ASMS.2019.03.0438

64.Voskanyan Yu.E., Shikina I.B. Health Care Safety Management in Modern Health Care. Med-
ical Technologies. Assessment and Choice. 2019; 1(35): 18-31. https://doi.org/10.31556/2219-
0678.2019.35.1.018-031

65.Voskanyan Y., Shikina I., Kidalov F., Davidov D. Medical care safety - problems and perspec-
tives. Lecture Notes in Networks and Systems). 2020;78:291-304.
https://doi.org/10.1007/978-3-030-22493-6_26

66. WHO patient safety curriculum guide: multi-professional edition. World Health Organization
2011.

©ICS. Journal of Digital Science, ISSN 2686-8296, Vol.2, Iss. 1, May 2020
39



Aims and Objectives

Published online by ICS two times a year, Journal of Digital Science (JDS) is an inter-
national peer-reviewed journal which aims at the latest ideas, innovations, trends,
experiences and concerns in the field of digital science covering all areas of the schol-
arly literature of the sciences, social sciences. The main topics currently covered in-
clude: Digital Communications and Network; Digital Economics, Education, Engineer-
ing, Finance, Health Care.

The main goal of the journal is the effective dissemination of original incites/results
generated by the human brain and presented/reflected in articles using modern in-
formation/digital technology.

Editorial Board

Editor-in-Chief Tatiana Antipova, ICS,
https://orcid.org/0000-0002-0872-4965

Associate Editor Julia Belyasova, Catholic University of Louvain, Louvain-la-Neuve,
Belgium;
https://orcid.org/0000-0001-6983-2129

Editors

Abdulsatar Sultan, Catholic University in Erbil, Erbil, Iraq;
https://orcid.org/0000-0001-5090-5332

Jelena Jovanovic, University of Nis, Nis, Serbia;
https://orcid.org/0000-0001-7238-6393

Lucas Tomczyk, Uniwersytet Jagiellonski, Krakow, Poland
https://orcid.org/0000-0002-5652-1433

Natalya Sukurova, State University of Telecommunications, Kyiv, Ukraine
https://orcid.org/0000-0003-4297-1123

Olga Khlynova, Russian Academy of Science, Moscow, Russia
https://orcid.org/0000-0003-4860-0112

Omar Leonel Loaiza Jara, Universidad Peruana Unidn, Lima, Peru
https://orcid.org/0000-0002-3262-709X

Roland Moraru, University of Petrosani, Romania
https://orcid.org/0000-0001-8629-8394

Tjerk Budding, Vrije Universiteit Amsterdam, Netherland
https://orcid.org/0000-0002-5343-7535

Zhanna Mingaleva, National Research Polytechnic University, Perm, Russia
https://orcid.org/0000-0001-7674-7846

Quang Vinh Dang, Industrial University, Ho Chi Minh City, Viet Nam
https://orcid.org/0000-0002-3877-8024

Contact information
Website: https://ics.events

Email: conf@ics.events

©ICS. Journal of Digital Science, ISSN 2686-8296, Vol.2, Iss. 1, May 2020
94



