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Early recognition of acute clinical deterioration 
in non-acute care settings by nursing personnel

Včasné rozpoznání akutního zhoršení klinického stavu ošetřovatelským 

personálem v zařízeních, která se nezabývají akutní péčí

Abstract
Aim: Increasing life expectancy signifi cantly impacts the rising demand for long-term care facilities 

and social care institutions for patients  throughout the Czech Republic. T he aim of the study was 

to assess nurses’ ability to recognize symptoms of clinical deterioration suggestive of stroke onset in 

patients in fol low-up long-term care and social care facilities, where physicians are not present on-

site continuously. Methodology: A retrospective analysis of closed medical records (2022– 2023) was 

conducted using data from the St. Anne’s University Hospital in Brno Emergency Medical Services 

(SM-REMS) and an acute inpatient care provider. The study included patients with suspected stroke 

(ICD-10 I64) who were transported by SM-REMS to the Comprehensive Stroke Center at St. Anne’s 

University Hospital in Brno from fol low-up long-term care facilities and social care institutions, both 

types of settings lacking continuous physician presence. Results: Out of 1,154 transports, 138 patients 

with suspected stroke were identified as having been transferred from two fol low-up long-term care 

facilities and four social care institutions to St. Anne’s University Hospital in Brno. Stroke was confi rmed 

in 48 patients, and intravenous thrombolysis was performed in 5 cases, with a mean symptom-

onset-to-treatment time of 5 h and 54 min. In 40 patients with ischemic stroke, late recognition 

occurred outside the time window that could have allowed for acute intervention. Hemorrhagic 

stroke was confi rmed in 3 cases. In 65.2% of cases, stroke was excluded, and clinical deterioration 

was attributed to other neurological conditions, most commonly Parkinson’s dis ease (N = 43) and 

postictal states fol lowing epileptic seizures (N = 16). Conclusion: Strengthening the clinical decision-

making competencies of nurses working in facilities without on-site physicians is essential for timely 

recognition of acute health status changes and appropriate response to evolving clinical situations.

Souhrn
Cíl: Prodlužování průměrné délky života má významný dopad na rostoucí poptávku po zařízeních 

dlouhodobé péče a sociálních zařízeních pro pacienty v celé ČR. Cílem studie bylo posoudit 

schopnost zdravotních sester rozpoznat příznaky klinického zhoršení naznačující vznik CMP 

u pacientů v zařízeních dlouhodobé péče a sociálních zařízeních, kde lékaři nejsou na místě trvale 

přítomni. Metodika: Byla provedena retrospektivní analýza uzavřených zdravotních dokumentací 

(2022– 2023) s využitím dat ze Záchranné služby Fakultní nemocnice u sv. Anny v Brně (SM-

REMS) a poskytovatele akutní lůžkové péče. Do studie byli zařazeni pacienti s podezřením na 

CMP (ICD--10 I64), kteří byli službou SM-REMS přepraveni do komplexního cerebrovaskulárního 

centra Fakultní nemocnice u sv. Anny v Brně ze zařízení dlouhodobé péče a sociálních zařízení, 

přičemž v obou typech zařízení chyběla nepřetržitá přítomnost lékaře. Výsledky: Z celkového počtu 

1 154 transportů bylo identifi kováno 138 pacientů s podezřením na CMP, kteří byli převezeni ze 

dvou zařízení dlouhodobé péče a čtyř sociálních zařízení do Fakultní nemocnice u sv. Anny v Brně. 

CMP byla potvrzena u 48 pacientů a v 5 případech byla provedena intravenózní trombolýza, 

přičemž průměrná doba od nástupu příznaků do zahájení léčby činila 5 h a 54 min. U 40 pacientů 

s ischemickou CMP došlo k opožděnému rozpoznání mimo časové okno, které by umožnilo akutní 

zásah. Hemoragická CMP byla potvrzena ve 3 případech. V 65,2 % případů byla CMP vyloučena 

a zhoršení klinického stavu bylo přičítáno jiným neurologickým onemocněním, nejčastěji 

Parkinsonově chorobě (n = 43) a postiktálním stavům po epileptických záchvatech (n = 16). Závěr: 

Posílení kompetencí v oblasti klinického rozhodování u sester pracujících ve zdravotnických 

zařízeních bez přítomnosti lékařů na místě je zásadní pro včasné rozpoznání akutních změn 

zdravotního stavu a adekvátní reakci na vyvíjející se klinické situace.
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Introduction
Demographic shifts are placing increasing 

demands on the scope and organization 

of healthcare delivery. By the end of 2023, 

the number of older adults in the Czech Re-

public had reached nearly 2.24 million, rep-

resenting a rise of 412,000 individuals com-

pared to 2013. Seniors thus accounted for 

20.5% of the total population [1]. According 

to projections by the World Health Organi-

zation, the global population aged 60 years 

and older is expected to more than double 

by 2050, reaching approximately 2.1 billion 

people [2]. This demographic transforma-

tion places signifi cant pressure on the devel-

opment and capacity of social care services. 

Population aging, increasing incidence of 

neurodegenerative dis eases, and the grow-

ing number of acute medical complications 

associated with involutional processes have 

resulted in a worldwide surge in the de-

mand for long-term nursing care. Inpatient 

beds in non-acute care facilities are primar-

ily intended for patients with reduced func-

tional independence, serving as settings for 

recovery fol lowing surgical interventions, 

trauma, or serious illnesses [3]. Timely and 

accurate recognition of unexpected clin-

ical deterioration in patients in fol low-up 

care facilities and social care institutions 

is crucial to ensure an adequate stand-

ard of care, particularly in environments 

where continuous physician presence is not 

guaranteed.

Unexpected clinical deterioration refers 

to a sudden decline in vital functions that 

compromises the body’s ability to main-

tain homeostatic equilibrium [4]. This con-

dition is associated with an increased risk 

of organ dysfunction, higher morbidity, 

and elevated mortality. Deterioration may 

occur secondarily due to the progression 

of an underlying dis ease, the emergence 

of a new health problem, or as a complica-

tion of delivered clinical care. The existing 

literature consistently indicates that signs 

of clinical deterioration are often detecta-

ble several hours before the onset of a se-

rious adverse event [5– 7]. Inadequate or 

delayed recognition of these early warn-

ing signs can have signifi cant consequences 

for the patient, including prolonged hospi-

talization, unplanned transfer to an inten-

sive care unit, and overall worsened progno-

sis [8,9]. In the Czech Republic, providers of 

inpatient healthcare are mandated to report 

adverse events annually through the Central 

Adverse Event Reporting System (CAERS). To 

ensure consistency in documentation and 

reporting practices, methodological guide-

lines have been developed to standardize 

these processes at the local level, enabling 

more efficient data collection and analy-

sis on a national scale [10,11]. In 2023, a total 

of 417 healthcare facilities submitted data 

covering 2,564,694 patients. Among the re-

ported 117,185 adverse events, 942 were 

classified as cases of unexpected clinical de-

terioration. However, the contextual spe-

cifi cs of these events are not delineated in 

the reports, which limits opportunities for 

detailed analysis. Moreover, social care in-

stitutions are not legally required to re-

port adverse events to the CAERS system. 

As a result, the actual incidence of unex-

pected clinical deterioration in populations 

with high health burden may be signifi cantly 

underestimated.

One of the most frequent causes of sud-

den clinical deterioration in the elderly pop-

ulation is pathology involving the CNS. Cer-

ebrovascular accident (CVA), or stroke, is 

a typical example –  it remains one of the 

leading causes of morbidity, long-term dis-

ability, and mortality worldwide, and rep-

resents a substantial social and economic 

burden for healthcare systems and patients 

alike [12]. In recent years, acute stroke care in 

the Czech Republic has seen signifi cant im-

provements, leading to increased survival 

rates in the acute phase of the dis ease. How-

ever, the rise in the number of stroke survi-

vors has also resulted in a growing popula-

tion of patients requiring ongoing long-term 

nursing care or support in social care facil-

ities. This trend underscores the need for 

systematic monitoring of chronically ill pa-

tients to reduce the risk of stroke recur-

rence and ensure timely detection of new 

events [13,14]. Facilities providing fol low-up 

long-term nursing care represent a criti-

cal link in the healthcare continuum. How-

ever, staffi  ng levels –  particularly in nurs-

ing –  often lack professionals with advanced 

competencies in the differential dia g  -

nosis of acute neurological changes. This 

gap may contribute to misidentifi cation of 

clinical deterioration, inappropriate triage, 

and delayed initiation of adequate medical 

intervention [15].

Methodology
A retrospective analysis was conducted 

using closed medical records from the St. 

Anne’s University Hospital in Brno Emer-

gency Medical Services (SM-REMS) and an 

acute inpatient care provider. The study in-

cluded patients with suspected CVA, clas-

sified under International Classifi cation of 

Dis eases (ICD-10) code I64, who were trans-

ported by SM-REMS from fol low-up long-

-term care facilities and social care institu-

tions to the Comprehensive Stroke Center 

(CSC) at St. Anne’s University Hospital in 

Brno. Patients were transported to the near-

est specialized stroke center to meet the rec-

ommended door-to-needle time for throm-

bolytic therapy. The analysis involved linking 

validated data from the emergency medi-

cal services (EMS) information system with 

the hospital information system, aiming to 

evaluate available clinical and operational pa-

rameters. The study covered 24 months from 

2022 to 2023.

Research aims

1.  To assess the ability of nurses working in 

fol low-up long-term care facilities and so-

cial care institutions to recognize symp-

toms indicative of clinical deterioration in 

patients with suspected stroke.

2.  To evaluate the socio-demographic char-

acteristics of patients with suspected 

stroke.

3.  To analyze the clinical status of patients 

with suspected stroke, including the man-

agement and delivery of care. 

Inclusion and exclusion criteria

Symptoms developed within long-term 

nursing care facilities and social service insti-

tutions, where EMS were called by nursing 

staff  in the absence of an on-site physician. 

The evaluated cohort included all patients 

identified as Face– Arm– Speech– Time Plus 

(FAST+) positive during the initial assess-

ment performed by SM-REMS. FAST+ is an 

extended stroke screening tool used in pre-

hospital settings for suspected CVA. It in-

cludes the standard FAST criteria –  facial 

droop (Face), arm weakness (Arm), speech 

disturbance (Speech), and time of onset 

(Time) –  along with additional neurolog-

ical symptoms such as altered conscious-

ness, vomiting, disorientation, or seizure 

activity, which further increase the like-

lihood of a severe stroke [16]. For all pa-

tients with a positive FAST+ screening result, 

a telephone consultation was conducted 

with a certified primary stroke center or 

CSC. If criteria were met, the patient was 

subsequently transported to a special-

ized CSC at  St. Anne’s University Hospital

in Brno.
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Data Collection

All patients with suspected CVA, classified 

under ICD-10 dia gnosis code I64, were ret-

rospectively identified from the dispatch re-

cords (run sheets) of the SM-REMS. Cases in 

which neurological symptoms originated in 

fol low-up long-term care facilities or social 

care institutions (nursing homes) were sub-

sequently isolated for analysis. These pa-

tients were transported to St. Anne’s Univer-

sity Hospital in Brno, the designated referral 

center for specialized acute stroke care.

SM-REMS records were used to identify 

the symptoms reported by nursing staff 

that prompted activation of EMS due to sus-

pected stroke. Subsequent linkage of these 

records with acute inpatient care data en-

abled a comprehensive evaluation of the 

available information, including the course 

of medical management, patient treatment, 

and fi nal clinical outcomes.

This linkage enabled a comprehensive 

evaluation of available information, includ-

ing the course of medical care, patient man-

agement, and fi nal clinical outcomes. The 

data were analyzed using descriptive statis-

tical methods.

Quality assessment

Data collection was conducted by expe-

rienced researchers affi  liated with the South 

Moravian Region Emergency Medical Ser-

vices and St. Anne’s University Hospital in 

Brno. The process involved senior nursing 

professionals with over ten years of clinical 

experience, as well as physicians from the 

First Department of Neurology at St. Anne’s 

University Hospital and the Faculty of Med-

icine, Masaryk University, Brno. For the anal-

ysis of neurological symptoms, additional 

expert input was provided by specialists 

in cerebrovascular dis eases, extrapyrami-

dal disorders, and epileptology. Their clin-

ical expertise contributed to the validation 

of medical data and ensured a high level 

of professional rigor in the interpretation 

of fi ndings.

Results
During the study period (2022– 2023), 

a total of 973 telephone consultations 

were conducted with the CSC at St. Anne’s 

University Hospital in Brno concern-

ing patients with suspected CVA (ICD-

-10 code I64). Of these, SM-REMS performed 

641 transports in 2022 and 513 in 2023. 

Within the study sample, cases originating 

from two fol low-up long-term care facilities 

and four social care institutions were identi-

fied from SM-REMS dispatch records. A total 

of 138 patients met the inclusion criteria, and 

their data were successfully linked with the 

hospital information system at St. Anne’s 

University Hospital in Brno. In all incidents, 

only non-physician healthcare personnel 

was present at the scene. In 92% of cases, 

newly developed motor symptoms, most 

commonly limb weakness, and speech dis-

turbances were reported by nurses at fol-

low-up long-term care facilities and social 

care institutions. In the remaining 8%, non-

motor symptoms were observed, predom-

inantly decreased levels of consciousness 

(e. g., somnolence). Before the arrival of SM-

REMS, vital signs (blood pressure, heart rate, 

oxygen saturation, body temperature) were 

measured in 100% of cases, and blood glu-

cose was measured in only 34 cases.

All 138 patients were assessed as FAST+ 

positive by the emergency teams. In addi-

tion, subfebrile temperature without prior 

treatment with antipyretic drugs was re-

corded in 16 cases (11.6%), and hypoglyce-

mia, which was not detected by the nurs-

ing staff  prior to arrival of SM-REMS, was 

recorded in 9 cases (6.5%). All patients 

(N = 138) were referred for urgent evaluation 

at the CSC at St. Anne’s University Hospital in 

Brno with a working dia gnosis of suspected 

stroke. Tab. 1 provides a detailed overview 

of the sociodemographic characteristics of 

the patient cohort, including the presence 

of comorbidities and any anticoagulant or 

antiplatelet medication identified during the 

emergency assessment. The mean patient 

age was 81.9 years (range 63– 95 years).

All patients included in the study co-

hort underwent a comprehensive neuro-

logical examination upon admission to St. 

Anne’s University Hospital in Brno. This as-

sessment included brain CT with CTA and 

perfusion –  the standard “stroke protocol”. 

Stroke was confi rmed in 48 patients (34.8%), 

with a mean age of 80.2 years (see Tab. 2 for 

details). Among these, 40 patients had is-

chemic lesions verified by CT; however, they 

were outside the recommended time win-

dow for intravenous thrombolysis. Intrave-

nous thrombolytic therapy was adminis-

tered to 5 patients, with a recorded mean 

symptom onset-to-treatment time of 5 h 

and 54 min [initial NIHSS score ranging from 

14 to 19], as documented by non-physician 

healthcare personnel at the site of symp-

tom onset. In 3 additional patients, a hem-

orrhagic stroke was dia gnosed based on 

CT imaging. For patients who were not eli-

gible for intravenous thrombolysis, the time 

from symptom onset to treatment initiation 

was 9 hours and 36 minutes; these patients 

had a mean discharge mRS score of 3–4, in-

dicating moderate to severe functional im-

pairment. In the remaining 90 cases, stroke 

was ruled out, and an alternative cause of 

sudden clinical deterioration was identified. 

The most common diff erential dia gnoses in-

cluded pre-existing neurological conditions, 

Tab. 1. Sociodemographic characteri-
stics of the study population.

Sociodemographic 
characteristics N %

Sex

female 88 63.8

male 50 36.2

Medication

antiplatelet therapy 65 47.1

direct oral anticoagulants 30 21.7

warfarin 13 9.4

low-molecular-weight 

heparin
12 8.7

no medication 20 14.5

combination therapy* 2 1.4

History of cerebrovascular disease

ischemic stroke 24 17.4

transient ischemic attack 8 5.8

hemorrhagic stroke 2 1.4

Neurological disorders

epilepsy 28 20.3

Alzheimer’s disease 7 5.1

Parkinson’s disease 34 24.6

Other diagnoses

oncological disease 59 42.7

schizophrenia 2 1.4

depressive syndrome 19 13.8

diabetes mellitus 

(type I and II)
40 29.0

syncope 11 8.0

* combination therapy – antiplatelet

therapy with low-molecular-weight

heparin; N – number
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primarily Parkinson’s dis ease (N = 43) and 

postictal states fol lowing epileptic seizures 

(N = 16). Among the 138 patients included 

in the study, infectious complications con-

tributing to clinical deterioration were iden-

tified in 61 cases (Parkinson’s dis ease: N = 37; 

ischemic stroke: N = 16; epilepsy: N = 8). In-

fectious complications were verified by lab-

oratory fi ndings such as elevated C-reactive 

protein (CRP), leukocytosis, and abnormal 

urine and urine sediment analysis and one 

could expect they were identified by per-

sonnel in social care inappropriately. Six 

patients with neurological conditions (is-

chemic stroke [N = 2], Parkinson’s disease 

[N = 4]) and advanced oncological disease 

were repeatedly transported from follow-up 

care facilities due to sudden clinical deterio-

ration during the study period but were not 

admitted to acute care beds because pallia-

tive treatment had already been indicated. 

The overview of all primary hospitalization 

dia gnoses is summarized in Tab. 2.

Out of the total patient cohort (N = 138), 

66 individuals were admitted to the First De-

partment of Neurology at St. Anne’s University 

Hospital and the Faculty of Medicine, Masaryk 

University in Brno. The average length of hos-

pitalization was 13.7 days. During hospitaliza-

tion, six patients died due to infectious com-

plications and underlying comorbidities. The 

patient fl ow throughout the dia gnostic and 

treatment process at St. Anne’s University 

Hospital and the Faculty of Medicine, Masaryk 

University, is illustrated in Fig. 1.

Discussion
The study was not designed to directly 

measure individual nursing competencies 

but rather to analyze trigger points infl u-

encing the clinical pathways fol lowing sus-

pected stroke recognition in long-term care 

settings where nurses initiate SM-REMS acti-

vation. The results therefore refl ect system-

level processes occurring between symp-

tom recognition, SM-REMS activation, and 

hospital dia gnosis rather than an evalua-

tion of individual professional performance. 

However, based on the data obtained, it was 

possible to identify potential gaps in the 

dia gnostic skills of nursing staff . Within this 

framework, our fi ndings demonstrate a rela-

tively high proportion of stroke mimics, and 

a substantial number of ischemic strokes de-

tected outside the therapeutic time window 

for intravenous thrombolysis, suggesting 

potential challenges in the early recognition 

of neurological deterioration in long-term 

care environments.

With the growing proportion of the aging 

population, the provision of high-quality 

and safe care for older adults has become 

a global priority, essential for supporting 

healthy aging and maintaining functional in-

dependence for as long as possible [17]. Par-

Tab. 2. Primary diagnosis esta-
blished following neurological as-
sessment in acute care hospital.

Primary admission 
diagnosis N %

ischemic stroke 45 32.6

hemorrhagic stroke 3 2.2

syncope 9 6.5

functional neurological 

disorders
3 2.2

diabetes mellitus 9 6.5

Alzheimer’s disease 5 3.6

Parkinson’s disease 43 31.2

epilepsy 16 11.6

migraine 5 3.6

N – number

Fig. 1. The patient fl ow throughout the diagnostic and treatment process.
IVT – intravenous thrombolysis; N – number

Obr. 1. Průběh péče o pacienta v rámci diagnostického a léčebného procesu. 
IVT – intravenózní trombolýza; N – počet

neurological unit (N = 138)

standard therapy for acute ischemic stroke (IVT) (N = 5)

hemorrhagic stroke (N = 3)

ischemic stroke outside the time window for IVT (N = 40)

hospitalization in the Neurology 

Department (N = 66)

stroke 

diagnosis 

(N = 46)

Parkinson’s disease 

(N = 6)

epilepsy (N = 14)

return to the original facility

(N = 56)

• ischemic stroke (N = 2)

• functional neurological diseases (N = 3)

• Parkinson’s disease (N = 37)

• Alzheimer‘s disease (N = 5)

• epilepsy (N = 2)

• migraine (N = 5)

• diabetes mellitus (N = 2)

deaths (N = 6)

Internal Medicine Department

(N = 41)

syncope (N = 9)

diabetes mellitus (N = 7)

hospitalization in the Internal 

Medicine Department

 (N = 16)

other diagnosis (N = 90)

N = 18

N = 49

N = 25
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ticular attention must be paid to the qual-

ity of care delivered in fol low-up long-term 

care facilities and residential social care in-

stitutions, where older adults constitute 

a signifi cant proportion of the clientele. De-

spite increasing demands in clinical practice, 

there is still a lack of evidence-based guide-

lines specifi cally addressing the quality and 

safety of healthcare services in post-acute 

care settings. Many existing studies primar-

ily focus on the eff ectiveness of individual 

interventions, while only limited attention is 

given to the overall quality of care from the 

patient’s perspective or to the safety of de-

livered services. Furthermore, some publica-

tions highlight considerable gaps in the lit-

erature concerning the quality of care for 

geriatric patients in non-acute inpatient set-

tings [18,19]. Unexpected clinical deteriora-

tion in a patient residing in a long-term care 

facility represents a critical situation requir-

ing a rapid, coordinated, and systematic re-

sponse from the attending nursing staff, 

along with timely decision-making regard-

ing the involvement of EMS. Although such 

events are classified as “unexpected,” cer-

tain risk factors can often be anticipated –  

for example, in patients with advanced car-

diac dis ease or complex multimorbidity

profi les.

Delayed or inaccurate recognition of 

symptoms indicative of acute clinical dete-

rioration may lead to a range of adverse out-

comes, including complications, rehospi-

talization, reduced quality of life, increased 

mortality, prolonged hospital stays, and 

overall escalation in healthcare costs [20,21]. 

Particular attention should be given to 

cases involving 6 patients with neurologi-

cal conditions (ischemic stroke [N = 2], Par-

kinson’s dis ease [N = 4]) who were also dia-

gnosed with advanced oncological dis ease. 

Upon further fol low-up, it was confi rmed 

that these patients had been repeatedly 

transported from fol low-up care facilities 

due to sudden clinical deterioration dur-

ing the study period. However, they were 

not admitted to acute care beds, as pallia-

tive treatment had already been indicated. 

Care was provided under a supportive ap-

proach, without escalation of therapeu-

tic interventions. This raises the question 

of whether the activation of EMS in such 

cases was clinically justified or whether 

these situations could have been managed 

directly within the facility, given adequate 

staffi  ng and clinical expertise. The issue of 

potentially unnecessary ambulance dis-

patches for low-acuity conditions has been 

addressed in several studies [22], which em-

phasize the need for improved triage accu-

racy and enhanced decision-making sup-

port for care providers in non-acute care 

settings.

Stroke and its clinical mimics may share 

numerous overlapping features, but they 

also present with critical differences that 

must be accurately identified during acute 

patient assessment. Knowledge of the pa-

tient’s comprehensive medical history, cur-

rent medication use, fi ndings from physical 

and neurological examinations, application 

of validated clinical assessment tools for 

nursing personnel, and familiarity with 

neurological symptomatology are key ele-

ments that aid in distinguishing true CVAs 

from so-called “stroke mimics” [23]. Given 

the wide range of conditions that can sim-

ulate stroke, emphasis on diff erential dia-

gnosis is essential, particularly in patients 

presenting with acute-onset neurological 

symptoms [15,24– 26]. Common examples 

of stroke mimics include epileptic seizures, 

migraine, metabolic disturbances, central 

nervous system infections, and functional 

neurological disorders. In the present study 

cohort, intravenous thrombolytic therapy 

was administered in only 5 cases. These pa-

tients presented with an initial NIHSS score 

ranging from 14 to 19 and had a mean age 

of 69.8 years –  lower than the average age of 

the overall cohort. Among the 48 confi rmed 

cases of stroke, 40 were ischemic (83.3%) and 

3 were hemorrhagic (6.25%), refl ecting a rel-

atively low rate of detection within the ther-

apeutic time window for intravenous throm-

bolysis. This suggests potential delays in the 

dia gnostic process within long-term care fa-

cilities, possibly related to limitations in clin-

ical assessment by attending nursing staff , 

which can be deduced from the extended 

time from onset to treatment (9 h and 36 m). 

For patients who were not candidates for 

intravenous thrombolysis, the average dis-

charge score on the modified Rankin Scale 

(mRS) was 3 to 4, indicating moderate to se-

vere functional impairment upon transition 

to fol low-up care.

In the analyzed cohort, 65.2% of cases in-

itially suspected to be CVA were ultimately 

attributed to alternative primary dia gnoses 

as the cause of unexpected clinical deterio-

ration. Among patients with diabetes melli-

tus, blood glucose levels were not assessed 

by nursing staff  in the long-term care facili-

ties, and hypoglycemia was later dia gnosed 

fol lowing evaluation by the EMS (EMS) team. 

Similarly, subfebrile temperatures were not 

appropriately recognized and were only 

identified upon EMS intervention. In the dif-

ferential dia gnosis of stroke mimics, epilepsy 

was identified as the primary cause in 16 pa-

tients, including 5 cases of recurrent postic-

tal seizures in individuals with a history of 

stroke. A signifi cant fi nding was the preva-

lence of extrapyramidal disorders, specifi -

cally Parkinson’s dis ease, which was present 

in 31.2% of cases. In these patients, changes 

in clinical status were not adequately recog-

nized by nursing personnel, potentially con-

tributing to misinterpretation of symptoms 

as a neurological emergency. Several case 

studies involving patients with Parkinson’s 

dis ease have demonstrated the clinical diffi  -

culty in distinguishing these symptoms from 

stroke mimics [27– 29].

To differentiate stroke from its mimics, 

various predictive scoring systems have 

been validated in emergency department 

settings [30,31]. However, no validated as-

sessment tools currently exist specifically 

for nurses and nursing personnel working 

in non-acute inpatient care facilities that 

would enable systematic identifi cation of 

stroke mimics and timely diff erentiation be-

tween neurological and non-neurological 

causes of deterioration. The results of this 

study also raise the question of the poten-

tial impact in terms of the economic burden 

on the healthcare system. A total of 66 pa-

tients were admitted to the neurology de-

partment, with an average hospital stay of 

13.7 days.

In fol low-up long-term care facilities and 

residential social care institutions, the ma-

jority of daily care is provided by non-phy-

sician personnel, particularly care assistants. 

Nonetheless, according to current regula-

tory standards, at least one registered nurse 

must be present at all times, with the total 

number of nurses determined by the fa-

cility’s client capacity. The primary objec-

tive of these non-acute inpatient facilities is 

to deliver long-term supportive care to pa-

tients recovering from surgery, trauma, or se-

rious illness. The majority of clients are older 

adults with advanced frailty, dementia, and 

high levels of functional dependence. Multi-

morbidity and polypharmacy are common, 

significantly complicating both caregiv-

ing and clinical decision-making processes. 

There is marked variability in the structure 

and organization of nursing care across dif-

ferent facilities, which also translates into dif-
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–  subfebrile states (N = 16), hypoglycemia 

(N = 9), and recurrent postictal (post-stroke) 

epilepsy (N = 5). In total, 40 patients with is-

chemic stroke experienced delayed detec-

tion within the therapeutic window for in-

travenous thrombolysis, pointing to possible 

delays in the dia gnostic process at the long-

-term care facility level.

To date, no study of this kind has been 

conducted in the Czech Republic that sys-

tematically integrates prehospital data with 

hospital-based dia gnostics while focus-

ing specifi cally on patients transferred from 

non-acute inpatient care settings. The fi nd-

ings of our study have identified key vulner-

abilities within the care system that may im-

pact both clinical outcomes and the effi  cient 

use of healthcare resources, particularly in el-

derly populations.

Based on these results, a prospective fol-

low-up study will be initiated to support 

early detection of sudden clinical deteriora-

tion and to improve diff erential dia gnostic 

capabilities. The outcome should be the de-

velopment of practical, evidence-based rec-

ommendations aimed at strengthening the 

quality of care in long-term nursing care fa-

cilities and social service institutions. Given 

that there is currently a scientifi c and polit-

ical debate at the national level about the 

need to improve the qualifi cations of nurs-

ing staff  and their legal powers in the area 

of decision-making and escalation proce-

dures, we hope that our study will be ben-

eficial and contribute in a positive way 

to the need to support the education of 

nursing staff .
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Strengths, limitations, 

and suggestions

The conducted study provides a unique 

dataset that integrates information from pre-

hospital emergency care with data from the 

catchment-area acute care provider and its 

hospital information system. This enabled 

a detailed assessment of the dia gnostic pro-

cess in patients with suspected stroke, in-

cluding the identifi cation of stroke mimics, 

and off ered an overview of the subsequent 

care trajectory within St. Anne’s University 

Hospital in Brno. The data analysis revealed 

significant gaps at the local level among 

long-term care and social service providers, 

particularly concerning the timely recogni-

tion of neurological symptoms. These short-

comings may contribute to unnecessary 

strain on acute care services, with direct im-

plications for patient quality of life, increased 

mortality, and potentially greater economic 

burden on the healthcare system.

Several potential limitations of the study 

must be acknowledged. First, data collec-

tion was restricted to a selected number of 

long-term nursing care and social service 

providers within a specifi c geographic re-

gion (St. Anne’s University Hospital in Brno), 

which may limit the generalizability of the 

findings. The retrospective nature of the 

data collection also posed inherent chal-

lenges regarding data completeness and 

consistency. Therefore, only descriptive sta-

tistics were used so that any mathematical 

processing and resulting dependencies do 

not lead to incorrect conclusions. Another 

limitation was the time-intensive nature of 

the study and the need for advanced neu-

rological expertise among participating re-

searchers, which may have infl uenced the 

depth and scope of interpretation in cer-

tain cases. This limitation was mitigated by 

involving relevant clinical experts as part of 

a multidisciplinary research team.

Conclusion
Enhancing the clinical decision-making 

competencies of general nurses (registered 

nurses) and practical nurses (graduates at 

secondary school for nurses) working in 

long-term care and social service facilities is 

essential for the timely recognition of acute 

changes in health status and appropriate re-

sponses to emerging clinical situations. In six 

cases, emergency care may have been un-

necessarily utilized (e. g., palliative care in on-

cology patients), while in other instances, 

clinical fi ndings were insuffi  ciently evaluated 

ferences in care quality [32]. A critical lim-

itation in these settings is the absence of 

on-site physician coverage 24 h a day. This 

places increased demands on the compe-

tencies of nursing staff , who must be ca-

pable of promptly recognizing changes in 

clinical status, determining the need for 

medical consultation, or initiating an EMS re-

sponse. It must also be acknowledged that 

nursing personnel in such facilities may not 

possess advanced education or specializa-

tion. Currently, it is not possible to system-

atically verify the qualifi cations of non-physi-

cian healthcare personnel working in social 

care institutions. However, future integration 

of national healthcare and social care work-

-force databases in the Czech Republic is 

expected to allow for better insight into 

staff qualifications. These factors under-

score the urgent need for systematic sup-

port of clinical decision-making through 

standardized tools, evidence-based algo-

rithms, and ongoing professional educa-

tion and training. There is currently a scien-

tifi c and political debate at the national level 

concerning the need to improve the qualifi -

cations of nursing staff  and their legal pow-

ers in the area of decision-making and esca-

lation procedures, with the aim of achieving 

greater dia gnostic accuracy and access to 

appropriate care.

Implications for practice

The analysis of the collected data ena-

bled a detailed evaluation of acute clini-

cal deterioration symptoms and their rela-

tionship to the fi nal dia gnosis in patients 

with suspected stroke. The study provides 

valuable insight into clinical decision-mak-

ing within long-term care settings, partic-

ularly in the context of prehospital identi-

fi cation of neurological conditions. Based 

on the study fi ndings, a set of practical rec-

ommendations and clinical algorithms will 

be developed specifically for non-physi-

cian healthcare professionals, including reg-

istered nurses and paramedics. These tools 

are intended to support the identifi cation of 

acute deterioration symptoms and will be 

tailored to enhance informed decision-mak-

ing based on structured patient assessment. 

The recommendations will focus on improv-

ing the early recognition of neurological dis-

orders and acute changes in health status, 

to strengthen the clinical decision-making 

competencies of nursing personnel and en-

hance the quality of initial triage in non-acute 

care facilities.
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