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Abstract: Dementia is associated with high rates of admission to hospital, due to acute illness, and in-
hospital mortality. The study aimed to investigate the impact of dementia on in-hospital mortality and
identify the predictors of in-hospital mortality in these patients. This was a retrospective study evaluating
all the patients ≥65 years consecutively admitted to our Emergency Department (ED). We compared the
clinical outcomes of the patients with dementia at ED admission with those who did not have dementia,
using a propensity score-matched (PSM) paired cohort of controls. The patients were matched for age,
sex, Charlson Comorbidity Index value, and clinical severity at presentation (based on NEWS ≥ 5). The
primary study endpoint was all-cause in-hospital death. After the PSM, a total of 7118 patients, 3559 with
dementia and 3559 in the control group, were included in the study cohort. The mean age was 84 years,
and 59.8% were females. The overall mortality rate was higher for the demented patients compared
with the controls (18.7% vs. 16.0%, p = 0.002). The multivariate-adjusted hazard ratio (HR) showed that
dementia was an independent risk factor for death (HR 1.13 [1.01–1.27]; p = 0.033). In the patients with
dementia, respiratory failure (HR 3.08 [2.6–3.65]), acute renal failure (HR 1.64 [1.33–2.02]; p < 0.001),
hemorrhagic stroke (HR 1.84 [1.38–2.44]; p < 0.001), and bloodstream infection (HR 1.41 [1.17–1.71];
p = 0.001) were significant predictors of worse outcomes. Finally, the comorbidities and sever-
ity of illness at ED admission negatively influenced survival among the patients with dementia
(CCI HR 1.05 [1.01–1.1] p = 0.005; NEWS ≥ 5 HR 2.45 [1.88–3.2] p < 0.001). In conclusion, among
the hospitalized older patients, dementia was associated with a higher risk of mortality. Further-
more, among the older patients with dementia, respiratory failure and bloodstream infections were
independently associated with an increased risk of in-hospital mortality.
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1. Introduction

Dementia is a complex clinical syndrome characterized by progressive cognitive
decline and associated with a deterioration in behavior and reduction of the capacity for
independent living [1]. It includes a group of related neurodegenerative pathologies such
as Alzheimer’s disease (AD), vascular dementia, Lewy body dementia, frontotemporal
dementia, and Parkinson’s disease dementia.

Currently, the prevalence of dementia is estimated to be around 5% of the popula-
tion [2] and 51.8% of nursing home residents [3]. However, dementia typically affects
older patients and, largely due to the increase in population growth and the progressive
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population aging, a significant increase in the number of individuals affected by dementia
can be expected [4].

In patients with dementia, high mortality rates are reported [5]. In particular, older-
onset (>65 years of age), male sex, the neurodegenerative pathology involved and its
severity, impact on autonomy in daily life, and the consequent reduction in cognitive
performance have been associated with this increase in mortality [6–11].

Admission to the hospital due to acute illness, including Emergency Department (ED)
admission, is common for people affected by dementia, especially in their last years of
life, representing a stressful event for older patients and their caregivers [12,13]. The most
frequent causes of acute hospitalization are infectious diseases [14,15], and the presence of
dementia has been associated with an increased rate of hospitalization-related infections
and severe sepsis, with dementia itself being the cause of admission in a minority of
cases [16,17].

In patients with dementia, the rate of comorbidities also increases with age [5,18,19],
and the association between dementia and comorbidities, mainly cerebrovascular disease,
diabetes, and hypertension, increases the risk of adverse outcomes [8,20]. In addition,
dementia increases the hospital length of stay (LOS) [21,22], with both cognitive and
physical impairment and with a significant impact on mortality [12,14].

To date, despite the high prevalence of older patients hospitalized who are affected
by dementia, the effect of dementia on mortality is often underestimated, and studies
investigating the impact of dementia on prognoses are still lacking [8,23–25].

Thus, our study aimed to describe the clinical characteristics of older patients affected
by dementia and hospitalized, investigate the impact of dementia on in-hospital mortality,
and identify the predictors of in-hospital mortality in these patients.

2. Materials and Methods
2.1. Study Population

This is a single-center, retrospective study conducted in a large university hospital
[Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome]. We enrolled all the patients
over the age of 65 who had been diagnosed with dementia, admitted to ED, and then
hospitalized, over a six-year period from 1 January 2014 to 31 December 2019.

We included in the study sample patients who had received a definitive diagnosis
of dementia. The judgment criteria included both an admission diagnosis of dementia
and the presence of dementia in the hospital discharge record. The diagnosis at hospital
discharge was based on the codes defined by the “International Classification of Disease,
tenth revision” (ICD-10 CM). However, as is more extensively described in the limitations
section of the study, given the retrospective nature of our analysis, the data about the
subtype of dementia and its severity were not available.

The patients presenting to the ED and admitted to an intensive care unit (ICU) were
excluded from the study. For the patients > 65 years with multiple, recurrent ED admissions,
only the data from the first hospitalization were considered.

We compared the clinical outcome of the patients with dementia at ED admission with
those who did not have dementia, using a propensity score-matched (PSM) paired cohort
of controls. The patients were matched for age, sex, Charlson Comorbidity Index value,
and clinical severity at presentation (based on NEWS ≥ 5).

2.2. Study Variables

The data were obtained through consultation of electronic medical records, and each
patient’s health record was used to collect demographic and clinical characteristics, the
data regarding ED presentation, and events occurring during the hospital stay, including
the outcome at discharge. The clinical records were also reviewed to assess comorbidities
based on the patient’s history and hospital discharge diagnosis.

We evaluated the following information:

• Demographic data: age and sex.
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• Clinical presentation at the admission to ED: dyspnea, fever, chest pain, syncope,
abdominal pain, diarrhea, vomiting, malaise/fatigue.

• Physiological parameters at ED admission: body temperature, heart rate, respiratory
rate, systolic blood pressure, and level of consciousness assessed by the response
on the AVPU (Alert, Voice, Pain, Unresponsive) scale, peripheral oxygen saturation
(SpO2) in ambient air. Based on these parameters, the national early warning score
(NEWS) was calculated, and we categorized patients’ illness severity at admission as
NEWS < 5 or NEWS ≥ 5 [26].

• Clinical history and comorbidities: ischemic heart disease (IHD), congestive heart
failure (CHF), peripheral artery disease (PAD), cerebral vascular disease (previous
stroke), diabetes, chronic liver disease, chronic obstructive pulmonary disease (COPD),
chronic kidney disease (CKD). Overall comorbidity presence and severity were as-
sessed by the Charlson Comorbidity Index (CCI). The CCI is a validated score that
takes into account the number and the seriousness of the comorbid disease and assigns
weights, from 1 to 6, to each comorbidity for every individual. A CCI score of zero
represents no comorbidities, and a score from 1 to ≥6 represents a gradually higher
load of comorbidities, with a corresponding increase in mortality [27].

Moreover, acute medical conditions, defined as a new onset or acute exacerbation
of a preexisting clinical condition, were assessed: respiratory failure (here including any
acute medical condition needing oxygen therapy), COPD exacerbation, acute heart failure,
acute myocardial infarction, acute atrial fibrillation, pulmonary embolism, ischemic and
hemorrhagic stroke, bloodstream infections, pneumonia, abdominal infection, urinary tract
infection, and acute kidney injury (AKI).

2.3. Outcome Measures

The primary endpoint was all-cause in-hospital death.
Secondary endpoints were the identification of predictors of in-hospital mortality in

patients affected by dementia and the assessment of the role of dementia on the average
LOS.

2.4. Statistical Analysis

The categorical variables were presented as numbers and percentages. The continuous
normally distributed variables were presented as the mean ± standard deviation; the
non-normally distributed data were presented as the median [inter-quartile range], and the
binary or ordinal variables were presented as absolute frequency (%).

The sample was divided into two groups, a study group of patients with a known
diagnosis of dementia, and a control group obtained by matching a cohort of controls
by 1:1 propensity score matching (PSM). The PSM was calculated by a logistic regression
model using the nearest neighbor technique. The variables considered for the PSM were:
age, gender, comorbidities, and NEWS score > 5 [25,26]. An optimal matching with a
caliper size of 0.2 was used to avoid poor matches. A description of the PSM analysis and
distribution before and after the match is provided in the Supplementary Materials.

The LOS was calculated from the time of ED admission to the discharge or death.
The survival analysis was performed according to the Kaplan–Meier methods, and the
differences in survival were assessed using the log-rank test. The study variables were
assessed for the association with all-cause in-hospital death by a univariate Cox regression
analysis. The significant variables in the univariate analysis were entered into a multivariate
Cox regression model to identify the independent risk factors for survival. A further
analysis using the Cox model was performed by evaluating the clustered acute medical
conditions. The association of factors with in-hospital death in the multivariate analysis is
expressed as the hazard ratio (HR) [95% confidence interval].

A two-sided p-value of 0.05 or less was considered significant. All the data were
analyzed by SPSS v26® (IBM, Armonk, NY, USA).
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3. Results
3.1. Study Cohort and Baseline Characteristics

Overall, 48,962 patients ≥ 65 years were evaluated at ED admission during the study
period (Table 1). Among them, 3559 (7.3%) had a confirmed diagnosis of dementia. The
people affected by dementia admitted to the ED were significantly older, with a median
age of 85 years vs. 78 years compared to the entire population analyzed. The most common
causes of ED access among all the patients were dyspnea (20.1%) and fever (19.0%), while
syncope (7.7%) and diarrhea (3.4%) were less common. The most prevalent comorbidities
were IHD (22.4%), PAD (22.0%), and diabetes (21.6%).

Table 1. Population demographics of all adults ≥ 65 years admitted to the Emergency Department
(ED) and subsequently hospitalized.

Variable All
n = 48,962

Controls
n = 45,402

Dementia
n = 3559 p

Age § 78 [72–84] 78 [71–84] 85 [80–89] <0.001
Sex (Male) 25,352 (51.8) 23,948 (52.7) 1404 (39.4) <0.001

Emergency Department presentation

Dyspnea 9852 (20.1) 9096 (20.0) 729 (20.5) 0.525
Fever 9302 (19.0) 8520 (18.8) 782 (22.0) <0.001
Chest pain 5978 (12.2) 5817 (12.8) 161 (4.5) <0.001
Syncope 3775 (7.7) 3420 (7.5) 355 (10.0) <0.001
Abdominal pain 5531 (11.3) 5324 (11.7) 207 (5.8) <0.001
Diarrhea 1687 (3.4) 1553 (3.4) 134 (3.8) 0.279
Vomit 4008 (8.2) 3752 (8.3) 256 (7.2) 0.025
Malaise/fatigue 5785 (11.8) 5411 (11.9) 374 (10.5) 0.012
NEWS ≥ 5 7061 (14.4) 6533 (14.4) 528 (14.8) 0.470

Total ED time (hours) 16.8 [5.5–27.4] 16.2 [5.3–27.1] 21.3 [9.3–30.9] <0.001

Clinical history

Charlson Comorbidity Index 5 [4–7] 5 [4–7] 7 [5–8] <0.001

Ischemic heart disease 10,950 (22.4) 10,305 (22.7) 645 (18.1) <0.001
Congestive heart failure 9055 (18.5) 8159 (18.0) 895 (25.2) <0.001
Peripheral vascular disease 10,764 (22.0) 9425 (20.8) 1338 (37.6) <0.001
Previous stroke 5470 (11.2) 4635 (10.2) 834 (23.4) <0.001
COPD # 6539 (13.4) 5999 (13.2) 540 (15.2) 0.001
Diabetes 10,553 (21.6) 9781 (21.5) 772 (21.7) 0.842
Chronic liver disease 1739 (3.6) 1676 (3.7) 31 (0.9) 0.712
Chronic kidney disease 7963 (22.4) 7166 (15.8) 796 (22.4) <0.001

Acute medical conditions

Respiratory failure 6586 (13.5) 5904 (13.0) 681 (19.1) <0.001
COPD exacerbation # 1798 (3.7) 1651 (3.6) 147 (4.1) 0.132
Acute heart failure 5792 (11.8) 5172 (11.4) 619 (17.4) <0.001
Acute myocardial infarction 2881 (5.9) 2798 (6.2) 83 (2.3) <0.001
Acute atrial fibrillation 7310 (14.9) 6741 (14.8) 569 (16.0) 0.067
Pulmonary embolism 753 (1.5) 702 (1.5) 51 (1.4) 0.596
Ischemic stroke 5031 (10.3) 4549 (10.0) 482 (13.5) <0.001
Hemorrhagic stroke 2172 (4.4) 1947 (4.3) 225 (6.3) <0.001
Bloodstream infections 3456 (7.1) 3084 (6.8) 372 (10.5) <0.001
Pneumonia 5119 (10.5) 4386 (9.7) 733 (20.6) <0.001
Abdominal infection 1845 (3.8) 1743 (3.8) 102 (2.9) 0.003
Urinary tract infection 3756 (7.7) 3729 (7.2) 477 (13.4) <0.001
Acute kidney injury 3337 (6.8) 2961 (6.5) 376 (10.6) <0.001

Outcomes

Death 5523 (11.3) 4865 (10.7) 666 (18.7) <0.001
Discharge home 37,316 (76.2) 35,151 (77.4) 2165 (60.8) <0.001
LOS £ 9.1 [5.5–14.8] 9.0 [5.5–14.6] 12.6 [6.1–15.5] <0.001

# Chronic Obstructive Pulmonary Disease; § Include percutaneous drainages, endoscopic operative procedures,
and intravascular procedures; £ Length of Hospital Stay.

After the PSM, a total of 7118 patients, 3559 with dementia and 3559 in the control
group, were included in the study cohort.

3.2. Comparison of the Matched Study Groups

The patients included in the study had a median age of 84 years and were predomi-
nantly women (59.8%). At admission, the patients had similar clinical presentations and
severities, as defined by NEWS, in both groups (Table 2). Fever tended to be slightly more
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common in the demented patients but was not statistically significant (20.7% vs. 22.0%;
p = 0.107). The time spent in the ED was less for the patients with dementia, with a median
time of 21.3 h compared with 21.6 h in the controls.

Table 2. Population demographics of adults ≥ 65 years admitted to the Emergency Department (ED)
and subsequently hospitalized. Comparison of patients with dementia and patients with no cognitive
impairment (controls).

Variable All
n = 7118

Controls
n = 3559

Dementia
n = 3559 p

Age 84 [79–89] 84 [79–89] 84 [80–89] 0.866
Sex (Male) 2863 (40.2) 1459 (41.0) 1404 (39.4) 0.096

Emergency Department presentation

Dyspnea 1438 (20.2) 709 (19.9) 729 (20.5) 0.287
Fever 1520 (21.4) 738 (20.7) 782 (22.0) 0.107
Chest pain 310 (4.4) 149 (4.2) 161 (4.5) 0.261
Syncope 716 (10.1) 361 (10.1) 355 (10.0) 0.422
Abdominal pain 397 (5.6) 190 (5.3) 207 (5.8) 0.204
Diarrhea 285 (4.0) 151 (4.2) 134 (3.8) 0.167
Vomit 499 (7.0) 243 (6.8) 256 (7.2) 0.289
Malaise/fatigue 746 (10.5) 372 (10.5) 374 (10.5) 0.485
NEWS ≥ 5 ** 1062 (14.9) 534 (15.0) 528 (14.8) 0.434

Total ED time (hours) *** 23.1 [7.9–29.8] 21.6 [6.7–28.8] 21.3 [9.3–30.9] <0.001

Clinical history

Charlson Comorbidity Index 7 [5–9] 7 [5–9] 7 [5–8] 0.237

Ischemic heart disease 1530 (21.5) 885 (24.9) 645 (18.1) <0.001
Congestive heart failure 1886 (26.5) 991 (27.8) 895 (25.2) 0.005
Peripheral vascular disease 2377 (33.4) 1039 (29.2) 1338 (37.6) <0.001
Previous stroke 1445 (20.3) 611 (17.2) 834 (23.4) <0.001
COPD # 953 (13.4) 470 (13.2) 540 (15.2) 0.001
Diabetes 1537 (21.6) 765 (21.5) 772 (21.7) <0.001
Chronic liver disease 106 (1.5) 75 (2.1) 31 (0.9) <0.001
Chronic kidney disease 1724 (24.2) 928 (26.1) 796 (22.4) <0.001

Acute medical conditions

Respiratory failure 1377 (19.3) 696 (19.6) 681 (19.1) 0.337
COPD exacerbation # 326 (4.6) 179 (5.0) 147 (4.1) 0.039
Acute heart failure 1270 (17.8) 651 (18.3) 619 (17.4) 0.169
Acute myocardial infarction 214 (3.0) 131 (3.7) 83 (2.3) 0.001
Acute atrial fibrillation 1246 (17.5) 677 (19.0) 569 (16.0) <0.001
Pulmonary embolism 105 (1.5) 54 (1.5) 51 (1.4) 0.422
Ischemic stroke 960 (13.5) 478 (13.4) 482 (13.5) 0.459
Hemorrhagic stroke 400 (5.6) 175 (4.9) 225 (6.3) 0.006
Bloodstream infections 620 (8.7) 248 (7.0) 372 (10.5) <0.001
Pneumonia 1215 (17.1) 482 (13.5) 733 (20.6) <0.001
Abdominal infection 176 (2.5) 74 (2.1) 102 (2.9) 0.020
Urinary tract infection 740 (10.4) 263 (7.4) 477 (13.4) <0.001
Acute kidney injury 731 (10.3) 355 (10.0) 376 (10.6) 0.217

Outcomes

Death 1237 (17.4) 571 (16.0) 666 (18.7) 0.002
Discharge home 4628 (65.0) 2463 (69.2) 2165 (60.8) <0.001
LOS £ 12.4 [6.1–15.3] 12.2 [6.0–15.1] 12.6 [6.1–15.5] 0.342

# Chronic Obstructive Pulmonary Disease; £ Length of Hospital Stay, ** National Early Warning Score;
*** Emergency Department.

Most of the enrolled patients had comorbidities, with a median CCI of 7. The patients
with dementia had a more frequent history of stroke (23.4% vs. 17.2%), PAD (37.6% vs. 29.2%),
and COPD (15.2% vs. 13.2%).

In the patients with dementia, IHD (18.1% vs. 24.9%), chronic liver disease (0.9% vs. 2.1%),
and CKD (22.4% vs. 26.1%) were significantly rarer than in the non-demented. The
comorbidities such as diabetes and CHF were balanced between the two groups.

The most common acute medical conditions affecting the patients in the study cohort
were respiratory failure (19.3%), acute heart failure (17.8%), acute atrial fibrillation (17.5%),
and pneumonia (17.1%).

The people affected by dementia were found to be more commonly hospitalized with
infectious diseases, including mostly pneumonia (20.6%), urinary tract infections (13.4%),
bloodstream infections (10.5%), and abdominal infections (2.9%). The dementia patients
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also showed a higher rate of hemorrhagic stroke, while no difference in the ischemic stroke
rate was observed. Acute cardiovascular events were significantly more frequent in the
control group, with a statistically significant difference in the case of acute myocardial
infarction (3.7% vs. 2.3%; p = 0.001) and acute atrial fibrillation (19% vs. 16%; p < 0.001). No
differences were found in terms of pulmonary embolism and AKI, while a slightly longer
hospitalization related to respiratory failure (19.6% vs. 19.1%) and COPD exacerbation
(5.0% vs. 4.1%) was observed in the control group.

By the end of the observational study period, 1237 patients (17.4%) had died, with a
higher rate in the people affected by dementia (18.7% vs. 16.0%).

The mean LOS was 12.4 days, but the demented people had a slightly longer LOS
compared with the controls (12.6 days vs. 12.2 days). In contrast, the rate of discharge
home was significantly higher in the patients without dementia (69.2% vs. 60.8%).

3.3. Variables Associated with the Primary Endpoint (Survival Analysis in Patients with Dementia
vs. Controls)

Overall, 1237 patients in the study died (Table 3). The deceased patients were
more frequently women (54%), older (median age 81 years), and affected by dementia
(53.8% vs. 49.2%; p < 0.001). A more severe clinical presentation and a higher deterioration
of physiological parameters at ED admission, expressed by a NEWS ≥ 5, were associated
with a significant increase in mortality (29.2% vs. 11.0%; p < 0.001).

The deceased patients were more frequently hospitalized for dyspnea (28.6% vs. 18.4%)
and fever (23.4% vs. 20.9%), while admission for chest pain (4.8% vs. 2.1%) and syncope
(11.1% vs. 5.1%) was the most common in the surviving group.

The presence of comorbidities also played a role in influencing mortality: the deceased
patients showed a higher comorbidity rate (CCI = 6) compared with the surviving patients
(CCI = 5). The deceased patients had a more frequent anamnesis of CHF (36% vs. 24.5%)
and CKD (32.8% vs. 22.4%). No statistically significant differences were found in the rate of
IHD, PAD, diabetes, and chronic liver disease among the deceased and surviving patients.

Furthermore, the deceased patients showed a higher frequency of respiratory fail-
ure (47.9% vs. 13.3%), acute heart failure (24.3% vs. 16.5%), sepsis (19.9% vs. 6.4%),
pneumonia (28.1% vs. 14.7%), acute renal failure (18.1% vs. 8.6%), and hemorrhagic
stroke (8.9% vs. 4.9%). COPD relapses (5% vs. 2.7%), as well as abdominal infections
(2.8% vs. 1.1%) and urinary tract infections (11.3% vs. 6.2%), were more common in the
surviving patients. The LOS was significantly shorter for the group of deceased patients
(8.3 vs. 9.1).

3.4. Multivariate Analysis for In-Hospital Death

In the multivariate Cox regression analysis, several factors emerged as independent
predictors of worse outcomes in our cohort (Table 4). Among these, dementia resulted in a
significant independent risk factor for death (HR 1.13 [1.01–1.27]; p = 0.033). Predictably, a
high rate of comorbidities and more severe clinical conditions on ED admission (NEWS ≥ 5)
were associated with a worse prognosis in the whole sample.

Once adjusted for the baseline covariates (Table 5), the occurrence of respiratory
failure was associated with an increased HR for death in the patients affected by dementia
(HR 3.08 [2.6–3.65]).

Similarly, AKI (HR 1.64 [1.33–2.02]; p < 0.001), hemorrhagic stroke (HR 1.84 [1.38–2.44];
p < 0.001), and bloodstream infections (HR 1.41 [1.17–1.71]; p = 0.001) were other significant
risk factors for mortality in the demented patients.

Finally, the comorbidities and severity of illness at ED admission negatively influ-
enced survival among the patients with dementia (CCI HR 1.05 [1.01–1.1] p = 0.005;
NEWS ≥ 5 HR 2.45 [1.88–3.2] p < 0.001).
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Table 3. Population demographics of adults ≥ 65 years admitted to the Emergency Department (ED)
and subsequently hospitalized. Comparison with respect to all cause in-hospital death.

Variable Survived
n = 5881

Deceased
n = 1237 p Value

Dementia 2893 (49.2) 666 (53.8) 0.002

Age 78 [72–84] 81 [75–87] <0.001
Sex (Male) 2292 (39.0) 571 (46.2) <0.001

Emergency Department presentation

Dyspnea 1084 (18.4) 354 (28.6) <0.001
Fever 1230 (20.9) 290 (23.4) 0.052
Chest pain 284 (4.8) 26 (2.1) <0.001
Syncope 653 (11.1) 63 (5.1) <0.001
Abdominal pain 339 (5.8) 58 (4.7) 0.074
Diarrhea 226 (3.8) 59 (4.8) 0.078
Vomit 422 (7.2) 77 (6.2) 0.129
Malaise/fatigue 626 (10.6) 120 (9.7) 0.175
NEWS ≥ 5 at ED admission ** 701 (11.9) 361 (29.2) <0.001

Total ED time (hours) *** 16.7 [5.6–27.3] 17.3 [5.3–28.4] 0.088

Clinical history

Charlson Comorbidity Index 5 [4–7] 6 [5–8] <0.001

Ischemic heart disease 1260 (21.4) 270 (21.8) 0.39
Congestive heart failure 1441 (24.5) 445 (36) <0.001
Peripheral vascular disease 1936 (32.9) 441 (35.7) 0.035
Previous stroke 1176 (20) 269 (21.7) 0.089
Diabetes 1388 (23.6) 280 (22.6) 0.245
Chronic liver disease 86 (1.5) 20 (1.6) 0.381
Chronic kidney disease 1318 (22.4) 406 (32.8) <0.001

Acute medical conditions

Respiratory failure 784 (13.3) 593 (47.9) <0.001
COPD exacerbation # 293 (5) 33 (2.7) <0.001
Acute heart failure 969 (16.5) 301 (24.3) <0.001
Acute myocardial infarction 178 (3) 36 (2.9) 0.927
Acute atrial fibrillation 1051 (17.9) 195 (15.8) 0.077
Pulmonary embolism 80 (1.4) 25 (2) 0.091
Ischemic stroke 784 (13.3) 176 (14.2) 0.213
Hemorrhagic stroke 290 (4.9) 110 (8.9) <0.001
Bloodstream infections 374 (6.4) 246 (19.9) <0.001
Pneumonia 867 (14.7) 348 (28.1) <0.001
Abdominal infection 162 (2.8) 14 (1.1) <0.001
Urinary tract infection 663 (11.3) 77 (6.2) <0.001
Acute kidney injury 507 (8.6) 224 (18.1) <0.001

LOS £ 9.1 [5.6–14.5] 8.3 [3.3–17.9] <0.001

# Chronic Obstructive Pulmonary Disease; £ Length of Hospital Stay; ** National Early Warning Score;
*** Emergency Department.

Table 4. Multivariate analysis for the whole sample.

Variable Hazard Ratio
[95% Confidence Interval] p Value

Dementia 1.13 [1.01–1.27] 0.033
Emergency Department presentation
Charlson Comorbidity Index 1.03 [1.01–1.06] 0.048
NEWS ≥ 5 at ED admission ** 2.43 [1.98–2.97] <0.001
Acute medical conditions

Respiratory failure 3.44 [3.05–3.90] <0.001
COPD exacerbation # 0.59 [0.41–1.05] 0.12
Acute heart failure 1.14 [0.99–1.3] 0.06
Acute myocardial infarction 1.13 [0.81–1.58] 0.46
Acute atrial fibrillation 0.9 [0.77–1.06] 0.22
Pulmonary embolism 0.7 [0.46–1.03] 0.07
Ischemic stroke 1.19 [0.99–1.42] 0.52
Hemorrhagic stroke 1.74 [1.41–2.16] <0.001
Bloodstream infections 1.3 [1.12–1.5] 0.001
Pneumonia 1.01 [0.88–1.15] 0.92
Abdominal infections 0.6 [0.35–1.02] 0.06
Urinary tract infections 0.49 [0.39–0.62] <0.001
Acute kidney injury 1.74 [1.5–2.02] <0.001

# Chronic Obstructive Pulmonary Disease; ** National Early Warning Score.
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Table 5. Hazard ratio for in-hospital mortality in patients with dementia.

Variable Hazard Ratio
[95% Confidence Interval] p Value

Emergency Department presentation

Charlson Comorbidity Index 1.05 [1.01–1.1] 0.005

NEWS ≥ 5 at ED admission ** 2.45 [1.88–3.2] <0.001

Acute medical conditions

Respiratory failure 3.08 [2.6–3.65] <0.001
COPD exacerbation # 0.72 [0.57–1.1] 0.1
Acute heart failure 1.05 [0.86–1.26] 0.68
Acute myocardial infarction 1.34 [0.85–2.13] 0.21
Acute atrial fibrillation 0.93 [0.75–1.16] 0.54
Pulmonary embolism 0.61 [0.33–1.11] 0.1
Ischemic stroke 1.01 [0.80–1.31] 0.91
Hemorrhagic stroke 1.84 [1.38–2.44] <0.001
Bloodstream infections 1.41 [1.17–1.71] 0.001
Pneumonia 1.04 [0.88–1.24] 0.64
Abdominal infections 0.49 [0.22–1.1] 0.86
Urinary tract infections 0.5 [0.37–0.66] <0.001
Acute kidney injury 1.64 [1.33–2.02] <0.001

# Chronic Obstructive Pulmonary Disease; ** National Early Warning Score.

4. Discussion

The main finding of the present study is that, among older patients admitted to the
ED for any cause and then hospitalized, dementia is a risk factor for in-hospital mortality,
regardless of the burden of other comorbidities and disease severity at hospital admission.

Dementia is a global health matter with a significant economic and social impact.
Moreover, the aging of the worldwide population [28] is driving an unprecedented increase
in the number of people with dementia. As a consequence, in recent decades, an emergent
growth of acute hospitalizations in this population has been observed. Therefore, a better
understanding of the factors affecting the clinical outcomes is crucial to improve the
management of hospitalized patients with dementia.

In this study, we compared the clinical characteristics and the outcomes of a cohort
of hospitalized older patients with and without dementia. Consistent with the previous
reports, as well as the future trends depicted by the latest analysis, the demented patients in
our cohort were older and more commonly females [3]. Moreover, they had a great burden
of comorbidity, particularly heart failure, CKD, PAD, and a history of stroke, compared
with the non-demented patients [29]. By contrast, as previously reported [30], chronic
ischemic heart disease showed a lower prevalence, due to the increased lethality of this
condition.

Furthermore, the present analysis showed that, among the demented patients, a high
comorbidity burden and a more severe clinical presentation and ED admission were as-
sociated with a worse clinical outcome. To date, increasing age and dementia, as well as
the number of comorbidities and worse clinical conditions at the time of ED admission,
have already been recognized as risk factors for in-hospital mortality [31,32]. A large,
registry-based cohort study conducted in a Danish population by Taudorf et al., investigat-
ing the impact of somatic and psychiatric comorbidities on mortality in patients affected
by dementia aged ≥ 65 years, showed that mortality in the demented patients was more
than double compared with the general population, even after adjusting for comorbidities.
It suggested that dementia, per se, contributes to increased mortality, which is further
increased by the comorbidities burden [20]. Similarly, our results were in line with those
reported by Tonelli et al. [8], who showed that dementia and multimorbidity were strongly
correlated with all-cause hospital admissions and increased in-hospital mortality. Fur-
thermore, in one of the most comprehensive studies examining the trends in Alzheimer’s
disease (AD) patient admissions, conducted by Beydoun et al. [29], having more than five
comorbidities was associated with a more-than-doubled risk of mortality. Interestingly,
among the comorbid conditions included in the Beydoun cohort, those which predicted
mortality with the highest odds were CHF, renal failure, and peripheral vascular disorders.
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Not surprisingly, given the intrinsic frailty of this patient population, adverse clinical
events occurring during the hospital stay were correlated with a high risk of mortality [33].
As a consequence, the timely diagnosis and treatment of acute illness should represent a
target for mortality prevention in these patients.

In the present study, we found that the demented patients showed a higher prevalence
of infections, mainly pneumonia, followed by bloodstream, abdominal, and urinary tract
infections. Infectious diseases in patients with dementia have already been ranked not only
as the most common cause of hospital admission but also as a risk factor leading to a higher
mortality rate [14,15,34,35]. Indeed, demented people usually have a great burden of risk
factors for infections, such as reduced personal hygiene, an increased need for bladder
catheterization, and dysphagia with an increased risk of inhalation and nasogastric tube
feeding [36,37].

Among infections, pneumonia is certainly the most common cause of hospitalization in
older adults, especially in those with dementia. This may be explained by dementia-related
characteristics (e.g., dysphagia and impaired functional status) and more frequent use of
sedative medications, which are all established risk factors for developing pneumonia [38].
Furthermore, several studies have reported that people with dementia tend to die more
often from pneumonia [39,40]. In addition, a previous meta-analysis indicated that the
odds of pneumonia-associated death were increased more than two-fold for patients with
dementia than for those without dementia [15]. Conversely, in our cohort of demented
patients, pneumonia was not significantly associated with an increased risk of in-hospital
mortality. However, we found that the occurrence of respiratory failure in the demented
patients increased three-fold their risk of death. These findings may be explained by
a selection bias of patients with pneumonia, because, in our study, any acute medical
condition resulting in respiratory failure was included in the so-called category “respiratory
failure”, regardless of the etiology. Therefore, all the cases of pneumonia needing oxygen
therapy, as well the other acute respiratory diseases—e.g., COPD exacerbation, acute heart
failure, or pulmonary embolism—presenting with respiratory failure, contributed to the
increased risk of death in the demented patients. Likewise, a retrospective observational
cohort study including patients with dementia admitted to the Intensive Care Unit showed
that the most frequent causes of death were respiratory [41].

It is well known that uncontrolled infections may lead to a bloodstream infection
and, consequently, to acute organ dysfunction with an increased risk of death. As pre-
viously reported, older hospitalized patients are at high risk of developing bloodstream
infections, and both advancing age and underlying comorbidities are associated with
higher mortality [16,36,37,42]. However, although there is an extensive body of literature
focused on the epidemiology of bloodstream infections, older patients, particularly those
with dementia, have infrequently been the focus to date [37,43,44]. Furthermore, although
advancing age and comorbidities are highly relevant for predicting the outcomes of pa-
tients diagnosed with bloodstream infections, in several previous studies, the differences
in comorbidities were not taken into account in the statistical analysis [37]. In line with
the previous reports [16,36,37,42], the present study showed that, compared with the non-
demented patients, bloodstream infections were more common in those with dementia
(7% vs. 10%). Furthermore, our analysis showed that, in the demented hospitalized pa-
tients, bloodstream infections increased by nearly 1.5 times the risk of in-hospital death.
Similar results were also reported in a German population-based cross-sectional survey,
in which Dasch et al. demonstrated that, in demented patients, the presence of infectious
diseases, such as pneumonia and sepsis, was correlated with an increased likelihood of
death in hospital [45].

Indeed, aging is associated with complex changes in the immune system, including an
altered acute phase reaction with a greater risk of worse outcomes after severe infection [46],
diagnostic difficulties, and potential differences in treatment and clinical quality. In addition,
patients with dementia commonly have an atypical or asymptomatic clinical onset, and the
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febrile response may be blunted or absent, resulting in both increased risk of bloodstream
infections and delayed diagnosis and treatment [47].

Therefore, our findings are of great interest for a better understanding of how to
improve outcomes among older patients with dementia. These include appropriate ED
management to reduce hospital admission, better access to clinical care, and tailored
management of comorbidities and acute events to prevent poor clinical outcomes in this
population.

5. Limitations

Our research has some limitations. Firstly, being a retrospective analysis, all the data
were extracted from electronic records, and our classification of cases and diagnoses was
based on the information available in the hospital records. In particular, the patients en-
rolled were classified as “demented” if they had received both an admission and discharge
diagnosis of dementia in the hospital records. As a result, there may have been a misclassifi-
cation of some demented patients, especially those with milder diseases. Moreover, a major
limitation of this study was the lack of information about the sub-type of dementia. For
this reason, it was not possible to assess the impact on mortality of the different subtypes
of dementia. As a matter of fact, even though several studies addressing this issue have
actually found no significant differences in mortality among dementia subtypes [48], a
recent meta-analysis found that non-Alzheimer’s dementias were associated with higher
mortality rates and shorter life expectancy than Alzheimer’s disease [49]. Furthermore,
our ED has a dedicated geriatric unit for the early identification of frail patients, and our
comprehensive assessment of older patients could be more accurate. As explained above
about the reasons for the lack of data about the diagnosis of dementia and its subtypes, the
ascertainment of acute medical conditions could have been incomplete.

Secondly, this is a single-center study, and the enrolled population could not be
representative of all demented patients. Thirdly, as in prior studies, no information was
available about the pharmacological treatments that are potential contributors to adverse
clinical outcomes [50–52].

6. Conclusions

Among hospitalized older patients, dementia is associated with a higher risk of
mortality. Furthermore, among older patients with dementia, the burden of comorbidities,
any cause of respiratory failure, and bloodstream infections are independently associated
with an increased risk of in-hospital mortality.

Therefore, among older patients with dementia, not only better access to care and
adequate infection prevention to reduce hospital admission but also tailored management
of both comorbidities and acute events, especially respiratory failure and bloodstream
infections, should be encouraged to prevent poor outcomes.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm12010059/s1, Description of propensity score match and
Table S1. Sample sizes before and after PSM. Figure S1. R graph of study population before and after
propensity score matching. Figure S2. Distribution of the standardized differences before and after
the matching.

Author Contributions: G.D.M.: conceptualization, validation, visualization, writing—original draft,
writing—review and editing; M.L.B.: validation, visualization, writing—original draft, writing—
review and editing; D.A.D.P.: software, formal analysis; A.S.: writing—review and editing; A.R.:
writing—review and editing; F.L.: writing—review and editing; A.G.: writing—review and editing;
G.G.: writing—review and editing; F.F.: writing—review and editing; M.C.: supervision, conceptual-
ization, methodology, data curation, formal analysis, writing—review and editing. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

https://www.mdpi.com/article/10.3390/jcm12010059/s1
https://www.mdpi.com/article/10.3390/jcm12010059/s1


J. Clin. Med. 2023, 12, 59 11 of 13

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of IRCCS Fondazione Policlinico
Universitario Agostino Gemelli of Rome (IRB# 0014774/22).

Informed Consent Statement: Patient consent was waived due to organizational issues. This is
mainly related to the inclusion criteria of the study, the enrollment method, the statistical number of
the chosen sample, as well as the period that had elapsed since the data referring to the interested
parties were originally collected.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hugo, J.; Ganguli, M. Dementia and Cognitive Impairment. Clin Geriatr Med. 2014, 30, 421–442. [CrossRef] [PubMed]
2. Ponjoan, A.; Garre-Olmo, J.; Blanch, J.; Fages, E.; Alves-Cabratosa, L.; Martí-Lluch, R.; Comas-Cufí, M.; Parramon, D.; Garcia-Gil,

M.; Ramos, R. Epidemiology of dementia: Prevalence and incidence estimates using validated electronic health records from
primary care. Clin. Epidemiol. 2019, 11, 217–228. [CrossRef] [PubMed]

3. Hoffmann, F.; Kaduszkiewicz, H.; Glaeske, G.; van den Bussche, H.; Koller, D. Prevalence of dementia in nursing home and
community-dwelling older adults in Germany. Aging Clin. Exp. Res. 2014, 26, 555–559. [CrossRef]

4. GBD 2019 Dementia Forecasting Collaborators. Estimation of the global prevalence of dementia in 2019 and forecasted prevalence
in 2050: An analysis for the Global Burden of Disease Study 2019. Lancet Public Health 2022, 7, e105–e125. [CrossRef] [PubMed]

5. Guehne, U.; Riedel-Heller, S.; Angermeyer, M.C. Mortality in Dementia. Neuroepidemiology 2005, 25, 153–162. [CrossRef] [PubMed]
6. Connors, M.H.; Ames, D.; Boundy, K.; Clarnette, R.; Kurrle, S.; Mander, A.; Ward, J.; Woodward, M.; Brodaty, H. Predictors of

Mortality in Dementia: The PRIME Study. J. Alzheimer’s Dis. 2016, 52, 967–974. [CrossRef]
7. Garcia-Ptacek, S.; Farahmand, B.; Kåreholt, I.; Religa, D.; Cuadrado, M.L.; Eriksdotter, M. Mortality Risk after Dementia Diagnosis

by Dementia Type and Underlying Factors: A Cohort of 15, 209 Patients based on the Swedish Dementia Registry. J. Alzheimer’s
Dis. 2014, 41, 467–477. [CrossRef]

8. Tonelli, M.; Wiebe, N.; Straus, S.; Fortin, M.; Guthrie, B.; James, M.T.; Klarenbach, S.W.; Tam-Tham, H.; Lewanczuk, R.; Manns,
B.J.; et al. Alberta Kidney Disease Network. Multimorbidity, dementia and health care in older people: A population-based
cohort study. CMAJ Open. 2017, 5, E623–E631. [CrossRef]

9. Wattmo, C.; Londos, E.; Minthon, L. Risk Factors That Affect Life Expectancy in Alzheimer’s Disease: A 15-Year Follow-Up.
Dement. Geriatr. Cogn. Disord. 2014, 38, 286–299. [CrossRef]

10. Verdan, C.; Casarsa, D.; Perrout, M.R.; Santos, M.; Alves de Souza, J.; Nascimento, O.; Freire Coutinho, E.S.; Laks, J. Lower
mortality rate in people with dementia is associated with better cognitive and functional performance in an outpatient cohort.
Arq. Neuropsiquiatr. 2014, 72, 278–282. [CrossRef]

11. Loi, S.M.; Tsoukra, P.; Chen, Z.; Wibawa, P.; Mijuskovic, T.; Eratne, D.; Di Biase, M.A.; Evans, A.; Farrand, S.; Kelso, W.; et al.
Mortality in dementia is predicted by older age of onset and cognitive presentation. Aust. N. Z. J. Psychiatry. 2022, 56, 852–861.
[CrossRef] [PubMed]

12. Sleeman, K.E.; Perera, G.; Stewart, R.; Higginson, I.J. Predictors of emergency department attendance by people with dementia
in their last year of life: Retrospective cohort study using linked clinical and administrative data. Alzheimer’s Dement. 2018, 14,
20–27. [CrossRef] [PubMed]

13. Covino, M.; Petruzziello, C.; Onder, G.; Migneco, A.; Simeoni, B.; Franceschi, F.; Ojetti, V. A 12-year retrospective analysis of
differences between elderly and oldest old patients referred to the emergency department of a large tertiary hospital. Maturitas
2019, 120, 7–11. [CrossRef] [PubMed]

14. Lin, P.C.; Lin, L.C.; Hsieh, H.F.; Chen, Y.M.; Chou, P.L.; Li, C.H. Primary diagnoses and outcomes of emergency department visits
in older people with dementia: A hospital-based retrospective study in Taiwan. Int. Psychogeriatr. 2020, 32, 97–104. [CrossRef]

15. Foley, N.C.; Affoo, R.H.; Martin, R.E. A Systematic Review and Meta-Analysis Examining Pneumonia-Associated Mortality in
Dementia. Dement. Geriatr. Cogn. Disord. 2015, 39, 52–67. [CrossRef]

16. Shen, H.N.; Lu, C.L.; Li, C.Y. Dementia Increases the Risks of Acute Organ Dysfunction, Severe Sepsis and Mortality in
Hospitalized Older Patients: A National Population-Based Study. PLoS ONE 2012, 7, e42751. [CrossRef]

17. Afonso-Argilés, F.J.; Meyer, G.; Stephan, A.; Comas, M.; Wübker, A.; Leino-Kilpi, H.; Lethin, C.; Saks, K.; Soto-Martin, M.; Sutcliffe,
C.; et al. RightTimePlaceCare Consortium. Emergency department and hospital admissions among people with dementia living
at home or in nursing homes: Results of the European RightTimePlaceCare project on their frequency, associated factors and
costs. BMC Geriatr. 2020, 20, 453. [CrossRef]

18. Snowden, M.B.; Steinman, L.E.; Bryant, L.L.; Cherrier, M.M.; Greenlund, K.J.; Leith, K.H.; Levy, C.; Logsdon, R.G.; Copeland, C.;
Vogel, M.; et al. Dementia and co-occurring chronic conditions: A systematic literature review to identify what is known and
where are the gaps in the evidence? Int. J. Geriatr. Psychiatry. 2017, 32, 357–371. [CrossRef]

http://doi.org/10.1016/j.cger.2014.04.001
http://www.ncbi.nlm.nih.gov/pubmed/25037289
http://doi.org/10.2147/CLEP.S186590
http://www.ncbi.nlm.nih.gov/pubmed/30881138
http://doi.org/10.1007/s40520-014-0210-6
http://doi.org/10.1016/S2468-2667(21)00249-8
http://www.ncbi.nlm.nih.gov/pubmed/34998485
http://doi.org/10.1159/000086680
http://www.ncbi.nlm.nih.gov/pubmed/15990446
http://doi.org/10.3233/JAD-150946
http://doi.org/10.3233/JAD-131856
http://doi.org/10.9778/cmajo.20170052
http://doi.org/10.1159/000362926
http://doi.org/10.1590/0004-282X20140003
http://doi.org/10.1177/00048674211041003
http://www.ncbi.nlm.nih.gov/pubmed/34420425
http://doi.org/10.1016/j.jalz.2017.06.2267
http://www.ncbi.nlm.nih.gov/pubmed/28838779
http://doi.org/10.1016/j.maturitas.2018.11.011
http://www.ncbi.nlm.nih.gov/pubmed/30583768
http://doi.org/10.1017/S1041610219000395
http://doi.org/10.1159/000367783
http://doi.org/10.1371/journal.pone.0042751
http://doi.org/10.1186/s12877-020-01835-x
http://doi.org/10.1002/gps.4652


J. Clin. Med. 2023, 12, 59 12 of 13

19. Helzner, E.P.; Scarmeas, N.; Cosentino, S.; Tang, M.X.; Schupf, N.; Stern, Y. Survival in Alzheimer disease: A multiethnic,
population-based study of incident cases. Neurology 2008, 71, 1489–1495. [CrossRef]

20. Taudorf, L.; Nørgaard, A.; Brodaty, H.; Laursen, T.M.; Waldemar, G. Dementia increases mortality beyond effects of comorbid
conditions: A national registry-based cohort study. Eur. J. Neurol. 2021, 28, 2174–2184. [CrossRef]

21. Zilkens, R.R.; Spilsbury, K.; Bruce, D.G.; Semmens, J.B. Clinical Epidemiology and In-Patient Hospital Use in the Last Year of Life
(1990–2005) of 29, 884 Western Australians with Dementia. J. Alzheimer’s Dis. 2009, 17, 399–407. [CrossRef] [PubMed]

22. Williamson, L.E.; Evans, C.J.; Cripps, R.L.; Leniz, J.; Yorganci, E.; Sleeman, K.E. Factors Associated with Emergency Department
Visits by People With Dementia Near the End of Life: A Systematic Review. J. Am. Med. Dir. Assoc. 2021, 22, 2046–2055.e35.
[CrossRef] [PubMed]

23. Stokes, A.C.; Weiss, J.; Lundberg, D.J.; Xie, W.; Kim, J.K.; Preston, S.H.; Crimmins, E.M. Estimates of the Association of Dementia
with US Mortality Levels Using Linked Survey and Mortality Records. JAMA Neurol. 2020, 77, 1543–1550. [CrossRef] [PubMed]

24. Haaksma, M.L.; Eriksdotter, M.; Rizzuto, D.; Leoutsakos, J.S.; Olde Rikkert, M.G.M.; Melis, R.J.F.; Garcia-Ptacek, S. Survival time
tool to guide care planning in people with dementia. Neurology 2020, 94, e538–e548. [CrossRef]

25. Covino, M.; De Matteis, G.; Polla, D.A.D.; Santoro, M.; Burzo, M.L.; Torelli, E.; Simeoni, B.; Russo, A.; Sandroni, C.; Gasbarrini,
A.; et al. Predictors of in-hospital mortality and death risk stratification among COVID-19 patients aged ≥80 years old. Arch.
Gerontol. Geriatr. 2021, 95, 104383. [CrossRef]

26. Smith, G.B.; Prytherch, D.R.; Meredith, P.; Schmidt, P.E.; Featherstone, P.I. The ability of the National Early Warning Score (news)
to discriminate patients at risk of early cardiac arrest, unanticipated intensive care unit admission, and death. Resuscitation 2013,
84, 465–470. [CrossRef]

27. Charlson, M.E.; Pompei, P.; Ales, K.L.; MacKenzie, C.R. A new method of classifying prognostic comorbidity in longitudinal
studies: Development and validation. J. Chronic Dis. 1987, 40, 373–383. [CrossRef]

28. World Health Organization. World Report on Ageing and Health; World Health Organization: Geneva, Switzerland, 2015; Available
online: https://apps.who.int/iris/handle/10665/186463 (accessed on 1 September 2022).

29. Beydoun, M.A.; Beydoun, H.A.; Gamaldo, A.A.; Rostant, O.S.; Dore, G.A.; Zonderman, A.B.; Eid, S.M. Nationwide Inpatient
Prevalence, Predictors, and Outcomes of Alzheimer’s Disease among Older Adults in the United States, 2002–2012. J Alzheimer’s
Dis. 2015, 48, 361–375. [CrossRef]

30. Cho, H.; Klabunde, C.N.; Yabroff, K.R.; Wang, Z.; Meekins, A.; Lansdorp-Vogelaar, I.; Mariotto, A.B. Comorbidity-adjusted
life expectancy: A new tool to inform recommendations for optimal screening strategies. Ann. Intern. Med. 2013, 159, 667–676.
[CrossRef]

31. Martín, J.; Padierna, A.; Anton-Ladislao, A.; Moro, I.; Quintana, J.M. Predictors of mortality during hospitalization and 3 months
after discharge in elderly people with and without dementia. Aging Ment. Health 2019, 23, 1057–1065. [CrossRef]

32. Brooke, J.; Ojo, O. Enteral nutrition in dementia: A systematic review. Nutrients 2015, 7, 2456–2468. [CrossRef] [PubMed]
33. Marengoni, A.; Nobili, A.; Romano, V.; Tettamanti, M.; Pasina, L.; Djade, S.; Corrao, S.; Salerno, F.; Iorio, A.; Marcucci, M.; et al.

Adverse clinical events and mortality during hospitalization and 3 months after discharge in cognitively impaired elderly patients.
J. Gerontol. A Biol. Sci. Med. Sci. 2013, 68, 419–425. [CrossRef] [PubMed]

34. Garcia-Ptacek, S.; Kåreholt, I.; Cermakova, P.; Rizzuto, D.; Religa, D.; Eriksdotter, M. Causes of Death According to Death
Certificates in Individuals with Dementia: A Cohort from the Swedish Dementia Registry. J. Am. Geriatr. Soc. 2016, 64, e137–e142.
[CrossRef] [PubMed]

35. Farfel, J.M.; Leurgans, S.E.; Capuano, A.W.; de Moraes Sampaio, M.C.; Wilson, R.S.; Schneider, J.A.; Bennett, D.A. Dementia and
autopsy-verified causes of death in racially-diverse older Brazilians. PLoS ONE 2021, 16, e0261036. [CrossRef] [PubMed]

36. Laupland, K.B.; Pasquill, K.; Steele, L.; Parfitt, E.C. Burden of bloodstream infection in older persons: A population-based study.
BMC Geriatr. 2021, 21, 31. [CrossRef] [PubMed]

37. Sogaard, M.; Schonheyder, H.C.; Riis, A.; Sorensen, H.T.; Norgaard, M. Short-term mortality in relation to age and comorbidity in
older adults with community-acquired bacteremia: A population-based cohort study. J. Am. Geriatr. Soc. 2008, 56, 1593–1600.
[CrossRef]

38. Dang, T.T.; Eurich, D.T.; Weir, D.L.; Marrie, T.J.; Majumdar, S.R. Rates and risk factors for recurrent pneumonia in patients
hospitalized with community-acquired pneumonia: Population-based prospective cohort study with 5 years of follow-up. Clin.
Infect. Dis. 2014, 59, 74–80. [CrossRef]

39. Manabe, T.; Mizukami, K.; Akatsu, H.; Hashizume, Y.; Ohkubo, T.; Kudo, K.; Hizawa, N. Factors Associated with Pneumonia-
caused Death in Older Adults with Autopsy-confirmed Dementia. Intern. Med. 2017, 56, 907–914. [CrossRef]

40. Magaki, S.; Yong, W.H.; Khanlou, N.; Tung, S.; Vinters, H.V. Comorbidity in dementia: Update of an ongoing autopsy study.
J. Am. Geriatr. Soc. 2014, 62, 1722–1728. [CrossRef]

41. Marsilli, P.; Funtowicz, G.; Epstein, L.; Giunta, D.; Peroni, L.; Vergara, A. Mortalidad en pacientes con demencia que cursaron
internación en unidades de cuidados críticos [Mortality in patients with dementia admitted in critical care units]. Rev. Esp. Geriatr.
Gerontol. 2022, 57, 150–155. [CrossRef]

42. Bouza, C.; Martínez-Alé, S.G.; Ló Pez-Cuadrado, T. The impact of dementia on hospital outcomes for elderly patients with sepsis:
A population-based study. PLoS ONE 2019, 14, e0212196. [CrossRef] [PubMed]

http://doi.org/10.1212/01.wnl.0000334278.11022.42
http://doi.org/10.1111/ene.14875
http://doi.org/10.3233/JAD-2009-1057
http://www.ncbi.nlm.nih.gov/pubmed/19363266
http://doi.org/10.1016/j.jamda.2021.06.012
http://www.ncbi.nlm.nih.gov/pubmed/34273269
http://doi.org/10.1001/jamaneurol.2020.2831
http://www.ncbi.nlm.nih.gov/pubmed/32852519
http://doi.org/10.1212/WNL.0000000000008745
http://doi.org/10.1016/j.archger.2021.104383
http://doi.org/10.1016/j.resuscitation.2012.12.016
http://doi.org/10.1016/0021-9681(87)90171-8
https://apps.who.int/iris/handle/10665/186463
http://doi.org/10.3233/JAD-150228
http://doi.org/10.7326/0003-4819-159-10-201311190-00005
http://doi.org/10.1080/13607863.2018.1459471
http://doi.org/10.3390/nu7042456
http://www.ncbi.nlm.nih.gov/pubmed/25854831
http://doi.org/10.1093/gerona/gls181
http://www.ncbi.nlm.nih.gov/pubmed/22972941
http://doi.org/10.1111/jgs.14421
http://www.ncbi.nlm.nih.gov/pubmed/27801938
http://doi.org/10.1371/journal.pone.0261036
http://www.ncbi.nlm.nih.gov/pubmed/34910735
http://doi.org/10.1186/s12877-020-01984-z
http://www.ncbi.nlm.nih.gov/pubmed/33413134
http://doi.org/10.1111/j.1532-5415.2008.01855.x
http://doi.org/10.1093/cid/ciu247
http://doi.org/10.2169/internalmedicine.56.7879
http://doi.org/10.1111/jgs.12977
http://doi.org/10.1016/j.regg.2022.03.003
http://doi.org/10.1371/journal.pone.0212196
http://www.ncbi.nlm.nih.gov/pubmed/30779777


J. Clin. Med. 2023, 12, 59 13 of 13

43. Ma, H.Y.; Hung, I.C.; Huang, Y.H.; Chang, Y.Y.; Sheng, W.H.; Wang, J.T.; Chie, W.C.; Liu, J.P.; Chen, Y.C. Prognostic factors of
health care-associated bloodstream infection in adult patients ≥ 40 years of age. Am. J. Infect. Control 2018, 46, 111–114. [CrossRef]
[PubMed]

44. Leibovici-Weissman, Y.; Tau, N.; Yahav, D. Bloodstream infections in the elderly: What is the real goal? Aging Clin. Exp. Res. 2021,
33, 1101–1112. [CrossRef] [PubMed]

45. Dasch, B.; Bausewein, C.; Feddersen, B. Place of death in patients with dementia and the association with comorbidities: A
retrospective population-based observational study in Germany. BMC Palliat. Care. 2018, 17, 80. [CrossRef] [PubMed]

46. Krabbe, K.S.; Bruunsgaard, H.; Hansen, C.M.; Møller, K.; Fonsmark, L.; Qvist, J.; Madsen, P.L.; Kronborg, G.; Andersen,
H.O.; Skinhøj, P.; et al. Ageing is associated with a prolonged fever response in human endotoxemia. Clin. Diagn. Lab.
Immunol. 2001, 8, 333–338. [CrossRef]

47. Lee, C.C.; Chen, S.Y.; Chang, I.J.; Chen, S.C.; Wu, S.C. Comparison of clinical manifestations and outcome of community-acquired
bloodstream infections among the oldest old, elderly, and adult patients. Medicine 2007, 86, 138–144. [CrossRef]

48. Faxén-Irving, G.; Basun, H.; Cederholm, T. Nutritional and cognitive relationships and long-term mortality in patients with
various dementia disorders. Age Ageing 2005, 34, 136–141. [CrossRef]

49. Liang, C.S.; Li, D.J.; Yang, F.C.; Tseng, P.T.; Carvalho, A.F.; Stubbs, B.; Thompson, T.; Mueller, C.; Shin, J.I.; Radua, J.; et al.
Mortality rates in Alzheimer’s disease and non-Alzheimer’s dementias: A systematic review and meta-analysis. Lancet. Healthy
Longev. 2021, 2, e479–e488. [CrossRef]

50. Nørgaard, A.; Jensen-Dahm, C.; Wimberley, T.; Svendsen, J.H.; Ishtiak-Ahmed, K.; Laursen, T.M.; Waldemar, G.; Gasse, C. Effect of
antipsychotics on mortality risk in patients with dementia with and without comorbidities. J. Am. Geriatr. Soc. 2022, 70, 1169–1179.
[CrossRef]

51. Kales, H.C.; Valenstein, M.; Kim, H.M.; McCarthy, J.F.; Ganoczy, D.; Cunningham, F.; Blow, F.C. Mortality risk in patients with
dementia treated with antipsychotics versus other psychiatric medications. Am. J. Psychiatry 2007, 164, 1568–1576. [CrossRef]

52. Piersanti, M.; Capannolo, M.; Turchetti, M.; Serroni, N.; De Berardis, D.; Evangelista, P.; Costantini, P.; Orsini, A.; Rossi, A.;
Maggio, R. Increase in mortality rate in patients with dementia treated with atypical antipsychotics: A cohort study in outpatients
in Central Italy. Riv. Psichiatr. 2014, 49, 34–40. [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.ajic.2017.07.003
http://www.ncbi.nlm.nih.gov/pubmed/28844380
http://doi.org/10.1007/s40520-019-01337-w
http://www.ncbi.nlm.nih.gov/pubmed/31486996
http://doi.org/10.1186/s12904-018-0334-0
http://www.ncbi.nlm.nih.gov/pubmed/29793476
http://doi.org/10.1128/CDLI.8.2.333-338.2001
http://doi.org/10.1097/SHK.0b013e318067da56
http://doi.org/10.1093/ageing/afi023
http://doi.org/10.1016/S2666-7568(21)00140-9
http://doi.org/10.1111/jgs.17623
http://doi.org/10.1176/appi.ajp.2007.06101710
http://www.ncbi.nlm.nih.gov/pubmed/24572582

	Introduction 
	Materials and Methods 
	Study Population 
	Study Variables 
	Outcome Measures 
	Statistical Analysis 

	Results 
	Study Cohort and Baseline Characteristics 
	Comparison of the Matched Study Groups 
	Variables Associated with the Primary Endpoint (Survival Analysis in Patients with Dementia vs. Controls) 
	Multivariate Analysis for In-Hospital Death 

	Discussion 
	Limitations 
	Conclusions 
	References

