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Abstract

Background Hospitalization in individuals with dementia can be associated with negative and unintended
outcomes. Research indicates that people with dementia experience more hospital admissions in comparison to
individuals without dementia. This study aims to assess the survival time of individuals with dementia who experience
unplanned hospitalization and examine the factors that are associated with mortality in this population.

Methods This retrospective cohort study was conducted using data from older adults with dementia who survived
unplanned hospitalizations at Maharaj Nakorn Chiang Mai Hospital between January 1, 2009, and December 31, 2016.
The association between factors and mortality were analyzed using a multivariable Cox proportional hazards model.

Results One hundred and eighty-one cases were included. The mean age of the study population was 80.07 (SD
7.49) years, and the majority were female (56.91%). The median survival time of the studied cohort was 3.06 years
(95% Cl 3.14-3.60). The multivariable analysis revealed that older age (aHR=1.02, 95% Cl 1.00-1.05), a diagnosis of
mixed-type dementia (@HR=3.45, 95% Cl 1.17-10.14), higher Charlson comorbidity index score (aHR=1.19, 95% Cl
1.04-1.36), higher serum creatinine level (aHR=1.35, 95% Cl 1.10-1.66), insertion of endotracheal tube (aHR=1.95,
95% Cl 1.07-3.54), and readmission within 30 days (@aHR=1.88, 95% Cl 1.18-2.98) were associated with an increased
risk of mortality.

Conclusions We identified several notable predictors of mortality. Healthcare providers can use the findings of this
study to identify patients who may be at higher risk of mortality and develop targeted interventions which may
improve patient outcomes.
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Background

Dementia is a prevalent and disabling condition that
significantly impairs the social functioning of individ-
uals [1], with advanced age being a major risk factor
for its development [2]. The worldwide prevalence of
dementia among older adults is projected to increase
substantially in the foreseeable future [3].

A systematic review, utilizing hospital administra-
tive databases to compare the outcomes of people
with dementia to elderly individuals without demen-
tia, reported that those with dementia had a higher
overall readmission rate [4]. Research indicates that
people with dementia experience 1.4 to 4 times more
hospital admissions compared to individuals without
dementia [5]. After the diagnosis of dementia, the rate
and length of unplanned hospitalizations are typically
low and short. However, the admission rate and length
tend to increase as individuals approach the end of life
[6]. Additionally, they were found to be at an increased
risk of developing various complications, including
urinary tract infections, pressure ulcers, pneumonia,
delirium, dehydration, and electrolyte imbalance [4].
Hospitalization in individuals with dementia is linked
to negative and unintended outcomes, including emo-
tional distress, a decline in functioning and cognition,
and a significant financial burden.

While most studies have focused on the overall mor-
tality rate of people with dementia after diagnosis [7],
there is limited information available about the mor-
tality rate specifically after hospitalization. When com-
pared to non-dementia patients, people with dementia
had significantly higher mortality rates. One study
found that nearly half of the cohort with dementia had
died 12 months after unplanned acute hospitalization
[8]. The in-hospital death rate for dementia patients
may be about one-fifth of the cases admitted [9]. It is
highly likely that caring for individuals with demen-
tia who survived after unplanned admission would
require strong support to stay at home. Families may
face challenging times after hospitalization, requiring
additional support and resources.

Factors associated with adverse outcomes in demen-
tia, when compared to individuals without dementia,
include the severity of dementia, the number of types
of medication, and the deficit in activity of daily liv-
ing [10]. In addition, advanced age, hospitalization for
myocardial infarction, high serum sodium levels, lower
Barthel index, and the incidence of complications dur-
ing hospitalization have been identified as predictors
for higher mortality in people with dementia [11].
Studies in Thailand have identified mortality risk fac-
tors in people with dementia [12, 13]. However, spe-
cific factors associated with mortality after surviving
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unplanned hospitalization have not been reported in
the available studies.

As unplanned hospital admission may indicate poor
or deteriorating health, which is one of the indications
for initiation of palliative care according to the Sup-
portive and Palliative Care Indicators Tool (SPICT)
[14], it is useful to assess the survival time and factors
associated with prognosis. Therefore, our research
aims to achieve two main objectives. Firstly, we seek
to assess the survival time of individuals with demen-
tia who have survived unplanned hospitalizations. By
understanding the length of survival in this specific
population, we can gain valuable insights into their
long-term prognosis. Secondly, we aim to examine the
factors that are associated with mortality in individu-
als with dementia who experience unplanned hospital-
izations. By identifying these factors, we can provide
healthcare providers with important information to
predict risks, set realistic expectations, communicate
with caregivers, and develop tailored care plans for
this vulnerable population to improve their quality of
life.

Methods

Study design and setting

This retrospective cohort study was conducted at
Maharaj Nakorn Chiang Mai Hospital, a university-
affiliated, tertiary care center in Northern Thailand.

Study population

We included the data from the medical records of
older adults (aged 60 years old and older) with demen-
tia who survived unplanned hospitalizations at Maha-
raj Nakorn Chiang Mai Hospital. The diagnosis of
dementia was determined based on the International
Classification of Diseases, 10th Revision (ICD-10)
codes recorded during outpatient clinic visits prior to
the time of admission. The specific ICD-10 codes used
for the diagnosis of dementia included FO0-FO3 and
G30-G32 (Supplementary Table 1). Patients who were
diagnosed at the time of hospitalization or those who
died during their hospital stay were excluded from the
study. Unplanned hospital admissions were defined as
hospital admissions or readmissions involving an over-
night stay that had not been prearranged or scheduled
and were not elective [15].

We applied the power cox command for sample-size
calculation for survival analyses using Cox propor-
tional hazards models, taking a mortality proportion
from a previous study in the literature (48.3%) [8].
With a sample size of 116 cases, the study would have
the capacity to detect hazard ratios for each variable
at 2.5, achieving a statistical power of 80%. We aimed
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to collect all cases that met the inclusion criteria to
achieve this figure.

Data collection

The electronic medical records of all relevant patients
who were admitted between January 1, 2009, and
December 31, 2016, were reviewed. Data on demo-
graphic and clinical characteristics were collected,
including age, gender, health insurance, admission
details (admission date, number of admissions, read-
mission, type of admission, discharge status, length
of stay), primary diagnosis using International Clas-
sification of Diseases, Tenth Revision (ICD-10) codes,
procedures during hospitalization using International
Classification of Diseases, Ninth Revision (ICD-
9) codes, department of hospitalization, laboratory
results (hemoglobin, hematocrit, white blood cell
count, serum creatinine, albumin, sodium, potassium),
medication, presence of pressure ulcers, dementia sta-
tus (type of dementia, Thai Mental State Examination
(TMSE) score, Behavioral and Psychological Symptoms
of Dementia (BPSD)), underlying conditions using the
Charlson Comorbidity Index (CCI) score, level of con-
sciousness, and survival status. For laboratory results,
data were collected only from the first laboratory test
conducted during admission. All-cause death status
and death date were obtained from the Thai civil reg-
istration system database. The data retrieving process
was conducted by one researcher (TY), and only data
from the first admission was included for patients
who had been hospitalized more than once during the
recruitment period.

Statistical analysis

All statistical analyses were performed using STATA
statistical software version 16. Descriptive statistics
were used to summarize the data, with continuous
data presented as mean and standard deviation for
normally distributed data and median and interquar-
tile range for non-normally distributed data. Categori-
cal data are presented as frequency and percentage.

The student t-test was applied for normally distrib-
uted continuous data, the Mann-Whitney U test for
non-normally distributed continuous data, and the
Fisher exact test for categorical data to assess factors
associated with death status. Kaplan-Meier survival
analysis and the Cox proportional hazards model were
used to evaluate the relationship between indepen-
dent factors and the mortality rate of dementia after
hospitalization.

A complete case analysis was conducted. Survival
time was determined as the duration between the dis-
charge date and the date of death after discharge or
the last date of the investigative period (December
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31, 2022). Factors with a significant association from
univariable analysis (p-value<0.2) were included in
the multivariable analysis. Stepwise regression with
backward elimination was used for variable selection
to reduce the model (final model). Adjusted Hazard
ratios (aHRs) and 95% confidence intervals (95% CI)
were estimated, and data was considered to be statisti-
cally significant at p <0.05.

Results

A total of 796 medical records were reviewed. Among
these, 615 records were excluded from the study for
various reasons: 266 records were identified as dupli-
cate cases (readmissions), 55 cases died while in the
hospital, and 294 cases were diagnosed at the time of
hospitalization. Consequently, 181 cases were included
for further analysis. The details are shown in Fig. 1.

The mean age of the study population was 80.07 (SD
7.49) years, and the majority were female (56.91%).
The most prevalent types of dementia were Alzheim-
er’s disease and vascular dementia, and behavioral and
psychological symptoms of dementia were present in
over half of the participants. Polypharmacy was com-
mon (81.22%). Patient characteristics are described in
Table 1.

The details of primary diagnoses and inpatient
departments are outlined in Table 2 and Supplemen-
tary Table 2. The breakdown of the primary diagnoses
included circulatory (19.89%), respiratory (16.02%),
and nervous system-related (11.60%) conditions.
Adverse events during hospitalization encompasses
infection, respiratory and renal failure, arrhythmias,
and delirium. Procedures involved catheterization,
oxygen supplementation, and administration of anti-
biotics. The mean length of stay was 25.46 days, with
a readmission rate of 32.61% within 30 days. Informa-
tion regarding patient status during admission is sum-
marized in Table 3. Figure 2 illustrates the median
survival time of the studied cohort to be 3.06 years
(95% CI 3.14-3.60). The probabilities of death in this
cohort at 1, 5, and 10 years were 27.07%, 68.51%, and
89.76%, respectively.

Table 4 illustrates the results of the Cox proportional
hazards model identifying factors affecting mortal-
ity in people with dementia following discharge. The
final model of multivariable analysis revealed that
older age (aHR=1.02, 95% CI 1.00-1.05), a diagnosis of
mixed-type dementia (aHR=3.45, 95% CI 1.17-10.14),
higher CCI score (aHR=1.19, 95% CI 1.04-1.36),
higher serum creatinine level (aHR=1.35, 95% CI
1.10-1.66), insertion of endotracheal tube (aHR=1.95,
95% CI 1.07-3.54), and readmission within 30 days
(aHR=1.88,95% CI 1.18-2.98) were associated with an
increased risk of mortality.



Yotruangsri et al. BMC Geriatrics (2024) 24:11

796 medical records
reviewed

Page 4 of 9

| Patients with dementia were not diagnosed by the
| physicians of Department of Psychiatry and Department

Excluded: 294 medical records

of Internal Medicine, Neurology

502 medical records
reviewed

Excluded: 321 medical records

266 readmission cases
55 patients died during the admission

181 medical records
included

Fig. 1 Flow diagram of participant recruitment

Discussion

This study reports on the survival time after unplanned hos-
pitalization among Thai older adult patients with demen-
tia. The median overall survival after hospitalization was
approximately three years. Older age, higher comorbidity,
a higher serum creatinine level, insertion of endotracheal
tube. and readmission within 30 days were significantly
related to higher mortality.

The demographic characteristics of the study sample indi-
cate some important considerations. First, the study identi-
fied a concerning prevalence of polypharmacy in the study
population. Unsurprisingly, polypharmacy has been known
to be related to adverse outcomes in dementia populations,
including unplanned hospitalization [16]. This highlights
the potential risks associated with drug interactions and
adverse effects. Second, the study demonstrated a high
rate of readmission within 30 days, emphasizing the neces-
sity for enhanced transitional care and follow-up for older
adults with dementia following hospitalization. To date, no
successful interventions have been identified that effectively
reduce the number of hospital admissions among individu-
als with dementia who reside in the community [17]. Fur-
ther studies would be beneficial to explore strategies aimed
at reducing readmissions among this population.

The median survival time in our cohort was 3.06 years
after hospitalization. When comparing our results to a

previous prospective cohort study conducted in a large
urban general hospital in North London [8], we observed
that our study population had a longer median survival
time. This discrepancy can potentially be attributed to dif-
ferences in the methodology employed for data collection.
In our study, we relied on the existing diagnoses of demen-
tia documented in the medical records, whereas the previ-
ous study in London actively screened for all cases within
the admission. In addition, it is worth noting that our study
population included relatively younger individuals, and we
excluded cases of individuals who passed away during their
hospital stay. Also, we did not exclude cases with brief hos-
pitalization, which often indicates less severe conditions.
These factors potentially contributed to the overall longer
survival observed in our study.

Our findings suggest that there are multiple factors that
may contribute to increased mortality risk in older adults
with dementia who survived hospitalization. The correla-
tion between age and mortality that our study revealed is
certainly associated with the age-specific mortality rate
within an overall population. Decline in cognition, function,
and physiology are signs of aging. These changes often result
in increased susceptibility to illness and disability. Consis-
tent with previous studies [18-20], this finding indicates
that advancing age is significantly correlated with increased
mortality rates in individuals with dementia.
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Table 1 Patient Characteristics on Admission (N=181)
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Table 2 Primary Diagnoses and Inpatient Departments

Characteristics  Total Death P-
Yes No value
(n=153) (n=28)
Age (years), 80.07+749 8041+722 78.18+8.76 0.148
mean+SD
Male gender, 78 (43.09) 71 (4641) 7 (25.00) 0.035
n (%)
TMSE score, 1534+758 1434+733 2043+691 <0.001
mean+SD
Type of demen- 0.744
tia, n (%)
Alzheimer’s 60 (33.15) 49 (32.03) 11(39.29)
disease
Vascular 66 (36.46) 55(35.95) 11(39.29)
dementia
Mixed type  6(3.31) 6(3.92) 0 (0.00)
Other 26 (14.36) 23(15.03) 3(10.71)
Unspecified 23(12.71) 20(13.07) 3(10.71)
dementia
Presence of BPSD 101 (56.11) 87 (57.24) 14 (50.00) 0478
Chalson Co- 2.54+1.55 260+1.58 225+1.29 0.270
morbidity Index
score, mean=+SD
General status,
n (%)
Bedridden 41 (22.65) 39 (25.49) 2(7.14) 0.033
Onfeeding 14 (7.73) 13 (8.5) 1(3.57) 0370
tube
On 4(2.21) 4(2.61) 0(0.00) 0.387
tracheostomy
Presence of 18(9.94) 18 (11.76) 0(0.00) 0.056
pressure ulcer
Polypharmacy, 147 (81.22) 127 (83.01) 20(7143) 0.149
n (%)

Additionally, our study identified an elevated mortality
risk associated with a diagnosis of mixed-type dementia in
comparison to Alzheimer’s disease. Management and treat-
ment of mixed dementia pose significant challenges, and
existing regimens of medication provide modest clinical
benefits [21, 22]. This implies that mixed dementia may have
a more severe clinical course than Alzheimer’s disease alone,
which could contribute to the increased mortality risk. This
is consistent with previous research, which has shown that
individuals with mixed-type dementia have a median lower
survival time than those with Alzheimer’s disease or vascu-
lar dementia alone [23]. However, another study found that
mixed dementia had an intermediate hazard ratio between
Alzheimer’s disease and vascular dementia, while fronto-
temporal dementia presented the highest risk [24].

The CCI score has been shown to be a strong predictor
of mortality and other adverse outcomes in various popula-
tions [25], including those with dementia. The findings from
our study which indicated a high CCI score as a significant
predictor of mortality in people with dementia are consis-
tent with the results of previous studies [26, 27], which also

Primary Diagnosis (ICD-10) n (%)
Diseases of the circulatory system (100-199) 36
(19.89)
Diseases of the respiratory system (J00-J99) 29
(16.02)
Diseases of the nervous system (G00-G99) 21
(11.60)
Diseases of the genitourinary system (NOO-N99) 19
(10.50)
Injury, poisoning and certain other consequences of 14 (7.73)
external causes (S00-T98)
Diseases of the digestive system (K00-K93) 12 (6.63)
Mental and behavioral disorders (FO0-F99) 11 (6.08)
Symptoms, signs and abnormal clinical and laboratory 7(3.87)

findings, not elsewhere classified (RO0-R99)
Certain infectious and parasitic diseases (A00-B99) 6(3.31)
Endocrine, nutritional and metabolic diseases (E00-EQ0) 6(3.31)
Diseases of the skin and subcutaneous tissue (LO0-L99) 6(3.31)
Neoplasms (C00-D48) 5(276)
4(2.21)

Diseases of the blood and blood-forming organs and cer-
tain disorders involving the immune mechanism (D50-D89)

Diseases of the musculoskeletal system and connective 3(1.66)
tissue (M0O0-M99)
Diseases of the eye and adnexa (H00-H59) 2(1.10)
Inpatient Departments
Internal medicine 134
(74.03)
Surgery 21
(11.60)
Orthopedics 13(7.18)
Ear Nose Throat 4(221)
Ophthalmology 2(1.10)
Rehabilitation 1(0.55)
Obstetrics and gynecology 1(0.55)
Other departments 5(2.78)

showed that these patients have a heavy comorbidity bur-
den. These findings emphasize the importance of managing
comorbidities in people with dementia as a crucial aspect of
their care.

Pressure ulcers were found to significantly increase the
risk of mortality, consistent with previous research indicat-
ing their prevalence in dementia patients [28, 29]. These
ulcers can lead to infections, sepsis, and death [30]. Patients
with advanced dementia and pressure ulcers had a much
lower median survival rate than those without dementia [31,
32]. Patients with dementia faced a significantly higher risk
of developing pressure ulcers [33]. The development of pres-
sure ulcers is often considered an indicator of inadequate
care [33], and the prevention and management of these
wounds are crucial components of comprehensive dementia
care.

High serum creatinine levels were found to be a signifi-
cant predictor of mortality. Impaired kidney function, as
reflected by high serum creatinine levels [34], can contribute
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Table 3 Patient Information during Hospitalization and after Discharge (N=181)
Information Total Death P-value
Yes No
(n=153) (n=28)
Consciousness on admission, n (%) 0.558
Awake 135 (74.59) 112 (73.20) 23(82.14)
Drowsiness 45 (24.86) 40 (26.14) 5(17.86)
Coma 1(0.55) 1(0.65) 0(0.00)
Laboratory results, mean +SD
Hematocrit (%) 3533+6.19 3551+6.11 3439+06.65 0382
White blood cells 9154.13+4311.67 9347.68+4439.01 8110.36+3427.74 0.164
Serum albumin (mg/dL) 3324063 3261063 359£0.55 0.010
Creatinine (mg/dL) 142+1.07 148+1.13 1.11+0.58 0.091
Serum sodium (mmol/L) 13892 + 751 139.23+7.76 137.21+5.80 0.193
Serum potassium (mmol/L) 3.95+061 3994061 3.73£0.57 0.035
Adverse events, n (%)
Delirium 67 (37.22%) 59 (38.82) 8(2857) 0.303
Urinary tract infection 7 (20.44%) 34(22.22) 3(10.71) 0.208
Acute renal failure ( 3.26%) 18 (11.76) 6(21.43) 0.220
Pneumonia 20 (11.11%) 19 (12.50) 1(3.57) 0.322
Respiratory failure 9 (10.50%) 18(11.76) 1(3.57) 0316
Arrythmia 4(7.78%) 12 (7.89) 2(7.14) 1.000
Other infection 0 (5.56%) 9(5.92) 1(3.57) 1.000
Myocardial infarction (1 66%) 3(1.96) 0 (0.00) 1.000
Cerebrovascular event 2(1.10%) 2(1.31) 0(0.00) 1.000
Cardiac arrest 0 0 0
Procedures, n (%)
Intravenous antibiotics 113 (62.43%) 6 (62.75) 17 (60.71) 0.835
Oxygen supplementation 95 (52.49%) 0 (52.29) 15 (53.57) 1.000
Insertion of urinary catheter 79 (43.65%) 7 (43.79) 12 (42.86) 1.000
Insertion of nasogastric tube 64 (35.36%) 7 (37.25) 7 (25.00) 0.283
Transfusion of blood and blood components 30 (16.57%) 8 (18.30) 2(7.14) 0.176
Insertion of endotracheal tube 26 (14.36%) 24 (15.69) 2(7.14) 0.379
Central venous catheter placement 8 (4.42%) 7 (4.58) 1(3.57) 1.000
Hemodialysis 3 (1.66%) 3(1.96) 0(0.00) 1.000
Infusion of vasopressor agent 1 (0.55%) 1(0.65) 0 (0.00) 1.000
Cardiopulmonary resuscitation 0 0 0
Ever transferred to intensive care unit, n (%) 19 (10.56) 18 (11.76) 1(3.57) 0316
Length of stay (days), median(IQR) 8 (4-15) 7 (4-15) 8 (3.5-16) 0.677
Number of hospitalizations after first admission, median(IQR) 242 (- 1(1-3) 2(1-3.5) 0.675
Readmission within 30 days, n (%) 45 (32.61) 40 (34.48) 5(22.73) 0.330
Follow up time (years), median(IQR) 3.06 242 7.35 <0.001
(0.76-5.99) (0.55-4.28) (6.67-8.56)

to the development or worsening of comorbidities and of
behavioral and psychological symptoms of dementia. Aging
can also have impact on medication clearance and toxicity
through alterations in pharmacokinetics and pharmacody-
namics [35]. This can result in an elevated risk of adverse
drug events among older patients, particularly those with
impaired renal or liver function [36]. Inappropriately pre-
scribed medications are frequently observed among older
people with renal impairment or dementia [37], which can
further increase the likelihood of adverse drug events and
subsequent hospitalization. Consequently, identification

and management of medication-related issues in older peo-
ple with renal impairment and dementia are imperative to
mitigate the risk of unfavorable outcomes.

Our study found that endotracheal intubation impacts
mortality. A history of the insertion of an endotracheal tube
during admission implies the severity of the disease related
to hospitalization. Greater severity could lead to higher
mortality. Moreover, elderly individuals demonstrate an
increased vulnerability to airway complications due to the
progressive deterioration of the airway, coupled with other
pathophysiologies and cognitive changes [38]. Notably,
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Table 4 Cox Proportional Hazards Models for the Effect of Study Variables on Mortality

Univariable analysis

Multivariable analysis Multivariable analysis

(reduced model)

Crude HR p-value Adjusted HR p-value Adjusted HR p-value
Older age 1.02 (1.00-1.04) 0.028 1.04 (1.01-1.08) 0.005 1.02 (1.00-1.05) 0.045
Male gender 1.90 (1.37-2.63) <0.001 1.91(1.11-3.29) 0019 1.39(091-2.13) 0.122
Type of dementia
- Alzheimer's disease Ref Ref Ref
«Vascular dementia 1.05(0.71-1.55) 0.805 1.11(0.59-2.09) 0.740 1.12 (0.67-1.84) 0.662
- Mixed type 2.95 (1.25-6.99) 0.013 3.64 (1.08-12.27) 0.037 345 (1.17-10.14) 0.024
« Other 1.33(0.81-2.19) 0.252 144 (0.64-3.24) 0.375 1.52(0.81-2.84) 0.189
- Unspecified dementia 1(0.66-1.87) 0.688 0.78(0.29-2.11) 0.629 0.88 (0.39-1.98) 0.772
Higher TMSE score 0.96 (0.94-0.98) 0.002 0.94 (0.91-0.98) 0.003
Presence of BPSD 1.26 (091-1.74) 0.158 0.82(0.48-1.41) 0472
Higher Charlson Comorbidity Index score 1.14 (1.03-1.26) 0.009 1.20 (1.02-141) 0.024 1.19(1.04-1.36) 0.010
Presence of pressure ulcer 2.92 (1.75-4.85) <0.001 2.02 (0.69-5.92) 0.198 5.41(2.71-10.76) <0.001
Higher serum albumin 0.55(0.41-0.74) <0.001 0.84 (0.50-1.38) 0.497
Higher serum creatinine 1.32(1.14-1.54) <0.001 1.26 (0.99-1.59) 0.053 1.35(1.10-1.66) 0.004
Pneumonia 1.86(1.15-3.02) 0.011 1.14 (0.48-2.68) 0.759
Urinary tract infection 1.29(0.88-1.89) 0.194 0.94 (0.50-1.75) 0.851
Insertion of endotracheal tube 1.85(1.19-2.87) 0.006 1.73 (0.68-4.44) 0.248 1.95 (1.07-3.54) 0.027
Insertion of nasogastric tube 1(1.30-2.53) <0.001 1.60 (0.85-3.04) 0.147
Transfusion of blood and blood components 1.93(1.27-2.92) 0.002 1.51(0.67-3,39) 0.320
Readmission within 30 days 1.39(0.95-2.05) 0.091 1.67 (0.90-3.09) 0.103 1.88 (1.18-2.98) 0.007

Kaplan-Meier survival estimate
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advancing age was identified as an independent factor asso-
ciated with a heightened risk of mortality [39]. The risk of
tissue injury and hypoxemia is notably higher at extreme
ages. Additionally, a greater incidence of vocal cord paralysis
is observed in older individuals [40].

Finally, the rate of readmission within 30 days was 24.86%,
a finding consistent with previous studies showing high
rates of re-visits to the emergency department and readmis-
sions in dementia patients [41-43]. Several clinical factors
also predict hospital readmissions in dementia patients.
The severity of dementia, uncontrolled comorbidities, and
inadequate caregiver support could lead to readmissions
[10, 44]. Recognition of these factors may assist healthcare

providers in identifying high-risk patients and targeting
readmission interventions. These findings emphasize the
importance of comprehensive discharge planning and post-
discharge follow-up for dementia patients to avoid hospital
readmissions.

This study had several strengths. Firstly, it contributes to
the existing body of evidence on post-admission mortal-
ity among older adult individuals with dementia, an area
where current evidence is limited. By adding to this knowl-
edge and endeavoring to fill the gap, the study enhances our
understanding of the topic and provides valuable insights
for healthcare professionals and researchers. Secondly, the
meticulous collection of detailed information regarding the
medical history of the participants means the findings can
be accepted with confidence. This comprehensive approach
enabled a thorough examination of the factors associated
with mortality in older adult individuals with dementia in
a hospital setting. This level of detail is crucial for further
consideration of potential interventions that could positively
impact patient outcomes among this population.

This study is not without its limitations. Firstly, we
acknowledge that the number of dementia admissions
over the 7 years in our study is surprisingly low. This could
be attributed to several factors: First, the older population
might be underdiagnosed for dementia. Second, the major-
ity of Thai people have universal coverage, allowing access
to healthcare through government hospitals, which are not
the primary access points for our medical school. Conse-
quently, they may not be diagnosed or treated at our insti-
tute. As a super tertiary hospital covering a small catchment
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area in northern Thailand, the cases we handle are mostly
complicated. Third, our study is based on electronic medi-
cal records, which may result in underreporting. However,
to address this issue, there is an auditing process in our hos-
pital, making this less likely to occur. It should be noted that
the study was retrospective, which means there is a possi-
bility of missing data in the medical records. However, since
the missing data was less than 10%, it is less likely that the
results of subsequent statistical analyses were biased [45].
Secondly, while collecting the FAST (Functional Assess-
ment Staging Test) for dementia would have been useful in
estimating the disease severity in our study, we found that it
was rarely noted in the records. Consequently, we decided
to assess the severity of the disease using the Thai Mental
Status Examination, as there is evidence to suggest that the
MMSE (Mini-Mental State Examination) scores are related
to FAST scores in estimating severity [46]. Thirdly, it is
important to acknowledge that the study was conducted at
a single center, which may limit the generalizability of the
findings to other healthcare settings or populations. Repli-
cating the study in multiple centers or different geographic
locations would provide a more comprehensive understand-
ing of the topic. Furthermore, factors associated with mor-
tality may differ based on the nature of the population, when
the ratio of deceased to living individuals could impact the
results. Caution should be exercised when interpreting the
findings in comparison to other study populations with dif-
ferent demographics than those in our study. Finally, it is
worth mentioning that the study did not specifically aim
to compare the study population with both the population
without dementia and with dementia who had never been
admitted. Consequently, the differences between these pop-
ulations could not be explored within the scope of this study.
To gain further insights, future studies should focus on
investigating and providing detailed comparisons between
the study population and these other specific populations.

Conclusions

Our study identified several notable predictors of mor-
tality, including older age, higher comorbidity, a higher
serum creatinine level, insertion of endotracheal tube. and
readmission within 30 days. These findings emphasize the
urgent need for more effective and personalized manage-
ment strategies in the hospital setting for these vulnerable
patients. Knowing these factors help to inform and empha-
size risk prediction for early initiation of palliative care and
improve the care for patients at high risk of mortality, par-
ticularly addressing treatable or modifiable factors. Health-
care providers can use the findings to identify patients who
may be at higher risk of mortality and develop targeted
interventions which may improve patient outcomes. We are
optimistic that our study will contribute to enhancing out-
comes and improving the quality of care for this growing
population.
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