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Abstract
Objective: To investigate the adverse events and potential
risk factors in patients who develop sepsis. Subjects and
Methods: Fifty-five medico-legal opinion forms relating to
sepsis cases issued by the Department of Forensic Medicine,
Wroclaw, Poland, between 2004 and 2013 were analyzed for
medical errors and risk factors for adverse events. Results:
The most common causes of medical errors were a lack of
knowledge in recognition, diagnosis and therapy as well as
ignorance of risk. The commonrrisk factors for adverse events
were deferral of a diagnostic or therapeutic decision, high-
level anxiety of patients or their families about the patient’s
health and actively seeking for help. The most significant risk
factors were communication errors, not enough medical
staff, stereotype-based thinking about diseases and provid-
ing easy explanations for serious symptoms. Conclusion:
The most common cause of adverse events related to sepsis
in the Polish health-care system was a lack of knowledge
about the symptoms, diagnosis and treatment as well as the
ignoring of danger. A possible means of improving safety
might be through spreading knowledge and creating medi-
cal management algorithms for all health-care workers, es-
pecially physicians.

© 2014 S. Karger AG, Basel

Introduction

Patient safety has become a priority of health-care sys-
tems all over the world [1]. However, the scope of deci-
sions made is very diverse. In many countries there are
special systems which report medical errors or adverse
events [2, 3]. The data collected allows for the analysis of
high-risk situations in health care that may cause or even
escalate already existing threats to patient health or life
[1-4]. Adverse events lead to prolonged and multiple
hospitalizations, additional risky procedures and in-
creased costs [5]. Hence, the aim of what can be broadly
understood as quality control is to monitor the correct
implementation of medical procedures and to maximize
the chances of achieving the desired effect, which is a fast
and safe diagnosis followed by the patient’s return to
good health. In addition, such reports are an excellent
source of knowledge for all physicians, not only for those
who are at the beginning of their careers [1]. The major-
ity of literature reviews [6-10] show that most of the pub-
lished reports deal with hazards that are unrelated or in-
directly related to human factors, such as drugs and vac-
cine adverse events, nosocomial infections and defective
equipment. However, much less is written about the hu-
man factor of the dangerous behavior of health-care
workers [10], despite fallibility being a human character-
istic. One way of ensuring safety is to develop a strong,
systemic defense mechanism against our own imperfec-
tions. Researchers focus mainly on emergency situations,
where the risk of failure due to the severe health condition
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of patients and the number of invasive procedures are ex-
ceptionally high [5, 11-15]. The leader in regard to the
safety culture is the USA, which provides much of the
data relating to safe medicine, such as the organization of
adverse events and ways to avoid them [9]. Despite the
fact that over 20 years have passed since the publication
of the famous report entitled To Err Is Human [9], the
safety of patients and, at the same time, the legal security
of physicians remain a utopian ideal in Poland. Poland
lacks a central system for reporting medical errors, and
even more so for reporting adverse events. Since no data
are collected, no adequate mechanisms can be imple-
mented to prevent risky situations.

The goal of this study was to improve health safety in
patients who develop sepsis by investigating the causes of
adverse events and potential risk factors for their occur-
rence. Sepsis is one of the most important but also often
very complex diagnostic conditions and is currently of
particular interest in intensive care medicine [16]. The
main objective outcome in this issue is to reduce patient
mortality since sepsis is a leading cause of death, espe-
cially in hospitals [16, 17]. Many factors determine its
course, including the type and the virulence of the patho-
gen, the means of transmission, immune system capacity,
general health conditions, or the time required to diag-
nose and begin appropriate treatment. Failure may be
caused by the atypical, crafty or even fulminant course of
infection, the lack of doctors’” knowledge and experience,
ignorance of the threat posed by the invasive infection
and medical errors committed as a consequence.

Subjects and Methods

A retrospective analysis of 55 medico-legal opinion forms in
sepsis cases issued by the Department of Forensic Medicine, Wro-
claw, Poland, between 2004 and 2013 was carried out. The opin-
ions were drawn up at the request of the prosecutor or court and
examined for medical errors by an expert group that comprised
forensic medicine, infectious diseases and intensive care special-
ists. All medical errors occurred between 2000 and 2013 in differ-
ent Polish regions, and many of the court cases are still ongoing.
Only community-acquired infections were taken into account,
while nosocomial and congenital infections were excluded. The
material included data from medical documentation (full patient
medical records as recorded by physicians and nurses), phone re-
cords (only for the emergency services) and testimonies from
health-care workers and patients or patients’ families obtained
during ongoing lawsuits alleging medical malpractice. In their
analysis, the authors focused on searching for human rather than
systemic factors. The authors were not able to compare the results
with a control group, as the number of cases without identified
malpractice was inadequate.
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Results

Of the 55 medico-legal cases, 26 (47.3%) related to fe-
males and 29 (52.7%) to males diagnosed with sepsis. The
age of the subjects varied from 2 weeks to 68 years. Twen-
ty-six (47.3%) were children under 18 years of age, and 49
(89.1%) had died. Of the 49 deaths, the time from the onset
of the symptoms to death was less than 7 days in 30 cases
(61.2%) and less than 48 h in 16 cases (32.7%). Deaths fol-
lowing hospital admission occurred in 51% of cases
(25/49), while 5 patients (10.2%) died at home. Twenty
five (56.8%) died in less than 48 h after admission and 21
in under 24 h. Seventeen patients had a central nervous
system infection, 18 had pneumonia, 2 had phlegmon of a
limb, 2 had arthritis, 2 had tonsillitis, 2 had endocarditis,
1 had peritonitis, 1 had pyelonephrosis and 1 had an ab-
dominal abscess, while others only had sepsis. All 55 ana-
lyzed adverse events were caused by 113 health-care work-
ers (98 doctors), which is approximately 2 per patient.

The most common causes of medical errors were a lack
of knowledge in recognition, diagnostics and therapy in 46
(83.6%) cases and ignorance of risk in 40 cases (table 1). In
22 cases the physical examination conducted by the doc-
tors was incomplete or was not performed at all, whilst in
10 an incomplete or improperly collected medical history
was found. In 28 cases we discovered delays in blood tests
being ordered, resulting in late recognition. In 22 patients
antibiotic treatment initiation was delayed. In 17 cases the
doctor did not know the principles of antibiotic therapy.
In 16 cases a lack of experience amongst the health-care
workers was a significant cause of error. In addition, in 15
cases inappropriate transportation of the patient by private
car contributed to the deterioration of their health.

Our study revealed many potential risk factors for ad-
verse events (table 2). The most common were deferral of
a diagnostic or therapeutic decision and significant anxi-
ety on the part of the patient or their family about the pa-
tient’s health and subsequently actively searching for help.
The third were ‘nonspecific symptoms’ (in health-care
workers” opinions), which diverted attention and hin-
dered diagnosis, for example abdominal pain, bruising
and numbness of the limbs, red rash, blisters, joint and
limb pain, lameness, loss of appetite, swelling of the eye-
lids, swelling of the skin, sore throat, skin inflammation,
coma, anemia, jaundice and ear discharge. The most im-
portant risk factors were communication errors, including
phone consultations, repeating diagnoses of other doctors
without verification, insufficient medical staff during
weekends and for specific duties, staff having an excess of
responsibilities, stereotypical thinking about diseases -
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Table 1. Reasons for adverse events

Reasons Cases, n (%)
Lack of knowledge 46 (83.6)
Ignoring patient safety 40 (72.7)
Deferring or lack of additional examinations 28 (50.9)
Insufficient or lack of physical examinations 22 (40.0)
Deferring antibiotic therapy 22 (40.0)
Incorrect initial qualification of a patient for urgent aid 20 (36.4)
Lack of monitoring of a patient’s condition 19 (34.5)
Being unfamiliar with the rules of antibiotic therapy 17 (30.9)
Lack of experience 16 (29.1)
No verification of own actions in connection with the change in a patient’s health 15 (27.3)
Incorrect transportation of a patient - use of private transport 15 (27.3)
Shifting responsibilities between the emergency services and night help 11 (20.0)
Incomplete or incorrectly collected medical history 10 (18.2)
Division of duties - redirecting between specialist, hospital and outpatient department,

and outpatient department and emergency medical services 10(18.2)
Deferring emergency aid, such as fluid therapy or intubation 9 (16.4)
Not referring a patient to a hospital 3(54)
Focusing on redirecting the patient rather than on treatment 3(54)
Lack of verification of procedures performed 2 (3.6)

‘easy diseases’ (e.g. smallpox, angina, urinary tract infec-
tion, bronchitis, otitis, sinusitis, arthritis, phlebitis, jaun-
dice in newborns) and dismissing serious symptoms with
easy explanations (e.g. chest pain as neuralgia, foot bruis-
ing as pressure on the popliteal artery from sitting on a
chair, arm numbness as the presence of a peripheral ve-
nous catheter, diplopia as the result of sitting in front of a
computer, vomiting and hemorrhagic rash as the side ef-
fects of antibiotics).

The most common first symptoms of sepsis were fever,
vomiting, weakness, headache and joint/limb pain. All
symptoms which appeared before a diagnosis was deter-
mined are listed in table 3. In our study adequate proceed-
ings were found to be delayed, and urgency only increased
at obviously life-threatening moments, such as sudden
cardiac arrest, respiratory failure, septic shock, hemor-
rhagic rash, decreased level of consciousness or gastroin-
testinal hemorrhage.

Discussion

In this study, the most important reason for medical
errors relating to cases of sepsis seemed to be a lack of
knowledge regarding recognition, diagnosis and therapy
(especially in fluid resuscitation and antibiotic treatment,
type of antibiotics and dosing). There was a striking lack
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of awareness regarding the symptoms of sepsis and its
course. Diagnostic errors that many researchers concen-
trate on [18] concern the general (basic) medical exami-
nation, as well as a lack of microbiological analysis. Ad-
verse events occurred even if the scope of examination
was correct since it was postponed (by doctors and nurs-
es) while the patient’s condition required urgent inter-
vention. Doctors did not check whether nurses had car-
ried out the procedures as ordered. These abnormalities
resulted not only from ignorance, but also, among other
factors, from either perceiving no recognizable risk or ig-
noring it — which constitutes another extraordinarily sig-
nificant psychological error factor.

Another risk factor was the fact that patients or their
families were ignored, for example in their complaints and
the symptoms they presented. There are many reasons that
can explain such an attitude, beginning with ignorance,
fatigue, too many responsibilities, lack of experience, neg-
ative feelings towards the patient in question, lack of mo-
tivation, and aversion to work and to patients in general
[19]. In some cases ignoring danger had a reciprocal effect,
akind of interpsychological dependence. Doctors were not
alarmed after having examined desensitized patients who
presented a dismissive approach towards their own dis-
eases, negating their malaise and symptoms, and, in effect,
deferring the search for help. Such a situation is directly
associated with communication errors [20, 21].
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Table 2. Risk factors for adverse events

Risk factors

Cases, n (%)

Deferment of a diagnostic or therapeutic decision
By a doctor
By a patient or their family
Both by a doctor and a patient or their family

Significant anxiety of the patient or their family about the patient’s health and actively searching for help
‘Nonspecific symptoms’, which divert attention and hinder diagnosis

32 (58.2)
20 (36.4)
5(9.1)
7(12.7)
25 (45.4)
21 (38.2)

Apparent procedures that do not lead to the recovery of a patient (accidental and inadequate examinations

and treatment — usually management of symptoms)

Shifting responsibility onto a patient and other doctors (delegating)

Additional disease (severe or chronic)

Stereotype-based thinking about diseases — easy, trivial
Weekend care

Repeating diagnoses of other doctors without verification

Lack of a plan of action/lack of an emergency plan (improvisation)

Phone consultations
Incorrect doctor-patient communication
Young age of health-care workers

Explaining symptoms with easy solutions (lack of inquiry into the cause of the problem)
Lack of mutual control among health-care workers (between doctors and nurses)
No verification of the outcome of specialist consultations - taking it for granted

Excess of responsibilities

Misleading medical history — diverting attention from the essence of the health problem

Negative feelings towards a patient — aversion, aggression
Medical consultation in the absence of a patient

Being on duty on a different ward

Suspecting that a patient is faking the symptoms

18 (32.7)
16 (29.1)
16 (29.1)
16 (29.1)
14 (25.4)
13 (23.6)
12 (21.8)
11 (20.0)
10 (18.2)
9 (16.4)
9(16.4)
8 (14.5)
8 (14.5)
6 (10.9)
5(9.1)
4(7.3)
2(3.6)
1(1.8)
1(1.8)

In an alarming number of cases doctors did not sufti-
ciently review the medical history of the patient or did not
carry out a proper physical examination. In almost all cas-
es analyzed these most fundamental and easy medical
procedures would facilitate the suspicion of sepsis, even
during the first contact with a patient.

Organizing transportation from a patient’s home and
between hospitals requires a detailed discussion. Because
of frequent and unjustified calls for help, emergency
medical dispatchers have become increasingly restrictive
when deciding to send an ambulance. Unfortunately, of-
ten in connection with an incorrectly collected medical
history, this leads to help being refused when necessary,
which occurred in the analyzed cases. The decision not to
send an ambulance was justified by comparing the theo-
retical time of transporting a patient by ambulance and
by private car. Paradoxically, the recommendation to use
private transportation is justified by pointing to the pa-
tient’s welfare and the urgency to provide help. Another
problem connected with transportation is a dispute be-
tween emergency and ambulatory services (so-called
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night and holiday medical help) when it comes to their
jurisdiction. In our research, this conflict - mutual redi-
rection of patients between ambulatory care and emer-
gency services — caused a delay in the diagnosis and treat-
ment of sepsis in 20% of patients.

Our analysis also highlighted risk factors for adverse
events, which had or potentially could have an influence
on the patient’s condition. The most frequent one was
deferring diagnostic and therapeutic decisions. The sec-
ond risk factor was the intensive search for help by the
patients or their families as a result of deep concern about
their condition. Information obtained during discussion
with a patient about previous repeated appointments or
phone consultations should convince the doctor to pay
close attention to the patient’s problem. The lack of a plan
of action also deserves comment. In the majority of situ-
ations analyzed, doctors did not present enough insight
and willingness to look for alternative solutions, but, what
is more, their actions had no strategy whatsoever. On the
one hand, this is connected with apparent procedures,
management of symptoms and decisive chaos, since a
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Table 3. Incidence of sepsis symptoms

Symptoms Cases, n (%)
Fever 46 (83.6)
Significant fatigue 45 (81.8)
Vomiting 28 (50.9)
Diarrhea 21(38.2)
Consciousness disorders (quantitative) 20 (36.4)
Dyspnea 19 (34.5)
Hemorrhagic rash 18 (32.7)
Cyanosis 15 (27.3)
Stomach ache 12 (21.8)
Headache 10 (18.2)
Full body pain 8 (14.5)
Muscular hypotonia 8 (14.5)
Balance disorder 6(10.9)
Chest pain 5(9.1)
Joint pain/arthritis 5(9.1)
Visual disturbances 5(9.1)
Hemoptysis 2(3.6)
Photophobia 1(1.8)
‘Feeling of dying’ 1(1.8)

lack of a diagnosis leads to a lack of an appropriate treat-
ment. On the other hand, however, any medical activity
consoles the doctors as they constantly react to patients’
symptoms and complaints. To some extent this also af-
fords an illusionary feeling of safety to patients who feel
that they are receiving professional help. The lack of a
plan may also be associated with stereotype-based think-
ing about diseases, and it is another important risk factor
for adverse events. In Poland it is common to treat chick-
en pox as a trivial disease, which everyone should go
through in childhood. In 3 analyzed cases this was identi-
fied as the reason for medical error. Thinking that one
patient equals one disease seems to be another risk factor.
The first, usually easier and more common diagnosis be-
comes almost automatic, thereby ceasing the search for
the reasons for symptoms, and diagnostic sensitivity to
other symptoms disappears.

When analyzing risk factors, one cannot ignore the
working conditions of health-care personnel in Poland,
especially in hospitals. In the ‘blame culture’, poor work-
ing conditions are usually used as an excuse for making
mistakes, but in the ‘culture of safety’ they constitute a
challenge that the health-care system must face. The ana-
lyzed cases revealed some irregularities, including work-
ers having several places of employment, long shifts, of-
tentimes on several wards at the same time, with reduced
medical personnel, shortages of medical equipment, poor
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working organization, and poor logistic planning of
branches and laboratories. The academic literature pres-
ents many examples regarding the influence of working
conditions on mistakes, such as fatigue, night work,
schedule instability and long shifts of at least 24 h, but also
illness, medications, stress, alcohol, physiological and
emotional problems [22-24].

“To err is human’ is not a slogan that can be served as
an excuse for committing medical errors. Therefore, safe-
ty in the health-care system has become of utmost impor-
tance almost all over the world [1]. The first step to achiev-
ing this goal is to identify the weak points in the current
system and to find their causes. As far as sepsis is con-
cerned, one would think that there are many effective
ways to reduce morbidity. Health-care workers them-
selves play a significant role through their knowledge,
motivation, need for security, attitude to their work and
patients, and willingness to put in extra time and effort to
acquire new qualifications. In Poland, the evolution to-
wards patient safety is moving forwards very slowly,
mainly because of a lack of money. Financial problems
influence not only patient care, safe medical equipment
and the control system, but also the organization of train-
ing for workers regarding new procedures and regular,
obligatory highly specialized education. Therefore, we
need time, money and fundamental changes in the area
of training health-care workers and the functioning of the
health-care system to significantly improve the quality of
services in our country.

Conclusion

The most common causes of adverse events regard-
ing sepsis in the Polish health-care system were a lack of
knowledge concerning symptoms, diagnosis and treat-
ment, and dangers being ignored. The most common risk
factors in our study were related to deferring the decision
to provide help, referring to the hospital for making a di-
agnostic or therapeutic decision in time. In order to im-
prove the safety of patients with sepsis, we recommend
spreading knowledge and disseminating medical man-
agement algorithms to all health-care workers and espe-
cially to doctors. Change is required both in outpatient
and inpatient care.
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