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Dementia prevalence among

hospitalized older patients:
a multicenter study in Iran
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Najmeh Farhadi Birgani®*“, Manouchehr Gharaeipour®©, Zeinab Kodan”“, Maryam Pourshams®

ABSTRACT. Dementia poses a significant societal and health challenge in the 21st century, with many hospitalized patients
experiencing dementia without a documented diagnosis. Objective: To evaluate the prevalence of dementia and its associated
risk factors among older patients admitted to hospitals. Methods: The study included older patients (> 60 years) admitted
to medical departments of a general hospital in three major Iranian cities. Researchers utilized the Activities of Daily Living-
Instrumental Activities of Daily Living (ADL-IADL) scale, the Geriatric Depression Scale (GDS), the Mini-Cog test, the 4 A's
test (4AT), and the Abbreviated Mental Test Score (AMTS). Among the 420 recruited older inpatients, 228 (54.3%) were
female. Results: The mean age of participants was 71.39 years (standard deviation +7.95), with 30.7% diagnosed with major
neurocognitive disorder (dementia). The likelihood of dementia exhibited statistically significant correlations with gender,
age, number of children, and occupation. Gonelusions: Screening older individuals for cognitive impairment upon hospital
admission holds the potential to prevent adverse outcomes and enhance the quality of treatment for patients concurrently
dealing with dementia.
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Prevaléncia de deméncia entre pacientes idosos hospitalizados: um estudo multicéntrico no Ira

RESUMO. A deméncia representa um grande desafio social e de satde no século 21, com muitos pacientes hospitalizados
sofrendo de deméncia sem um diagnostico documentado. Objetivo: Avaliar a prevaléncia de deméncia e seus fatores de
risco associados entre pacientes idosos hospitalizados. Métedos: O estudo incluiu pacientes idosos (= 60 anos) internados
em um hospital geral em trés grandes cidades iranianas. Os pesquisadores utilizaram a escala de Atividades da Vida
Didria-Atividades Instrumentais da Vida Didria (Activities of Daily Living-Instrumental Activities of Daily Living — ADL-IADL),
a Escala de Depressdo Geridtrica, o teste Mini-Cog, o teste dos 4 As (4AT) e o Pontuagéo do Teste Mental Abreviado
(Abbreviated Mental Test Score — AMTS). Dos 420 idosos selecionados, 228 (54,3%) eram do sexo feminino. Resultados: A
média de idade dos participantes foi de 71,39 anos (desvio padrdo £7,95), sendo 30,7% diagnosticados com transtorno
neurocognitivo maior (deméncia). A probabilidade de deméncia apresentou correlages estatisticamente significativas com
sexo, idade, nimero de filhos e ocupagéo. Conclusdes: A triagem de idosos para comprometimento cognitivo na admisséo
hospitalar tem o potencial de prevenir resultados adversos e melhorar a qualidade do tratamento para pacientes que lidam
simultaneamente com deméncia.

Palavras-chave: Testes de Estado Mental e Deméncia; Deméncia; Idoso; Prevaléncia.
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INTRODUCTION
Over the past decades, different types of dementia,
including Alzheimer’s disease, have dramatically
increased as the population ages. The global number of
dementia cases increased to 43.8 million in 2016 and
is expected to reach 152 million by 2050*. In common
with many countries around the world, Iran’s aging
population is growing. Older adults constituted 9.6% of
the population in 2016, and it is expected that the pro-
portion of Iranians aged 60 years and over will increase
to 10.5% by 2025 and to 21.7% by 20502. It is predicted
that 8-10% of Iran’s older adults will suffer from Alzhei-
mer’s disease in the next two to three decades®.

Dementia is a major and growing worldwide health
challenge and imposes an enormous burden on affected
individuals, their families, caregivers, communities, and
societies*®. It is one of the main causes of incapacity and
dependence in older persons, accounting for 11.9% of
the years of life with disability caused by noncommuni-
cable diseases, which is increasing with the global rise
in life expectancy®.

Most dementia people lack a formal diagnosis, espe-
cially in low- and middle-income countries. Without a
formal diagnosis, older adults miss out on available
treatment and comprehensive care that includes sup-
port and healthcare services, which can reduce the
rate of cognitive decline®. The diagnosis of dementia
may be more accurate during hospitalization, and its
detection in general hospitals enables proper care’.
Approximately half of the patients at general hospitals
are over 65 years old, and between 20-40% of older pa-
tients have dementia comorbidities®. Hospitalization of
people with dementia causes higher rates of mortality,
delirium, falls, functional decline, spatial disorientation,
malnutrition, dehydration, and depression. Hence, staff
needs more knowledge and training about dementia and
person-centered dementia care’.

To the best of our knowledge, only one hospital in
Iran has undertaken a hospital-based investigation into
the prevalence of dementia'®. Therefore, the primary
objective of this study was to employ a multicenter
approach to ascertain the prevalence of dementia and
explore its associated factors among older patients
admitted to various hospitals.

METHODS

Study design and participants

In this cross-sectional study, the population included
was older inpatients (= 60 years) with signed informed
consent forms and the capacity to respond to questions
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at three general hospitals: Rasoul-e Akram in Tehran
(the capital city), Imam Khomeini in Sari (the country’s
north), and Golestan in Ahvaz (the country’s southwest)
during January, February, and March 2022. Patients ad-
mitted to intensive or coronary care units were not
considered. Additionally, individuals with acute neuro-
logical or metabolic problems, delirium, and those with
psychiatric illnesses admitted to the psychiatric ward
were excluded. Patients who were non-Farsi speakers
and had undergone surgery within the previous eight
hours were ineligible for the trial. The researchers re-
corded demographic data in a questionnaire that includ-
ed gender, age, educational status, marital status, job,
number of children, history of psychiatric and medical
problems as well as substance use and medication.

This study was approved by Ahvaz Jundishapur
University of Medical Sciences (ref. no: IR.AJUMS.
REC.1399.756) and was performed in accordance with
the Declaration of Helsinki.

Cognitive assessment

4A’s test (4AT)

The 4AT is a simple and quick screening bedside tool for
detecting delirium, originally released in 2011 on a par-
ticular website. It takes less than two minutes to com-
plete and contains four items: alertness, attention, brief
psychological examination, and a fluctuating course (or
acute changes). The total score is 12 and a score of four
or more indicates delirium. In a meta-analysis of 17
investigations, including the Iranian version, the 4AT
demonstrated better diagnostic accuracy for delirium™.
Hospitalized older patients with a score of four or more
were not included in the study.

Abbreviated Mental Test Score (AMTS)

The AMTS is a 10-point screening tool for assessing
cognitive decline'?. The AMTS was able to effectively
distinguish the dementia group from the non-dementia
group, and the correlation between the Mini-Mental
State Examination results and dementia diagnoses,
according to the Diagnostic and Statistical Manual of
Mental Disorders (DSM), was significant (p<0.001).
The ratings of six and seven demonstrated the ideal
harmony between sensitivity (respectively, 99 and 94%)
and specificity (respectively, 85 and 86%). For older
Iranian individuals, the Persian form of the AMTS is a
reliable cognitive testing tool*®.

Mini-Cog test
Mini-Cog is a brief and simple cognitive screening tool
that takes an average of three minutes to complete.



Mini-Cog was made by S. Borson et al. in 2001 and
was originally designed for primary care settings.
It comprises a three-word memory test and a second
clock drawing test. A score of zero to two out of five
is positive for cognitive impairment'. Rezaei et al.
demonstrated the validity and reliability of Mini-Cog
in older Iranian individuals®.

Patients who scored less than three out of five on the
Mini-Cog test or less than eight out of 10 on the AMTS
were evaluated by two geriatric psychiatrists to confirm
the diagnosis of dementia based on the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5)*.

Assessment of depression

The GDS-15, a 15-item short variant of the Geriatric
Depression Scale, was applied to evaluate depression.
This questionnaire is employed to test older persons
for clinical depression. Yesavage et al. created the scale
in 1982. Total scores of 12-15, 9-11, and 5-8 indicate
the existence of severe, moderate, or mild depression,
respectively, whilst a total score of 0-4 is regarded
as normal. The test comprises 15 yes/no questions’.
The Persian version of GDS-15 validated by Malakouti
et al. showed that a score of eight and greater out of 15
is a positive screen for depression’.

Assessment of functional status

The functional state of the individuals was assessed
using the Persian translation of the ADL-IADL scale.
This scale evaluates the patient’s capacity for activities
like showering, clothing, grooming, transporting, get-
ting around inside, maintaining continence, feeding,
using the phone, daily errands such as grocery shop-
ping and cooking, housekeeping, using transportation,
responsibility for one’s medications, and managing
money. Patients and their informed carers rated each
of the aforementioned items on a three-point Likert
scale. The overall score is between zero and 30, with
higher scores indicating better functional status®®.
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Spector et al. validated the composite ADL-IADL scale’s
psychometric qualities in 1998%.

Statistical analysis

The obtained data were recorded in Statistical Package
for Social Sciences (SPSS Inc., Chicago, I1l., USA) version
22.0 for Windows. Quantitative data were reported as
mean and standard deviation and qualitative data as
frequency. Student t-test was used to analyze qualitative
data in both gender groups and demographic variables.
The chi-square test was used to analyze qualitative data
in gender groups and demographic variables. A p-value
of less than 0.050 was considered a statistically signif-
icant level.

RESULTS

Of the 420 older inpatients recruited, 192 (45.7%) were
male and 228 (54.3%) were female. The participants’
ages ranged from 60 to 99 years, with a mean age of
71.39 years (standard deviation [SD] £7.95). Addition-
al demographic information about the patients and
how they varied between the three institutions under
investigation can be found in Tables 1 and 2. As shown
in Tables 1 and 2, there was no statistically significant
difference in these variables among the three cities
(p>0.050).

According to the Mini-Cog test, 91 (21.7%) patients,
and according to the AMTS instrument, 171 (40.7%)
individuals had some level of cognitive impairment in
their performance. A clinical interview based on the
DSM-5 was applied to examine this group. Out of all
patients, 129 were diagnosed with dementia (a major
neurocognitive disorder) and the others did not meet
the criteria. The dementia prevalence was 30.7% in our
investigation because cognitive abnormalities in the
latter group were thought to result from mild cognitive
impairment (MCI) or depression.

A statistically significant difference was found in
the Mini-Cog, AMTS, and ADL-IADL scores between

Table 1. Number and duration of hospitalizations, and number of children of patients admitted to three general hospitals.

Tehran
Variables
Mean Min/Max Mean Min/Max Mean Min/Max Mean Min/Max
Age 68 61/88 71 60/98 67 60/99 72 60/99
Number of hospitalizations per patient in the last year 2" 1/46 2* 115 1* 1/5 2* 1/46
Duration of hospitalization 4* 1/60 6* 1/90 4* 1/21 4* 1/90
Number of children 4* 0/10 6* 0/20 6* 2/10 5* 0/20

Note: *Median.
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Table 2. Demographic characteristics of patients admitted to three general hospitals by frequency and percentage.

Tehran Ahvaz Sari Total
Variable
n (%) n (%) n (%) n (%)
Gender
Male 79 (52.7) 64 (53.3) 49 (32.7) 192 (45.7)
Female 71 (47.3) 56 (46.7) 101 (67.3) 228 (54.3)
Job
Retired 54 (36.0) 66 (55.0) 32 (21.3) 152 (36.2)
Housewife 67 (44.7) 30 (25.0) 88 (58.7) 185 (44.0)
Employed 29 (19.3) 24 (20.0) 30 (20.0) 83(19.8)
Marital status
Married 104 (69.3) 73 (60.8) 84 (56.0) 261 (62.1)
Single/divorced/widowed 46 (30.7) 47 (39.2) 66 (44.0) 159 (37.9)
Education
lliterate 45(30.0) 71 (59.2) 116 (77.3) 232 (55.2)
Basic 57 (38.0) 18 (15.0) 8(5.3) 83(19.8)
School dropout 18 (12.0) 13(10.8) 8(5.3) 39(9.3)
Diploma and university degree 30 (20.0) 18 (15.0) 18 (12.0) 66 (15.7)
Substance abuse
No 116 (77.3) 93 (77.5) 107 (71.3) 316 (75.2)
Yes 20 (13.3) 4(3.3) 3(2.0) 27 (6.4)
Ward
Internal 87 (58.0) 84 (70.0) 76 (50.7) 247 (58.8)
Surgery 63 (42.0) 36 (30.0) 74 (49.3) 173 (41.2)
the demented and non-demented groups (p<0.001). Table 3. Test scores in patients with dementia compared to non-
The mean GDS-15 scores showed no significant dif- demented patients.
ferences between the demented and non-demented Variables Mean+SD p-value
groups (Table 3). IADL
The findings also revealed a statistically substantial
connection be%ween gender, age, job, maritil status, the Demented 283267 <0.001
number of children, educational status, and dementia Mol By
prevalence (Table 4). ADL
Dementia was 1.55 times more common in women Demented 8.20+3.96 <0.001
than in men. Individuals 71 years old and older had a Non-demented 14.39+3.02
1.28 times higher risk of dementia than patients under AMTS
this age. A history of unemployment was also signifi- Demented 4.8140.85
cantly linked to the disease. Furthermore, married peo- Non-demented 9194113 <0.001
ple had a 1.26 times higher risk of developing dementia ChalE
than unmarried, divorced, or widowed adults.
Demented 5.11+3.97
0.060
Non-demented 4.40£3.35
DISCUSSION Mini-Cog
This is the first multicenter study in Iran and the second Demented 1.50+1.23
to examine dementia among older patients transferred Non-demented 3.58+1.46 UL
to general wards. According to the Study,s ﬁndings, Abbreviations: SD, standard deviation; IADL, Instrumental Activities of Daily Living;
dementia affects 30.7% of patients treated in hospital ADL, Activities of Daily Living; AMTS, Abbreviated Mental Test Score; GDS-15, Geriatric
non-psychiatric wards in the three largest cities of Sari, Depression Scale 15-item; Mini-Cog, a brief and simple cognitive screening tool.
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Table 4. Demographic characteristics in demented and non-demented patients (according to the Diagnostic and Statistical Manual of Mental Disorders,

Fifth Edition).
Variables p-value OR (95%Cl)
Demented Non-demented
Age (years)
<71 32 (14.5) 189 (85.5)
<0.001 1.28 (1.17-1.40)
>71 97 (48.7) 102 (51.3)
Gender
Male 27 (14.1) 165 (85.9)
<0.001 1.55 (1.36-1.77)
Female 102 (44.7) 126 (55.3)
Marital status
Married 42 (16.1) 219 (83.9)
<0.001 1.26 (1.14-1.39)
Single/divorced/widowed 87 (54.7) 72 (45.3)
Education
Undergraduate 128 (36.2) 226 (63.8)
- — <0.001 0.84 (0.79- 0.89)
Diploma/university degree 1(1.5) 65 (98.5)
Substance abuse
Non-abuser 128 (32.6) 265 (67.4)
0.021 0.84 (0.81-0.88)
Abuser 1(3.7) 26 (96.3)
Employment
Non-employed 121 (35.9) 216 (64.1)
<0.001 0.85 (0.80-0.91)
Employed 8(9.6) 75 (90.4)
Number of children
<4 14 (14.1) 85 (85.9)
<0.001 1.33(1.19-1.49)
>4 114 (35.6) 206 (64.4)

Abbreviations: OR, odds ratio; Cl, confidence interval.

Ahvaz, and Tehran. The prevalence of the disease was
not significantly different in the three cities assessed.
It is noteworthy that none of these patients were diag-
nosed with dementia before this study.

The frequency of dementia in general hospital wards
in developing nations has been investigated quantita-
tively. According to Kamalzadeh et al., the disease was
found to be 22% prevalent in Rasoul-e Akram Hospital
in Tehran™. In five general hospitals in Brazil, Maia et al.
found a 17% prevalence of dementia®. Contrarily, ac-
cording to the study by Dieu et al., it was substantially
lower (8.8%) in Benin?2. Nonetheless, it should be noted
that this discrepancy could potentially be attributed
to variations in the sampling methodology employed
in that particular study, as it included not only older
patients but also younger individuals referred to the
neurology department for counseling purposes.

Compared to investigations in developed countries,
the results of the present study are consistent with a re-
cent study that identified a 21% prevalence of 493 older

patients in the medical, surgical, and orthopedic wards
at Queensland Teaching Hospital®. Similarly, Timmons
et al. found that 25% of older patients receiving treat-
ment in acute hospital wards in Ireland had dementia®.
However, Briggs et al. realized that 38% of older patients
referred to emergency units in Ireland had dementia®.
Conversely, Kofahi et al. reported an annual result of
1.29% for dementia in people over 50 years of age receiv-
ing hospitalization in Jordan®. The low rate observed can
be attributed to the relatively youthful demographic of
the Jordanian population and the comparatively lower
mean age of the hospitalized patients.

Another significant finding in the current study and
other similar studies is that the incidence of dementia
in general hospitals is significantly higher than the 6%
recorded in the general population®. In 2014, Rashedi
et al. reported that 2.8% of adults in a community had
cognitive impairment?®. Furthermore, a nationwide sur-
vey of older adults in Iran revealed a 7.9% overall preva-
lence of dementia in those over 60 years of age (8.7% in
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women and 6.5% in men)?°. Some studies have shown
that patients with cognitive impairment are among the
populations that utilize general hospital services the
most and that patients with dementia are associated
with increased hospitalization rates because of any di-
agnosis in general hospital wards®*3?. Multiple factors
contribute to this observation. Primary conditions that
elevate the risk of dementia, such as cerebrovascular
disease, along with conditions that can be secondary to
dementia, like urinary incontinence and dysphagia, may
amplify the susceptibility to hospitalization. These sec-
ondary conditions, in turn, heighten the risk of compli-
cations such as urinary tract infections and pneumonia.

In addition, dementia is associated with the inabil-
ity of individuals to manage their medical conditions
and inform others about their condition and disease,
which increases the risk of complications and the need
for hospitalization®. The care challenges for this group
of patients are significantly higher than for the group
without cognitive impairment (87 vs. 24%). This may
directly impact the quality and quantity of medical
care these individuals receive in hospitals. Since many
patients do not have a prior diagnosis of dementia, rec-
ognizing these challenges and educating the treatment
staff and the patients’ families can prevent or reduce
adverse consequences®*.

The current study found that the prevalence of
dementia increased with age, rising from 14.5% in
patients under 71 years old to 48.7% in those aged
71 years and over. These findings are consistent with
other investigations that reveal a connection between
aging and the disease'*?®**. Additionally, dementia in
females was 45%, significantly higher than in males
(14%). These findings are consistent with other studies
in this field, which show a higher prevalence in women.
According to Calatayud et al., general cognitive function
was reported to be significantly higher in men than in
women®®. Conversely, in a study by Klich-Raczka et al.
in Poland, there was no difference when comparing
gender, although the diagnostic suspicion of dementia
was higher in men?®”. The difference between genders
may stem from the interplay of genes, hormones, and
socio-environmental factors.

The present study also found that patients with
four or more children had a significantly higher prev-
alence of dementia than patients with fewer children.
This observation is consistent with the findings of
Kamalzadeh et al.*®. Additionally, according to research
by Beeri et al., women who have at least one child are
more likely to develop Alzheimer’s disease than men
who do not have children®. Colucci et al. reported sim-
ilar findings®. This relationship, which has been shown
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in several studies, may be due to social and biological
factors related to the role of women in raising children
and family matters. It is well-established that a lack of
estrogen increases the likelihood of developing Alzhei-
mer’s disease?’. Research has shown that the number
of children and circulating estrogen levels are inversely
correlated, with women who have more children hav-
ing lower levels of circulating estrogen than those who
have fewer or no children*'. The depletion of estrogen
resulting from multiple childbirths may be associated
with the neuropathology of Alzheimer’s disease.

Another finding from the current study is that
dementia rates were significantly lower in people who
work outside the home (10%) compared to housewives
and non-employed individuals (35%). This discrepancy
may be attributed to differences in their premorbid
functions and abilities rather than a protective effect
of being employed against dementia. Some studies have
demonstrated that not having an active job during a per-
son’s lifetime increases the risk of cognitive impairment
and dementia due to reduced cognitive reserves®. In the
present investigations, the prevalence of dementia in
married patients was significantly lower than in single/
widowed/divorced patients (16 vs. 54%). This finding
contrasts with the study conducted by Kamalzadeh
et al., who encountered no difference in rates between
married and unmarried patients'®. However, most
experts have stressed that the absence of social and
family support is a risk factor for developing dementia®.
Additionally, in the present work, the level of education
was significantly associated with dementia; in patients
with a diploma or higher, the prevalence of the disease
was only 1.5%. This finding is in line with the results of
most studies that show higher education is associated
with a lower risk of cognitive impairment>***.

The results of the current study, in conjunction with
similar investigations conducted globally, reveal that
a notable proportion of elderly patients admitted to
general hospitals lack a pre-existing dementia diagnosis
thereby elevating the risk of adverse outcomes. Addi-
tionally, it is observed that the caregiving challenges
for this particular patient group are considerably more
pronounced than for other cohorts. Although regular
dementia screening is not recommended for all older
people because of alack of evidence, identifying cases of
dementia in general hospitals can be a logical approach
due to the many older patients with dementia who are
admitted for other medical problems before a dementia
diagnosis is made. Identifying cognitive impairment in
hospitalized older patients and making a timely diagno-
sis, as well as educating the treatment staff and patients’
families about their care needs, can lead to proper care



and reduce adverse consequences. Therefore, it is essen-
tial to create proper guidelines and educate different
specialists on how to screen for and recognize dementia
manifestations in hospitalized older patients.

In the present study, we observed no significant
correlation between past medical history and the
prevalence of dementia. This lack of association may
be attributed to the reliance on self-reported medical
history by the participants. It has been documented that
a considerable number of individuals with underlying
conditions such as diabetes and hypertension were un-
aware of their medical status in the context of Iran*6*”.

The study demonstrates notable strengths, such
as a well-defined sample size and clinical assessments
performed by psychiatrists, ensuring a high level of
diagnostic accuracy. Nonetheless, the study design pres-
ents alimitation. Prospective studies have the potential
to provide more nuanced insights into the variables
associated with dementia prevalence. To validate our
results, further exploration through additional multi-
center trials may be necessary.

Dement Neuropsychol 2024;18:¢20230083 M

ACKNOWLEDGMENTS

The authors are very grateful to the hospitalized older
adults in the three general hospitals Rasoul-e Akram in
Tehran, Imam Khomeini in Sari, and Golestan in Ahvaz
for their help and participation in this study.

AUTHORS’ CONTRIBUTIONS

AE: conceptualization, data curation, investigation,
supervision, writing - original draft, writing — review &
editing. VR: conceptualization, formal analysis, investi-
gation, methodology, software, writing — original draft,
writing — review & editing. SKM: conceptualization,
data curation, investigation, writing — review & editing.
BS: data curation, investigation, writing — review &
editing. NFB: data curation, writing — review & editing.
MG: data curation, writing - review & editing. ZK: data
curation, writing — review & editing. MP: conceptual-
ization, data curation, formal analysis, investigation,
project administration, software, supervision, writing
- original draft, writing — review & editing.

REFERENCES
1.

Li X, Feng X, Sun X, Hou N, Han F, Liu Y. Global, regional, and national bur-
den of Alzheimer’s disease and other dementias, 1990-2019. Front Aging
Neurosci. 2022;14:937486. https://doi.org/10.3389/fnagi.2022.937486

2. Hamedanchi A, Momtaz YA, Khankeh HR, Zanjari N. The growth trend
of never-married elderly population in Iran in the third millennium. J Fa-
mily Med Prim Care. 2020;9(6):2837-42. https://doi.org/10.4103/jfmpc.
jfmpc_264_20

3. Navipour E, Neamatshahi M, Barabadi Z, Neamatshahi M, Keykhosravi A.
Epidemiology and risk factors of Alzheimer’s disease in Iran: a systematic
review. Iran J Public Health. 2019;48(12):2133-9. PMID: 31993381.

4. GBD 2016 Dementia Collaborators. Global, regional, and national burden
of Alzheimer’s disease and other dementias, 1990-2016: a systematic
analysis for the Global Burden of Disease Study 2016. Lancet Neurol.
2019;18(1):88-106. https://doi.org/10.1016/S1474-4422(18)30403-4

5. World Health Organization. Global action plan on the public health res-
ponse to dementia 2017-2025. Geneva: WHO; 2017.

6. Lim SC. The role of dementia ward in an acute hospital. J Gerontol Geriatr
Res. 2017;6(6):1000453. https://doi.org/10.4172/2167-7182.1000453

7. Sommerlad A, Perera G, Singh-Manoux A, Lewis G, Stewart R, Livings-
ton G. Accuracy of general hospital dementia diagnoses in England:
sensitivity, specificity, and predictors of diagnostic accuracy 2008-2016.
Alzheimers Dement. 2018;14(7):933-43. https://doi.org/10.1016/j.
jalz.2018.02.012

8.  Kirch J, Marquardt G. Towards human-centered general hospitals: the
potential of dementia-friendly design. Archit Sci Rev. 2023;66(5):382-90.
https://doi.org/10.1080/00038628.2021.1933889

9. Resvik J, Rokstad AMM. What are the needs of people with dementia in
acute hospital settings, and what interventions are made to meet these
needs? A systematic integrative review of the literature. BMC Health Serv
Res. 2020;20(1):723. https://doi.org/10.1186/512913-020-05618-3

10.  Kamalzadeh L, Moghaddamnia M, Malakouti SK, Rashedi V, Bahrampour
S, Sharifi N, et al. Prevalence of dementia among older patients: a hos-
pital-based study in Iran. Am J Alzheimers Dis Other Demen. 2019;34(7-
8):500-6. https://doi.org/10.1177/1533317519848234

11. Tieges Z, Maclullich AMJ, Anand A, Brookes C, Cassarino M, O’connor M,
et al. Diagnostic accuracy of the 4AT for delirium detection in older adults:
systematic review and meta-analysis. Age Ageing. 2021;50(3):733-43.
https://doi.org/10.1093/ageing/afaa224

12, Hodkinson HM. Evaluation of a mental test score for assessment of
mental impairment in the elderly. Age Ageing. 1972;1(4):233-8. https://
doi.org/10.1093/ageing/1.4.233

13.  Foroughan M, Wahlund LO, Jafari Z, Rahgozar M, Farahani IG, Rashedi V.
Validity and reliability of Abbreviated Mental Test Score (AMTS) among ol-
der Iranian. Psychogeriatrics. 2017;17(6):460-5. https://doi.org/10.1111/
psyg.12276

14. Borson S, Scanlan J, Brush M, Vitaliano P, Dokmak A. The Mini-Cog:
a cognitive ‘vital signs’ measure for dementia screening in multi-lingual
elderly. Int J Geriatr Psychiatry. 2000;15(11):1021-7. https://doi.or-
9/10.1002/1099-1166(200011)15:11<1021::aid-gps234>3.0.c0;2-6

15. Rezaei M, Rashedi V, Lotfi G, Shirinbayan P, Foroughan M. Psycho-
metric properties of the Persian adaptation of Mini-Cog test in Iranian
older adults. Int J Aging Hum Dev. 2018;86(3):266-80. https://doi.
org/10.1177/0091415017724547

16.  American Psychiatric Association. Diagnostic and statistical manual of mental
disorders: DSM-5. Washington: American Psychiatric Association; 2013.

17. Yesavage JA, Sheikh JI. 9/Geriatric Depression Scale (GDS): recent
evidence and development of a shorter version. Clin Gerontol. 1986;5(1-
2):165-73. https://doi.org/10.1300/J018v05n01_09

18.  Malakouti S, Fathollahi P, Mirabzadeh A, Salavati M, Kahani S. Standar-
dization of the 15-item Geriatric Depression Scale in Iran. Pajouhesh dar
Pezeshki. 2007;30(4):361-8.

19.  Habibi A, Nikpour S, Seiedoshohadaei M, Haghani H. Quality of life and
status of physical functioning among elderly people in the west region of
Tehran: a cross-sectional survey. Iran Journal of Nursing. 2008;21(53):29-39.

20. Spector WD, Fleishman JA. Combining activities of daily living with instru-
mental activities of daily living to measure functional disability. J Gerontol
B Psychol Sci Soc Sci. 1998;53(1):S46-57. https://doi.org/10.1093/
geronb/53b.1.546

21. Maia E, Steglich MS, Lima AP, Troncoso IHZ, Silva Kl, Martins TRC,
et al. Dementia in elderly inpatients admitted to medical wards in Brazil:
diagnosis and comorbidity with other clinical diseases. Psychogeriatrics.
2016;16(3):177-84. https://doi.org/10.1111/psyg.12136

22.  Gnonlonfoun DD, Adjien C, Ossou-Nguiet PM, Diallo LL, Houannou O,
Acakpo J, et al. Prevalence of dementia and its associated factors in
Cotonou Teaching Hospital, Benin. Adv Alzheimer Dis. 2014;3(2):94-106.
https://doi.org/10.4236/aad.2014.32010

Enderami A, etal.  Dementia prevalence among older inpatients 7


https://doi.org/10.3389/fnagi.2022.937486
https://doi.org/10.4103/jfmpc.jfmpc_264_20
https://doi.org/10.4103/jfmpc.jfmpc_264_20
https://doi.org/10.1016/S1474-4422(18)30403-4
https://doi.org/10.4172/2167-7182.1000453
https://doi.org/10.1016/j.jalz.2018.02.012
https://doi.org/10.1016/j.jalz.2018.02.012
https://doi.org/10.1080/00038628.2021.1933889
https://doi.org/10.1186/s12913-020-05618-3
https://doi.org/10.1177/1533317519848234
https://doi.org/10.1093/ageing/afaa224
https://doi.org/10.1093/ageing/1.4.233
https://doi.org/10.1093/ageing/1.4.233
https://doi.org/10.1111/psyg.12276
https://doi.org/10.1111/psyg.12276
https://doi.org/10.1002/1099-1166(200011)15
https://doi.org/10.1002/1099-1166(200011)15
https://doi.org/10.1177/0091415017724547
https://doi.org/10.1177/0091415017724547
https://doi.org/10.1300/J018v05n01_09
https://doi.org/10.1093/geronb/53b.1.s46
https://doi.org/10.1093/geronb/53b.1.s46
https://doi.org/10.1111/psyg.12136
https://doi.org/10.4236/aad.2014.32010

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

8

Dement Neuropsychol 2024;18:e20230083

Travers C, Byrne G, Pachana N, Klein K, Gray L. Prospective observational
study of dementia and delirium in the acute hospital setting. Intern Med
J. 2013;43(3):262-9. https://doi.org/10.1111/.1445-5994.2012.02962.x
Timmons S, Manning E, Barrett A, Brady NM, Browne V, O’Shea E, et al.
Dementia in older people admitted to hospital: a regional multi-hospital
observational study of prevalence, associations, and case recognition.
Age Ageing. 2015;44(6):993-9. https://doi.org/10.1093/ageing/afv131
Briggs R, Dyer A, Nabeel S, Collins R, Doherty J, Coughlan T, et al.
Dementia in the acute hospital: the prevalence and clinical outcomes of
acutely unwell patients with dementia. QJM. 2017;110(1):33-7. https://
doi.org/10.1093/gjmed/hcw114

Kofahi R, Aliezawi M, Abdalrahim A, Al Qadire M, Obiedat D, Aqgaileh
S. Annual period prevalence and risk factors of dementia among older
Jordanian hospitalized patients. Int J Gen Med. 2021:641-7. https://doi.
org/10.2147/IJGM.S5299353

Lang L, Clifford A, Wei L, Zhang D, Leung D, Augustine G, et al. Prevalence
and determinants of undetected dementia in the community: a systematic
literature review and a meta-analysis. BMJ Open. 2017;7(2):e011146.
https://doi.org/10.1136/bmjopen-2016-011146

Rashedi V, Rezaei M, Gharib M. Prevalence of cognitive impairment in
community-dwelling older adults. Basic Clin Neurosci. 2014;5(1):28-30.
PMID: 25436081

Sharifi F, Fakhrzadeh H, Vannaghani M, Arzaghi SM, Khoei MA, Farzadfar
F, et al. Prevalence of dementia and associated factors among older
adults in Iran: National Elderly Health Survey (NEHS). Arch Iran Med.
2016;19(12):838-44. PMID: 27998158.

Tuppin P, Kusnik-doinville O, Weill A, Ricordeau P, Allemand H. Primary
health care use and reasons for hospital admissions in dementia pa-
tients in France: database study for 2007. Dement Geriatr Cogn Disord.
2009;28(3):225-32. https://doi.org/10.1159/000238394

Natalwala A, Potluri R, Uppal H, Heun R. Reasons for hospital admissions
in dementia patients in Birmingham, UK, during 2002-2007. Dement Geria-
tr Cogn Disord. 2008;26(6):499-505. https://doi.org/10.1159/000171044
Albert SM, Costa R, Merchant C, Small S, Jenders RA, Stern Y. Hos-
pitalization and Alzheimer’s disease: results from a community-based
study. J Gerontol A Biol Sci Med Sci. 1999;54(5):M267-71. https://doi.
org/10.1093/gerona/54.5.m267

Harris DP, Chodosh J, Vassar SD, Vickrey BG, Shapiro MF. Primary care
providers’ views of challenges and rewards of dementia care relative to
other conditions. J Am Geriatr Soc. 2009;57(12):2209-16. https://doi.
org/10.1111/1.1532-5415.2009.02572.x

Hendlmeier |, Bickel H, HeBler-Kaufmann JB, Schaufele M. Care challen-
ges in older general hospital patients: impact of cognitive impairment and
other patient-related factors. Z Gerontol Geriatr. 2019;52(Suppl 4):212-21.
https://doi.org/10.1007/s00391-019-01628-x

Fishman E. Risk of developing dementia at older ages in the United States.
Demography. 2017;54(5):1897-919. https://doi.org/10.1007/s13524-
017-0598-7

Dementia prevalence among older inpatients ~ Enderami A, et al.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47.

Calatayud E, Salavera C, Gobmez-Soria |. Cognitive differences in the older
adults living in the general community: gender and mental occupational
state study. Int J Environ Res Public Health. 2021;18(6):3106. https://doi.
org/10.3390/ijerph18063106

Klich-Raczka A, Piotrowicz K, Mossakowska M, Skalska A, Wizner B,
Broczek K, et al. The assessment of cognitive impairment suspected of
dementia in Polish elderly people: results of the population-based Pol-
Senior Study. Exp Gerontol. 2014;57:233-42. https://doi.org/10.1016/j.
exger.2014.06.003

Beeri MS, Rapp M, Schmeidler J, Reichenberg A, Purohit DP, Perl DP, et al.
Number of children is associated with the neuropathology of Alzheimer’s
disease in women. Neurobiol Aging. 2009;30(8):1184-91. https://doi.
org/10.1016/j.neurobiolaging.2007.11.011

Colucci M, Cammarata S, Assini A, Croce R, Clerici F, Novello C, et al. The
number of pregnancies is a risk factor for Alzheimer’s disease. Eur J Neurol.
2006;13(12):1374-7. https://doi.org/10.1111/1.1468-1331.2006.01520.x
Yue X, Lu M, Lancaster T, Cao P, Honda S, Staufenbiel M, et al. Brain
estrogen deficiency accelerates Abeta plagque formation in an Alzheimer’s
disease animal model. Proc Natl Acad Sci U S A. 2005;102(52):19198-
208. https://doi.org/10.1073/pnas.0505203102

Hankinson SE, Colditz GA, Hunter DJ, Manson JE, Willett WC, Stampfer
MJ, et al. Reproductive factors and family history of breast cancer in
relation to plasma estrogen and prolactin levels in postmenopausal wo-
men in the Nurses’ Health Study (United States). Cancer Causes Control.
1995;6(3):217-24. https://doi.org/10.1007/BFO0051793

Greene DR. Relationship between occupational complexity and dementia
risk in late-life: a population study [dissertation]. Utah: Utah State Univer-
sity; 2013.

Sundstrém A, Westerlund O, Kotyrlo E. Marital status and risk of
dementia: a nationwide population-based prospective study from
Sweden. BMJ Open. 2016;6(1):e008565. https://doi.org/10.1136/
bmjopen-2015-008565

Sampson EL, Blanchard MR, Jones L, Tookman A, King M. Dementia
in the acute hospital: prospective cohort study of prevalence and mor-
tality. Br J Psychiatry. 2009;195(1):61-6. https://doi.org/10.1192/bjp.
bp.108.055335

Mukadam N, Sampson EL. A systematic review of the prevalence,
associations, and outcomes of dementia in older general hospital inpa-
tients. Int Psychogeriatr. 2011;23(3):344-55. https://doi.org/10.1017/
S1041610210001717

Katibeh M, Moghaddam A, Yaseri M, Neupane D, Kallestrup P, Ahmadieh
H. Hypertension and associated factors in the Islamic Republic of Iran:
a population-based study. East Mediterr Health J. 2020;26(3):304-14.
https://doi.org/10.26719/emhj.19.042

Sarayani A, Rashidian A, Gholami K. Low utilization of diabetes medi-
cines in Iran, despite their affordability (2000-2012): a time-series and
benchmarking study. BMJ Open. 2014;4(10):e005859. https://doi.
org/10.1136/bmjopen-2014-005859


https://doi.org/10.1111/j.1445-5994.2012.02962.x
https://doi.org/10.1093/ageing/afv131
https://doi.org/10.1093/qjmed/hcw114
https://doi.org/10.1093/qjmed/hcw114
https://doi.org/10.2147/IJGM.S299353
https://doi.org/10.2147/IJGM.S299353
https://doi.org/10.1136/bmjopen-2016-011146
https://doi.org/10.1159/000238394
https://doi.org/10.1159/000171044
https://doi.org/10.1093/gerona/54.5.m267
https://doi.org/10.1093/gerona/54.5.m267
https://doi.org/10.1111/j.1532-5415.2009.02572.x
https://doi.org/10.1111/j.1532-5415.2009.02572.x
https://doi.org/10.1007/s00391-019-01628-x
https://doi.org/10.1007/s13524-017-0598-7
https://doi.org/10.1007/s13524-017-0598-7
https://doi.org/10.3390/ijerph18063106
https://doi.org/10.3390/ijerph18063106
https://doi.org/10.1016/j.exger.2014.06.003
https://doi.org/10.1016/j.exger.2014.06.003
https://doi.org/10.1016/j.neurobiolaging.2007.11.011
https://doi.org/10.1016/j.neurobiolaging.2007.11.011
https://doi.org/10.1111/j.1468-1331.2006.01520.x
https://doi.org/10.1073/pnas.0505203102
https://doi.org/10.1007/BF00051793
https://doi.org/10.1136/bmjopen-2015-008565
https://doi.org/10.1136/bmjopen-2015-008565
https://doi.org/10.1192/bjp.bp.108.055335
https://doi.org/10.1192/bjp.bp.108.055335
https://doi.org/10.1017/S1041610210001717
https://doi.org/10.1017/S1041610210001717
https://doi.org/10.26719/emhj.19.042
https://doi.org/10.1136/bmjopen-2014-005859
https://doi.org/10.1136/bmjopen-2014-005859

