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articles, research articles, brief reports, case reports, letters to the editor,
and images that are relevant to the scope of geriatrics and gerontology, on
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revision to ensure they conform to the style adopted by the journal. There is
a double blind kind of reviewing system.
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unstructured abstracts. Letters to the editor do not require an abstract.
Research or project support should be acknowledged as a footnote on the
title page.

Technical and other assistance should be provided on the title page.

Title Page

Title: The title should provide important information regarding the
manuscript’s content.

The title page should include the authors’ names, degrees, and institutional/
professional affiliations, a short title, abbreviations, keywords, financial
disclosure statement, and conflict of interest statement. If a manuscript
includes authors from more than one institution, each author’s name should
be followed by a superscript number that corresponds to their institution,
which is listed separately. Please provide contact information for the
corresponding author, including name, e-mail address, and telephone and
fax numbers.

Running Head: The running head should not be more than 40 characters,
including spaces, and should be located at the bottom of the title page.

Word Count: A word count for the manuscript, excluding abstract,
acknowledgments, figure and table legends, and references, should be
provided not exceed 3000 words. The word count for an abstract should be
not exceed 300 words.

Conflict of Interest Statement: To prevent potential conflicts of
interest from being overlooked, this statement must be included in each
manuscript. In case there are conflicts of interest, every author should
complete the ICMJE general declaration form, which can be obtained at:
http://www.icmje.org/coi_disclosure.pdf

Abstract and Keywords: The second page should include an abstract
that does not exceed 300 words. Moreover, as various electronic databases
integrate only abstracts into their index, important findings should be
presented in the abstract.

Abstract

Objective: The abstract should state the objective (the purpose of the study
and hypothesis) and summarize the rationale for the study.

Materials and Methods: Important methods should be written respectively.
Results: Important findings and results should be provided here.

Conclusion: The study’s new and important findings should be highlighted
and interpreted.

Other types of manuscripts, such as case reports, reviews and others will be
published according to uniform requirements. Provide at least 3 keywords
below the abstract to assist indexers. Use terms from the Index Medicus
Medical Subject Headings List (for randomized studies a CONSORT abstract
should be provided (http://www.consort-statement.org).




European Journal of
Geriatrics and Gerontology

EJGG

Original Articles

Original articles should have the following sections;

Introduction: The introduction should include an overview of the
relevant literature presented in summary form (one page), and whatever
remains interesting, unique, problematic, relevant, or unknown about
the topic must be specified. The introduction should conclude with the
rationale for the study, its design, and its objective(s).

Materials and Methods: Clearly describe the selection of observational
or experimental participants, such as patients, laboratory animals, and
controls, including inclusion and exclusion criteria and a description of the
source population. Identify the methods and procedures in sufficient detail
to allow other researchers to reproduce your results. Provide references
to established methods (including statistical methods), provide references
to brief modified methods, and provide the rationale for using them
and an evaluation of their limitations. Identify all drugs and chemicals
used, including generic names, doses, and routes of administration.
The section should include only information that was available at
the time the plan or protocol for the study was devised on STROBE
(http://www.strobe-statement.org).

Statistics: Describe the statistical methods used in enough detail to enable
a knowledgeable reader with access to the original data to verify the
reported results. Statistically important data should be given in the text,
tables and figures. Provide details about randomization, describe treatment
complications, provide the number of observations, and specify all computer
programs used.

Results: Present your results in logical sequence in the text, tables, and
figures. Do not present all the data provided in the tables and/or figures
in the text; emphasize and/or summarize only important findings, results,
and observations in the text. For clinical studies provide the number of
samples, cases, and controls included in the study. Discrepancies between the
planned number and obtained number of participants should be explained.
Comparisons, and statistically important values (i.e. p value and confidence
interval) should be provided.

Discussion: This section should include a discussion of the data. New and
important findings/results, and the conclusions they lead to should be
emphasized. Link the conclusions with the goals of the study, but avoid
unqualified statements and conclusions not completely supported by the
data. Do not repeat the findings/results in detail; important findings/
results should be compared with those of similar studies in the literature,
along with a summarization. In other words, similarities or differences in
the obtained findings/results with those previously reported should be
discussed.

Study Limitations: Limitations of the study should be detailed. In addition,
an evaluation of the implications of the obtained findings/results for future
research should be outlined.

Conclusion: The conclusion of the study should be highlighted.
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References

Cite references in the text, tables, and figures with numbers in parentheses.
Number references consecutively according to the order in which they
first appear in the text. Journal titles should be abbreviated according to
the style used in Index Medicus (consult List of Journals Indexed in Index
Medicus). Include among the references any paper accepted, but not yet
published, designating the journal and followed by, in press. Authors are
solely responsible for the accuracy of all references.

Examples of References:
1. List All Authors

Bonanni E, Tognoni G, Maestri M, Salvati N, Fabbrini M, Borghetti D, DiCoscio
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subjects: an epidemiological survey in an ltalian district. ActaNeurol Scand
2010;122:389-397.

2. Organization as Author

American Geriatrics Society 2015 Updated Beers Criteria Expert panel.
American geriatrics society 2015 updated Beer criteria for potentially
inappropriate medication use in older adults. J Am Geriatr Soc 2015;63:
2227-2246.

3. Complete Book

Ham RJ, Sloane PD, Warshaw GA, Potter JF, Flaherty E. Ham'’s primary care
geriatrics : a case-based approach, 6th ed. Philadelphia, Elsevier/Saunders,
2014.

4. Chapter in Book

BG Katzung. Special Aspects of Geriatric Pharmacology, In:Bertram G.
Katzung,Susan B. Masters, Anthony J. Trevor (Eds). Basic and Clinical
Pharmacology. 10th edition, Lange, Mc Graw Hill, USA 2007, pp 983-90.

5. Abstract

Reichenbach S, Dieppe P Nuesch E, Williams S, Villiger PM, Juni P Association
of bone attrition with knee pain, stiffness and disability; a cross sectional
study. Ann Rheum Dis 2011;70:293-8. (abstract).

6. Letter to the Editor

Rovner B. The Role of the Annals of Geriatric Medicine and Research as
a Platform for Validating Smart Healthcare Devices for Older Adults. Ann
Geriatr. 2017;21:215-216.

7. Supplement

Garfinkel D. The tsunami in 21st century healthcare: The age-related vicious
circle of co-morbidity - multiple symptoms - over-diagnosis - over treatment
- polypharmacy [abstract]. J Nutr Health Aging 2013;17(Suppl 1):224-227.
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Case Reports

Case reports should be structured as follows:
Abstract: An unstructured abstract that summarizes the case.
Introduction: A brief introduction (recommended length: 1-2 paragraphs).

Case Presentation: This section describes the case in detail, including the
initial diagnosis and outcome.

Discussion: This section should include a brief review of the relevant
literature and how the presented case furthers our understanding to the
disease process.

Review Articles

Reviews should include a conclusion, in which a new hypothesis or study
about the subject may be posited. Do not publish methods for literature
search or level of evidence. Authors who will prepare review articles should
already have published research articles on the relevant subject. There should
be a maximum of two authors for review articles.

Images in Geriatrics and Gerontology

Authors can submit for consideration an illustration and photos that is
interesting, instructive, and visually attractive, along with a few lines of
explanatory text and references. No abstract, discussion or conclusion are
required but please include a brief title.

Letters to the Editor

Letters can include no more than 600 words of text, 10 references, and 1
figure or table. No abstract is required, but please include a brief title.

Invited Review Article: Invited review articles are comprehensive analyses
of specifictopics in medicine, which are written upon invitation due to
extensive experience and publications of authors on there view subjects. All
invited review articles will also undergo peer review prior to acceptance.

Editorial Comment: Editorial comments are a briefremark on an article
published in the journal by there viewer of the article or by a relevantauthority.
Most comments are invited by the Editor-in-Chief but spontaneous comments
are welcome. An abstract is not required with this type of manuscripts.

Tables, Graphics, Figures, and Images

Tables: Supply each table on a separate file. Number tables according to
the order in which they appear in the text, and supply a brief caption for
each. Give each column a short or abbreviated heading. Write explanatory
statistical measures of variation, such as standard deviation or standard error
of mean. Be sure that each table is cited in the text.

Figures: Figures should be professionally drawn and/or photographed.
Authors should number figures according to the order in which they appear
in the text. Figures include graphs, charts, photographs, and illustrations. Each
figure should be accompanied by a legend that does not exceed 50 words.
Use abbreviations only if they have been introduced in the text. Authors are
also required to provide the level of magnification for histological slides.
Explain the internal scale and identify the staining method used. Figures

should be submitted as separate files, not in the text file. High-resolution
image files are not preferred for initial submission as the file sizes may be too
large. The total file size of the PDF for peer review should not exceed 5 MB.

Document Total
. Abstract (words) Tables
Article Type ) . References and
references) Figures
Original Articles | 300 3000 50 5
Review Articles 300 3500 75 5
InV|lted Review 300 3500 75 5
Article
Case Reports 100 1000 15 2
Images None 500 10 2
Letters to the
Editor None 600 10 1
Editorial None 1500 20 2
Comment
Authorship

Each author should have participated sufficiently in the work to assume
public responsibility for the content. Any portion of a manuscript that
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Contributor’'s Statement
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Ethics

When reporting experiments conducted with humans indicate that the
procedures were in accordance with ethical standards set forth by the
committee that oversees human experimentation. Approval of research
protocols by the relevant ethics committee, in accordance with international
agreements (Helsinki Declaration of 1975, revised 2013 available at http://
www.wma.net/e/policy/b3.html “Guide for the Care and use of Laboratory
Animals” www.nap.edu/catalog/5140.html ), is required for all experimental,
clinical, and drug studies. Studies performed on human require ethics
committee certificate including approval number. It also should be indicated
in the "Materials and Methods” section. Patient names, initials, and hospital
identification numbers should not be used. Manuscripts reporting the results
of experimental investigations conducted with humans must state that the
study protocol received institutional review board approval and that the
participants provided informed consent.

Non-compliance with scientific accuracy is not in accord with scientific ethics.

Plagiarism: To re-publish whole or in part the contents of another author’s
publication as one’s own without providing a reference. Fabrication: To
publish data and findings/results that do not exist.

Duplication: Use of data from another publication, which includes re-
publishing a manuscript in different languages.

Salamisation: To create more than one publication by dividing the results of
a study preternaturally.

We disapproval upon such unethical practices as plagiarism, fabrication,
duplication, and salamisation, as well as efforts to influence the review process
with such practices as gifting authorship, inappropriate acknowledgements,
and references. Additionally, authors must respect participant right to privacy.

On the other hand, short abstracts published in congress books that do not
exceed 400 words and present data of preliminary research, and those that
are presented in an electronic environment are not accepted pre-published
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A 15-day Working Shift Prevent the Cross-contamination of
Coronavirus Disease-2019 in a Nursing Home in Turkey

@ Oktay Ozten', ® Tiilay Aytekin Aktas?, ® Hiiseyin Siier!, ® Hafize Dogan', ® Ayse Uner?, ® Salim Ozpinar!, ® Yunus Ayyildiz!,

@ Hilal Bektas', ® Biilent Saka2

1istanbul Metropolitan Municipality Kayisdagi Dariilaceze Nursing Home, [stanbul, Turkey
2jstanbul University, istanbul Faculty of Medicine, Department of Internal Medicine, [stanbul, Turkey

Introduction

The new type of Coronavirus disease-2019 (COVID-19) outbreak
had gained speed especially after spreading to the continents
of Europe and America and reached a large number of deaths.
Many countries declared suppression measures including social
isolation, closed schools and workplaces and cessation of social
activities. It has been observed that many of those who lost
their lives due to COVID-19 were old aged people from nursing
homes and chronic care centers (1).

In Turkey, reported number of COVID-19 positive cases are more
than 260 thousand and number of deaths are over 6.100 with
919% recovery rate and 73 death/1 M population (2). With strict
preventive measures began before the pandemic resulted with
low COVID-19 cases and mortality rate in nursing homes across
the country (3). This report showed data from a nursing home in
Turkey, istanbul Municipality Kayisdagi Dariilaceze Directorate,
one of the biggest in the country with 679 residents, which
did not have any COVID-19 case during the first year of the
pandemic (both employees and residents) with a working plan
that successfully prevent cross-contamination.

istanbul Municipality Kayisdagi Dariilaceze Directorate

A total of 679 residents (272 women and 407 men) are
living in the nursing home. The mean age of the residents is
72.1+8.1 years (72.2+8.6 years for women and 71.8+6.2 years
for men). 29% of the residents are independent, 39% are mild
or moderately dependent and 32% are completely dependent.
Figure 1 showed the prevalence of the chronic diseases. Staff
included; 13 doctors, 104 nurses/other health personnel, 5
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Figure 1. Chronic diseases of the residents; number (%)

COPD: Chronic obstructive pulmonary disease

psychologists, 2 sociologists, 243 care-givers, 97 other service
providers and 40 personnel working in the kitchen.

Preventive Measures During COVID-19 Pandemic

Before and during the first month of the pandemic:

e Announcement of a COVID-19 protocol that included
preventive measures and algoritm for COVID-19 positive
cases.

e Health personnel started to use protective equipment (gloves,
face-shields, masks and disposable clothings).

e Alcohol-based disinfectants were placed in all entrances and
floors.
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e Residents were not allowed outside except for medical
reasons.

® Regular measurement of body temperature were made to all
residents and the staff.

® New admissions were suspended temporarily. Visitors were
not allowed unless there was an urgent condition.

® Residents with any clinical sign and symptoms were isolated
in the infirmary, evaluated clinically and followed up by the
doctors and nurses. If indicated, they were transferred to the
hospital.

® Two seperate infirmary wards were arranged for suspicious
cases in order to perform polymerase chain reaction (PCR)
tests, treatment and follow-up. Residents those came from
hospitals were isolated in those wards for 2 weeks.

e istanbul Municipality organised a special transportation
for the staff in order to prevent contamination from public
transport.

Next 11 months of the pandemic:

e District Health Directorate organised COVID-19 PCR testing
to whole staff.

® A new organisation was initiated for the staff that included
15-days working periods. In every period, one group would
be on duty and stayed in the institution while the other rested
at home. All of the staff and the executive staff voluntarily
accepted to stay in the institution throughout the pandemic
in such an organisation.

e Before changing the working staff groups, COVID-19 PCR
tests were repeated. Any personnel with a suspected clinical
sign/symptom was not accepted to institution unless it was
proven that he/she did not have COVID-19 infection.

® The institution made cooperations with the banks to maintain
transport of salaries to the residents by the officials.

e The directorate made the daily shopping for the residents.

® |n case of any medical emergency, patients were sent to
pandemic-free hospitals.

® |nside the buildings, staff was not allowed to go beyond the
areas reserved for them.

® |n case of any contact with COVID-19 positive relatives, the
employee would not be accepted to the institution before 14
days of isolation at home and approved negative PCR test
result.

® In case of any suspcious symptom(s), the residents were
transported to a specific ward that was formerly prepared for
quarantine.

132

e Social distance (1.5 m) and face masks were mandatory in
restaurants, parks and cafes. Social distance was 2 m for
smokers.

Psychosocial Support

Fifteen days working shift plan was important in overcoming the
fear of death and abandonment among the residents. The use
of a communication language including, "We are with you, you
are not alone and unattended”, was very important. In order to
control the attitudes and behaviors of the residents towards the
pandemic, psychological support interviews were conducted.
Exercise and sports activities were carried out periodically.

15-days shifts increased the stress of the staff both physically
and psychologically. Beneath social activities, they had group
communication therapies with sociologists and psychologists.
During the stay, one of the most important stress factor was
separation from families. Solutions, such as giving parents'
gifts to their children, birthday cakes and video conferencing
decreased the stress of parents and children.

Discussion

Since older adults living in chronic care facilities are mostly frail,
they are vulnerable to infections such as COVID-19. Abrams
et al. (1) reported COVID-19 positive cases in 2.949 (31.4%)
nursing homes across US. Larger facility size, urban location,
greater percentage of African American residents, non-
chain status, and state were significantly (p<0.05) related to
probability of having a COVID-19 case. According to data of
the International Long Term Care Policy Network, COVID-related
deaths among care home residents ranges from 24-82% in
different countries (4).

During the COVID-19 outbreak, residents and the staff were
isolated with many other preventive measures. Occupancy
rates, increased number of testing, environmental and personal
hygiene, social isolation, follow-up of signs and symptoms,
ongoing education, supplies of personal protective equipment
are important to decrease contamination risk. Centers for
disease control recommends that nursing homes and assisted
living facilities should follow strict isolation policies to protect
the health of residents and staff (5).

On the other hand, outside contacts of the staff increased
the risk in the nursing homes (6). Roxby et al. (7) highlighted
the potential role of infected staff members in the cross-
contamination. 28% of the staff reported symptoms potentially
compatible with COVID-19 (7). Then periodical screening tests
among healthcare personnel those are in close contact with the
residents can decrease contamination.

In United States of America, Centers for Medicare and Medicaid
Services announced recommendations for prevention of
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COVID-19 in nursing homes (8). Tan and Seetharaman (9)
reported successful management of COVID-19 prevention in a
geriatric center by restriction of visitors, prescreening of visitors,
and reduction in unnecessary transfer of patients.

During the pandemic other important problems were the
treatment of acute medical conditions other than COVID
infection and the complications of the chronic diseases.
Our reports did not show any increase in the incidence of
medical conditions other than COVID in that period. In case of
hospitalization, COVID-free hospital wards were preferred. After
hospitalization, residents were followed in the quarantine wards
of the institution for 15 days.

Without any COVID-19 positive case in our nursing home, it
seems that 15-days working shift plan with strict adherence
to other preventive measures were successful. Although it is
difficult to convince the staff to stay at institution for such
a long period, collaboration of the executive staff and the
psychosocial support improve their adherence and adaptation.
They did not have extra payment for this plan.

Keywords: COVID-19, long-term care, prevention
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Effect of Dance Therapy on the Physical Abilities of Older Adults
with Dementia: A Systematic Review
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Abstract T

Music and dance are used as therapies in different diseases to improve physical function. However, no reviews have been published on the impact of
dance therapy on the physical functions of older adults with dementia. We conducted a systematic review of studies that reported the quantitative
results of gait quality, gait speed, endurance, balance, strength, and the ability to perform activities of daily living. Six articles that met the inclusion
criteria were reviewed. The functional results of the included studies were very heterogeneous, which showed a possible positive effect on balance,
walking speed, and the ability to perform activities of daily living. Future trials should explicitly and objectively set the criteria for the inclusion or
exclusion of participants. In addition, randomized controlled trials with large samples are necessary to provide further evidence on the efficacy of
different styles of dance compared with other types of physical activity.

Keywords: Dance therapy, older adults, dementia

Introduction Music and dancing are thought to induce numerous benefits on
the motor function (6). Dancing involves rhythmic movements
of the limbs and trunk and music provides external cues that
facilitate movement (7). Music and dancing have been shown
to encourage patients to develop attention, memory, rhythm,
coordination, balance, and self-perception of the body in
space (8). Therefore, music and dancing are commonly used
as complementary therapies in various pathologies such as
cardiovascular diseases (9), Parkinson's disease (10), or cancer (11).

Dementia is a major public health challenge as it affects around
45 million people worldwide (1). It is one of the major causes of
disability and dependency among older people (2). Impairments
of memory and cognitive functions are the most characteristic
signs of this pathology. However, balance and walking disorders
are frequently observed (3), worsening the patient's global
condition and indicating a poor prognosis. Thus, the quality of
life of the patient and his/her family is severely affected (4).

Previous literature reviews have examined the health benefits
of dance (12-18). However, there is to our knowledge no study
that reviewed quantitative studies investigating the effects of
dance on the functional abilities of older people with dementia.
In 2017, Karkou and Meekums (14) published a systematic
review about the effects of dance movement therapy (DMT) on
people with dementia. The review was focused on psychosocial
outcomes and age was not an exclusion/inclusion criterion.

Alzheimer's disease is the most common cause of dementia,
causing between 50 and 75% of cases. The pharmacological
treatments currently available aim at treating the symptoms,
but current data show that they are only moderately effective
in the best of cases (1). Faced with this observation and given
the numerous mechanisms involved, many teams experiment
with a reorientation of the interventions in favor of functional,
psychological, and psychosocial approaches (5). These new

approaches aim at optimizing the patient's well-being and Mabire et al. (17) included studies implementing a dance
quality of life as well as delay, prevent or reduce adverse intervention for people with dementia. However, the authors
outcomes of the disease. did not integrate inclusion/exclusion criteria about age, types
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of outcomes, nor study designs. The systematic review of Ruiz-
Muelle and Lopez-Rodriguez (13) had no restrictions on the age
or cognitive status of the participants.

Our systematic review focused on quantitative trials using
therapy-based dance interventions in people with dementia
over the age of 65. This review aimed to analyze the effects of
dance therapy on physical skills in older adults with dementia.

Materials and Methods

This systematic review was based upon the preferred reporting
items for systematic reviews and meta-analyses (PRISMA)
guidelines (19).

Search Strategy

Up to March 2020, an electronic search was conducted to
identify relevant studies published in the following databases:
PubMed, Web of Science, Scopus, and ALOIS. The search terms
were «dementian, «alzheimer», «dance», «dancing», «older adults»
and «elderly». bibliographic references of the included articles
were examined to search for articles that had escaped the initial
search strategy.

Eligibility Criteria
Our review included experimental studies, available in full
text, and published in English, French, Portuguese, or Spanish.

Excerpts from congresses, case reports, protocols, books, essays,
and thesis were excluded.

We considered studies including individuals who met the
following criteria: Individuals aged 65 or above; diagnosed with
dementia; trials that were limited to participants with mild
cognitive impairment, or with a mini mental state examination
(20) score over 24 were excluded; studies about Parkinson's
disease were excluded.

Experimental interventions aiming at finding some benefit of
scheduled dance sessions were included. The sessions included
movements to the rhythm of music with the presence of an
instructor, therapist, or guide. We included studies reporting
quantitative results regarding gait quality, gait speed, endurance,
balance, strength, and the ability to carry out the activities of
daily living (ADL).

Study Selection

The references of articles resulting from the research were
exported to Mendeley®. We then carried out an automatic
reference check to target and eliminate duplicates. Two
reviewers (LB and GP) carried out an examination of article
titles and abstracts for eligibility. Subsequently, the full texts of
potential studies were screened to determine final eligibility for
inclusion. Disagreements about the eligibility were resolved by
discussion and consensus between the reviewers.

Data Extraction

One reviewer (LB) extracted the following data from the
studies: Design, objective, sample characteristics, description of
the intervention of the experimental and control groups, and
outcome measures. These data were compiled in Table 1.

Study Quality Assessment

Two reviewers (LB and GP) independently assessed the
methodological quality of each included article, using a
standardized checklist of 12 predefined criteria developed
following de Vet et al. (21) recommendation for the quality
assessment of trials in physical therapy. The 12 criteria are:
(1) comparison with a control group; (2) randomization; (3)
blinding participants; (4) homogeneity of groups at baseline;
(5) alternative activity for the control group; (6) intentions
(7); inclusion/exclusion criteria; (8) at least two socio-
demographic variables (9); comorbidity (10); intervention
description (11); dropouts; (12) valid outcomes measures. If
the criteria were met, a point was assigned. If the criteria
were not met or were not sufficiently described, no point was
assigned (Table 2).

Studies that met more than 75% of the criteria were classified
as high quality. Studies that met between 50 and 75% of the
criteria were considered as moderate quality. Studies that met
less than 50% of the criteria were classified as low quality.

Results

A flow diagram of the study selection process is shown in Figure
1. A total of six studies were included in this systematic review.
The most important excluded studies with reasons for exclusion
are shown in Table 3.

Characteristics of Included Studies

Included studies were published from 2008 to 2019 and
conducted in France, Brazil, Spain, Finland, Singapore, and
Australia. Two were randomized controlled trials (RCT), (22,23)
one was a pilot RCT, (24) one was a controlled clinical trial (25)
and two used a quasi-experimental design (26,27).

A total of 208 participants were involved in this review. Among
them, 135 persons were assigned to intervention groups. The
mean age of participants ranged between 76 and 82 years. Mean
MMSE scores were between 12 and 23.5. Participants of most
studies (22-25,27) came from nursing homes and care homes.
Only Koh et al. (26) included community-dwelling participants,
but the participants were recruited from a day-care center for
persons with dementia.

The dance style was found to vary between studies. Brami
et al. (25) used a virtual dance intervention. During the
program, choreographies followed an increasing level of
difficulty concerning the rhythm, intensity, and complexity

135
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‘ Table 1. Summary of included studies

Author
(country)

Study design

Inclusion criteria/exclusion
criteria

Sample/mean
age/mean score

MMSE/place of
recruitment

Intervention/control
group

Main results

moderate dementia; Able to
walk independently or with
aids/

Severe hearing or visual
impairment; Cancer, end-
stage renal failure; Overtly
violent or suicidal; Other
progressive neurological
conditions.

(N=21) 17+4.7
Daycare center
for persons with
dementia

1 day/week; 60 minutes;
8 weeks

Brami et al. Controlled MMSE <21/ N=22 Virtual dance (Dance Intragroup: Not significant
(25) clinical trial | Inability to walk without 84.55+6.7 central on Xbox One) changes. Intergroup:
(France) technical aids. IG: 14.17+5; CG: | 2 days/week; 45 minutes; | Significant difference in
Uncorrected visual or 13+4.7 12 weeks favor of the IG in TUG
hearing disorders. Long term care CG: Keeping daily habits | (p=0.02) and gait speed test
Contraindication to physical | units (4 meters) (p=0.02).
activity.
Borges et al. Randomized | Autonomy for carrying out | N=60 Ballroom dancing (foxtrot, | Intragroup: Significant
(23) controlled ADL; No regular physical IG: 66+6.8; CG: waltz, rumba, swing, improvement in the
(Brazil) trial activity in the past 3 67+7.2 samba, and bolero) autonomy to performance
months/ IG: 22.7; CG: 24.2 | 3 days/weeks; 50 minutes; | of the ADL (p<0.0001) and
Heart disease, high blood Long-stay 12 weeks in body balance (p=0.002)
pressure, and uncontrolled institution CG: Keeping daily habits. Intergroup: Significant
asthmatic bronchitis, Committed to not difference in favor of the
osteoarthritis, recent perform any systematic IG in the autonomy to
fracture, tendinopathy and physical activity during performance of the ADL
prostheses, neurological the 12-week experiment (p=0.011) and in body
disorders, severe obesity, balance (p=0.04).
and the use of drugs that
may affect attention.
Gomez Gallego | Quasi- Medically diagnosed with N=42 Music therapy and dance | Barthel index: Not
& Gomez experimental | mild to moderate dementia | 77.5+8.3 therapy significant changes
Garcia (27) / 15.02+5.40 2 days/week; 45 minutes; | (p=0.338).
(Spain) Aphasia or deafness that Retreatment 6 weeks
makes intervention difficult | home
Hokkanen Randomized |?/? N=29 Dance and movement Intragroup: Not significant
et al. (22) controlled IG: 79.9+7.7; CG: | therapy (DMT) changes in NOSGER.
(Finland) trial 84.5+3.4 1 day/week; 30-45 Intergroup: CG shows a
1G: 12.08+5.53 minutes; 9 weeks significant deterioration
Dementia nursing | CG: Keeping daily habits | in the self-Care subscale
home (p=0.001).
Koh et al. (26) | Quasi- Age >65; Medically N=37 Creative dance Not significant improvement
(Singapore) experimental | diagnosed with mild to 80.1+6.9 intervention in 6-meter gait speed

(p=114), in the FMI
(p=0.075) and in CONFbal
scale (p=0.234).

Low et al. (24)
(Australia)

Pilot
Randomized
controlled
trial

Age >65; Dementia
diagnosis; MMSE: 10-23;
Able to walk independently
or with aids/

Fully blind or deaf; Limited
life expectancy; Floridly
psychotic; Medically advised
not to exercise; Very high
falls risk; Non-English
speaking

N=18

?

?

Nursing home

Dance program. Popular
music from the 40s, 50s,
and 60s.

3 days/week; 45 minutes;
16 weeks

GC: Music and
socialization control

At 16 weeks decrease in the
mean SPPB score.

NOSGER: Nurses' observation scale for geriatric patients, ADL: Activities of daily living, TUG: Timed up and go test, GDLAM: The autonomy protocol of the Latin American Group for
Maturity, composed of five tests: Gait speed (10 meters), chair stand test, time to rising from a ventral decubitus position, time to putting on and taking off a t-shirt, SPPB: Short
physical performance battery, FMI: Functional independence measure
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‘ Table 2. Methodological quality of the studies according to de Vet et al. (21) ‘

Author 1 2 3 4 ) 6 7 8 9 10 1 12 Total
Brami et al. (25) 1 0 0 0 1 1 1 0 1 1 1 7
Borges et al. (23) 1 1 0 0 0 1 0 1 0 1 1 1 7
Gomez Gallego and Gomez Garcia (27) 0 0 0 0 0 1 1 1 1 1 0 1 6
Hokkanen et al. (22) 1 1 0 1 0 1 0 0 0 1 0 1 6
Koh et al. (26) 0 0 0 0 0 1 1 1 0 1 1 1 6
Low et al. (24) 1 1 0 1 1 1 0 0 1 1 1 8
1: Met criteria, 0: Did not meet criteria
g Records identified through Additional records identified
s database searching through other sources
- (n=479) (n=14)
=
e
=
3 y
Records after duplicates removed
{n=307)
o
g
-
g
s b4
7}
Records screened Records excluded
J (n=307) (n = 256)
o
4 Full-text articles excluded,
£ Full-text articles assessed with reasons (n = 45):
E for eligibility , No dance intervention
= (n=51) ]
= No participants diagnosed
with dementia
— (n=24)
No assessment of mobility
(n=16)
E Studies included in
% qualitative synthesis
= (n=8)
o—c)

Figure 1. Study selection. Flow diagram based on the PRISMA statement (19)

PRISMA: Preferred reporting items for systematic reviews and meta-analyses

of the movements. Borges et al. (23) proposed a ballroom a farewell song. The interventions of Hokkanen et al. (22)

dance program with various musical rhythms (foxtrot, waltz, consisted of DMT sessions.

rumba, swing, samba, and bolero). Gomez Gallego and Koh et al. (26) used a person-centered creative dance
Gomez Garcia (27) used musical therapy sessions with songs intervention, which comprised simple warm-up physical
that were appreciated by the participants. Sessions included: exercises, improvised movement based on culturally
A welcome song, rhythmic accompaniment activities  appropriate music familiar to the generation of the
with clapping and musical instruments, movements with participants, collaborative exercises that required arm
background music, dance therapy with rings and balls, and movement coordination, and social occasions for greeting
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and sharing with the therapist and other participants. Low et
al. (24) used a program led by a professional dancer. Popular
music from the 40s, 50s, and 60s, and a mixture of dance types
(ballroom, tango, folk dance) were incorporated.

Main Functional Outcomes

Three studies assessed balance (23-25) and one assessed
balance confidence. Borges et al. (23) found significant
improvements using stabilometric and postural platform
assessments. Brami et al. (25) and Low et al. (24) assessed
the balance component in the short physical performance
battery (SPPB). Low et al. (24) did not report the results for
each subtest. However, the mean SPPB score was reported
to decrease from 6.8+1.6 to 5.9+1.8 after 16 weeks of
intervention. Brami et al. (25) found no significant differences
in balance after the intervention. Otherwise Koh et al. (26)
found a non-significant improvement in balance confidence,
evaluated using the CONFbal scale.

Gait speed was measured in four studies (23-26). Borges et al.
(23) found a significant intragroup improvement in the 10-metre
gait speed (pre-test: 21.67+6.22 s, post-test 16.05+4.06 s,
p<0.05) and a significant intergroup difference in the post-test
(CG: 22.0645.16 s, p<0.05). Brami et al. (25) found significant
intergroup differences in the 4-metre gait speed post-test
(CG: 8.27+1.24 s, 1G: 5.96+1.46 s, p=0.02) but non-significant
intragroup improvement (pre-test: 6.69+1.68 s, p=0.25; post-
test: 5.96+1.46 s). Koh et al. (26) used a 6-metre gait speed and
found a non-significant improvement (pre-test: 0.72+0.20 m/s,
post-test: 0.76+0.22 m/s, p=0.114).

Gomez Gallego and Gomez Garcia (27) and Koh et al. (26)
assessed performances in ADL with respectively the Barthel
index and the functional independence measure. Both studies
reported no significant improvement. Hokkanen et al. (22) used
the nurses' observation scale for geriatric patients (NOSGER)
to assess behavioral aspects of mental functioning in daily life.
Control and intervention groups did not differ according to the
total NOSGER score. However, the control group deteriorated on
the self-care subscale compared to baseline. Borges et al. (23)
also measured performance in two daily life activities: The time
to stand up from a ventral decubitus position and the time to
put on and take off a t-shirt. The authors found a significant
improvement after the intervention for both performances.

Quality Assessment

The overall quality of included studies was moderate. The mean
quality score was 6.5, with a range of 6 to 8. No trial blinded
neither participants nor professionals. Only one study [Low et
al. (24)] had a control group engaged in another activity (music
appreciation and socialization groups also led by the dance
teacher). Only one trial (27) reported comorbid conditions in
participants.
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Discussion

This systematic review aimed to analyze the effects of dance
therapy on functional outcomes in older adults with dementia.
According to the trials examined, dance-based interventions
may lead to improved physical abilities in older people with
dementia. Only Borgesetal. (23) found a significantimprovement
in balance and lower limb strength. Walking speed and timed
up and go performance significantly improved in two studies
(23,25). ADL performance significantly improved in Borges et
al. (23). Additionally, Hokkanen et al. (22) reported a significant
intergroup difference after the intervention.

Nonetheless, the evidence of a positive impact of dance on
the physical abilities of older adults with dementia seems
insubstantial. The literature we reviewed failed to provide
convincing evidence for several reasons. First, the small number
of studies and participants included. In this sense, it is worth
recognizing the difficulty of conducting studies of this type.
Most of these people are under legal protection measures and
it is not easy to obtain agreement from persons in charge for
their participation in investigations. Furthermore, older adults
with dementia often experience complex psycho-emotional
states, (e.g., apathy or mood swing), which may result in
low participation in the proposed activities. One can note
that heterogeneity is a characteristic of this population. It is
therefore difficult to develop a specific activity for a group of
people with different abilities. These constraints possibly result
in small samples in all the studies we reviewed. Only Borges et
al. (23) recruited more than 50 participants.

Otherwise, the quality of the included studies was moderate.
Only four trials had a control group, of which only three were
randomized; no study blinded the participants andfor the
therapist; only two trials provide data about the homogeneity
of the groups at baseline and Brami et al. (25) showed an
important baseline imbalance in the physical abilities. Only Low
et al. (24) proposed an alternative activity to the control group,
resulting in an improvement in the internal validity of the trial
(28). In contrast, Hokkanen et al. (22) make no mention of the
inclusion/exclusion criteria, although it was the only study to
report the type of dementia of the participants. Borges et al.
(23) make no mention of dementia in the inclusion/exclusion
criteria.

The studies analyzed presented the results of small,
heterogeneous samples, with different inclusion/exclusion
criteria, different intervention kinds, and diverse tools
of measurement. This diversity made it difficult to draw
conclusions regarding the effect of dance therapy on these
people.

Many unanswered questions remain, including the ideal
intensity and frequency, appropriate dance styles, and



Eur J Geriatr Gerontol 2021;3(3):134-142

Bracco et al. Dance for Older Adults with Dementia

comparisons with an alternative activity. Future studies should
have clearer inclusion and exclusion criteria, be based on large
samples, propose an alternative activity to the control group,
and use validated instruments to produce reliable, comparable
results. Furthermore, these studies should present information
such as participants' comorbidities to measure their impact on
the results.

In our review, four fundamental factors led us to exclude
articles. First, many papers referred to interventions about
people with cognitive impairment (29-34) but few articles
included people diagnosed with dementia. Many articles were
unclear regarding participant inclusion and exclusion criteria,
which made the eligibility stage difficult. The review by Ruiz-
Muelle and Lopez-Rodriguez (13) about dance for people
with Alzheimer's disease included articles that we excluded
because we found no reference to Alzheimer's disease or
other dementias. For example, one of the inclusion criteria
for Marquez et al. (35) was an adequate cognitive status,
while Lazarou et al. (32) included people with mild cognitive
impairment but not dementia. Although they were unclear
in their inclusion criteria, the mean MMSE score of the
intervention group was 27.6+2.19, showing that they were not
people with dementia.

Moreover, we were tempted to include certain articles that did
not speak of dementia, but which reported neuropsychological

tests that revealed significant cognitive problems among
participants. This was the case of the study by Hackney et al.
(36) which excluded people with a history of neurodegenerative
disease. However, the mean montreal cognitive assessment
score was 22.5+4 in the intervention group, showing a certain
degree of cognitive problems, and even dementia, among the
participants (37).

We included all the studies that used dance as the main
intervention instrument. We did not consider some studies,
because they used dancing in a small part of the intervention
and not as the main tool (38-40).

Many of the analyzed studies were conducted using a
qualitative design (41-44). We decided to restrict ourselves
to trials using a quantitative design because we considered it
difficult to objectify and analyze changes in physical function
in a qualitative way. Furthermore, in general, qualitative studies
aim to observe psychosocial and behavioral aspects and exclude
the results of physical function.

Interventions performed on people with dementia primarily
seek psychosocial, behavioral, emotional, and neurocognitive
benefits (45-50). The motor component, fundamental for
independence in ADL, is less frequently considered. However,
there is evidence of the relationship between the ability to carry

‘ Table 3. Excluded studies and reasons

out ADL and depression (51), agitation (52), etc.

First author (year of .
.. Reason for exclusion
publication)

Abreu and Hartley (53)

Study design: Case description/intervention.

Barnes et al. (38)

Intervention: The intervention is named “integrative exercise program” and this included the dance sequences in the
séance. However, and most of the session is made up of other kinds of exercise.

Bisbe et al. (54)

Inclusion criteria: Normal general cognition, defined by a mini-mental state examination (MMSE) (48,49) score >24.

Dominguez et al. (29)

Participants: There are no references to dementia, only to mild cognitive impairment (MCI).

Douka et al. (30)

Participants: There are no references to dementia, only to MCL.

Esmail et al. (31)

Exclusion criteria: MMSE <24.

Hackney et al. (36)

Participants: There are no references to dementia.

Hamill et al. (48)

Outcomes: No assessment of mobility function.

Hernandez et al. (55)

Intervention: The intervention is called “physical activity" and it incorporates the dance sequences in the séance.
However, there is no reference to "dance therapy” and most of the session is made up of conventional exercises of
rehabilitation.

Ho et al. (49) Outcomes: Results not yet available.
Ho et al. (56) Outcomes: Results not yet available.
Ho et al. (57) Qutcomes: No assessment of mobility function.

Hokkanen et al. (50)

QOutcomes: No assessment of mobility function.

Krug et al. (39)

Intervention: Dance was a little part of a program including multiple activities (functional and psychosocial
therapeutic activities).

Lazarou et al. (32)

Participants: Here are not references to dementia, only to MCI.

Marquez et al. (35)

Participants: There are no references to dementia.
Inclusion criteria: Adequate cognitive status as assessed by a version of the MMSE. Not provide the mean of MMSE.
Outcomes: No assessment of mobility function.
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‘ Table 3. Continued

First author (year of .
.. Reason for exclusion
publication)

Meng et al. (33)

Participants: Here are not references to dementia.

Merom et al. (58)

Exclusion criteria: Had significant cognitive impairment determined by <21 points on the telephone interview of
cognitive status, which is the telephone modification of the MMSE, equivalent to 24.

Merom et al. (59) Exclusion criteria: MMSE <24.

Qi et al. (60)

Inclusion criteria: MMSE score between 25 and 30.

Wang et al. (34)

Participants: There are no references to dementia, only to MCI.

Agreements and Disagreements with Other Studies or Reviews

The conclusions drawn from this review partially agree with
the conclusions of the included studies. Dance seems to be
an intervention appreciated by older people (41) and could
bring great benefits. According to Hwang and Braun (12),
strong evidence suggests that dance, regardless of style and
intensity, significantly improves older adults' functional
fitness. However, we cannot be sure that this statement also
applies to older persons with dementia. Gomez Gallego and
Gomez Garcia (27) and Koh et al. (26) pointed out the need
to expand the sample and add a control group to measure the
placebo effect.

No trial met the inclusion criteria of the review by Karkou and
Meekums (14). The lack of clarity in the selection of participants
was one of the reasons. In our review, two of the six articles
included did not detail the inclusion and exclusion criteria.
This lack of information was recurrent and made it difficult
to analyze the results. We agree with Mabire et al. (17) in
that detailed information about the dance intervention was
incomplete and unclear in some studies. Future research should
focus on examining the effectiveness and efficiency of these
interventions, by comparing the cost-benefit with that of other
interventions.

Conclusion

Even though dance interventions targeting older people with
dementia are appreciated and enjoyed, the scientific evidence
regarding their benefits on physical abilities is moderate to
poor. Although some studies showed an improvement in
balance, walking speed, and the ability to carry out ADL, the
results of the different studies are heterogeneous and did not
allow us to establish an intervention model, with a determined
intensity, frequency, and duration, that could be more effective
than others. Most existing trials have not compared dance
interventions with alternative activities. Therefore, it is unknown
whether dance therapy interventions are more effective than
other types of non-drug interventions.

Future trials should explicitly set out the criteria for inclusion/
exclusion of participants, setting limits through validated
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measurements. To evaluate the efficacy of dance therapy, RCT
with large samples are required, with alternative activities
proposed to the control group. It is also essential to implement
validated instruments in the search for relevant results. Besides,
it is important to detail the methodology of the interventions,
stating the resources necessary for their implementation.
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Abstract T

Objective: Blood neutrophil-lymphocyte ratio (NLR) indicated an increased inflammation in cardiac, rheumatologic, cancer, and some geriatric
syndromes. This study aimed to determine the diagnostic value of NLR in the diagnosis of malnutrition or severity.

Materials and Methods: A total of 303 elderly patients were included in this study. A comprehensive geriatric assessment was performed on each
patient, and the mini nutritional assessment tool was used to assess the nutritional status. The hemogram values of all patients were investigated
to determine an NLR inflammatory marker.

Results: Logistic regression analysis showed that the presence and risk of malnutrition were independently associated with NLR, hemoglobin,
hematocrit, albumin, age, and smoking in univariate analysis. Of the above independent variables, body mass index, hematocrit, and vitamin B12
were found to be significantly associated with malnutrition and risk of malnutrition in multivariate analysis. This study revealed that patients
with malnutrition and those at risk of malnutrition have elevated NLR than those with normal nutritional status. However, it was not significantly
associated with multivariate analysis.

Conclusion: A variety of etiological factors and mild or severe inflammation in the course of concomitant diseases cannot be overlooked in the
current state of patients. Therefore, laboratory or clinical criteria other than the NLR would be useful for early detection of the relationship between
malnutrition and inflammation.

Keywords: Blood neutrophil-lymphocyte ratio, malnutrition, older adult, inflammation

Introduction

Malnutrition (MN) is defined as a change in body composition
(decrease in lean body mass) and a decrease in body mass due
to a decrease in the intake of nutrients and deterioration in
physical and mental functions and clinical results. MN may be
the result of hunger and/or disease and/or aging. These factors
that adversely affect the nutritional status in the elderly include
physiological changes associated with aging, acute and chronic
diseases, dental and oral health problems, polypharmacy,
economic problems, inability to shop alone, inability to prepare
food, and problems with eating. Unfortunately, this geriatric
syndrome, which is not recognized or cared enough for by

many clinicians and is not uncommon, has many negative
consequences such as impaired functionality, increased
morbidity and mortality risk (1,2).

Many malnourished patients have disease-related inflammation,
and the presence of inflammation affects both requirements and
food intake. As a result, with the development of inflammation,
anorexia is induced and muscle catabolism and resting energy
consumption increase (3). The global leadership initiative on MN
recommends that the presence of severe disease/inflammation
has a vital role to play in both etiological criteria and screening
tests (4). Primary infections, burns, and closed head trauma are
often associated with severe acute inflammation. It is often
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observed with fever, negative nitrogen balance, and increased
resting energy consumption. There is also a mild to moderate
chronic or recurrent inflammation in chronic organ failures,
such as heart failure, chronic liver, kidney failure, or chronic
obstructive pulmonary disease, and rheumatoid arthritis. In
severe inflammation, the diagnosis and decision-making process
is easily passed, whereas in less severe cases, laboratory-based
biomarkers are needed. C-reactive protein (CRP), erythrocyte
sedimentation rate, albumin or pre-albumin are commonly used
today.

Blood neutrophil-lymphocyte ratio (NLR) is a new, cheap,
and easily measurable marker of inflammation. In cardiac
diseases, rheumatologic diseases, and cancers and some
geriatric syndromes such as frailty, sarcopenia, and Alzheimer's
disease (AD), NLR has been shown to indicate an increase in
inflammation, or it is associated with severity or mortality in
the related disease. In this case, the use of practical, inexpensive,
laboratory-based biomarkers that will draw the clinician's
attention will become increasingly important.

The present study aims to determine whether the NLR has a
diagnostic value in the diagnosis or severity of MN.

Materials and Methods

Three hundred and three patients aged sixty years and over
who were admitted to the geriatric medicine outpatient clinic
of our hospital for medical care for any reason were enrolled
in this cross-sectional study. Participants aged 60 and over
who had a detailed geriatric evaluation and did not meet
the following exclusion criteria were included in the study.
Exclusion criteria were: Those with known immune origin or
rheumatologic disease; those with high clinical suspicion and
research in terms of rheumatologic disease; those who received
immunosuppressive treatment; those who received systemic
medication with steroid for any reason, and those who had
active or not cured cancer history and acute infection. Patient
information including age, sex, smoking, height, weight,
number of chronic diseases including dementia and depression,
and prescribed drugs, whether they were using enteral nutrition
products in the last six months, was collected. Body mass
index (BMI) was calculated using weight (kg)/height squared
(m?). Nutritional status was assessed by the mini nutritional
assessment (MNA). MNA is suitable for both elderly outpatients
and inpatients and also for nursing homes. According to this
scale; if the individual's score is >24 it is considered as well-
nourished (WN), <17 is considered as MN, between 17 and 23.5
is considered as malnutrition risk (MNR) (5). Frailty was assessed
by the FRAIL scale (fatigue, resistance, ambulation, illnesses and
loss of weight). According to the FRAIL scale, >3 points frail, 1-2
points pre-frail, 0 points are considered to be robust (6). The
screening tool used for the evaluation of dysphagia risk was the
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10-item eating assessment tool (7). A score of >3 in the EAT-10
dysphagia screening test is interpreted as abnormal in terms of
dysphagia. The SARC-F questionnaire was developed as a rapid
diagnostic tool for sarcopenia. SARC-F survey is an inexpensive,
easy and short screening test developed for sarcopenia screening.
A score of >4 as a result of this test is considered abnormal
and clinically associated with poor outcomes associated with
sarcopenia (8). Geriatric depression was assessed by the geriatric
depression scale-30 questionnaire; 14 points are accepted in
favor of depression with high sensitivity and high specificity
(9). The mini-mental state assessment test was applied to the
patients; <23 score is most often described as abnormal and
is considered an indicator of cognitive impairment (10,11). The
hemogram (CBC) values of all patients were investigated to
determine NLR. Blood count analysis was performed with the
Sysmex XN-9000 automated hematology system (Kobe, Japan).
The neutrophil and lymphocyte counts were recorded in units of
10%/uL and were proportioned. Patients with elevated isolated
CRP as a result of further investigations were not excluded.
Informed consent was obtained from all the participants. The
study was approved by the Local Ethics Committee (2019/136,
20.02.2019).

Statistics

Histogram, g-q plots, and Shapiro-Wilk's test were applied to
assess data normality. Descriptive statistics of categorical data
are given as n and percentage, while descriptive of countinous
variables are given as mean, median, standard deviation and 25-
75. percentile values. The relationship between the categorical
variables with each other was tested by Exact method of
Pearson chi-square test statistics, and Bonferroni test statistics
corrected Dunn test were used to multiple comparison test in
categorical variables. The mean comparison between more than
two independent groups was evaluated in One-Way ANOVA
and Kruscal-Wallis test statistics. Levene test was used to
assess variance homogeneity, while multiple group comparison
analyzes were performed with Bonferonni test statistic. The
risk factors were investigated between the individuals with
and without MN according to the blood parameters examined
and the demographic characteristics of the patient. Binary
logistic regressions, with results reported as odds ratios (OR)
and 95% confidence intervals (Cl). Furthermore, univariate and
multivariate logistic regression analysis were used to determine
the most significant risk factors. Significant variables at p<0.25
on univariate analysis were taken into multiple model and
forward stepwise selection was performed using likelihood ratio
statistic at p<0.10 stringency level. OR were also given with
95% CI. Hosmer Lemeshow test statistics used to goodness of
fit test for testing model instability. Analyses were conducted
using TURCOSA TURCOSA (Turcosa Analytics Ltd. Co., Turkey,
https://turcosa.com.tr/) software. A p-value less than 5% was
considered statistically significant.
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Results

We included 303 older adults whose mean age was 71.00
(66.00-78.00), of which 63.8% were females, and 36.3% were
males. According to MNA, it was found that 40 participants
(13.29%) were malnourished (MN), and 125 participants (41.2%)
were at risk of MNR while 138 participants (45.5%) were WN.
Analyzes were made separately for each of the groups (MN,
MNR, WN) in order to better determine the relationship between
demographic data, laboratory values and clinical characteristics
with nutritional status. It was found that MN rates were found
to increase in advanced age in both genders (p<0.001). Table 1
shows that there were significant differences in age (p<0.001),
female gender (p=0.047), BMI (p<0.001), hemoglobin (p<0.001),
hydrochlorothiazide (p<0.001), total protein (p<0.001), albumin
(p<0.001), B12 (p<0.001), and folic acid (p<0.001) findings
between WN and MNR and MN participiants. The characteristics

of the participants and laboratory are given in Table 1. The clinic
and comorbid features of WN, MNR, and MN participiants are
given in Table 2. This shows the significant differences in chronic
diseases and geriatric syndromes; polypharmacy (=4 drugs)
(p=0.046), urinary incontinence (p<0.001), dementia (p<0.001),
depression (p<0.001), dysphagia (p<0.001), SARC-F (>4)
(p<0.001), and frail older adults (p<0.001). Logistic regression
analyses were performed to identify independent risk factors
over nutritional status. At this stage of the statistical analysis;
In order to capture the possible significance or relationship
between NLR and MN level, MN and MNR were accepted as a
group, while WN was accepted as a separate group. The poor
nutritional status was defined as a combination of MN and
MNR. Patients were divided into two groups, with an MNA score
of <23.5 and those with >24. Logistic regression analysis showed
that the presence of poor nutritional status was independently
associated with NLR, Hb, HCT, albumin, age, smoking in

‘ Table 1. Demographic and laboratory features of MNR, MN and WN

Total MNR (17-23.5) MN (<17) WN (>24)
(n=303) (n=125) (n=40) (n=138)

Variable

Age (years) 71.00 (66.0-78.0) 71.0 (66.0-77.5)° 79.0 (69.0-84.0) 70.0 (66.0-74.0)° <0.001
Gender, female 193 (63.7) 80 (64.0) 32 (80.0)° 81 (58.7) 0.047
Smoking status

Ex smoker 38 (14.1) 11 (10.2) 3(9.4) 24 (18.5)

Current smoker 24 (8.9) 12 (11.1) 4 (12.5) 8 (6.2) 0223
Non-smoker 208 (77.0) 85 (78.7) 25 (78.1) 98 (75.4)

BMI (kg/cm?) 28.7 (24.4-33.6) 28.9 (24.3-34.4)° 24.2 (22.0-28.1)° 30.1 (26.2-33.8)° <0.001
NLR 2.0 (1.6-2.8) 2.1 (1.5-3.0) 2.3 (1.8-3.2) 2.0 (1.5-2.7) 0.092
CRP (mg/dL) 2.7 (1.4-4.8) 2.4 (1.3-4.9) 2.9 (1.2-6.1) 2.9 (1.5-4.5) 0.780
Hb (g/dL) 13.9+1.7 13.8+1.7¢ 12.8+1.80° 14.4+2.8° <0.001
HTC 42.3+4.6 41.8+5.0° 39.545.1° 43.543.7¢ <0.001
WBC (puL) 7.2 (6.1-8.6) 7.2 (6.2-8.9) 7.0 (6.2-7.6) 7.4 (5.8-8.7) 0.307
PLT (pL) 257.0 (211.8-301.5) 268.0 (211.0-308.0) 269.0 (237.0-311.0) 249.0 (210.5-299.0) 0.349
Glu (mg/dL) 103.0 (90.0-128.0) 108.0 (90.0-128.0) 97.0 (86.0-120.0) 103.0 (92.0-134.8) 0.101
GFR (mL/min) 74.2 (61.1-87.5) 73.6 (59.7-87.2) 70.4 (53.1-88.4) 76.2 (65.0-87.8) 0.316
Uric acid (mg/dL) 5.2 (4.3-6.2) 5.1 (4.3-6.0) 5.0 (3.7-6.3) 5.4 (4.8-6.4) 0.341
TG (mg/dL) 159.2+83.3 157.2+81.0 140.3+66.0 165.9+88.9 0.278
LDL (mg/dL) 118.7436.1 115.64+37.1 115.3+37.5 122.2+34.8 0.319
HDL (mg/dL) 49.5 (41.0-58.0) 49.0 (40.0-57.0) 52.0 (40.6-61.0) 49.9 (41.0-59.0) 0.845
Total protein (g/dL) 7.3 (7.0-7.6) 7.3 (7.0-7.6) 7.0 (6.7-7.6)® 7.3 (7.0-7.7)° 0.032
Albumin (g/dL) 4.6+0.4 4.5+0.4° 4.3+0.4° 4.7+0.3° <0.001
ALT (U/L) 15.5 (12.0-20.0) 15.0 (11.5-18.5)° 12.0 (9.00-16.6)° 17.0 (12.8-24.0)° <0.001
B12 (pg/mL) 382.0 (269.1-547.8) 388.5 (282.4-574.9)° 481.5 (334.0-865.5) 348.0 (258.0-494.8)° 0.003
Folik acid (mg/dL) 7.2 (5.4-9.7) 7.1 (5.4-9.6)® 5.6 (4.0-8.6) 8.1 (6.2-11.0)° 0.013
Vitamin D 20.4+10.6 20.4+9.5 20.5+£10.5 20.4+£11.6 0.998
PTH (pg/mL) 53.7 (39.0-74.5) 52.1 (34.8-71.1) 49.0 (36.2-74.1) 55.6 (41.0-76.6) 0.242
Mean + SD, median (25 p-75 p), n (%), p-value for comparison between MN, MNR, WN groups. Chi-square test for categorical variable and Kruskal-Wallis test and One-Way ANOVA
test for continuous variable. The same letters show similarity, but different letters differ. Different superscripts in the same row indicate a statistical significant difference among
groups. SD: Standard deviation, MN: Malnutrition, WN: Well-nourished, MNR: Malnutrition risk, BMI: Body mass index, NLR: Neutrophil-lymphocyte ratio, CRP: C-reactive protein,
HGB: Hemoglobin, HTC: Hematocrit, WBC: White blood cell, PLT: Platelets, Glu: Glucose, GFR: Glomerular filtration rate, TG: Triglyceride, LDL: Low-density lipoprotein, HDL: High-
density lipoprotein, ALT: Alanine aminotransferase, PTH: Parathormone
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univariate analysis. Of the above independent variables, BMI,
HCT, B12 were found to be significantly associated with poor
nutritional status in multivariate analysis (Table 3). The present
study found that patients with MN and those at risk of MN
have elevated NLR in comparison with normal nutritional status
but was not found to be significantly associated in multivariate
analysis.

Discussion

The present study found that older adults that are MN and at MN
risk have elevated NLR in comparison with normal nutritional
status but were not found to be significantly associated with
multivariate analysis. Inflammaging is a chronic low-grade
inflammation -increased pro-inflammatory cytokines that are
commonly observed during aging (12). Additionality, chronic
inflammation is associated- with many age-related chronic
disorders such as atherosclerosis, diabetes, obesity, sarcopenia,
and AD (13). Inflammation contributes to MN through altered
metabolism with increased anorexia and reduced food intake,
as well as increased resting energy expenditure and increased
muscle catabolism. Notably, the appetite may be reduced due
to acute and chronic diseases associated with inflammation
(cancer, chronic obstructive pulmonary disease, heart failure) or
during the treatment process of diseases such as drug treatment,
surgery.

On the other hand, psychosocial problems such as depression,
loneliness, and loss of spouses are the factors that cause

decreased appetite. Cachexia can be a severe cause of MN. It
may develop as a result of MN, is mediated by pro-inflammatory
cytokines, and has long been associated with several chronic
conditions (14). Derman et al. (15) showed that baseline weight
and NLR were inversely related, and weight change (loss or
gaining) and NLR were inversely related at 12 weeks. In this
study, longitudinal measurements of weight and NLR were also
negatively associated (15). Another study demonstrated that the
NLR is a useful marker of MN and it was significantly inversely
correlated with serum levels of prealbumin and retinol-binding
protein in stage IV gastric cancer (16). These studies were carried
out with cancer patients. However, we evaluated the relationship
between NLR and MN in older adults without inflammation.
To our knowledge, the present study is the first study to
demonstrate the NLR an association between with MN. The role
of inflammation and oxidative stress in the pathogenesis of
cardiovascular disease is well known. Therefore, the importance
of relevant biomarkers has been emphasized frequently (17).
In another study by Gibson et al. (18), it was found that NLR
increase in pre-operative and post-operative period was closely
related to the development of atrial fibrillation. Increased
NLR was found to be associated with long-term mortality in
patients with unstable angina and non-ST elevation myocardial
infarction (19). The NLR is in the literature in determining the
severity of cardiovascular disease and is accepted as a cheap,
easy and clinically relevant marker in this regard (20). In another
study with 255 ulcerative colitis and control group, attention
was drawn to the close association of NLR with disease activity

‘ Table 2. Clinical and Laboratory characteristics of population according to MNR, MN and WN

Total MNR (17-23.5) MN (<17) WN (>24)
Variable
(n=303) (n=125) (n=40) (n=138)

Drug

<4 123 (42.0) 49 (40.8) 0 (25.6) 64 (47.8) 0.046
>4 170 (58.0) 71 (59.2) 29 (74.4) 70 (52.2)

Ul 132 (46.2) 56 (47.5) 26 (72.2) 50 (37.9) 0.001
HT 217 (72.1) 88 (70.4) 29 (74.4) 100 (73.0) 0.847
DM 122 (40.5) (42 4) 0 (25.6) 59 (43.1) 0.127
CAD 68 (22.7) 6 (29.0) 0 (25.6) 22 (16.1) 0.039
Dementia 42 (14.0) 9 (15.4) 6 (40.0) 7 (5.1) <0.001
Depression 158 (53.2) 7 (62.1) 33 (84.6) 48 (35.8) <0.001
Dysphagia 62 (21.2) 8(31.4) 6 (45.7) 8 (5.9) <0.001
ONS 14 (4.7) 6 (4 8) 4 (10.3) 4(2.9) 0.158
Sarc-F

<4 171 (57.8) 56 (46.3) 7 (18.4) 108 (78.8) <0.001
>4 125 (42.2) 65 (53.7) 31(81.6) 29 (21.2) '
FRAIL scale

Robust 47 (15.9) 12 (9.8) 0 (0) 35 (25.5)

Prefrail 165 (55.7) 70 (57.4) 12 (32.4) 83 (60.6) <0.001
Frail 84 (28.4) 40 (32.8) 25 (67.9) 19 (13.9) ’

N (%), p-value for comparison between MN, MNR, WN. Chi-square test for categorical variable.

MN: Malnutrition, WN: Well-nourished, MNR: Malnutrition risk, HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary arter disease, Ul: Urinary incontinence, ONS: Previous oral
nutrition use
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‘ Table 3. Univariate and multivariate binary logistic regression results in predicting MNA in geriatric patients ‘

Univariate

T [ YO PN L onesea) R

Multivariate

Age (years) 1.05 (1.02-1.08) 0.002

Gender, female 1.49 (0.93-2.38) 0.099 - -
Smoking status

Current smoker 1.00 -

Ex smoker 0.29 (0.10-0.85) 0.025 ) )
Non-smoker 0.56 (0.23-1.37) 0.561

BMI 0.95 (0.91-0.99) 0.010 0.88 (0.80-0.97) 0.007
NLR 1.22 (1.01-1.47) 0.038 - -
CRP (mg/dL) 1.04 (0.96-1.12) 0.324 - -

Hb (g/dL) 1.01 (0.99-1.02) 0.559 - -
HTC 0.89 (0.84-0.94) <0.001 0.90 (0.80-1.01) 0.082
WBC (pL) 1.05 (0.93-1.19) 0.413 - -

PLT (pL) 1.00 (1.00-1.0) 0.089 - -

Glu (mg/dL) 0.99 (0.99-1.00) 0.239 - -
GFR (mL/dk) 0.99 (0.98-1.00) 0.061 - -
Uric acid (mg/dL) 0.88 (0.72-1.07) 0.187 -

TG (mg/dL) 0.99 (0.99-1.00) 0.219 - -
LDL (mg/dL) 0.99 (0.99-1.00) 0.131 - -
HDL (mg/dL) 1.00 (0.99-1.02) 0.813 - -
Total protein (g/dL) 0.68 (0.43-1.08) 0.678 - -
Albumin (g/dL) 0.27 (0.13-0.54) <0.001 - -
ALT (U/L) 0.99 (0.97-1.00) 0.194 - -
B12 (pg/mL) 1.00 (1.00-1.00) 0.011 1.00 (1.00-1.01) 0.071
Folic acid (mg/dL) 0.94 (0.87-1.01) 0.088 - -
Vitamin D 1.00 (0.98-1.02) 0.973 - -
PTH (pg/mL) 0.99 (0.99-1.00) 0.476 - -

OR: Odds ratio, CI: confidence interval, MNA: Malnutrition assesment test (poor nutrition: 0-23.5, normal: >24), BMI: Body mass index, NLR: Neutrophil-lymphocyte ratio, CRP:
C-reactive protein, HGB: Hemoglobin, HTC: Hematocrit, WBC: White blood cell, PLT: Platelets, Glu: Glucose, GFR: Glomerular filtration rate, TG: Triglyceride, LDL: Low-density lipoprotein,
HDL: High-density lipoprotein, ALT: Alanine aminotransferase, PTH: Parathormone

(21). In a study of 399 diabetic and control subjects, the NLR
was found to be higher in patients with diabetes but was also
correlated with the presence of simultaneous microvascular
complications (22).

Astudy including 817 older adults in Turkey showed a significant
relationship between inflammation and frailty (23). In a study
of 416 older adults, including AD and control group, higher NLR
rates were found in the AD group compared to healthy controls.
The role of the inflammatory process in the pathogenesis of
AD has been emphasized (24). In light of this information in
the literature, the NLR rate has been accepted as an indicator
of inflammation for many diseases and geriatric syndromes.
One reason for the lack of a significant relationship between
MN and NLR in this study is that MN may develop due to
multiple etiologic factors or as a result of one or more geriatric
syndromes such as frailty, sarcopenia, and AD. The association of

these syndromes with the inflammatory process is well known.
Also, it is difficult to say that the current outcome, whether
there is any possible relationship between MN/MNR and NLR
is not entirely independent of the effects of frailty, sarcopenia,
and AD. Significant increases in NLR may already be expected
in diseases such as diabetes mellitus, coronary artery disease
or activation of any chronic immune disease with moderate
to severe inflammatory processes. The exclusion criteria in this
study excluded the evident inflammatory processes or processes
that may contribute to the increase in CRP. Therefore, exclusion
criteria were applied very strictly to minimize the margin of
error. One of the limited aspects of the study is the exclusion of
as many as obvious inflammatory causes, which may constitute
a significant portion of the etiologic causes. In this case, the
relationship between MN/MNR and NLR may not be well
reflected since it is difficult to know to what extent the MN/
MNR contains inflammation on a case-by-case basis.
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Conclusion

As mentioned above, the etiology of MN includes reduced food
intake or decreased food absorption, or an acute event/injury-
related or chronic disease-related inflammatory condition. A
variety of etiological factors and mild or severe inflammation
in the course of concomitant diseases cannot be overlooked
in the current state of patients. Accordingly, it would be
useful to find other laboratory or clinical criteria other than
NLR in order to detect early the relationship between MN and
inflammation.
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Abstract T

Objective: Malnutrition, pressure ulcers, falls, pain, and restraints are important quality of care indicators in healthcare settings. The Landelijke
Prevalentiemeting Zorgkwaliteit-National Care Indicators Prevalence Study is an annual international multicenter cross-sectional prevalence
measurement of care problems in the institution, department, and patient-level across Europe. This study aimed to measure the prevalence of care
problems among older adults in Turkish hospitals.

Materials and Methods: A multicenter, cross-sectional study was performed using a standardized and tested questionnaire. Data were collected
from older adult patients (65 years and over) in the hospitals. The study was conducted in 12 centers from 6 big cities of the country in November
2017 and 2018.

Results: Data from 12 Turkish hospitals were collected in 2017 and 2018. In 2017, pressure ulcer prevalence was 6.4%, malnutrition risk was
30.2%, falls was 9.1%, pain was 53%, and restraint was 22.1%. The prevalence of malnutrition risk, falls, and restraints increased to 32.1%,
10.8%, and 31.1% in 2018, respectively. Completely care-dependent patients' rate in 2017 and 2018 was 17.4% and 12.8%, respectively. Protocol/
guideline usage for pressure ulcers, malnutrition, and falls were 100%, which were 68.6% and 16.9% for pain and restraints, respectively. The
main interventions for pressure ulcer prevention or treatment are pressure-relieving support surfaces and hydration or nutrition; for malnutrition
are referral to a dietician and oral nutritional supplements; and for falls are patients or relative education, drug lists evaluation, bedside mattress
utilization, and pharmacological pain treatments.

Conclusion: Annual measurement of risk or prevalence, preventive measures, and treatment interventions of geriatric syndromes will provide better
care plans for older adults.
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Introduction

The increase in longevity is associated with a higher burden of
quality of life issues and health care expenses at the global level
(1). However, increase in healthcare burden is not merely related
to aging, but the chronic diseases that lead to impairment
constitute the most significant part of the expenditures,
particularly in vulnerable older individuals (2). Although most
figures vary across countries, the sum of inpatient and outpatient
care costs accounts for half or more of total health expenditures
in European countries (3), including Turkey (4). In this context,
to establish more effective care models and interventions, it is
fundamental to determine the extent of major care issues and
comorbidities encountered in the hospitals and long-term care
settings.

The National Prevalence Measurement of Quality of Care (LPZ)
(In Dutch: Landelijke Prevalentiemeting Zorgproblemen) is an
annual, cross-sectional, independent assessment of the quality
of care in health care institutions. It was initiated in 1998 with
a pressure ulcer survey in the Netherlands (5,6). In the following
years, five more countries participated in the LPZ surveys, and its
content was expanded to additional care indicators, including
incontinence, malnutrition, falls, restraints, and pain (5,6). In
addition to the provision of multicomponent information about
these care indicators, the LPZ tool allows identification of the
types of interventional measures taken for each of them on an
institution base. The ultimate goal of the LPZ surveys has been
to provide the participating institutions and countries with
insight into the quality of care they provide, prompting them as
well as policymakers to take necessary measures.

Nevertheless, nationwide prevalence data of above mentioned
care issues is scarce in Turkey. This study aimed to examine the
results of two consecutive years using the LPZ tool in Turkish
older inpatients.

Materials and Methods

Under the coordination of the Maastricht University, Netherlands,
the Turkish Academic Geriatrics Society, Turkey, was the national
collaborator for the two surveys in November 2017 and 2018.
One country coordinator and additional coordinators in each
participating site underwent training sessions each year. At least
two health-care professionals enrolled the participants at each
site, and site coordinator was responsible for the training of
these interviewers. Data collection was carried out in a single
day using a standardized questionnaire. Upon completion of the
measurement, collected data was entered online using the LPZ
web tool.

The participating institutions were encouraged to perform
measurements in all departments on the day of the
measurement. To be eligible, patients had to be hospitalized
before the day of enrollment. The main exclusion criterion was
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rejecting participation in the study of the participant, or their
legal representatives. Additional exclusion criteria were not
specified. The present two surveys were performed in twelve
institutions (university hospitals and general hospitals from six
large cities across the country.

In the present study, we used the latest version "LPZ 2.0"
(2016), which was developed for adults aged 18 years or older.
LPZ 2.0 included three questionnaires; Questionnaire 1 and 2
for institutional and departmental information, respectively,
and questionnaires 3 for patient information that included
age, gender, comorbidities, surgical history, degree of care
dependency and outcome indicators.

istanbul University, istanbul Faculty of Medicine Ethical
Committee approved the protocol, and all patients or their
relatives gave written, informed consent to participate in the
surveys.

Statistics

Frequencies of care indicators were expressed as percentages
of occurrence in the analyzed sample for categorical variables.
Data regarding pressure ulcer, malnutrition, pain, restraints,
comorbidities and interventions were described as categorical
variables. The results of the Shapiro-Wilks test, histogram, and
q-q plots were examined to assess data normality. Continuous
variables with normal distribution were expressed as mean +
standard deviation, abnormally distributed data were expressed
as median and interquartile ranges. Age and length of hospital
stay were described as continuous variables. Statistical analysis
was done by using SPSS 21.0 (IBM SPSS statistics. version 21).

Outcome indicators

For this study, we evaluated five care problems in LPZ 2.0:
Pressure ulcers, malnutrition, falls, restraints, and pain. Care
dependency of the participants was assessed by the care
dependency scale (7).

Pressure ulcers

We identified nosocomial pressure ulcers by direct skin
inspection. In the LPZ 2.0 version, pressure ulcers are subdivided
into categories, described by the international guidelines of the
NPUAP/EPUAP/PPPIA-2014 (8,9) as follows: Category |: Non-
blanchable erythema; category Il: Partial thickness; category
[ll: Full thickness skin loss; category IV: Full thickness tissue
loss; unstageable: Depth unknown; and suspected deep tissue
injury: Depth unknown. In addition, the LPZ 2.0 assesses the
risk of developing a pressure ulcer using the Braden scale for
predicting pressure ulcer risk (10).

The rates of following six interventional measures taken
to prevent andfor treat pressure ulcers were determined:
Reactive support surface (mattress/bed), active support surface
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(mattress/bed), seating support surface, scheduled repositioning
in bed, prevention or treatment of hydration and/or nutrition
deficits, and education on the prevention and/or management
of pressure ulcers.

Malnutrition risk

We determined current body weight in kilograms, which was
preferably measured without shoes and in light clothing, at
a fixed time, and after having gone to the bathroom. If the
participant could not be weighed on a standing scale, a chair
scale or bed scale was used. Height was recorded in centimeters.
In case direct measurement was not possible, knee height was
measured to estimate the height using the following formulas:
men: height (cm) =64.19 - [(0.04 x age (yrs.)] + [(2.02 x knee
height (cm)]; women: height (cm)=84.88 - [(0.24 x age (yrs.)] +
[(1.83 x knee height (cm)]. Body mass index was calculated by
dividing body weight by height squared (kg/m?).

Unintentional weight loss in the last 1, 3, and 6 months in
kilograms, decreased appetite over the last month and poor oral
intake in the last five days were recorded. Finally, malnutrition
universal screening test (11) was used to assess the presence of
malnutrition risk. All nutritional interventions were recorded.
These included referral to a dietitian, an energy (protein)-
enriched diet plan, oral nutrition supplements, and monitoring
of fluid intake.

Falls

Falls in the last 30 days inside the institution, or in the last
12-months in or outside the institution were recorded. The
level of injury were also noted for most severe falls. The use
of following interventional measures to prevent falling and/or
related injury was examined: Evaluation of current medications,
one-to-one supervision, mattress on the floor andfor beside,
and education of the participant.

Restraints

Restraint measures applied to the participant in the last 30
days in the institution were recorded. These were mechanical
restraints as a safety belt, physical restraints to keep the
participant restrained with physical force, medical/chemical
restraints, psychological restraints (coercive talking), electronic
restraints (alarm or video), and seclusion in a room or locked
ward. Reasons for restraints were noted.

Pain

We recorded any history of pain episodes over the last seven
days. Any intervention to reduce pain have been recorded
for the participants: Non-pharmacological interventions
(e.g., physiotherapy, spinal manipulation, manual therapy,

transcutaneous electric neurostimulation, pharmacological
interventions including the non-opioid and opioid classes.

Results

Basic Characteristics

The surveys in 2017 and 2018 included 298 and 296
hospitalized older adults, respectively. Table 1 shows the
clinical characteristics of participants on admission. The
mean age of the participants were 76.81 in 2017 and 75.32
in 2018, and there was a slight male predominance [2017:
151 (50.7%) in 2017; 2018: 149 (50.3%)] in both surveys.
Cardiovascular disease, diabetes mellitus, respiratory disease,
and cancer were among the most frequent diagnoses on
admission. Infectious etiology was recorded by 27.5% in
2017 and 17.2% in 2018. The percentages of mainly or
completely dependent patients were 52% and 38%), whereas
32.6% and 44.9% were found independent in the two
consecutive surveys, respectively. Overall, more than half of
hospitalized older adults in the two samples were somehow
care dependent (Table 1).

Outcome Indicators

Table 2 shows the five outcome indicators. Pressure ulcer risk
according to Braden scale was 73.5% in 2017 and 58.8% in
2018. Nosocomial pressure ulcer prevalences were 6.4 % and
4.4 % in 2017 and 2018, respectively. Malnutrition risk rates
were 30.2% and 32.1% in 2017 and 2018, and besides, 25.5%
and 24.3% of the participants had swallowing problems in
these consecutive surveys. Prevalences of falls in the hospitals
were 9.1% in 2017, 10.8% in 2018. Restraints were used in
22.1% and 31.1% of the patients in the two consecutive
surveys. These restraints included mechanical (bed rails,
belt fixation, special blankets/sheets, bed/chair table and
others) (17.8-28.7%), physical (keeping someone restrained
with physical force) (4.7-3%), pharmacological (5.4-4.1%),
psychological (1.7%-0), electronic (alarm or video) (1%-0)
restraints, one-to-one supervision (0.7-0.3%), seclusion in
a room (2%-0), locked ward or building (0.7%), and other
measures (0.7-1%). Pain was the most frequent outcome
among the care indicators by 53% in 2017 and 50% in 2018.

‘ Table 1. Main diagnoses for hospital admissions ‘

Infectious diseases 27.5 17.2
Cancer 17.8 20.6
Diabetes mellitus 289 29.1
Dementia 16.4 8.4
Central nervous system diseases 1.4 3.7
Cardiovascular diseases 30.2 395
Stroke 8.4 5.4
Respiratory diseases 30.5 20.9
Gastrointestinal diseases 18.5 16.9
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Availability of Specific Protocols/Guidelines and Multidisciplinary
Teams (MDTs)

The use of institutional protocol/guidelines on care problems was
presented in Table 3. Regarding pressure ulcers, malnutrition,
falls, and pain, protocols were available in 69% to 100% of
hospitals. However, local protocols/guidelines for restrains
were not available in most hospitals. Among the participating
hospitals, MDTs were available for pressure ulcers by 25% and

for malnutrition in 65%. Only one center had MDTs for falls,
restraints, and pain. All hospitals had reqular risk assessment
schedules for pressure ulcers, malnutrition, and falls. They had
staff training programs for pressure ulcer, malnutrition, and
falls. 50% had staff training programs for restraints and 80%
for pain.

Table 4. Main interventions to treat pain, pressure ulcers,

-~ P malnutrition, falls and restraints
Table 2. Participant characteristics and prevalence of care
Gender Non-pharmacologic 14.4 7.1
Female 151 (50.7) | 149 (50.3) Pharmacologic 47.3 449
Male 147 (49.3) 147 (49.7) Non-opioid 433 402
Age groups Opioid 1.4 1.8
65-74 129 (43.3) 145 (49.0) —
75-84 112(37.6) | 120 (40.5) Weak opioids 9.1 10.8
>85 57 (19.1) 31(10.5) Strong opioids 2.7 2.0
Hospital stay 7.0 (1.0-20) | 7.0 (4.0-18.0) Acetaminophen 32.6 30.7
Dependency NSAID 10.1 13.5
Completely dependent 52 (17.4) 38 (12.8) Antidepressants 20 17
To a great extent dependent 48 (16.1) 42 (14.2) —
Partially dependent 58 (19.5) 41 (13.9) Antiepileptic drugs 5.7 2.4
To a limited extent dependent 43 (14.4) 42 (14.2) Pressure ulcers
Almost independent 97 (32.6) 133 (44.9) Reactive surface 218 13.9
Chrqnlc diseases Active surface 24.8 19.3
Respiratory 91 (30.5) 62 (20.9) :
Diabetes 86 (28.9) 86 (29.1) Seating support 6.7 5.7
Cardiovascular 90 (30.2) 117 (39.5) Repositioning 27.2 17.6
Infection 82 (27.5) 51(17.2) ; ;
P t f dehydrat d
Cancer 53(17.8) | 61(20.6) o denveration an for 34.9 15
Other 7(2.3) 8(2.7) :
Education 29.5 13.5
Pressure ulcer 38 (12.8) 35 (11.8) —
B Malnutrition
Nosocomial pressure ulcer 19 (6.4) 13 (4.4)
Dietician referral 59 51
Braden 219 (73.5) | 174 (58.8) : _ .
— Energy (protein)-enriched diet 37.2 21.6
Malnutrition 62 (20.8) 76 (25.7) —
— . Supplementary oral nutrition 26.8 20.3
Malnutrition risk (MUST) 90 (30.2) 5(32.1) - ——
- Fluid monitoring 30.9 9.8
Dysphagia 76 (25.5) 2 (24.3) Fall
alls
Falls 78 (26.2) 7 (32.8) N
- Evaluate/adapt medication 35.6 21.3
Nosocomial falls 27 (9.1) 2 (10.8) -
- Observation 15.8 12.2
Restraints 66 (22.1) 92 (31.1) —
- Supervision 17.8 12.2
Pain 158 (53) 148 (50) :
— - - Bedside matresses 27.2 14.5
MUST: Malnutrition universal screening test
Education 46 17.2
Table 3. Protocol usage for pain, pressure ulcers, malnutrition, Restraints
falls and restraints Mechanical 17.8 28.7
Pressure ulcers 100 100 Pharmacologic 5.4 4.1
Malnutrition 100 100 Psychological 1.7
Falls 93.3 100 Locking the room 2.0
Restraints 33.9 16.9 Electronical monitoring 1
Pain 75.5 68.6 NSAID: Non-steroidal anti-inflammatory drug
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Interventional/Preventive Measures Taken for Patients

Nutrition treatment and education were the two most frequent
interventions to prevent/treat pressure ulcers in 2017, but
active support surface and Scheduled repositioning in bed
were more frequently recorded in 2018 (Table 4). Referral to a
dietician and planning an energy (protein)-enriched diet were
the most frequent interventions to correct malnutrition in the
two surveys. To prevent falls, education of the patients/relatives,
and evaluation of current medications were the main measures
in both surveys. Concerning restrains, mechanical interventions
were frequently used than any other. Non-opioid analgesics
were preferred to treat pain.

Discussion

The results of the two annual multicenter surveys suggested
a high burden of care problems in older inpatients in Turkish
hospitals. Except for the use of restraints and pain, institutional
protocols or guidelines were available for the care indicators we
evaluated. Also, regular risk assessment was provided for most
indicators we evaluated. However, MDTs were not available in
most of the hospitals. Multicomponent intervention measures
for each care problem were accessible, although the figures
were somewhat different in 2017 and 2018 surveys. To the best
of our knowledge, we provide the first, multicomponent data
set that reveals the magnitude of foremost care problems of
older inpatients at the national level.

The growing number of older patients with pressure ulcers,
particularly those suffering from chronic diseases, resulted
with a significant burden on the health care system (12). In
this study, we detected nosocomial pressure ulcers in more
than 4% of the participants in both surveys. Similar to our
findings, pressure ulcers were found in 8 to 14% of hospitalized
older adults in the International pressure ulcer prevalence
survey (13). A European international registry revealed that
18.1% of 5.947 inpatients were suffering from pressure ulcers
(14). Nevertheless, there is limited data on the prevalence
of pressure ulcers in hospitalized Turkish older adults. A
retrospective analysis of patient records between 2010 and
20714 in a university hospital identified pressure ulcer diagnosis
in 3.3% of 20,175 patients (mean age 66.7 years) in the
internal medicine wards (15). Concerning the measures taken
to prevent/treat pressure ulcers, we observed heterogeneity
in the selection of interventional options between the 2017
and 2018 surveys. Overall, none of the interventional measures
were consistently taken in the majority of the participants.
Indeed, the level of evidence is low to favor any of existing
interventions over other in the prevention and/or treatment of
pressure ulcers (16). Thus, our study suggests that participating
hospitals' preferences on interventions were dependent more
on local conditions and resources of the facility.

Previous studies have reported mixed results about the
prevalence of malnutrition among hospitalized older adults
in European countries, ranging between 3.4% and 44% (17).
Divergent figures are likely resultant from the type of screening
tool as well as from the definition of malnutrition (18). Given the
similarities in sample characteristics, our results are consistent
with the findings of Meijers et al. (19), who observed 19.2% to
23.8% malnutrition among older inpatients in various health
care settings. Besides, a later meta-analysis has shown 220
of malnutrition prevalence among inpatient older adults (20).
At the national level, the results of the screening of inpatients
between 2005 and 2006 were consistent with a frequency of
25% malnutrition risk in individuals aged 60 years or older (21).
Thus, our study suggests that local figures have not significantly
changed over ten years. Among the potential interventions to
correct malnutrition, referral to the dietitian was found 50%
or more in both surveys, which is in accordance with the latest
recommendations (22,23).

Inpatient falls, a significant concern in the care of hospitalized
older adults, were related with increased length of hospital
stay, institutionalizations, and costs. While falls have previously
been recorded in 13% to 16% of inpatients in different settings
(24), more than a quarter of our participants had fallen in the
previous 30 days in both surveys. Of note, previous data at
the national level is scant. A retrospective analysis of hospital
registries has shown that falls were coded in less than 1% of
older inpatients (25). On the contrary, our findings indicate a
serious burden of falls among hospitalized Turkish older adults.
Regarding fall prevention interventions, despite some discrepant
findings from well-conducted studies, available guidelines
typically stress the adoption of multicomponent interventions
to prevent falls (26). In both surveys we evaluated, prioritization
of interventions to prevent falls (e.g., review of medications,
mobility supervision, walkway arrangements, education) was
in line with earlier investigations in different populations (27).
Nevertheless, heterogeneity across preferred interventional
measures by the participating hospitals and the overall low rates
of any intervention suggest the need for further improvements
to prevent inpatient falls.

The use of restraints is sometimes unavoidable for geriatric
inpatients. In the present study, we recorded at least one
type of restraint in more than 20% of our participants. While
this is the first report from the Turkish health system in the
available literature, the use of restraints among older inpatients
has been recorded up to 51.4% in different countries (28,29).
Similar to other populations, the use of mechanical restraints
was more common in our hospitals (28). These figures indicate
a significant care issue for older people in everyday practice.
While physical restraints are not recommended to manage
behavioral symptoms in hospitalized older adults (30), yet there
is no convincing evidence of a successful alternative.
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Nearly 50% of the participants in our study mentioned any type
of pain in the past seven days, which was the most frequent care
problem and consistent with the previous reports (24,31-33).
The primary interventions to treat pain were pharmacological
treatments, predominantly paracetamol. Despite some concerns
related to the widespread use of acetaminophen in older people,
it is currently the most commonly prescribed drug alongside
NSAIDs in the treatment of mild and moderate pain (34). On the
other hand, treatment with opioid analgesics were lower than
non-opioid drugs in both surveys. The use of opioid analgesics
was previously reported as high as 80% in hospitalized older
adults in well-conducted studies (32). Although not harmless;
however, given intractable pain is also associated with worse
outcomes in older people; physicians often need to prescribe
opioid analgesics in moderate to severe pain (34). Non-opioid
options partially worked in pain relief; 23.2% of patients
indicated that the medication given for pain was effective and
that our participants did not need opioid analgesics at all.

Study Limitations

This study has several limitations. First, both surveys were
conducted to measure point prevalence, which did not
allow discrimination of new cases during hospitalization or
identification of diagnoses at discharge. Our focus was the
burden of common care problems in a multicenter design at the
national level. Second, we displayed crude prevalence results in
the entire study samples; thus, no inferences could be made
about confounding of the results by unmeasured variables.
Finally, as the LPZ 2.0 was developed for use internationally,
system differences across countries might have caused missing
some data. To overcome this residual issue, we have performed
targeted workshops and training sessions each year before the
survey was conducted and maintained active communication at
all stages of protocol implementation. Despite these limitations,
this study provides original data on major care indicators in
older inpatients. To our knowledge, this is the single largest,
multicenter, national study of multiple care problems of older
inpatients in Turkey.

Conclusion

This study showed that pressure ulcers, malnutrition, falls,
restraints, and pain are substantial problems in hospitals in
Turkey. Key areas of improvement identified were, though
not limited to five indicators here, establishment of local
protocols/quidelines for all care indicators, MDTs, and internal
training programs. Our results have the potential to encourage
institutions and policymakers to take the necessary measures,
including enhanced screening methods and interventions to
improve outcomes. Nonetheless, as the population of older
adults with multimorbidity grows, it is fundamental to follow
these figures dynamically in future surveys.
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Objective: This study aimed to assist the realization of the postural control systems framework by presenting a short balance evaluation systems test
(BESTest) that has a clear classification of items among postural control components to determine the cause of balance problems in older adults.

Materials and Methods: A total of 86 older adults with varying degrees of balance disorders performed all the BESTest items. An 11-member expert
team participated in the content validity ratio study and item selection, and two evaluators determined the reliability of the scale made. Values of
the area under the curve, sensitivity, and specificity were calculated.

Results: The short-BESTest consists of 12 selected items with a cut-off point of 20 out of 36 and a sensitivity of 72% and a specificity of 75%. The
test is moderately accurate at classifying participants with and without fall history. The values of interrater reliability (0.928) and concurrent validity
(r=0.926) were high (p<0.01). Additionally, the short-BESTest approximately takes 12 min.

Conclusion: Short-BESTest identifies the causes of balance deficits by classifying the postural control components. A low score in each of the
short-BESTest sections indicates a defect in the postural control component of that section. Therefore, designing exercises using the short-BESTest
to target the cause of the balance deficit can be performed better. Additionally, only section 5 of short-BESTest is used if a fall with low time and
energy is to be predicted.

Keywords: Short balance evaluation systems test, posture, elderly, postural control

In clinical practice and exercise design, all components needed
for postural control should be studied and, according to
disrupted components, exercise design and treatment should be
performed {Horak, 2006 #508; Pourmahmoudian, 2020 #543}.
One of the important limitations of all functional balance

Introduction

Balance is an essential skill to avoid falls and balance disorders
are common in older adults (1,2). Because of the high incidence
of balance disorders and their potential impact on performance,
interventions to improve balance have become the primary

goal of experts in this field (3-5). To this end, many functional
balance assessment scales have been introduced (6-8).

Balance control is no longer considered just as a system or a set
of balance and standing reflexes. Balance control is a complex
skill consisting of the interaction of multiple sensorimotor
processes (9). Based on this view, Horak (9) stated the key
components needed for balance control in postural control
systems framework. Horak (9) has described various components
of postural control and emphasized the importance of each of
these components in assessment and treatment.

assessment scales introduced so far, except the BESTest (10), is
that they do not include all postural control components and
BESTest has so far been the only scale that includes all postural
control components (6).

Another important limitation of functional balance assessment
scales is that they are unable to determine the cause of the
balance deficit (10). These scales provide a total score that,
through the cut-off points, can generally determine whether a
person is in danger of falling, and does not specify the type of
postural control component that is impaired (10).
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BESTest has taken steps to remove this limitation and by
dividing the items into six sections, it has attempted to
determine the cause of the balance deficit to some extent
(10). Although this segmentation is a very valuable step
in determining the cause of the balance deficit, it has
some drawbacks and cannot determine the cause of the
balance deficit. In fact, BESTest lacks a clear and accurate
segmentation of all postural control components to identify
the causes of balance deficit, and the reasons why each item
is included in one of these 6 BESTest sections are not stated.
For example, in order to perform timed get up and go test
with dual task, components of movement strategies, sensory
strategies, dynamic control, and perception processing from
the postural control system framework are involved in doing
this item (6), but this item is only in the dynamic control
section of BESTest (10). That is, if a person is unable to
perform timed get up and go test with dual task, according
to the BESTest segmentation, it only affects the dynamic
control section score and the balance deficit is related to the
dynamic control subcomponents.

In performing the functional reach test, components in sections
of biomechanical constraints, movement strategies, sensory
strategies, and orientation in space are involved in this motion
(6), but this item is only in the biomechanical constraints
section of BESTest (10). That is, if a person is unable to perform
a functional reach test, according to this segmentation, the
biomechanical constraints score is only affected and the
balance deficit is related to the biomechanical constraint
subcomponents. However, this conclusion is wrong. Horak (9) did
not provide any reasons for this classification of items among
the postural control sections. Perception processing is also a key
component of the postural control system framework (9), but
does not contain any section in BESTest and is not mentioned
in the scoring system (10). Items that perception have a role
in doing those are placed in "Stability in Gait" section of
BESTest, if the balance deficit is due to the perception, how is it
determined in BESTest?

So far, two mini-BESTest and brief-BESTest scales have been
created as brief versions of BESTest. But the mini-BESTest does
not evaluate the subcomponent of functional stability limits
and the brief-BESTest doesn't evaluate the subcomponents
of verticality and perception processing from the postural
control system framework (6), and none of these tests provide a
solution to achieve the cause of the balance deficit and it is only
generally stated if the person has an impaired balance or not.
Therefore, the purpose of this study is to assist in the realization
of the postural control systems framework by presenting a short
and modified BESTest that has a clear classification of items
among postural control components to determine the cause of
the balance problems.

Materials and Methods

Participants

A total of 86 participants [one 28-person group at the item
selection stage (23 males and 5 females) with a mean age of
72.53+9.32 and body mass index (BMI) of 24.13+2.59, and a
58-person group at the confirmation stage (46 males and 12
females) with a mean age of 70.82+9.39 and BMI of 24.69+2.72]
who lived in the community and nursing homes were studied
with different ranges of balance disorders. Inclusion criteria
included: Being over 60 years old, being able to walk 6 meters
with or without assistive devices (but without human assistance)
and completing a research consent form. Participants were
introduced to a definition of fall (any disturbance of balance
during daily activities that causes a person's trunk, knee or
hand to lean against the ground, wall, desk or other surface
unintentionally) and based on this definition; they self-reported
the number of their falls last year.

The study was approved by the Guilan University Research Ethics
Committee and was carried out in Physical Education College of
Guilan University (ID: IR.GUMS.1397.021). An 11-member expert
team (Table 1), including experts of physiotherapy, and physical
education-sport injury and corrective exercises who specialize
in assessing and treating balance problems, participated in the
preparation of the short and modified BESTest (Table 2).

Short-BESTest Preparation Process

1. The conceptual framework in this research for the preparation
of short-BESTest is the framework of postural control systems
proposed by Horak (9) and is considered as the reference paper
in this research.

2. As Sibley et al. (6) have shown, BESTest is the only test in
which all postural control systems components are involved in
performing its items. Since there are several items for each of
the subcomponents of the postural control systems components
in BESTest, BESTest was evaluated.

3. Classifying items among postural control components: In the
reference paper of the postural control systems framework, the
postural control subcomponents are divided into 6 sections (9).
In Table 3, we set out the sections based on the reference article
sections of the postural control systems framework (9), and
identified which of the postural control subcomponents were
involved in the implementation of each of these items.

4. Which postural control subcomponents are involved in
the implementation of each item: This step was done by 11
experts in this research using the definitions of each of these
subcomponents in the postural control systems reference
paper (9), as well as the research by Sibley et al. (6) who
determined sixty-six balance assessment scales are consisted
of which components of postural control. For example,
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the subcomponents of stability limits (static stability) and
strength from the biomechanical constraints section and the
subcomponents of the sensory strategies section are involved in
performing the one-leg stand test (6). The degrees of freedom
and strength subcomponents of the biomechanical constraints
section, the anticipatory and voluntary subcomponents of
the motion strategies section, and the subcomponents of the
sensory strategies section, are involved in performing the ankle
strength and range of motion item (6).

5. Performing all BESTest items on 28 participants: 28
participants with different range of balance disorders, who
had not previously performed BESTest, performed all BESTest
items and their scores were given to 11 research experts for item
selection.

6. Selecting items and summarizing BESTest: Items selected
by experts should include all postural control components and
obtain appropriate validity and reliability values. That is, there
must be at least one item for each of the subcomponents of the
postural control system components and this subcomponent

must be involved in the implementation of this item. For
example, among the thirty-six BESTest items, only the
verticality subcomponent plays a role in performing these five
items: BESTest 6 [lateral lean (left, right), sitting verticality
(left, right)], and BESTest 20 (incline, eyes close). Therefore,
at least one of these items should be selected to include the
short-BESTest. Also, each section of the scale made should
obtain good validity and reliability values. If each short-
BESTest section obtained low values in validity, reliability, area
under the curve (AUC), sensitivity and specificity, the items
would have to be changed.

7. Based on the criteria outlined above, the content validity
ratio (CVR) form for thirty-six BESTest items was completed
by the experts. According to the number of the experts that
was eleven, the CVR of 0.63 or above it indicates that the
item is actually accepted (or 9 out of 11 experts must be in

agreement) (11). The combination of items that achieve a CNVR
N

of 0.63 or above it creates the short-BESTest. CVR = ey

N
2

‘ Table 1. Descriptive information of the research team and subjects

Descriptive information of the subjects

Characteristics | Total (n=58) Without a history of falls (n=36) With a history of falls (n=22) _

68.62+8.05 68.44+8.29 68.92+7.69 0.485
Bl\/ll 25.09+3.13 25.29+3.28 24.74+2.84 0.546
BESTest 79.02+19.34 86.89+8.94 66.14+24.54 0.001*
Short-BESTest | 22.03+7.61 24.86+4.47 17.41+£9.37 0.001*

*: There is a significant difference between the faller group and the no-faller group

Descriptive information of the research team

. Yi f bal
Expert no. Scientific degree cars o balance
experience

1 Ph.D. in Physiotherapy - Professor of Department of Sport Injury and Corrective Exercises in University of 29
Guilan, Iran

9 Ph.D. in Physical Education- Professor of Department of Sport Injury and Corrective Exercises in 18
University of Guilan, Iran

3 Ph.D. in Physical Education- Professor of Department of Sport Injury and Corrective Exercises in 1
University of Kerman, Iran

4 Ph.D. in Physiotherapy-Assistant Professor of Physiotherapy Department in University of Kermanshah, 10
Iran

5 Ph.D. in Physiotherapy-Assistant Professor of Physiotherapy Department in University of Isfahan, Iran n

6 Ph.D. in Physical Education - Assistant Professor of Department of Biomechanics, University of Guilan, 9
Iran

7 Ph.D. in Physical Education - Assistant Professor of Department of Biomechanics, University of Hamadan, 1
Iran

8 Ph.D. in Physical Education- Assistant Professor of Department of Sport Injury and Corrective Exercises in 4
University of Yazd, Iran

9 Ph.D. student in Physical Education - Department of Sport Injury and Corrective Exercises in University of 9
Guilan, Iran

10 Ph.D. student in Physical Education - Department of Sport Injury and Corrective Exercises in University of 1
Guilan, Iran

1 Ph.D. student in Physical Education - Department of Sport Injury and Corrective Exercises in University of 3
Guilan, Iran
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(N= the number of panel members; ne=the number of experts
agreeing "essential")

8. Defining the short-BESTest scoring system: Given that this
scale is a short version of BESTest, no changes were made
to the scoring system of each item. Items are scored on a
sequential scale from O (the worst performance) to 3 (the best
performance).

9. Performing BESTest on a 58-person group: After the items
were selected based on the CVR form and scores of the first
28 people, another 58-person group performed the BESTest
and AUC, sensitivity and specificity values were calculated
for BESTest and short-BESTest using the scores of these
participants (Table 4). Two experts independently were used
to calculate the inter-rater reliability, and the reliability of
each of the short-BESTest sections was also calculated (Table

‘ Table 2. Content validity ratio results of experts

|
Item Essential mportant, but Not necessary | CVR
not essential

BESTest 1 (Base of support) 0.09
2 BESTest 2 (COM alignment) 7 2 2 0.27
3 BESTest 3 (Ankle strength and ROM) 10 1 0 0.81*
4 BESTest 4 (Hip/trunk lateral strength) 8 1 2 0.45
5 BESTest 5 (Sit on floor and stand up) 7 2 2 0.27
6 BESTest 6 (Lateral lean-left) 9 1 1 0.63*
7 BESTest 6 (Lateral lean-right) 9 1 1 0.63*
8 BESTest 6 (Sitting verticality-left) 6 1 4 0.09
9 BESTest 6 (Sitting verticality-right) 6 1 4 0.09
10 BESTest 7 (Functional reach forward) 10 1 0 0.81*
N BESTest 8 (Functional reach lateral-left) 6 2 3 0.09
12 BESTest 8 (Functional reach lateral-right) 2 3 0.09
13 BESTest 9 (Sit to stand) 7 2 2 0.27
14 BESTest 10 (Rise to toes) 7 2 2 0.27
15 BESTest 11 (Stand on one leg-left) 1 0 0 1.00%
16 BESTest 11 (Stand on one leg-right) 11 0 0 1.00*
17 BESTest 12 (Alternate stair touching) 7 1 3 0.27
18 BESTest 13 (Standing arm raise) 7 1 3 0.27
19 BESTest 14 (In-place response, forward) 7 3 1 0.27
20 BESTest 15 (In-place response, backward) 7 1 3 0.27
21 BESTest 16 (Compensatory stepping correction, forward) 9 1 1 0.63*
22 BESTest 17 (Compensatory stepping correction, backward) 7 2 2 0.27
23 BESTest 18 (Compensatory stepping correction, lateral-left) 6 2 3 0.09
24 BESTest 18 (Compensatory stepping correction, lateral-right) 6 2 3 0.09
25 Item 19-A (Stance on firm surface, eyes open) 8 2 1 0.45
26 Item 19-B (Stance on firm surface, eyes close) 8 2 1 0.45
27 BESTest 19-C (Stance on foam, eyes open) 8 1 2 0.45
28 BESTest 19-D (Stance on foam, eyes close) N 0 0 1.00*
29 BESTest 20 (Incline, eyes close) 6 2 3 0.09
30 BESTest 21 (Gait, level surface) 8 3 0 0.45
31 BESTest 22 (Change in gait speed) 8 2 1 0.45
32 BESTest 23 (Walk with head turns, horizontal) 10 1 0 0.81*
33 BESTest 24 (Walk with pivot turns) 9 1 1 0.63*
34 BESTest 25 (Step over obstacles) 9 1 1 0.63*
35 BESTest 26 (Timed “Get Up & Go" test) 8 2 1 0.45
36 BESTest 27 (Timed "Get Up & Go" test with dual task) 9 1 1 0.63*
CVR: Content validity ratio, *: CVR score of 0.63 or above it is recognized as an appropriate score and the item is accepted
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5). Short-BESTest concurrent validity was also calculated for
BESTest (Table 6).

BESTest: It is composed of 36 items divided into 6 sections.
Each item is scored from O (the most balance disturbance) to
3 (no balance disturbance) and the maximum possible score is
108 (10). BESTest measures all components of postural control
systems and is the most comprehensive functional scale ever
made to identify postural control disorders (6).

Postural control components: In this study, all the components
of postural control are derived from the framework of postural
control systems proposed by Horak (9), and each of these
components has a comprehensive definition, and it is not
correct to explain them briefly. Therefore, in this research, their
explanation has not been discussed and we should refer to the
reference article. It should be noted that the six sections of short-
BESTest are exactly derived from the sections of the postural
control framework (9), and are slightly different from the
sections of BESTest. For example, in BESTest, the subcomponents
of anticipatory postural adjustments and postural responses are

placed as two separate sections (10), but in short-BESTest, these
two subcomponents are in the section of movement strategies.

Interrater Reliability and Concurrent Validity

In this study, interrater reliability was obtained by two experts
(one Ph.D. student in physical education -sport injury and
corrective exercises with 2 years of balance experience and one
master student in physical education- sport injury and corrective
exercises with 1 year of balance experience), which was calculated
with intra-class correlation coefficient (ICC). To teach the
participants how to correctly perform each item, one examiner
reads the item and the other examiner performs the item to teach
them, then the subject performs the item. Each item was scored
by two examiners independently. Participants were randomly
assigned to each item to avoid the effect of fatigue on the last
items. The participants were given short rest periods as needed.

ICC values were considered as follows: Between 0.9 to 0.99
as excellent reliability, between 0.75 to 0.9 as good reliability,
between 0.75 to 0.5 as moderate reliability and less than 0.5
as poor reliability (12). Spearman correlation coefficient

6 sections of short-BESTest

Section 2: Movement
strategies (reactive,
anticipatory,
voluntary)

Section 1:
Biomechanical
constraints

((ESX
freedom, strength,
limits of stability)

Table 3. Each item in short-BESTest is consisted of what components of postural control systems

Section 6:
Cognitive
processing
(attention,
learning)

Section 5:
Control of
dynamics (gait,
proactive)

Section 4:
Orientation
in space
(perception,
verticality)

Section 3:
Sensory strategies
(integration,
reweighting)

Ankle strength and Degrees of freedom, Anticipatory voluntar Integration, _ _ _
ROM strength patory. Y reweighting
Lateral lean . - .. Integration, Orientation,
(left, right) Limits of stability Anticipatory, voluntary reweighting verticality
Functional reach Limits of stability, - Integration, . .
forward strength Anticipatory, voluntary reweighting Orientation - -
Stand on one leg Limits of stability, B Integration, _ _ _
(left, right) strength reweighting
Compensatory . .
stepping correction, | - Ant|c‘|patory Integratpn, Orientation Proactive -
reactive reweighting
forward
Stance on foam, eyes Limits of stability - Integ_ratlgn, Orientation - -
close reweighting
Walk W'th. head - Anticipatory, voluntary Integrat|9n, Orientation Gait Attention
turns, horizontal reweighting
Walk with pivot turns | - Anticipatory, voluntary Irz;[/\fgz]af?t?r?g' Orientation Gait -
Step over obstacles Degrees of freedom, Anticipatory, voluntar Integration, - Gait -
P strength patory. ¥ reweighting
Timed “Get Up & Go" . Integration, . .
with dual task - Anticipatory, voluntary reweighting - Gait Attention

"Orientation in space” section, orientation is used to express these abilities.

of postural control (Sibley et al. 2015)

Ability to orientate body parts regarding to the gravity, level of support, range of vision, and internal components are important parts of postural control (Horak, 2006), which in

To distinguish each item in short-BESTest is consisted of what components of postural control systems, the 11 experts used the definitions of each of these components from the
postural control systems framework, (Horak, 2006) as well as the research by Sibley et al. (2015) who determined sixty-six balance assessment scales are consisted of which components
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was used to examine the validity of short-BESTest and its
components with BESTest. Results O to 0.25 were considered
as no correlation or very poor, 0.25 to 0.5 as poor correlation,
0.5 to 0.75 as moderate to good correlation, and above 0.75 as
strong correlation (13).

Statistics

The subject’s retrospective fall assessment was used as the gold
standard in the diagnosis of a faller (i.e. one or more falls in
the previous year) from non-faller (i.e. without any fall in the
previous year). The receiver operating characteristic curve (ROC)
was created for each balance scale (BESTest and short-BESTest)
and the AUC of each ROC curve was calculated. The AUC is the
probability of correctly identifying the faller from a pair of
randomly selected patients (one faller and the other non-faller).
The AUC range is 0.5 (non-detectable) to 1.00 (completely
detectable). An AUC value of 0.9 and greater indicates high
accuracy, 0.7 to 0.9 indicates moderate accuracy, 0.5 to 0.7
indicates low accuracy (14).

Sensitivity (number of correctly detected fallers) and specificity
(number of correctly detected non-fallers) are calculated. Cut-
off points were selected to distinguish between individuals with
and without a history of falls using an intersection point that
has the highest values of sensitivity and specificity (14).

sensitivity

Positive likelihood ratios are calculated as Tospecificity - A positive
likelihood ratio indicates how much the probability of being a
faller increases with the positive test results. Negative likelihood

. 1-sensitivity . . . .
ratios are calculated as =/ =ro = . The negative likelihood ratio
indicates how much the probability of being a faller decreases
with negative test results (14).

Data were analyzed using SPSS version 20 (SPSS Inc. Chicago,
IL) and Stata 14 software (STATA, LIC. Texas). Significance level
in the present study was 95% and alpha level was less than or
equal to 0.05.

‘ Table 4. The values of the AUC, sensitivity, specificity, cut-off points, LR+ and LR- for each of the balance scales

AUC Cut-off score % Sensitivity %
(95% CI) (95% CI) Specificity
(95% Cl)
BESTest 0.75 <83/108 80% (51-95) 76% (61-88) 3.44/0.26
(0.60-0.89) -
. 0.72
0 - 0 -
Section 1 of BESTest (0.58-0.86) <1/15 50% (31-68) 75% (55-89) 2.00/0.67
Section 2 of BESTest 0.69 <15/21 500 (28-71) 69% (51-83) 1.64/0.72
(0.54-0.84) -
. 0.72
0 - 0 -
Section 3 of BESTest (0.57-0.87) <11/18 60% (38-80) 77% (59-89) 2.66/0.51
Section 4 of BESTest 0.76 <12/18 60% (38-80) 77% (59-89) 2.66/0.51
(0.62-0.90) B
. 0.73
0 - 0 -
Section 5 of BESTest (0.59-0.87) <13/15 66% (41-86) 75% (58-87) 2.67/0.44
. 0.72
0 - 0 -
Section 6 of BESTest (0.56-0.87) <13/21 59% (36-79) 75% (57-87) 2.36/0.55
Short-BESTest 0.72 <20/36 66% (41-86) 75% (58-87) 2.67/0.44
(0.57-0.87) - ’ ’
. 0.70
_ 0 - 0 -
Section 1 of Short-BESTest (0.56-0.85) <15/24 539 (33-73) 75% (56-88) 2.15/0.62
Section 2 of Short-BESTest 0.75 <16/27 60% (36-80) 73% (56-86) 2.28/0.54
(0.61-0.89) - ’ ’
. 0.72
- 0, - 0 -
Section 3 of Short-BESTest (0.57-087) <20/36 66% (41-86) 75% (58-87) 2.67/0.44
Section 4 of Short-BESTest 0.75 <14/21 62% (40-81) 79% (62-91) 3.04/0.47
(0.60-0.90) - ’ ’
. 0.68
_ 0 - 0 N
Section 5 of Short-BESTest (0.52-0.84) <8/15 75% (47-92) 76% (60-87) 3.15/0.33
. 0.70
_ 0 - 0 -
Section 6 of Short-BESTest (0.55-0.84) <3/6 51% (34-68) 82% (61-95) 2.96/0.59
AUC: Area under the curve, LR+: Positive likelihood ratio, LR-: Negative likelihood ratio, Cl: Confidence interval
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Results

Initially, 28 participants (23 males and 5 females) with a mean
age of 72.53+9.32 and BMI of 24.13+2.59 performed all BESTest
items and their scores were used to select short-BESTest items.
Then, a group of 58 others (46 males and 12 females) who had
not previously performed BESTest performed all of the BESTest
items, and this group's scores are listed in this article (Table 1).
In the group with a history of falling 6 participants had one
fall and 16 participants had more than one fall in the past 12
months. Participants with and without history of falls exhibited
significantly different scores for the BESTest (p=0.001) and
short-BESTest (p=0.001).

Table 2 reports the results of expert surveys. As the number of
expertsis 11, the CVR score of 0.63 or above it means acceptance
of the item, that 12 items totally were accepted.

Table 3 reports that each item in short-BESTest is consisted
of what components of postural control systems. As can be
seen in Table 3, all components of postural control systems
are involved in short-BESTest. The components of sensory
strategies are involved in the execution of all items, and the
perception processing is involved in the execution of the 2
items.

Results from the ROC analyses are shown in Table 4. The BESTest,
short-BESTest and all sections (except section 2 of BESTest
and section 5 of short-BESTest) were moderately accurate

at classifying participants with and without history of falls
(between 0.70 and 0.76).

The cut-off points specified for BESTest are 83 out of 108 with
80% sensitivity and 76% specificity. Also, short-BESTest consists
of 12 selected items with a cut-off point of 20 out of 36 and a
sensitivity of 72% and a specificity of 75%.

BESTest scores were more sensitive than the short-BESTest to
identify older adults with balance disorders. The average of
sensitivity between all sections of BESTest was 4% lower than the
average of short-BESTest sections, and the average of specificity
between all sections of BESTest was 2% lower than the average
of short-BESTest sections. In addition, the LR+ and LR- analyses
of the BESTest, short-BESTest and all sections indicated that
they are relatively similar for classifying participants with and
without history of falls.

Interrater Reliability

The ICC results are presented in Table 5 to evaluate the inter-
rater reliability of the short-BESTest. The inter-rater reliability
of short-BESTest with 1CC=0.928 was excellent (p=0.001).
Sections 1 and 3 also obtained excellent reliability values (0.911
and 0.909) and Sections 2, 4, 5 and 6 obtained good reliability
values (0.834-0.893).

‘ Table 5. Inter-rater reliability results for short-BESTest

First rater
(mean + SD)

Second rater
0,

Short-BESTest 21.98+7.12 22.1945.23 0.879-0.958 0.928 0.001
Section 1 of short-BESTest 15.0245.23 14.67+4.05 0.850-0.947 0.911 0.001
Section 2 of short-BESTest 18.21+5.43 17.88+4.04 0.819-0.937 0.893 0.001
Section 3 of short-BESTest 21.98+7.12 22.1945.23 0.846-0.946 0.909 0.001
Section 4 of short-BESTest 14.02+4.29 14.45+3.04 0.744-0.910 0.848 0.001
Section 5 of short-BESTest 8.95+3.05 9.10+2.40 0.758-0.915 0.856 0.001
Section 6 of short-BESTest 3.28+1.24 3.50+1.14 0.720-0.902 0.834 0.001
SD: Standard deviation, Cl: Confidence interval, ICC: Intra-class correlation coefficient

‘ Table 6. Spearman correlation coefficient results to examine the relationship between short-BESTest and BESTest

Spearman Number of
correlation partncnpants

Short-BESTest with BESTest 0.926" 0.001

Section 1 of short-BESTest with BESTest 0.864" 0.001 58
Section 2 of short-BESTest with BESTest 0.912* 0.001 58
Section 3 of short-BESTest with BESTest 0.941* 0.001 58
Section 4 of short-BESTest with BESTest 0.900" 0.001 58
Section 5 of short-BESTest with BESTest 0.855" 0.001 58
Section 6 of short-BESTest with BESTest 0.819* 0.001 58
*: There was a significant relationship between the two variables (p<0.001)
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Concurrent Validity with BESTest

To investigate the concurrent validity, the correlation
between Short-BESTest and BESTest was calculated. Spearman
correlation coefficient was 0.926, which was significantly
related with BESTest (p<0.01) (Table 6). All sections of short-
BESTest also have a strong correlation with BESTest (0.819-
0.941).

How to Enter the Scores Into the Short-BESTest Table? (Table 7)

Each item is consisted of one or more postural control system
components, so any scores obtained for each item are placed
in front of those components, i.e. if the subject obtains 2 in

doing the item of ankle strength and range of motion, score 2
is written in front of these sections: Biomechanical constraints,
movement strategies, sensory strategies, and the short-BESTest
total score. By summing the scores below each of the sections,
the overall score for that section is obtained. Also by adding
up the score for each item, the short-BESTest overall score is
obtained.

Discussion

Using the values of the AUC, sensitivity, specificity, Spearman
correlation coefficient and reliability the following 12 items
were selected according to postural control system framework.

Table 7. Short-BESTest scores calculation table
6 Sections of short-BESTest

Section 1:

Section 2:

Section 3:

Biomechanical . Section 5: Section 6:
. Movement Sensory Section 4: L.
constraints R ’ . .. Control of Cognitive Short-
strategies strategies Orientation in . .
(degrees of ; . . . dynamics processing BESTest
(reactive, (integration, space (perception, . .
freedom, .. s . (gait, (attention,
.. anticipatory, | reweighting) | verticality) . .
strength, limits voluntary) proactive) learning)
of stability) ¥
1 Ankle strength
and ROM
9 Lateral lean
(right)
3 Lateral lean
(left)
Functional reach
4
forward
5 Stand on one
leg (right)
6 Stand on one
leg (left)
Compensatory
stepping
7 .
correction,
forward
8 Stance on foam,
eyes close
9 Walk with head
turns, horizontal
Walk with pivot
10
turns
1 Step over
obstacles
Timed "Get Up
12 | & Go" with dual
task
Total of scores
Maximum scores 24 27 36 21 15 6 36
Cut-off score 15 16 20 14 8 3 20
ROM: Range of motion, Total of scores: The sum of the subject scores in each section is, Maximum scores: It's the maximum scores a person can earn, it is based on the number of
items in a section. Cut-off point: Scores below that point are at risk of falling and indicate defects in that section
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Ankle strength and ROM, lateral lean (right, left), functional
reach forward, stand on one leg (right, left), compensatory
stepping correction (forward), stance on foam (eyes close), walk
with head turns (horizontal), walk with pivot turns, step over
obstacles, timed “Get Up & Go" with dual task.

In the results the sensitivity for BESTest and short-BESTest
are 80% and 66%, respectively, and the average of sensitivity
between sections of BESTest is 4% less than short-BESTest
sections. In researches of Padgett et al. (15), Schlenstedt et al.
(16), Duncan et al. (17), Godi et al. (18) and Yingyongyudha
et al. (19) the values of sensitivity and specificity for BESTest,
mini-BESTest and brief-BESTest have been reported by
various researchers, that if we get the average value of
them, we get 77.85, 73.22 and 67 for sensitivity, respectively,
and 72.42, 77.88 and 83 for specificity. This indicates that
as number of items decreases from BESTest, the sensitivity
values decrease and the specificity values increase. Therefore,
the decrease in the sensitivity of short-BESTest to BESTest is
in line with the findings of other researchers (15-19). But the
important point is that the sensitivity level is too low among
the BESTest sections, especially sections 1 and 2 of this test
(5000, 50%).

The low amounts of sensitivity in sections 1 and 6 of short-
BESTest is other point. It shows components of biomechanical
constraints (degrees of freedom, strength, limits of stability)
and cognitive processing (attention, learning) have low
sensitivity in elderly population, and section 5 of short-
BESTest that is pertain to control of dynamics (gait, proactive)
only with five items has good amounts of sensitivity (75%)
and specificity (76%). It should also be noted that we must
do all the items and sections of short-BESTest, because the
reason for the problem of balance of an elderly person may
be due to a defect in the subcomponents of section 1 or 6 of
short-BESTest, and it should not be assumed that because in
a whole society control of dynamic components can better
predict fall occurrence, other components of postural control
are not important. Rather it shows that the components
of perception and biomechanical constraints are not good
predictors of fall occurrence, but many older adults may
have problems in these components. In general, if we want
to predict a fall, we need to focus on dynamic control items,
but to address the cause of the imbalance, each of these
components must be considered.

The cut-off point specified for BESTest is similar to the
research already specified (20). These cut-off points represent
a superficial of the balance disorder associated with the risk
of falling. Given the cut-off points selected, the short-BESTest
was able to correctly identify 7 out of 10 fallers in this sample
of the older adults, and it also correctly identified 7 out of 10
non-fallers. Also the high correlation between the BESTest and
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short-BESTest supports the concurrent validity of the short-
BESTest and its sections, and the inter-rater reliability of short-
BESTest is approved.

One of the most important tasks for assessing balance status
in the older adults is the construction and standardization
of various tools including scales that can identify the causes
of defects (10). Short-BESTest attempts to understand the
causes of balance deficits by classifying the postural control
components. One of key benefits of short-BESTest is that the
researchers get familiar with the sub-components that have a
role in doing each item, which enables the researchers to design
exercises for all postural control components.

To eliminate the "being too long” constraint of BESTest,
Franchignoni et al. (21) introduced its 14-item version (mini-
BESTest). By focusing on the dynamic balance, they eliminated
two sections (biomechanical constraints and stability
constraints) from the six BESTest sections. Although mini-
BESTest and BESTest have achieved relatively similar values
of sensitivity, specificity and reliability in fall risk prediction
(17), mini-BESTest is inconsistent with the postural control
systems framework due to the removal of components from
postural control systems (15). Padgett et al. (15) published the
8-item version (brief-BESTest) since mini-BESTest contradicts
the BESTest theoretical framework. But they only focused on
choosing the best item from each of the BESTest sections and
did not notice that some of these sections were composed of
several postural control components, so the components of
vertical stability and perception processing are not considered
in brief-BESTest (6).

Disruption of one or a combination of postural control
subcomponents can lead to postural disorder. In designing the
balance exercises, a dedicated exercise design should also be
designed for each postural control components that is impaired
(9,10). So, using short-BESTest, the design of the exercises can
be done more accurately. For example, if a person obtains a
score less than 16 in "the movement strategies” section, this
indicates that the subcomponents in this section are the cause
of the balance deficit and special exercises should be performed
to strengthen the subcomponents in this section. The subject
may also score lower than the cut-off points in some sections
of the scale and obtain appropriate points in several sections, so
exercise designing should be done based on weak components.

Already many training protocols have been designed and
implemented to improve balance, but most of them don't cover
all postural control components (6). Most of these protocols
aren't purposefully designed to remove the underlying cause of
the balance deficit; this reduces the efficiency of the protocols
(9,10). Using short-BESTest, it is hoped that more targeted
training protocols can be designed and improved.
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Study Limitations

In this study, we came up with a new classification to find the
cause of balance deficit. However, one of the most important
limitations of short-BESTest is that each section is composed
of a number of sub-components, so this makes it difficult to
identify the main cause of the balance defect. For example, the
subcomponents of degrees of freedom, strength, and stability
limits are in the biomechanical constraints section and the
individual who is impaired in this section cannot determine
which of these sub-components is most affected. So it might be
better to increase the number of these sections and place each
postural control source in a separate section.

Balance deficits need to be identified using short-BESTest and
training protocols must be implemented for these balance
deficits to determine the effectiveness of short-BESTest.

Because of religious limitations that there are between males
and females in Iran, this study was mostly conducted on old
men and the sample size of the women was small. Construct
validity tests are need to determine whether the short-BESTest
sections accurately identify discrete balance defects. It is still
unclear to what extent sections 3 (sensory strategies) and 4
(orientation in space) make similar measurements and overlap.
Further psychometric tests are needed to determine construct
validity, concurrent validity, sensitivity, specificity, and the
ability to guide the effective treatment for people with balance
problems.

The classification of items among postural control sections
is controversial. For example, in the single leg stance item,
perception processing is also required, but this perception
processing rate is low and as the difficulty of the test increases,
the amount of perception processing increases (9). Therefore,
only two items BESTest 23 (Walk with head turns, horizontal),
and BESTest 27 (Timed “Get Up & Go" with dual task) that
require higher perception processing were considered perception
processing items. This topic also applies to other items.

Conclusion

Short-BESTest is the second scale that includes all the components
of the postural control systems and the most important advantage
of the scale is that it determines each item is composed of
which components of the postural control systems. So by using
this classification, we can determine which component of the
postural control systems is impaired and focus training programs
on strengthening and improving this component. One of the
other short-BESTest benefits is that it has fewer items than
BESTest. Also it takes about 12 minutes to do the short-BESTest,
compared to about 40 minutes to do the BESTest.

If we only want to predict the fall with low time and energy,
we can only use section 5 of short-BESTest (control of dynamic),

and in order to determine the cause of the balance defect, it is
necessary to focus on all sections of short-BESTest and their
cutting points, which indicates whether there is a defect in the
subcomponents of each section or not.
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Short Balance Evaluation Systems Test
Examiner Instructions for Short-BESTest

Subjects should be tested with flat heeled shoes or shoes and socks off. If subject must use an assistive device for an item,
score that item one category lower. If subject requires physical assistance to perform an item score the lowest category
(0) for that item.

1. ANKLE STRENGTH & RANGE

(3) Normal: Able to stand on toes with maximal height and to stand on heels with front of feet up

(2) Impairment in either foot of either ankle flexors or extensors (i.e. less than maximum height)

(1) Impairment in two ankle groups (eg, bilateral flexors or both ankle flexors and extensors in 1 foot)

(0) Both flexors and extensors in both left and right ankles impaired (i.e. less than maximum height)

2. LATERAL LEAN

Left Right

(3) (3) Maximum lean, subject moves upper shoulders beyond body midline, very stable

(2) (2) Moderate lean, subject's upper shoulder approaches body midline or some instability

(1) (1) Very little lean, or significant instability

(0) (0) No lean or falls (exceeds limits)

3. FUNCTIONAL REACH FORWARD Distance reached: _ em OR____ inches
(3) Maximum to limits: >32 cm (12.5 in)

(2) Moderate: 16.5 cm-32 cm (6.5-12.5 in)

(1) Poor: <16.5 cm (6.5 in)

(0) No measurable lean - or must be caught

4. STAND ON ONE LEG

Left Right

(3) (3) Normal: Stable for >20's

2 @
(1) (1) Stands2-10s
(0) (0) Unable

5. COMPENSATORY STEPPING CORRECTION- FORWARD

Trunk motion, OR 10-20 s

(3) Recovers independently a single, large step (second realignment step is allowed)
(2) More than one step used to recover equilibrium, but recovers stability independently OR 1 step with imbalance
(1) Takes multiple steps to recover equilibrium, or needs minimum assistance to prevent a fall

(0) No step, OR would fall if not caught, OR falls spontaneously

167



Pourmahmoudian et al. The Short-BESTest Eur J Geriatr Gerontol 2021;3(3):156-170

6. STANCE ON FOAM SURFACE, EYES CLOSED

(3) 30s stable

(2) 30s unstable

(1) <30s

(0) Unable

7. WALK WITH HEAD TURNS - HORIZONTAL

(3) Normal: Performs head turns with no change in gait speed and good balance
(2) Mild: Performs head turns smoothly with reduction in gait speed

(1) Moderate: Performs head turns with imbalance

(0) Severe: Performs head turns with reduced speed AND imbalance AND/OR will not move head within available range
while walking.

8. WALK WITH PIVOT TURNS

(3) Normal: Turns with feet close, FAST (<3 steps) with good balance

(2) Mild: Turns with feet close SLOW (>4 steps) with good balance

(1) Moderate: Turns with feet close at any speed with mild signs of imbalance

(0) Severe: Cannot turn with feet close at any speed and significant imbalance

9. STEP OVER OBSTACLES Time sec
(3) Normal: Able to step over 2 stacked shoe boxes without changing speed and with good balance

(2) Mild: Steps over 2 stacked shoe boxes but slows down, with good balance

(1) Moderate: Steps over shoe boxes with imbalance or touches box

(0) Severe: Cannot step over shoe boxes AND slows down with imbalance or cannot perform with assistance.

10. Timed “Get Up & Go" With Dual Task Dual Task: Time sec

(3) Normal: No noticeable change between sitting and standing in the rate or accuracy of backwards counting and no
change in gait speed.

(2) Mild: Noticeable slowing, hesitation or errors in counting backwards OR slow walking (10%) in dual task
(1) Moderate: Affects on BOTH the cognitive task AND slow walking (>10%) in dual task

(0) Severe: Can't count backward while walking or stops walking while talking
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INSTRUCTIONS FOR SHORT-BESTEST
1. ANKLE STRENGTH & RANGE

Examiner Instructions: Ask the patient rest their fingertips in your hands for support while they stand on their toes has
high as possible and then stand on their heels. Watch for height of heel and toe lift.

Patient: Rest your fingers in my hands for support while you stand on your toes. Now stand on your heels by lifting up
your toes. Maintain each position for 3 sec.

2. VERTICALITY AND LATERAL LEAN

Examiner Instructions: Patient is sitting comfortably on a firm, level, armless surface (bench or chair) with feet flat on
floor. It is okay to lift ischium or feet when leaning. Watch to see if the patient returns to vertical smoothly without over
or undershooting. Score the worst performance to each side Patient: Cross your arms over your chest. Place feet shoulder
width apart. I'll be asking you to close your eyes and lean to one side as far as you can. You'll keep your spine straight,
and lean sideways as far as you can without losing your balance OR using your hands. Keeping your eyes closed, return to
your starting position when you've leaned as far as you can. It's okay to lift your buttocks and feet. Close your eyes Lean
now (REPEAT other side).

3. FUNCTIONAL REACH FORWARD

Examiner Instructions: Examiner places the ruler at the end of the fingertips when the arms are out at 90 degrees. The
patient may not lift heels, rotate trunk, or protract scapula excessively. Patient must keep their arms parallel to ruler and
may use less involved arm. The recorded measure is the maximum horizontal distance reached by the patient. Record best
reach

Patient: Stand normally. Please lift both arms straight in front of you, with fingertips held even. Stretch your fingers and
reach forward as far as you can. Don't lift your heels. Don't touch the ruler or the wall. Once you've reached as far forward
as you can, please return to a normal standing position. | will ask you to do this two times. Reach as far as you can

4. STAND ON ONE LEG

Examiner Instructions: Allow the patient two attempts and record the best. Record the sec they can hold posture, up to a
maximum of 30 sec. Stop timing when subject moves their hand off hips or puts a foot down.

Patient: Look straight ahead. Keep your hands on your hips. Bend one leg behind you. Don't touch your raised leg on your
other leg. Stay standing on one leg as long as you can. Look straight ahead. Lift now (REPEAT other side).

5. COMPENSATORY STEPPING CORRECTION-FORWARD

Examiner Instructions: Stand in front to the side of patient with one hand on each shoulder and ask them to push forward
(Make sure there is room for them to step forward). Require them to lean until their shoulders and hips are in front of their
toes. Suddenly release your support when the subject is in place. The test must elicit a step. Be prepared to catch patient.

Patient: Stand with your feet shoulder width apart, arms at your sides. Lean forward against my hands beyond your
forward limits. When | let go, do whatever is necessary, including taking a step, to avoid a fall.

6. SENSORY INTEGRATION FOR BALANCE (MODIFIED CTSIB)

Examiner Instructions: Do the tests in order. Record the time the patient was able to stand in each condition to a
maximum of 30 seconds. Repeat condition if not able to stand for 30 s and record both trials (average for category). Use
medium density Temper® foam, 4 inches thick. Assist subject in stepping onto foam. Have the subject step off the foam
between trials. Include leaning or hip strategy during a trial as “instability."
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Patient: For the next 4 assessments, you'll either be standing on this foam or on the normal ground, with your eyes open
or closed. Place your hands on your hips. Place your feet together until almost touching. Look straight ahead. Each time,
stay as stable as possible until | say stop.

7. WALK WITH HEAD TURNS - HORIZONTAL

Examiner Instructions: Ask the patient to turn their head and hold it so they are looking over their shoulder until you tell
them to look over the opposite shoulder every 2-3 steps. If the patient has cervical restrictions allow combined head and
trunk movements.

Patient: Begin walking at your normal speed, when | say “right”, turn your head and look to the right. When | say “left"
turn your head and look to the left. Try to keep yourself walking in a straight line.

8. WALK WITH PIVOT TURNS

Examiner Instructions: Demonstrate a pivot turn. Once the patient is walking at normal peed, say “turn and stop.” Count
the steps from turn until the subject is stable. Instability is indicated by wide stance width, extra stepping or trunk and
arm motion.

Patient: Begin walking at your normal speed. When | tell you to “turn and stop”, turn as quickly as you can to face the
opposite direction and stop. After the turn, your feet should be close together.

9. STEP OVER OBSTACLE

Examiner Instructions: Place the 2 stacked boxes (9 inch or 22.9 cm height) 10 ft away from where the patient will begin
walking. Use a stopwatch to time gait duration to calculate average velocity by dividing the number of seconds into 20
feet. Look for hesitation, short steps and touch on obstacle.

Patient: Begin walking at your normal speed. When you come to the shoe boxes, step over them, not around them and
keep walking.

10. TIMED “GET UP & GO" WITH DUAL TASK

Examiner Instructions: Before beginning, practice with the patient how to count backward from a number between 90
and 100 by 3s, to make sure they can do the cognitive task. Then ask them to count backwards from a different number
and after a few numbers say GO for the GET UP AND GO TASK. Time the patient from when you say “go” until they return
to sitting. Stop timing when the patient's buttocks touch the chair bottom. The chair should be firm with arms to push
from if necessary.

Patient: a) Count backwards by 3's starting at 100 OR b) List random numbers and when | say "GO," stand up from the
chair, walk at your normal speed across the tape on the floor, turn around, and come back to sit in the chair but continue
listing numbers.
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Objective: Few studies have investigated the impact of falls on mortality in older patients presenting to the emergency departments in our country.
Thus, this study aimed to investigate the prognostic factors in geriatric patients with falls and identify the variables associated with repeated falls
and mortality in the first 2 months after the fall.

Materials and Methods: The study included patients over 65 years of age who presented to the emergency department of our university due to
falls between January and December 2019.

Results: A total of 170 patients were included in this study, with a mean age of 77.98+8.23 years (median 78 years, range 65-99 years), and 87
(51.2%) were male. Albumin level of <3.53 mg/dL was associated with an 8.066-fold higher risk of post-fall mortality [95% confidence interval (Cl)
1.585-41.062, p=0.012], whereas hemoglobin level of <11.55 g/dL was associated with a 5.488-fold higher risk (95% Cl 1.078-27.931, p=0.040).

Conclusion: Among older adults who presented to the emergency department after falls, those with anemia and hypoalbuminemia at the time of
admission had higher mortality. These two conditions were found to be independent risk factors for mortality. Thus, priority triage is recommended
for these patients.

Keywords: Aging, older adults, falls, geriatrics, mortality

Approximately 40% of individuals aged 50 years or older present
to the emergency department because of falls (5,6). Most of these
patients are sent home without being hospitalized (7) but they
frequently return to the emergency department with another
fall (8). Determining the factors associated with mortality in
patients presenting with falls will facilitate triage and improve

Introduction

Falls are a common geriatric syndrome in the older population.
Studies have shown that about 1 in 3 older adults fall at least
once every year and that of those who fall, about half fall more
than once. Falls can result in serious injury and even death (1).

This has been supported by findings from recent studies (2).
Although the causes of falls are known to be multifactorial, the
literature has shown that most falls are associated with physical
fragility and cognitive dysfunction (3). Major risk factors for
falls include sarcopenia, polypharmacy, orthostatic hypotension,
arrhythmia, cognitive impairment, and cerebrovascular diseases.
However, as with other geriatric syndromes, falls in older adults
may be an indicator of underlying disease (4).

management of these patients with more efficient use of time.

In the literature, falls have been shown to be associated
with hypoalbuminemia (9), anemia (10,11), and electrolyte
imbalances such as hyponatremia and hypokalemia (12). In
the present study, we aimed to investigate prognostic factors
in geriatric patients with falls and identify variables associated
with repeated falls and mortality in the first 2 months post fall.
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Materials and Methods

Inclusion criteria: The study included patients over 65 years
of age who presented to the emergency department of our
university due to falls between January and December 2019.

Exclusion criteria: Patients who were under 65 years of age and
presented to the emergency department for complaints other
than falls were not included.

Data were collected retrospectively from the hospital
information system and patient files. Demographic data (such
as age and sex), chronic diseases, medications used, and date
of admission to the emergency department were recorded. The
patients' chronic diseases were determined from the hospital
information system according to International Statistical
Classification of Diseases and Related Health Problems codes.

Degree of fall-induced injury was assessed and recorded as
none, minor (such as bruises and abrasions not requiring
medical intervention), moderate (serious wounds requiring
stitches), or severe (head trauma, fractures), and the location of
any fractures was noted. Biomarkers such as hemoglobin (g/dL),
white blood cells (uL/mL), lymphocytes (mcl), platelets (10°/L),
mean platelet volume (fl), alanine aminotransferase (U/L),
aspartate aminotransferase (U/L), alkaline phosphatase (IU/L),
gamma glutamyl transferase (U/L), total bilirubin (mg/dL), direct
bilirubin (mg/dL), blood urea nitrogen (BUN) (mg/dL), creatinine
(mg/dL), total protein (g/dL), albumin (mg/dL), biomarker values,
sodium (mEg/L), potassium (K) (mmol/L), chlorine, calcium (mg/
dL), phosphorus (mg/dL), magnesium (mg/dL), and glucose (mg/
dLl) measured upon admission to the emergency department
were obtained from the hospital system. Post-fall survival
information was obtained from the official death reporting
system of the Republic of Turkey Ministry of Health, General
Directorate of Public Health using the patients' citizenship
numbers.

Statistics

The data were analyzed using a commercial statistical software
package. Categorical data were presented as frequency
distribution and percentage, continuous variables as mean +
standard deviation or median (minimum-maximum values).
For comparisons between groups, chi-square test was used
for categorical data and the non-parametric Kruskal-Wallis
and Mann-Whitney U tests were used for continuous data
due to the non-normal data distributions. Receiver operating
characteristic analysis was used to assess the predictive power
of the biomarkers by determining the sensitivity and specificity
of the identified cut-off points. Youden index (J=sensitivity
+ specificity - 1) was used to determine optimal cut-off
values. Factors significantly associated with survival time were
identified using Kaplan-Meier analysis. These factors were
then used to generate a Cox regression model (forward: LR,
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entry: 0.05 and removal: 0.10). P-values <0.05 were considered
statistically significant.

The study was conducted after obtaining approval from the
Atatiirk University Ethics Committee (dated 17/12/2020, ethics
committee number 554).

Results

The 170 patients included in the study had a median age of 78.0
(minimum-maximum: 65-99) years and 87 (51.2%) were male.
The median follow-up time was 441 (minimum-maximum:
9-651) days. The prevalence of recurrent falls was 6.5% (n=11)
in the first month, 12.9% (n=12) within 6 months, and 20.0%
(n=34) within 1 year after a fall. We analyzed 60-day mortality
after recurrent falls. It was also noted whether the patient was
hospitalized after the fall, and if hospitalized, what ward they
were admitted to and how they were discharged. Surviving
patients lived for between 364 and 651 days after recurrent falls
according to follow-up records. Comparisons of the patients'
demographic characteristics, comorbidities, and biomarker
values between cases with and without mortality within 60 days
post fall are presented in Table 1.

Hemoglobin, total protein, and albumin levels were significantly
lower and age, BUN, and creatinine values were significantly
higher among patients who died within 60 days after the fall
when compared with survivors. The post-fall mortality rate was
significantly higher among patients with chronic heart failure
and patients who had fall-induced fractures or severe injury
(p<0.05). In terms of fracture location, hip/femur fractures
were the most common and associated with significantly more
deaths (p<0.05).

For biomarkers that differed statistically between cases with
and without 60-day post-fall mortality, their predictive power,
sensitivity, and specificity according to the determined cut-off
values are presented in Table 2. With a cut-off value of 11.55 g/
dL, hemoglobin had the highest predictive power for post-fall
mortality.

Some of the variables that were significantly associated with
survival time are presented in Table 3. A Cox regression model
was created to determine the risk factors associated with
average survival time after a fall. The last row is presented in
Table 4.

Discussion

Falls occur frequently in the older population and lead to
reduced functional capacity, hospitalization, and increased
health expenditures. In the present study, in oldest-old adults
had higher mortality after falls, consistent with the literature
(13). This finding may be explained by higher rates of chronic
diseases that increase with age, such as osteoporosis, dementia,
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‘ Table 1. Demographic characteristics, comorbidities, and presenting biomarker levels in older patients with falls

60-day post-fall mortality

I e Y PO

Age™ | 85 (73-95) | 77 (65-99) | 0.003
Sex

Male 6 (54.5%) 81 (50.9%) 0.817
Female 5 (45.5%) 78 (49.1%) -
Comorbidities

Hypertension 7 (63.6%) 102 (64.2%) 0.973
Diabetes mellitus 2 (18.2%) 48 (30.2%) 0.398
Coronary artery disease 5 (45.5%) 41 (25.8%) 0.156
Chronic heart failure 3 (27.3%) 8 (5.0%) 0.025
Depression 2 (18.2%) 23 (14.5%) 0.736
Chronic kidney disease 2 (18.2%) 7 (4.4%) 0.107
COPD 1 (9.1%) 28 (17.6%) 0.409
Cerebrovascular event 3 (27.3%) 15 (9.4%) 0.096
Parkinson's disease 1 (9.1%) 7 (4.4%) 0.478
Alzheimer's disease - 29 (18.2%) 0.120
Malignancy 1 (9.1%) 8 (5.0%) 0.561
Hyperthyroidism - 4 (2.5%) 0.594
Hypothyroidism 1 (9.1%) 8 (5.0%) 0.561
Number of diseases* 3 (0-6) 3(0-7) 0.216
Number of medications used* 5 (0-9) 4 (0-10) 0.245
Polypharmacy 6 (54.5%) 62 (39.0%) 0.309
Use of antipsychotics 1 (9.1%) 19 (11.9%) 0.776
Fall-induced injury

Physical damage 8 (72.7%) 74 (46.5%) 0.093
Minor - 19 (11.9%) 0.224
Moderately 2 (18.2%) 12 (7.5%) 0.215
Severe physical damage 6 (54.5%) 42 (26.4%) 0.045
Fracture 6 (54.5%) 37 (23.3%) 0.021
Femur/hip 5 (83.3%) 9 (24.3%) 0.010
Costa 1 (16.7%) 9 (24.3%) 0.680
Humerus - 4 (10.8%) 0.398
Vertebra - 6 (16.2%) 0.288
Radius - 4 (10.8%) 0.398
Orbita/maxilla/frontal - 5 (13.5%) 0.338
Laboratory results™

Hemoglobin (g/dL) 10.6 (8.9-14) 13.30 (8.5-18.8) 0.001
WBC count (l/ml) ?3600:)0—14860] ?145?700-1 6410) 0.778
Lymphocyte count (mcl) (1325(?_2470] (125;(?_4230] 0.214
Platelet count (10°/L) (2921%(())%0—386000] (24386(?(?(?—789000) 0.262
Glucose (mg/dL) 128 (94-238) 120 (69-443) 0.504
BUN (mg/dL) 35 (21-75) 20.5 (2.1-76.6) <0.001
Creatinine (mg/dL) 1.30 (0.70-2.84) 0.89 (0.40-5.00) 0.006
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‘ Table 1. Continued ‘

60-day post-fall mortality

I e Y PO

Sodium (mEq/L) 137 (131-141) 139 (125-147) 0.059
Potassium (mmol/L) 4.37 (3.30-6.40) 4.00 (2.62-6.01) 0.070
Chloride (mEq/L) 103 (93-110) 103 (102-116) 0.620
Calcium (mg/dL) 8.7 (8.2-10.4) 9.1 (4.5-10.5) 0.112
Phosphorus (mg/dL) 3.3 (2.5-4.9) 3(1.2-13.9) 0.072
Magnesium (mg/dL) 1.97 (1.18-2.20) 1.90 (1.20-3.00) 0.562
Total protein (g/dL) 6.7 (6.3-7.8) 7.2 (4.4-8.3) 0.013
Albumin (mg/dL) 3.4 (3-3.8) 3.8 (2.4-4.65) 0.001

*Mann-Whitney U or chi-square test. *Median (minimum-maximum)

Table 2. The predictive power, sensitivity, and specificity of biomarkers for post-fall mortality determined by ROC analysis with
Youden index to determine cut-off point

Cut-off point AUC (95% CI) Sensitivity (%) Specificity (%) _

Hemoglobin (g/dL) 11.55 g/dL 82.8 (69.6-96.1) 82.4 72.7 0.001
BUN (mg/dL) 26.55 81.6 (71.7-91.5) 81.8 72.4 <0.001
Creatinine (mg/dL) 0.93 74.8 (61.3-88.2) 81.8 59.6 0.006
Total protein (g/dL) 6.95 73.3 (58.2-88.5) 67.6 80.0 0.014
Albumin (mg/dL) 3.53 80.3 (70.6-90.0) 78.0 80.0 0.001

AUC: Area under the curve, BUN: Blood urea nitrogen, Cl: Confidence interval, ROC: Receiver operating characteristic

survival

ratio

Table 4. Cox regression model for risk factors associated with
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and Parkinson's disease, as well as the presence of geriatric

Tabief f’l Re_latliotr.lship(K beltWCK/I" . selectled. )variables and syndromes such as polypharmacy, malnutrition, dementia,
Post-1dn surviva Lime Atap an— veicr ana yss reduced mobility, and greater functional dependence. In
_ '(\ggﬂ/" El:)FVIVQ' CE - addition, we observed that the mortality rate was higher among
( . . . .
patients who had fall-induced fracture or severe injury, which
Age >84 years 543.4 (471.5-615.3) 0.001 is expected
Chronic heart disease 480.9 (320.4-641.3) 0.003
Hemoglobin <11.55 g/dL 510.3 (424.9-595.7) <0.001 St.udles of older people with hip fractures have sh.own that thqse
BUN >26.55 mg/dL 542.6 (478.7-606.4) <0.001 with low hemoglobin and albumin levels have higher mortality
— rates at 1 month and 1 year (14,15). In the present study,
Creatinine >0.93 mg/dL 572.4 (525.0-619.8) 0.008 . . .
Total protein <6.95 gfdL 561.0 (504.0-61.1) 0.002 hemoglobin level <11.55 g/dL was found to increase the risk of
o p.ro ein <b-> 9 . = . mortality within the first 2 months by 5.488 times. Anemia in
Albumin <3.53 mg/dL 527.6 (451.6-603.7) <0.001 older adults can be caused by blood loss, malignancy, decreased
Fracture 539.5 (477.5-601.5) 0.019 iron intake or absorption, chronic inflammation, endocrine and
Severe physical damage 571.8 (513.3-630.3) 0.042 metabolic causes, increased rate of red blood cell destruction,
BUN: Blood urea nitrogen, Ci: Confidence interval reduced dietary intake, and drug-related side effects (16).

Although the causes of anemia were not elucidated in our study,
there are similar reports in the literature associating anemia
with higher mortality after falls.

Malnutrition is among the risk factors for falls. Studies in the
United States and Australia have shown that 12% to 16% of older

Creatinine >0.93 mg/dL | 1.503 | 4.494 | 0.951-21.245 | 0.058 adults presenting to emergency departments are malnourished
Hemoglobin <11.55 g/dL | 1.703 | 5.488 | 1.078-27.931 | 0.040 (17,18). Although malnutrition screening was not performed in
Albumin <3.53 mg/dL 2.088 | 8.066 1.585-41.062 | 0.012 our study, the results demonstrated that albumin level <3.53
Cl: Confidence interval mg/dL in older adults with falls increased the risk of mortality

by 8.066 times. In the literature, there are studies showing a
relationship between serum albumin level and mortality in
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studies conducted among the elderly (19). For example, among
older adults hip fractures, rates of postoperative complications
such as sepsis and mortality were higher in those with albumin
levels below 3.5 mg/dL (20). Studies conducted among patients
undergoing elective surgery for various reasons have also shown
that albumin level is the strongest predictor of mortality (21,22).
In patients with sarcopenia and in inflammatory conditions,
cytokines such as IL-6 and TNF-o are among the causes of
low albumin level (23). However, it was also not determined
in these studies whether hypoalbuminemia was due to
malnutrition, disease progression, nephrotic syndrome, chronic
liver injury, or systemic inflammation. As in these studies, our
results showed that the presence of hypoalbuminemia was
associated with higher mortality after falls, but the causes of
this hypoalbuminemia were not investigated.

Although we did not evaluate glomerular filtration rate or
whether the patients received renal replacement therapy,
patients with renal dysfunction showed a higher mortality rate
in the first 2 months post fall. This is also consistent with the
literature (24,25). Falls are an important cause of morbidity
and mortality among individuals with chronic kidney disease.
These patients are at increased risk of falls due to the presence
of muscle, hematologic, endocrine, and metabolic disorders,
comorbidities, vitamin D deficiency (26), orthostatic hypotension
after hemodialysis, diabetic neuropathy, sarcopenia (27,28), and
polypharmacy (29,30).

Studies of older patients with hip fractures have also shown
that the presence of pulmonary disease, dementia, chronic
lung disease, and malignancy increased mortality (15,31). In
the present study, heart failure was associated with higher
mortality. This may be because heart failure patients usually use
antihypertensive drugs that can cause orthostatic hypotension
as a side effect, and the use of anticoagulant and antiaggregant
drugs increases the risk of bleeding and severe fall-related injury.

Study Limitations

This study has certain limitations. Firstly, it was conducted
retrospectively, in a single center, and with a relatively small
patient sample. Geriatric syndromes such as malnutrition,
decubitus ulcers, delirium, depression, and dementia that may
be associated with post-fall mortality were not investigated.
Furthermore, the study did not take into account other
prognostic indicators that could have been used, such as the
patients’ vital signs or the Charlson comorbidity index.

The aging global population makes the issue of falls in older
adults increasingly important. As the first analysis of factors
associated with mortality in geriatric patients presenting to the
emergency department after falls, we believe that this study will
make a valuable contribution to the literature and guide future
studies on this subject.

Conclusion

Among older adults who presented to the emergency
department after falls, mortality was higher among those with
anemia and hypoalbuminemia at the time of admission, and
these two conditions were found to be independent risk factors
for mortality. Priority triage is recommended for these patients.
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Abstract T

Objective: This study aimed to determine the correlation between the total protein level in the 24-hour urine sample and the protein-to-creatinine
ratio in spot urine to measure protein excretion in elderly patients and determine the reliability of protein-to-creatinine ratio in spot urine threshold
for proteinuria.

Materials and Methods: A total of 50 patients, aged >65 years, with a spot urine protein value of >15 mg/dL using urine dipstick and without
the risk factors for transient proteinuria were included in the study. Daily protein excretion was determined by two different methods-protein-to-
creatinine ratio in spot urine and total protein level in the 24-hour urine sample. The correlation between these two methods was evaluated.

Results: A strong positive correlation was found between the total protein level in 24-hour urine samples and the protein-to-creatinine ratio in spot
urine (r=0.879, p<0.005). The sensitivity and specificity of the protein-to-creatinine ratio in spot urine increase as the proteinuria level increases
to 3.5 g/day.

Conclusion: The protein-to-creatinine ratio in spot urine is a highly sensitive and specific test with a high agreement using the gold-standard
method for proteinuria diagnosis and follow-up in elderly patients with chronic diseases. This will help clinicians to decide for elderly patients,
especially when they are frail, with restricted mobility, incontinence, or difficulty in transferring due to medical, social, or economic reasons.

Keywords: 24-hour urine, clinical geriatrics, protein/creatinine ratio, proteinuria, spot urine

Introduction chronic diseases, both interfere with convenience, sensitivity

S . . . and specificity of 24-HUP results and make sample collection
Proteinuria is an independent risk factor for cardiovascular and P Y P

renal diseases and is an indicator of target organ damage. It is
the most common clinical finding of underlying renal disease. In
addition to being an early sign of renal disease, it is also a guide
for differential diagnosis, determining prognosis and following

more cumbersome for the old aged. Furthermore, it may also
increase hospital admission rates since the patient has to come
at least once more to the clinics for leaving samples.

Protein-to-creatinine ratio in spot urine (PCR-SU) from an

treatment (1). The gold-standard method used to determine
daily protein excretion in urine is the total protein level in 24-
hour urine sample (24-HUP) (2,3). The collection of 24-HUP
is a time-consuming method highly dependent on patient
cooperation, frequently interfering with the health quality of
the patient.

Besides, geriatric syndromes, including cognitive disorders,
restricted mobility, incontinence and increased frequency of

untimed specimen is the alternative method for proteinuria
measurement (4). Since cheaper, more convenient and less
time-consuming, PCR-SU is frequently used for the quantitative
evaluation of proteinuria in practice (3,5,6).

Although there are studies that demonstrate a moderate-to-high
correlation between 24-HUP and PCR-SU, this association is less
evaluated in the old aged (7-9). This study aimed to determine
whether there is a correlation between 24-HUP and PCR-SU for
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measuring protein excretion in old aged patients and determining
the reliable PCR-SU threshold value for proteinuria.

Materials and Methods

All patients hospitalized between August 2015 and April 2016
in the Geriatrics Clinic of Ankara University Hospital were
examined for inclusion into this study. All included patients
were >65 years of age. Patients with urine pH >8, gross
hematuria, presence of semen/leukocyte in the urine and
history of iodinated contrast agent exposure in the last 24
hours were excluded since these may result in a false-positivity
of proteinuria in the urine dipstick examination. Patients with
urinary incontinence were also excluded since they would be
unable to make a proper unine collection. Seventy-three in-
patients were enrolled, of whom 23 were excluded [17 due to
inadequate collection (missing some urine, pouring out, the
wrong container), six due to over-collection]. Totally, 50 patients
(27 males and 23 females) with proteinuria were included in
the study. Daily urinary protein excretion was determined by
two different methods: PCR-SU and 24-HUP. 24-HUPs were
collected, excluding the first urine of the day and including the
first-morning urine sample of the next day. Spot urine samples
were taken as the first urine in the morning. The samples were
collected during two consecutive days.

Total protein concentration levels were measured by a
turbidometric assay using benzethonium chloride and
creatinine level by Jaffe test in the Ankara University
biochemistry laboratory. Serum creatinine levels were measured
spectrophotometrically. The patients were categorized into three
groups according to the glomerular filtration rate (GFR) levels:
GFR <30 mL/min/1.73 m?, GFR between 30-60 mL/min/1.73 m?
and GFR >60 ml/min/1.73 m? per the National Institute for
Health and Care guidelines. The modification of diet in renal
disease Formula was used for GFR calculations.

Excellence

All tests for this study were performed in the Ankara University
Biochemical Laboratory, a standardized laboratory inspected
reqularly by the ministry of health of Turkey.

Ethic

The protocol of this study was approved by the Ankara University
Faculty of Medicine Medical Research Ethics Committee as dated
28.4.2014 and numbered 07-292-16. The study conforms to the
provisions of the World Medical Association's Declaration of
Helsinki. All of the patients signed the informed consent forms.

Statistics

All analyses were performed in Windows XP using SPSS version
22.0 (IBM Co., New York, USA). The Pearson correlation test was
used to determine the relationship between the PCR-SU and the
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protein levels in 24-hour urine sample. P<0.05 was considered
statistically significant. Differential thresholds, sensitivity and
specificity of protein-to-creatinine ratio levels in spot urine
were calculated using the receiver operator curves (ROC) curve
for thresholds of >0.3, 0.5, >1 and >3.5 g/day proteinuria
in 24-HUP, corresponding to the upper and lower limits of
1+ ,24, 3+ proteinuria in dipstick analysis and nephrotic range
proteinuria, respectively. The limits of agreement between the
two parameters were analysed by the Bland-Altman Plot, using
the Med Calc statistical software version 7.6.0. This method
depicts the mean difference and 95% confidence interval of
the difference and limits agreement as mean difference +1.96
standard deviation.

Results

The mean age of the study group was 74.9 (+6.795) (minimum
65, maximum 91) years. Hypertension (HT) was detected in 92%
(n=46), chronic kidney disease (CKD) in 70% (n=35), diabetes
mellitus (DM) in 58% (n=29) and coronary arterial disease (CAD)
in 46% (n=23) of the patients. The mean serum creatinine level
was 1.31 g/dL (0.60-5.18), and the GFR was 42.50 mL/min/1.73
m? (minimum 8, maximum 103) (Table 1).

A strong and positive correlation was found between 24-HUP
and PCR-SU (r=0.879, p<0.005) (Figure 1). Although, there
was a significant correlation between the two methods in
all three groups, GFR <30 mL/min/1.73 m? had the strongest
correlation (r=0.937, p<0.005). Correlation values decreased as
GFR increased (GFR between 30-60 mL/min/1.73 m?: r=0.801,
p<0.005 and GFR >60 mL/min/1.73 m?: r=0.635, p<0.005). The
ROC analyses, detected PCR-US discriminant values of 0.545,
0.465, 0.812, 3.683 mg/mg as indicators of >0.3, >0.5, >1.0 and

Table 1. Clinical and laboratory findings of the study
population

|Variable

Male/female, percentage (number) 54/46% (27/23)

Age, years (mean + standard deviation) 74.9+6.7
Hypertension, percentage (number) 929 (46)
Diabetes mellitus, percentage (number) 580 (29)
E_‘nour%nbaerr\; arterial disease, percentage 46% (23)
Chronic renal disease, percentage (number) | 70% (35)

Serum creatinine (gr/dL) (mean, min-max) 1.31 (0.60-5.18)

Glomerulary filtration rate (MDRD)
(mL/min/1.73 m2)
(mean, min-max)

42.50 (8-103)

24-hour urine protein mg/day

. 388 (50-6.655)
(mean, min-max)

Spot urine protein/creatinine ratio

. 0.545 (0.77-10.080)
(mean, min-max)

MDRD: Modification of diet in renal disease
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>3.5 g/day of proteinuria in 24-HUP, respectively (Table 2). When
the proteinuria level increased to >3.5 g/day, the sensitivity,
specificity and discriminant values of PCR-SU also increased.

Discussion

This study detected a strong correlation between PCR-SU and
24-HUP in old aged patients with underlying HT, DM, CKD and
CAD.

The world population is ageing. According to the World Health
Organisation, first time in history, most people are expected to
live over their sixties. Therefore, any medical laboratory test
should be evaluated for coherence to use in the old aged. HT
and DM are the most common chronic diseases in elderlies, and
the main complication of these two diseases are kidney damage
(10,11). Furthermore, CKD and CAD incidence is increasing in
this age group (12). So, it is evident that any test should be
quick, cheap and reliable. In this regard, proteinuria detection
in a urine sample is essential since both elderlies and disease
burden with renal complications also increase. In our study,

R? Linear = 0,920

6000,0

4000,07 &

2000,01

T T T T T T T
000 2,000 4,000 6,000 8,000 10,000 12,000

Figure 1. Correlation between spot urine protein-to-creatinine ratio and
total protein level in 24-hour urine sample of the elderlies

we demonstrated that proteinuria detection in spot urine is
a reliable, sensitive and specific method. We found 80-85%
sensitivity levels and 81-100% specificity levels of proteinuria
detection with PCR-SU in elderlies. Our results are compatible
with studies conducted on younger-aged populations (3,6).
Studies analysing the correlation between 24-HUP and PCR SU
are frequently disease-specific and have younger populations
(3,4,13).

According to our results, PCR-US is a convenient method
for screening, diagnosis and follow-up of proteinuria in the
elderlies. This correlation seems to be true for specific diseases
and most common chronic conditions with renal complications
in this age group.

The National Kidney Foundation/Kidney Disease Outcomes
Quality Initiative Guidelines support the use of PCR-SU
(preferably in the first morning urine or in the spot urine sample
at any hour if there is no first morning urine sample) to detect
and monitor proteinuria (14). In our study, we collected our
specimens as the first urine in the morning. Since our patients
were hospitalised, we could also observe the patients' specimen
collection appropriateness. This may be among the reasons of
our higher specificity and sensitivity levels. Other studies are
conducted mostly on outpatients (3,6,15,16).

Various studies reported that 10-20% of the patients who
collect 24-hour urine cannot follow the procedures of urine
collection (16,17). Due to cognitive losses, physical barriers
and social problems in elderlies, it is more challenging to
perform the examination correctly. Improper sample collection
rates are, therefore, estimated to be much higher in the old
aged. Not surprisingly, in our study, we detected that 31%
of the patients collected their urine samples inappropriately.
Although our rates are slightly higher than reported in the
literature, this may be because our patients were older, had
geriatric syndromes impeding proper collection, and all were
in-patients with acute problems. We also excluded patients
with urinary incontinence, which has up to 30% prevalence
and is among the main problems in collecting 24-hour urine

‘ Table 2. Disriminant protein- to-creatinine levels that predict threshold levels for proteinuria at 0.3, 0.5, 1.0 and 3.5 g/day ‘

Discriminant values of

24-h urine total protein

. Sensitivity Specificity Area under the ROC
Threshold t e PCR
resho A (95% CI) (95% CI) curve (95% CI)
(g/day) (mg/mg)
80.0 95.0 0.927
=03 0.545 (62.69-90.49) (76.39-99.11) (0.856-0.998)
95.6 81.4 0.948
=05 0.465 (79.01-99.23) (63.30-91.82) (0.892-1.0)
93.3 82.8 0.937
210 0812 (70.18-98.81) (67.32-91.90) (0.873-1.0)
87.5 100.0 1.0
=35 3.683 (52.91-97.76) (91.80-100.00) (1.0-1.0)
Cl: Confidence interval, PCR: Polymerase chain reaction, ROC: Receiver operator curves
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in this age group. Therefore, we estimate that inappropriate
specimen collection might be more frequent among the
geriatric age group. From this point of view, we believe that
proteinuria detection by PCR-SU in the old aged has more
significantimportance when compared with younger groups as
24-hour urine collection has higher rates of inappropriateness
in the old aged.

Price et al. (18) in their review of 16 articles comparing 24-
HUP and PCR-SU for detection of proteinuria recorded that
PCR-SU has a 69-96 % sensitivity and a 41-98% specificity for
the detection of proteinuria of >300 mg/day. In this review,
it was stated that evaluating proteinuria by the PCR-SU
method may rule out the presence of significant proteinuria
(18). In our study, by using the ROC curve and taking 24-
HUP as the gold- standard method for proteinuria detection,
we calculated the discriminant values of PCR-SU as 0.545
mg/mg, 0.465 mg/mg, 0.812 mg/mg and 3.683 mg/mg for
>0.3, 0.5, 1.0, and >3.5 g/day proteinuria in 24-HUP with
800%), 95%), 93% and 87% sensitivity, and 95%, 81%, 82%
and 100% specificity levels, all respectively. According to our
results, we can say that PCR-SU has a high correlation and
agreement with 24-HUP in old aged patients with different
chronical diseases. Besides, when the patients were grouped
according to GFR levels, there was a significant correlation
between both methods in all groups, but GFR levels of <30
mL/min/m? was detected to have the highest correlation.
In clinical practice, this will help clinicians since follow-up
frequency increases as CKD progresses and more specific
results are essential for clinical decision making of patients
with advanced clinical diseases.

In summary, the main aim of geriatrics is comprehensive
assessment of patients in a single centre with a multidisciplinary
approach (19). Diminishing application rates to the hospital is
among the aims of geriatric approach, especially for patients
with transfer and mobilization difficulties. This study detected
that PCR-SU is a highly sensitive and specific method with a high
agreement with the gold-standard method. Since HT prevalence
is up to 50-75%, and DM prevalence is up to 30% in the elderlies,
at least three out of four patients admitting to geriatrics clinics
will be analysed for proteinuria, which is among complications
of these and many other chronic diseases (10,20,21). Using PCR-
SU instead of 24-HUP will decrease caregiver burden, patient
burden as well as healthcare utilisation and health personnel
burden. This is essential in the old-aged group, especially in those
with limited mobility and transfer options, both economically,
medically and socially. According to our results, we consider
that PCR-SU can be used for proteinuria detection in old aged
patients with chronic diseases affecting renal function, both
for diagnosis and follow-up reliably. Malnutrition is a common
geriatric syndrome, and proteinuria may alert clinicians for the
planning of nutrition (22).
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Study Limitations

This study has some limitations and strengths. First, our sample
size was limited. Thus, specific analyses for patients with different
chronic diseases could not be performed. On the other side, to our
knowledge this is the only study conducted in the old aged. Second,
since our study population were in-patients, we can not generalise
our findings for all patients. However, we were able to monitor the
in-patients for appropriateness of sample collections. Futhermore,
the same physician followed up the specimens collection process.

Conclusion

PCR-SU is a highly sensitive and specific test with a high
agreement with the gold-standard method for proteinuria
diagnosis and follow-up in old aged patients with chronical
diseases. This will help clinicians for clinical decision making in
old aged patients, especially when they are frail, have restricted
mobility or have difficulty in transfer secondary to medical,
social or economic reasons.

Acknowledgements: We thank Teslime At and Kenan Keven for
their contributions in designing the study.

Ethics

Ethics Committee Approval: The protocol of this study was
approved by the Ankara University Faculty of Medicine Medical
Research Ethics Committee as dated 28.4.2014 and numbered
07-292-16. The study conforms to the provisions of the World
Medical Association's Declaration of Helsinki.

Informed Consent: All of the patients signed the informed
consent forms.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: 0K.C, VA, Concept: 0K.C,VA.,
Design: 0.K.C., V.A., Data Collection or Processing: 0.K.C., V.A,
Analysis or Interpretation: 0.K.C, VA, Literature Search: 0.K.C.,
V.A., Writing: 0.K.C., V.A.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Barnas U, Schmidt A, Haas M, Kaider A, Tillawi S, Wamser P, Mayer G.
Parameters associated with chronic renal transplant failure. Nephrol Dial
Transplant 1997;12(Suppl 2):82-85.

2. Hofmann W, Guder WG. A diagnostic programme for quantitative analysis
of proteinuria. J Clin Chem Clin Biochem 1989;27:589-600.

3. Wahbeh AM, Ewais MH, Elsharif ME. Comparison of 24-hour urinary protein
and protein-to-creatinine ratio in the assessment of proteinuria. Saudi J
Kidney Dis Transpl 2009;20:443-447.



Eur J Geriatr Gerontol 2021;3(3):177-181

Karaarslan Cengiz and Atmis. Spot Urine Protein/Creatinine Ratio is a Valuable and Practical Tool

MeclIntyre NJ, Taal MW. How to measure proteinuria? Curr Opin Nephrol
Hypertens 2008;17:600-603.

Chen CF, Yang WC, Yang CY, Li SY, Ou SM, Chen YT, Shih CJ, Chien CC,
Chen MC, Wang YJ, Lin CC. Urinary protein/creatinine ratio weighted by
estimated urinary creatinine improves the accuracy of predicting daily
proteinuria. Am J Med Sci 2015;349:477-487.

Wahbeh AM. Spot urine protein-to-creatinine ratio compared with 24-
hour urinary protein in patients with kidney transplant. Exp Clin Transplant
2014;12:300-303.

Antunes W, Veronese FJ, Morales JV. Diagnostic accuracy of the protein/
creatinine ratio in urine samples to estimate 24-h proteinuria in patients
with primary glomerulopathies: a longitudinal study. Nephrol Dial
Transplant 2008;23:2242-2246.

Robert M, Sepandj F, Liston RM, Dooley KC. Random protein-creatinine
ratio for the quantitation of proteinuria in pregnancy. Obstet Gynecol
1997;90:893-895.

Rodby RA, Rohde RD, Sharon Z, Pohl MA, Bain RP, Lewis EJ. The urine protein
to creatinine ratio as a predictor of 24-hour urine protein excretion in type
1 diabetic patients with nephropathy. The Collaborative Study Group. Am J
Kidney Dis 1995;26:904-909.

. Zhao C, Wong L, Zhu Q, Yang H. Prevalence and correlates of chronic

diseases in an elderly population: A community-based survey in Haikou.
PLoS One 2018;13:€0199006.

. Canlar S, Cinel M. In: Varh M, editor. Yashlarda Sik Goriilen Durumlar 2:

kronik hastaliklar. Ankara: Hedef CS Basin yayin; 2018.

. McClure M, Jorna T, Wilkinson L, Taylor J. Elderly patients with chronic

kidney disease: do they really need referral to the nephrology clinic? Clin
Kidney J 2017;10:698-702.

. Sanchez-Ramos L, Gillen G, Zamora J, Stenyakina A, Kaunitz AM. The

protein-to-creatinine ratio for the prediction of significant proteinuria

20.

21.

22.

in patients at risk for preeclampsia: a meta-analysis. Ann Clin Lab Sci
2013;43:211-220.

Keane WF, Eknoyan G. Proteinuria, albuminuria, risk, assessment, detection,
elimination (PARADE): a position paper of the National Kidney Foundation.
Am J Kidney Dis 1999;33:1004-1010.

. Kayatas S, Erdogdu E, Cakar E, Yilmazer V, Arinkan SA, Dayicioglu VE.

Comparison of 24-hour urinary protein and protein-to-creatinine ratio in
women with preeclampsia. Eur J Obstet Gynecol Reprod Biol 2013;170:368-
371.

. Mitchell SC, Sheldon TA, Shaw AB. Quantification of proteinuria: a re-

evaluation of the protein/creatinine ratio for elderly subjects. Age Ageing
1993;22:443-449.

. Chitalia VC, Kothari J, Wells EJ, Livesey JH, Robson RA, Searle M, Lynn KL.

Cost-benefit analysis and prediction of 24-hour proteinuria from the spot
urine protein-creatinine ratio. Clin Nephrol 2001;55:436-447.

. Price CP, Newall RG, Boyd JC. Use of protein:creatinine ratio measurements

on random urine samples for prediction of significant proteinuria: a
systematic review. Clin Chem 2005;51:1577-1586.

. Atmis V, Bahsi R, Oztorun HS, Cosarderelioglu C, Yal¢in A, Aras S, Varli M,

Sirmeli DM, Turgut T. Public Awareness of Geriatrics in the 50th Year of
Geriatrics in Turkey. Eur J Geriatr Gerontol 2019;1:24-28.

Glimiissoy M, Bahsi R, Stirmeli DM, Turgut T, Oztorun HS, Atmis V, Varli M,
Aras S. Insulin Misusage And Affect of Insulin Education in the Elderly. Van
Medical J 2018;25:323-331.

Canlar S, Giilli S. Chronic complications of diabetes. In: Vedia Tonyukuk
Gedik OD, editor. Clinical Endocrinology 2017.

Glimiissoy M. Nutrition in cancer patients. Current topics in hematoonclogy.
2019. ed: Fatih Kése, Ahmed Kiirsat Giines, Ali Murat Sedef. Chapter 30.
Ankara/Akademisyen Yayinevi.

181



2021 Referee Index

Ahmet Yalcin

Ash Kilavuz

Ayse Dikmeer

Banu Ozulu Tiirkmen
Basar Bilgic

Bilge Miige Gokcekuyu
Bilin¢c Dogru6z Karatekin
Birkan ilhan

Biisra Can

Cafer Balci

Cemile Ozsiirekci
Cagatay Cavusoglu
Caglar Sarilar

Deniz Mut Stirmeli

Dr. Javier Benitez Rivero
Eleni S. Adamidi

Emin Taskiran

Erciiment Oztiirk

Esma Demirhan

Eyylip Murat Efendioglu
Fatma Ozge Kayhan Kocak
Filiz Demirdag

Funda Dath Yakaryilmaz
Gozde Senglil Aycicek
Gilistan Bahat

Gilsah Sasak

Giines Arik

Giizin Cakmak

Hacer Dogan Varan
Hande Selvi Oztorun
Hatice Caliskan

Hironori Tsujimoto
Konstantinos Mitsis
Mehmet Yiiriiyen
Meltem Halil

Meltem Koca

Mustafa Cankurtaran
Mustafa Kemal Kili¢
Naureen Abdul Khalid
Nezahat Mige Catikkas
Niyazi Acer

Nurdan Sentiirk Durmus
Olgun Deniz

Ozlem Karaarslan Cengiz

Rana Tuna Dogrul
Rania Abou Hashem
Rezzak Yilmaz
Saeid Bahiraei
Savas Oztiirk
Selim Nalbant
Sercan Sahutoglu
Serdar Ozkok
Sevgi Aras

Sevnaz Sahin

Sibel Oymak

Suna Avcl

Taugeer Ahmed
Thomas Acke
Tugba Erdogan
Tugba Onacan Turgut
Volkan Atmis
Yelda Oztiirk

Zerin Aksun
Zeynep Dilek Aydin
Zeynep Kahyaoglu



2021 Author Index

Ahmet Cigiloglu 12
Ahmet Kaya Bilge 40
Ali Asghar Noraste 156
Ali Mert 40
Alpay Medetalibeyoglu 101
Anne-Marie De Cock 108
Arrate Pinto-Carral 134
Ash Kilavuz 25
Asli Tufan Cingin 149
Ates Kadioglu 40
Ayse Karan 40
Ayse Uner 131
Belgin izgi 40
Bilge Miige Gokcekuyu 143
Bilge Nur Serin 171
Birkan ilhan 40
Burcu Balam Dogu n7
Burcak Karaca n7
Bilent Saka 131, 149
Biisra Can 38
Cafer Balci 149
Can Seving 171
Carly Welch 1
Caroline Silva dos Santos 4
Cem Soylu 124
Cezar Augusto Casotti 4
Charlotte Cohen 18
Christophe Meune 18
Denise Pereira dos Santos 4
Deniz Suna Erdincler 149
Eda Ural Karaman 171
Edith Martins-Meune 18
Elvina AlImuradova n7
Eyylip Murat Efendioglu 12
Fehmi Akcicek 25
Filiz Akylz 40
Firuzan Firat Ozer 143
France Mourey 134
Francois-Xavier Goudot 18
Fulden Sarac 25
Gabriel Poirier 134
Georges Sebbane 18
Gozde Ertilirk Zararsiz 143
Giilbiiz Sezgin 149
Giilcan Bulut 1n7
Giilistan Bahat 1, 35, 40, 101
Hafize Dogan 131
Hakan Yavuzer 149

Hasan Daneshmandi 156
Hasmet Hanagasi 40
Hilal Bektag 131
Hiseyin Suer 131
Isin Baral Kulaksizoglu 40
Ivna Vidal Freire 4
caro JS Ribeiro 4
ibrahim Halil Tiirkbeyler 12
ilhan Satman 40
ilker Tascl 149
Kerim Gler 40
Kristoffer Brockhattingen 1
Kutay Demirkan 40
Lotta Seppala 32
Lucia Bracco 134
Mehmet Akif Karan 40, 101, 149
Mehmet Siikrii Sever 40
Meltem Halil 40
Mert Esme 149
Merve Giiner Oytun 17
Meryem Merve Oren 40, 101
Murat Kose 101
Murat Varli 149
Mustafa Erelel 40
Nabila Guendouze 18
Naci Senkal 101
Nathalie van der VElde........eeeecerreseeseeseeeseesessssssssssssssssssssnssnes 32
Niliifer Yesilot 40
Nurdan Sentilrk Durmus 143
Oktay Ozten 131
Omer Karasahin 17
Onay Yalcin 40
Ozlem Karaarslan Cengiz 177
Pedram Pourmahmoudian 156
Pinar Tosun Tasar 149, 171
Rafael Pereira 4
Raildo da Silva Coqueiro 4
Salim Ozpinar 131
Samir Tine 18
Savas Oztiirk 40
Selim Nalbant 149
Senay Glinaydin 101
Seniha Basaran 101
Sibel Akin 143
Sibel Akin 149
Sibel Cakir 40
Sonia Msadek 18
Stany Perkisas 1, 108




2021 Author Index

Sultan Tuna Akgdl Giir 171
Sumru Savas 25, 40, 149
Sunny Chi Lik Au 29
Taha Burak Urvasizoglu 171
Tanissia Boukertouta 18
Thomas Acke 108
Tuba Soysal 143, 149
Tufan Tiikek 40, 101
Tugba Erdogan 40
Tilay Aytekin Aktas 131

Tirkan Yilmaz Irmak 124
Vandewoude Maurits 108
Volkan Atmig 177
Yagiz Uresin 40
Yunus Ayyildiz 131
Yunus Catma 101
Zahra AtrKarRoshan 156
Zekeriya Ulger 40
Zeynel Abidin Oztiirk 12, 149




2021 Subject Index

24-hour urine 177
Age-related changes 108
Aged women n7
Ageing 4,18
Aging 2,17
Blood neutrophil-lymphocyte ratio 143
Breast cancer 17
Cardiovascular diseases 18
Care 101
Clinical geriatrics 2,177
Computed tomography 30
Coronavirus 30
COVID-19 37,39, 133
Cremation 30
Dance therapy 133
Decision-making 17
Dementia 133
Deprescribing 33
Depression 12
Elderly 12, 25, 40, 156
Endocrine therapy 17
Falls 33,17
Follow-up 101
Frailty 2,18, 108
Geriatric care management 2
Geriatric patients 17
Geriatrics 17
Grip strength 108
Healthy ageing 124
Heart failure 18
Inappropriate medication use 40
Inflammation 143
Internal medicine 37,39
Long-term care 133
Long-term consequences 101
Malnutrition 143
Medication review 33

Mentor 37,39
Micronutrients 4
Mortality 171
Multidisciplinary team 101
Muscle thickness 108
Nephrotic syndrome 25
Nutrients 4
Obesity 12, 37,39
Older adult 143
Older adults 108, 133, 171
Older people 33,149
Older women 17
Oxidative stress 4
Pacemaker 30
Polypharmacy 12, 40
Post-COVID-19 101
Postmenopausal women 17
Postural control 156
Posture 156
Prescribing 40
Prevention 33,133
Prof. Tascioglu 37,39
Protein/creatinine ratio 177
Proteinuria 177
Quality of care 149
Radiopharmaceuticals 30
Renal biopsy 25
Rowe and Kahn's model 124
Sarcopenia 2,108
Screening 149
Short balance evaluation systems test 156
Sleep quality 12
Spot urine 177
Successful ageing 124
TIME criteria 40
Ultrasound 2,108




