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research, they should be listed as contributors. Authorship also includes a 
corresponding author who is in communication with the editor of a journal. 
The corresponding author should ensure that all appropriate co-authors are 
included in a paper.

Disclosure and Conflicts of Interest

All sources of financial support should be disclosed. All authors ought to 
disclose a meaningful conflict of interest in the process of forming their study. 
Any financial grants or other support received for a submitted study from 
individuals or institutions should be disclosed to the Editorial Board of the 
European Journal of Geriatrics and Gerontology. The ICMJE Potential Conflict 
of Interest Disclosure Form should be filled in and submitted by all contributing 
authors to disclose a potential conflict of interest. The journal’s Editorial Board 
determines cases of a potential conflict of interest of the editors, authors, or 
reviewers within the scope of COPE and ICMJE guidelines.

Conditions that provide financial or personal benefit bring about a conflict 
of interest. The reliability of the scientific process and the published articles 
is directly related to the objective consideration of conflicts of interest during 
the planning, implementation, writing, evaluation, editing, and publication of 
scientific studies.

Financial relations are the most easily identified conflicts of interest, and 
it is inevitable that they will undermine the credibility of the journal, the 
authors, and the science. These conflicts can be caused by individual relations, 
academic competition, or intellectual approaches. The authors should refrain 
as much as possible from making agreements with sponsors in the opinion of 
gaining profit or any other advantage that restrict their ability to access all data 
of the study or analyze, interpret, prepare, and publish their articles In order 
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to prevent conflicts of interest, editors should refrain from bringing together 
those who may have any relationship between them during the evaluation 
of the studies. The editors, who make the final decision about the articles, 
should not have any personal, professional or financial ties with any of the 
issues they are going to decide. Authors should inform the editorial board 
concerning potential conflicts of interest to ensure that their articles will be 
evaluated within the framework of ethical principles through an independent 
assessment process.

If one of the editors is an author in any manuscript, the editor is excluded from 
the manuscript evaluation process. In order to prevent any conflict of interest, 
the article evaluation process is carried out as double-blinded. Because of the 
double-blinded evaluation process, except for the Editor-in-Chief, none of the 
editorial board members, international advisory board members, or reviewers 
is informed about the authors of the manuscript or institutions of the authors.
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INSTRUCTIONS FOR AUTHORS
European Journal of Geriatrics and Gerontology is an international, open access, 
scientific, peer-reviewed journal in accordance with independent, unbiased, 
and double-blinded peer-review principles of the Academic Association of 
Geriatrics. It is a double peer-reviewed journal published quarterly in April, 
August and December electronically. The publication language of the journal 
is English.

Our mission is to provide practical, timely, and relevant clinical and basic 
science information to physicians and researchers practicing the geriatrics 
and gerontology worldwide. Topics of European Journal of Geriatrics and 
Gerontology include;

Special features include rapid communication of important timely issues, 

surgeon’ workshops, interesting case reports, surgical techniques, clinical 
and basic science review articles, guest editorials, letters to the editor, book 
reviews, and historical articles in geriatrics and gerontology.

All manuscripts submitted to the European Journal of Geriatrics and 
Gerontology are screened for plagiarism using the ‘iThenticate’ software. 
Results indicating plagiarism may result in manuscripts being returned or 
rejected.

European Journal of Geriatrics and Gerontology does not charge any article 
submission or processing charges.

The abbreviation of the European Journal of Geriatrics and Gerontology is 
“EJGG”, however, it should be denoted as “Eur J Geriatr Gerontol” when 
referenced. 

EDITORIAL POLICIES
The evaluation and publication processes of the European Journal of Geriatrics 
and Gerontology are shaped in acceptance with the guidelines of ICMJE 
(International Committee of Medical Journal Editors), COPE (Committee 
of Publication Ethics), EASE (European Association of Science Editors), and 
WAME ( World Association of Medical Editors). Turkish Journal of Colorectal 
Disease also is in conformity with the Principles of Transparency and Best 
Practice in Scholarly Publishing (doaj.org/bestpractice).

The European Journal of Geriatrics and Gerontology accepts invited review 
articles, research articles, brief reports, case reports, letters to the editor, 
and images that are relevant to the scope of geriatrics and gerontology, on 
the condition that they have not been previously published elsewhere. Basic 
science manuscripts, such as randomized, cohort, cross-sectional, and case 
control studies, are given preference. All manuscripts are subject to editorial 
revision to ensure they conform to the style adopted by the journal. There is a 
double blind kind of reviewing system.

As a peer-reviewed journal that is independent, impartial and in compliance 
with the principles of double-blinded peer review, after checking the 
compliance of the submitted manuscript with the writing rules and plagiarism 
control, all articles are reviewed by the editor-in-chief, section editor, at least 
two reviewers, and statistic editor. All evaluation process except Editor-in-Chief 
is done double-blinded. After all these processes are completed, the Editor-in-
Chief decides whether to publish or reject the article. In the final stage, the 
plagiarism review is repeated once more

Following receiving each manuscript, a checklist is completed by the Editorial 
Assistant. The Editorial Assistant checks that each manuscript contains all 
required components and adheres to the author guidelines, after which 
time it will be forwarded to the Editor in Chief. Following the Editor in 
Chief's evaluation, each manuscript is forwarded to the Associate Editor, who 
assigns reviewers. Generally, all manuscripts will be reviewed by at least two 
reviewers selected by the Associate Editor, based on their relevant expertise. 
An associate editor could be assigned as a reviewer along with the reviewers. 
After the reviewing process, all manuscripts are evaluated in the Editorial 
Board Meeting.

European Journal of Geriatrics and Gerontology's editor and Editorial Board 
members are active researchers. It is possible that they would desire to submit 
their manuscript to European Journal of Geriatrics and Gerontology. This may 
be creating a conflict of interest. These manuscripts will not be evaluated by 
the submitting editor(s). The review process will be managed and decisions 
made by the editor-in-chief, who will act independently. In some situations, 
this process will be overseen by an outside independent expert in reviewing 
submissions from editors.

Preparation of Manuscript

Manuscripts should be prepared according to ICMJE guidelines (http://www.
icmje.org).

Original manuscripts require a structured abstract. Label each section of the 
structured abstract with the appropriate subheading (Objective, Materials and 
Methods, Results, and Conclusion). Case reports require short 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.

Aging
Aging Biology
Alzheimer’s Disease
Biogerontology
Bone health in older people
Cell Biology
Clinical Geriatrics
Clinical Geropsychology
Cognitive Disorders
Demography of Older Populations
Dental and Oral Health
Delirium
Diabetes Mellitus
Dizziness
Disability
Drugs & Aging
Experimental Gerontology
Economics of ageing
Falls
Frailty
Geriatrics
Geriatric Bioscience
Geriatric Care Management
Geriatric Depression
Geriatric Emergency Medicine
Geriatric Gynecology
Geriatric Occupational Therapy
Geriatric Ophthalmology
Geriatric Otolaryngology

Geriatric Pain Management
Geriatric Palliative Care
Geriatric Pharmacotherapy
Geriatric Physical Therapy
Geriatric Psychiatry
Geriatric Psychology
Geriatric Rheumatology
Geriatric Trauma
Geriatric Urology
Geriatric Nursing
Geriatric Syndromes
Gerontechnology
Hypertension
Healthy Aging
Home and Community-Based Services
Incontinence
Long-Term Care
Orthogeriatrics
Polypharmacy
Parkinsons Disease
Parkinsonian syndromes
Pressure Sores
Psychological Gerontology
Sarcopenia
Sleep Disorders
Syncope
Social Gerontology
Stroke Medicine
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Preparation of research articles, systematic reviews and meta-analyses must 
comply with study design guidelines:

CONSORT statement for randomized controlled trials (Moher D, Schultz 
KF, Altman D, for the CONSORT Group. The CONSORT statement revised 
recommendations for improving the quality of reports of parallel-group 
randomized trials. JAMA 2001; 285: 1987-91) (http://www.consort-
statement.org/);

PRISMA statement of preferred reporting items for systematic reviews and 
meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. PLoS Med 2009; 6(7): e1000097.) (http://www.prisma-
statement.org/);

STARD checklist for reporting studies of diagnostic accuracy (Bossuyt PM, 
Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM, et al., for the STARD 
Group. Towards complete and accurate reporting of diagnostic accuracy 
studies: the STARD initiative. Ann Intern Med 2003;138:40-4.) (http://www.
stard-statement.org/);

STROBE statement, a checklist of items that should be included in reports of 
observational studies (http://www.strobe-statement.org/);

MOOSE guidelines for meta-analysis and systemic reviews of observational 
studies (Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational 
studies in epidemiology: a proposal for reporting Meta-analysis of observational 
Studies in Epidemiology (MOOSE) group. JAMA 2000; 283: 2008-12).

Title Page

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

The title page should include the authors' names, degrees, 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, 
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, 
acknowledgements, figure and table legends, and references, should be 
provided, not exceeding 3000 words. The word count for an abstract should 
not exceed 250 words.

Conflict of Interest Statement: This statement must be included in each 
manuscript to prevent potential conflicts of interest from being overlooked. 
In case of 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 250 words. Moreover, as various electronic databases 

integrate only abstracts into their index, significant 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 ).

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 
engaging, 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 available 
information when 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 essential 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 essential findings, results, and 
observations in the text. 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 significant values (i.e. p-value and confidence interval) should be 
provided.
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Discussion: This section should include a discussion of the data. New and 
noteworthy findings/results and the conclusions they lead to should be 
emphasized. Link the conclusions with the study's goals, 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.

References

Cite references in the text, tables, and figures with numbers in parentheses. 
Number references consecutively according to the order 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 
E, Choub A, Sposito R, Pagni C, Iudice A, Murri L. Sleep disturbancesin elderly 
subjects: an epidemiological survey in an Italian district. Acta Neurol 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.

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 of the disease 
process.

Review Articles

Review articles should not include more than 100 references. 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 are 
interesting, instructive, and visually attractive, along with a few lines of 
explanatory text and references. Images in Geriatrics and Gerontology can 
include no more than 500 words of text, 5 references, and 3 figures or tables. 
No abstract, discussion or conclusion is required, but please include a brief 
title.

Letters to the Editor

Letters can include no more than 500 words of text, 5-10 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 
specific topics in medicine, written upon invitation due to extensive experience 
and publications of authors on their view subjects. All invited review articles 
will also undergo peer review before acceptance.

Editorial Comment: Editorial comments are a brief remark on an article 
published in the journal by there viewer of the article or by a relevant authority. 
The Editor-in-Chief invites most comments, but spontaneous comments are 
welcome. An abstract is not required with this type of manuscript.



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 the 
mean. Be sure that each table is cited in the text.

Figures: Figures should be professionally drawn and/or photographed. Authors 
should identify 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.

Article Type	 Abstract (words)	 Document (words)

(excluding references)	 References	Total Tables and Figures

Original Articles	 300	 3000	 50	 5

Review Articles	 300	 3500	 75	 5

Invited Review Article	 300	 3500	 75	 5

Case Reports	 100	 1000	 15	 2

Images		  None	 500	 10	 2

Letters to the Editor	 None	 600	 10	 1

Editorial Comment	 None	 1500	 20	 2

Authorship

Each author should have participated sufficiently in work to assume public 
responsibility for the content. Any portion of a manuscript that is critical to its 
main conclusions must be the responsibility of at least 1 author.

Contributor's Statement

All submissions should contain a contributor's statement page. Each manuscript 
should contain substantial contributions to idea and design, acquisition of data, 
or analysis and interpretation of findings. All persons designated as an author 
should qualify for authorship, and all those that qualify should be listed. Each 
author should have participated sufficiently in work to take responsibility for 
appropriate portions of the text.
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Authors are expected to disclose on the title page any commercial or other 
associations that might pose a conflict of interest in connection with the 
submitted manuscript. All funding sources that supported the work and 
the institutional and/or corporate affiliations of the authors should be 
acknowledged on the title page.

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 on humans require an ethics committee 
certificate, including an 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 data from another publication, including re-publishing a 
manuscript in different languages.

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

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

On the other hand, short abstracts published in congress books that do not 
exceed 400 words and present preliminary research data and those presented 
in an electronic environment are not accepted pre-published work. Authors in 
such a situation must declare this status on the first page of the manuscript and 
the cover letter (The COPE flowchart is available at: http://publicationethics.
org ).

We use iThenticate to screen all submissions for plagiarism before publication.

Conditions of Publication

All authors are required to affirm the following statements before their 
manuscript is considered:

1. The manuscript is being submitted only to European Journal of Geriatrics 
and Gerontology.

2. The manuscript will not be submitted elsewhere while under consideration 
by European Journal of Geriatrics and Gerontology.

3. The manuscript has not been published elsewhere, and should it be published 
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in the European Journal of Geriatrics and Gerontology, it will not be published 
elsewhere without the permission of the editors (these restrictions do not apply 
to abstracts or to press reports for presentations at scientific meetings)

4. All authors are responsible for the manuscript's content.

5. All authors participated in the study concept and design, analysis and 
interpretation of the data, drafting or revising the manuscript, and have 
approved the manuscript as submitted. In addition, all authors are required to 
disclose any professional affiliation, financial agreement, or other involvement 
with any company whose product figures prominently in the submitted 
manuscript.

Authors of accepted manuscripts will receive electronic page proofs and are 
responsible for proofreading and checking the entire article within two days. 
Failure to return the proof in two days will delay publication. If the authors 
cannot be reached by e-mail or telephone within two weeks, the manuscript 
will be rejected and will not be published in the journal.

Copyright

At the time of submission, all authors will receive instructions for submitting 
an online copyright form. No manuscript will be considered for review until 
all authors have completed their copyright form. Please note, it is our practice 
not to accept copyright forms via fax, e-mail, or postal service unless there is a 
problem with the online author accounts that cannot be resolved. Every effort 
should be made to use the online copyright system. Corresponding authors 
can log in to the submission system at any time to check the status of any 
co-author's copyright form. All accepted manuscripts become the permanent 
property of the European Journal of Geriatrics and Gerontology and may not be 
published elsewhere in whole or in part ¾ without written permission.

If article content is copied or downloaded for non-commercial research and 
education purposes, a link to the appropriate citation [authors, journal, article 
title, volume, issue, page numbers, digital object identifier (DOI)] and the link 
to the definitive published version should be maintained. Copyright notices and 
disclaimers must not be deleted.

Note: We cannot accept any copyright that has been altered, revised, amended, 
or otherwise changed. Our original copyright form must be used as-is.

Copyright Transfer Form

Abbreviations and Symbols

Use only standard abbreviations. Avoid abbreviations in the title and abstract. 
The full term for an abbreviation should precede its first use in the text unless 
it is a standard abbreviation. All acronyms used in the text should be expanded 
at first mention, followed by the abbreviation in parentheses; after that, the 
acronym only should appear in the text. Acronyms may be used in the abstract 
if they occur 3 or more times therein but must be reintroduced in the body 
of the text. Generally, abbreviations should be limited to those defined in the 
AMA Manual of Style, current edition. A list of each abbreviation (and the 
corresponding full-term) used in the manuscript must be provided on the title 
page.

Online Article Submission Process

European Journal of Geriatrics and Gerontology uses submission software 
powered by Online Article Submission articles. The submission website to the 

European Journal of Geriatrics and Gerontology is www.ejgg.org. This system is 
quick and convenient, both for authors and reviewers.

The correspondent author's ORCID (Open Researcher and Contributor ID) 
number should be provided while sending the manuscript. A free registration 
can create at http://orcid.org.

The Review Process

Each manuscript submitted to the European Journal of Geriatrics and 
Gerontology is subject to an initial review by the editorial office to determine 
if it is aligned with the journal's aims and scope and complies with essential 
requirements. Manuscripts sent for peer review will be assigned to one of the 
journal's associate editors with expertise relevant to the manuscript's content. 
All manuscripts are double-blind peer-reviewed. All accepted manuscripts are 
sent to a statistical and English language editor before publishing. Once papers 
have been reviewed, the reviewers' comments are sent to the Editor, who will 
then make a preliminary decision on the paper. At this stage, based on the 
feedback from reviewers, manuscripts can be accepted, rejected, or revisions 
can be recommended. Following initial peer-review, articles judged worthy 
of further consideration often require revision. Revised manuscripts generally 
must be received within 3 months of the date of the initial decision. Revised 
manuscripts must include "Point-to-point response to reviewers' comments and 
a copy of the revised text by highlighting the changes made in the revised 
manuscripts, and the manuscript must be received within 3 months of the 
date of the initial decision. Extensions must be requested from the Associate 
Editor at least 2 weeks before the 3-month revision deadline expires; the 
European Journal of Geriatrics and Gerontology will reject manuscripts not 
received within the 3-month revision deadline. Manuscripts with extensive 
revision recommendations will be sent for further review (usually by the same 
reviewers) upon their re-submission. When a manuscript is finally accepted for 
publication, the Technical Editor undertakes a final edit, and a marked-up copy 
will be e-mailed to the corresponding author for review and make any final 
adjustments.
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Introduction
Lectures are the basis of knowledge transfer and should be 
evaluated according to content and structural criteria. In order 
to continuously improve the quality of teaching, measurement 
and evaluation of lectures is crucial (1). The quality of good 
teaching is based on different criteria examined in the 
literature. However, there is no unanimous definition of “good 
teaching”, but rather many different points of view, e.g., student 
satisfaction, outcome of teaching, or the qualification of the 
teachers. There is also a strong heterogeneity among evaluation 
questionnaires. This study focuses on an individualized, criteria-
based written feedback from a trained student reviewer. 
Each lecture is evaluated separately with respect to content, 
organization, and quality. 

The module “Medicine of Ageing and of People of Age” (geriatrics) 
at the Hannover Medical School is taught in the fourth of six 
years of undergraduate medical education and is divided into a 
theoretical and a practical part. The optional 20 lectures with 
45 minutes each (= one teaching hour) take place within one 
week. Practical aspects are covered in 10 mandatory teaching 
units of 90 minutes each, which also include patient contact 
in the hospital. With a total teaching time of 20 hours, the 
module is above the national average of 8.3 hours (2). Because 
of their large proportion and voluntary nature, it is especially 
important to make the lectures attractive for the students. 
When it comes to quality assessment, students’ evaluations are 
widely recognized as a feedback tool. However, it is sometimes 
difficult for the module organizer to decide whether a lecturer 
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Abstract
Objective: Lectures are worldwide still a widespread concept of knowledge transfer. The module “Medicine of Ageing and of People of Age” 
(geriatrics) at the Hannover Medical School uses lectures as one means of knowledge transfer. 

Materials and Methods: This study aimed to analyze whether a criteria-based written feedback for the lecturers can improve their teaching. In 
a prospective longitudinal design 17 lectures are rated by a trained student reviewer in two consecutive trimesters according to a questionnaire 
covering 22 items. The students’ perceptions are evaluated using a standardized query with five additional questions. 

Results: The overall rating of the lectures (1= not apparent; 5= excellent) improves from 3.8 (T0) to 4.4 points in the second evaluation (T1) (+0.59 
points, p<0.001). Ratings in all three main categories (content/structure, presentation, visualization) increase significantly in the second series of 
lectures. A significant amelioration can be seen in six of the 22 items, especially in “content/structure”. The perceptions of the students show a trend 
for a better rating, too. 

Conclusion: Lecturers can benefit from an additional feedback to their lectures. The review should follow a standardized procedure and should be 
communicated transparently. Therefore, an individual criteria-based review by a trained student reviewer is a viable solution.
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is teaching successfully since, the central university evaluation 
forms usually cannot provide feedback for every single lecture. 
Instead, as a compromise, an overall assessment is recorded 
that often combines different forms of instruction (seminars, 
bedside teaching, lectures) as well as different lecturers.

For high-quality lecturing, some features are important. 
Copeland et al. (1) validated some predictors for successful 
learning such as clear and organized lectures, a case-based 
format, encouraging to engage the audience’s attention, 
identifying important points or presenting relevant material 
with readable slides. According to the Kirkpatrick model, all 
levels (reaction, learning, behavioral change, organizational 
performance) should be implemented when delivering feedback 
to the instructors (3). The study aims to analyze if a criteria-
based written feedback for the lecturers can improve the lectures 
in terms of content, organization and quality. In addition, the 
study also considered whether the consequence of this feedback 
was reflected by the general students’ evaluations.

Materials and Methods
Study Design: This study is a prospective longitudinal analysis. 
A total of 14 lecturers are involved in the lectures of the 
Geriatrics module (October 2017 to March 2018). The lecturers 
were recruited from different departments of the medical 
school and among geriatricians from a nearby geriatric 
hospital. These include the departments of general medicine, 
cardiology, nephrology, trauma surgery, neurology, history/
ethics/philosophy, forensic medicine, clinical pharmacology and 
psychiatry. The lecturers had no special training before teaching 
the geriatrics module and there was a wide range of teaching 
experiences and didactical training. The lecturers were informed 
in advance, both verbally and in writing, about how the study 
would be conducted. Of the 14 lecturers, 13 agreed to participate 
in the study. Subsequently one lecturer withdrew from the 
study and one lecturer could not be included in the study due 
to a missing comparison lecture in the second lecture week. As 
a result, a total sample size of n=11 lecturers (three female and 
eight male) participated and gave their written consent for the 
evaluation, thus the willingness to participate was 86%. During 
the entire module, one lecturer held five lectures, two lecturers 
held two lectures each, and the remaining lecturers held one 
lecture (Figure 1). 

The study design was reviewed and approved by the Ethics 
Committee of the Hannover Medical School (no. 3634-2017). 

Data Collection

Using a five-point Likert scale (1= not apparent; 5= excellent), 
the lectures are rated according to a questionnaire that 
consisted of 22 items in the categories “content/structure”, 
”presentation”, and “visualization” (Table 1). The questionnaire 

was developed by Ruesseler et al. (4) and based on criteria for 
effective teaching identified in the literature. As a validated 
assessment instrument, it was put forth by Newman et al. (5,6). 
The questionnaire has already been used successfully to evaluate 
lectures on emergency medicine and surgery (4,6,7). The geriatric 
lectures at MHH were evaluated over two consecutive trimesters 
(fall and winter trimester). In total, 17 lectures were evaluated 
two times employing 22 criteria (n=748 ratings). 

The evaluation is carried out by a trained female student from 
the fifth year who had already completed the module. During 
a training session prior to the evaluation cycle, a five-member 
expert (experienced teachers, a MHH alumnus, a trained social 
scientist of the central evaluation unit) group evaluated a video-
taped prototype lecture as an example. The results were presented 
and discussed in the group, explicitly pointing out possible 
observation and evaluation errors, such as the halo effect, the 
primacy effect and the error of central tendency (4,5,7).

Based on the first evaluation in the fall trimester, individual 
written feedback was emailed to each lecturer for each lecture 
given. The feedback contains a general summary of strengths 
and suggestions for improvement, including free comments as 
well as “closed” items. Furthermore, a comparative rating of the 
individual aspects compared to the other lecturers is included 
(Figure 2). 

In addition, all students who attended the geriatrics module 
(T0= 96 students, T1= 76 students) were informed about the 
study and were invited to participate in the central standard, 
end-of-trimester student evaluation (Table 2). In the first 
trimester n=75 students participated and n=60 students in the 
second trimester (T0 = 78%; T1 = 79%). Among other things, 
this includes an overall evaluation of the module (scale: 0 
points = deficient <> 15 points = very good). In addition to a 
standardized query, five additional questions were asked that 
specifically address the teaching objectives, lecture structure, 
the sequence of the lectures, relevance to routine medical 

Figure 1. Scheme of the study (T0: first lecture period; T1: second lecture 
period)
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practice, and the students’ prior knowledge (scale: 1=agree 
completely <> 6=disagree completely) (Table 3). 

Statistics

Statistical analysis is performed using Microsoft Excel 2018©, 
version 6.13.1, and SPSS (version 25). A paired-sample t-test is 
used for the rating differences in the overall evaluation before 
and after feedback (T0 and T1), a p-value of p<0.05 indicates 
statistical significance. The data for the evaluated items do not 
show a normal distribution in most cases, which is why the 
Wilcoxon test for dependent samples is carried out. 

The student evaluations, including the additional five questions, 
are analyzed using the t-test for independent samples after 
verifying the pre-requisites for this.

Results
Reviewing the lectures, a mean rating of 3.8 out of 5 points 
for all items is calculated at the first evaluation (T0) in the fall 
trimester and a mean of 4.4 points at the second evaluation 
(T1) in the winter trimester (±0.59 points, p<0.001) (Figure 
3). All three main categories (content/structure, presentation, 
visualization) are rated significantly better in the second series 
of lectures. A significant improvement can be seen in six of 
the 22 items (Table 1). The most significant improvement for a 
single lecture is more than one point, the largest increase can be 

Figure 2. Scheme of visual feedback

Table 3. Results of the additional student survey (T0: n=75. 
T1: n=60)

Question T0 T1 p 
Standard 
error

The lecturer has clearly 
recognizable teaching 
objectives.

1.757 1.638 0.363 0.131

The content taught in the 
lecture was well organized. 1.861 1.746 0.332 0.119

The narrative thread of the 
course was clearly visible. 1.903 1.554 0.006 0.125

The relevance of the topics 
important for future medical 
practice became clear.

1.608 1.357 0.022 0.113

The lecture built upon prior 
knowledge. 1.676 1.5 0.137 0.117

Scale: 1= agree completely 6= disagree completely, bold= significant

Table 1. Individual item analysis and test values for the 
Wilcoxon test (n=17)

Aspect
T0
Mean/
median

T1
Mean/
median

p Z

Content/structure

Clear learning objectives 1.41/1 3.82/5 0.001 -3.443

Transparent sequencing 1.76/1 4/5 0.001 -3.336

Clear organization 3.24/3 4.12/4 0.003 -2.950

Connections to prior 
knowledge 3.94/4 4.35/5 0.112 -1.588

Memorable visualization 4.18/4 4.59/5 0.083 -1.732

Clear instructions 4.29/5 4.47/5 0.454 -0.749

Active inclusion 4.35/5 4.47/5 0.739 -0.333

Appropriate amount of 
data 4.65/5 4.82/5 0.257 -1.134

Content summaries 2.82/3 4.18/5 0.002 -3.108

Adequate time 
management 3.35/3 4.24/5 0.060 -1.879

Presentation

Speaking rate 4.41/5 4.53/5 0.480 -0.707

Volume/pronunciation 4.76/5 4.82/5 0.564 -0.577

Enthusiasm for the topic 4.65/5 4.59/5 0.564 -0.577

Respect for listeners 3.71/4 4/4 0.132 -1.508

Inviting questions from 
listeners 4/4 4.76/5 0.046 -1.997

Discussion moderation 4.08/4 4.77/5 0.053 -1.933

Language of the slides 4.24/5 4.53/5 0.131 -1.512

Visualization 

Adequate design 3.88/4 4.18/4 0.132 -1.508

Graphics/diagrams/images 3.76/4 3.82/4 0.903 -0.122

Amount of text on slides 3.76/4 4.06/4 0.166 -1.387

Congruence between 
image and language 4.18/4 4.65/5 0.097 -1.660

Adequate number of slides 4.18/4 4.94/5 0.006 -2.739

Scale 1= not apparent, 5= excellent, bold= significant

Table 2. Some results of the general student evaluation (T0: 
n=75. T1: n=60)

Question T0 T1 p 

Standard 
error 
of the 
difference

Course content
(1= very good <> 6= 
failure)

1.84 1.62 0.052 0.112

Instructors
(standardized academic 
grade 1- 6)

1.56 1.48 0.469 0.106

Overall evaluation
(0 pts.= failure <> 15 pts.= 
very good)

12.8 13.18 0.198 0.298
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seen in the category ‘‘content/structure’’. 

Similar to the significantly improved results in the reviewer 
evaluations, there is also a trend of an improvement in the 
students’ general evaluation of the module (Table 2). At first, 
the geriatrics module is rated with 12.8 out of a possible 15 
points. After the intervention this already solid result improves 
to 13.2 (±0.4) points (n.s.). A positive trend can be seen between 
the trimesters in the “instructor ratings” starting at 1.56 and 
moving to 1.48 (n.s.) and as well regarding “course content” 
moving from 1.84 to 1.62 (p=0.052) (Table 2). 

With regard to the additional items that cover the learning 
outcome and overall satisfaction, the students responded with 
significantly higher ratings to the question about “being able 
to recognize the narrative thread (sequencing) running through 
the lecture series” (p<0.001) and to the question about the 
“relevance of the topics covered to future medical practice 
being clear” (p=0.022) (Table 3).

Discussion
Lectures as a means of teaching: Despite the criticism of this 
format at German medical schools, knowledge is still imparted 
in over 90% of the time through lectures (8). In the module 
geriatrics at the Hannover Medical School lectures account for 
two thirds of the curriculum. This reflects a general tendency in 
geriatrics-as well as in other small subjects-with their limited 
teaching resources. Only few different formats for teaching 
geriatrics in undergraduate medical education are described in 
the literature (9-11). Most of these studies focus on innovative 
teaching formats and not on improving the standard lectures 
themselves. Also, many of these evaluations are based only on 
student feedback, which gives an overall rating of the module 
but does usually not rate the single lectures held by individual 
instructors. 

Previous studies have shown that student feedback from the 
lecture hall does not always appropriately rate the quality of the 

course content or the materials used (12). Student feedback on 
instructors can be influenced by other factors that are beyond 
or only partially within the control of the instructors, for 
instance the influence of prior knowledge and interest, gender 
or expectations regarding test scores (13). In contrast to the 
student feedback, the evaluation by independent reviewers is 
not influenced by these factors similar to peer reviewing. This 
has clear advantages compared to a student feedback, as shown 
by the study of Sterz et al. (7). Furthermore, training of the 
reviewer prior to the evaluation can minimize the risk of bias 
(7).

The individual feedback in our study was accepted by the 
lecturers, because it may have been easier to accept a feedback 
from a trained student who already passed the module than 
from the university or a colleague. 

In addition, individual feedback on specific lectures is more 
valuable than a summative feedback on the entire module (14). 

A criteria-based feedback is one of the best methods for 
generating differentiated feedback. It has been shown that 
a personal written feedback improves the extent and quality 
of the feedback, especially when it is structured with specific 
criteria (15). 

What did the feedback change? The study shows the biggest 
improvements in the sub-section “content/structure”. This could 
be due to the fact, that this area offered the most potential for 
improvement and that the related didactical suggestions could 
be implemented by the instructors with relative ease. Another 
explanation could be that lecture content or organization 
is easier to improve than other aspects since lecturers can 
reorganize lecture content or structure without changing 
deeply rooted personal traits or routinely adapted skills. 

In contrast, “speaking rate” and “speaking volume” each received 
the same ratings at both measurement points. Ruesseler et al. 
(4) saw similar results and pointed out that it is very difficult to 
change individual characteristics based on a single instance of 
written feedback. 

In addition, there was also a significant improvement in “inviting 
questions from listeners”. In contrast, the category “active 
inclusion” of students has remained mostly similarly assessed 
in both periods in our study. Knight and Wood (16) show 
similar results, although pure interactive classroom activities 
also have disadvantages. The significant change in “inviting 
questions” in this study may indicate that instructors were 
already placing more emphasis on interacting with students 
because of the feedback given, even though this occurred in the 
context of traditional lectures. Furthermore, the improvement 
in the section “content summaries” shows that the feedback 
encouraged the lecturers to summarize the key facts at the end, 
which was also directly acknowledged by the students as their 

Figure 3. Comparison of the overall review of the lectures and the three 
major categories at the first (T0) and the second (T1) evaluation (five-
point Likert scale; 1=not apparent; 5=excellent)
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rating in the category “narrative thread of the course” increased 
significantly in the second lecture week. 

Benefit for the lecturers? Breaking down written feedback into 
identifying strengths and making suggestions for improvement 
is useful for promoting intrinsic motivation for faculty, as it is a 
direct recognition of individual performance.

Our survey also found that the lecturers, despite the increased 
amount of work and the feeling of being observed, viewed the 
feedback favorably and found added value in it. Moreover, all 
of the surveyed lecturers were prepared to revise their lectures 
making it possible to use the feedback as a source of concrete 
improvements. Reviewing one’s own lecture using a criteria-
based method and benchmarking it with the other lecturers 
(Figure 1) May have facilitated acceptance. 

The perception of the students: The improved overall rating of 
the module by the students in the central evaluation suggests 
that they also saw an improvement not only in the quality 
of teaching, but also in the quality of their personal learning 
success. Therefore, the improvement due to the structured 
feedback was not only noticeable in the evaluation of the 
instructors, but also in the evaluation of the students.

Study Limitations

Due to the limited number of lectures this study does not make 
use of a control group, which received no written feedback or 
an alternative format for feedback. Furthermore, there could 
be a potential ceiling effect in some categories, because good 
results have already been achieved in T0. Despite the good 
prior results, it is still possible to show that written feedback 
triggered significant improvements in some categories. Another 
limitation is the conduction of the study with only one reviewer 
who may have been biased despite the training. Using multiple 
reviewers could have allowed for a greater reliability. In addition 
to all of this, a great willingness of the lecturers to participate is 
necessary for such a study. In total, participation of the lecturers 
in our study is as high as 86%. Another limiting factor was 
that learning improvement in students regarding the content 
taught was not directly tested using an objective competency 
assessment, but rather by compiling the students’ subjective 
perceptions.

Conclusion
This study shows that a significant improvement in teaching is 
possible by means of an individualized, criteria-based written 
feedback for each lecture by an independent as well as trained 
student reviewer and that students acknowledge the resulting 
improvements positively. 
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Introduction
Due to advances in technology and medicine, the population of 
older adults is steadily increasing. The World Health Organization 
predicts that the number of people over 60 years will increase 
from 12% to 22% of the total global population between 2015-
2050, and advises countries to adjust their policies accordingly 
(1). According to the United Nations, Turkey will be among the 
countries with an elderly community of more than 10% (2). 

Advances in disease treatment and public health over the last 
century have resulted in increased life expectancy, a lower birth 
rate, changes in age pyramids, and a prognostic increase in the 
proportion of the world’s elderly population. Aging causes a 
progressive and general decline in functional reserve capacity, 
followed by a loss in all functions. Although aging is not a 
disease, it does increase the risk of people contracting several 
diseases, as well as the overall mortality rate (3). 
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Abstract
Objective: Urinary tract infections (UTIs) are common in the community. The prevalence of UTIs rises in the elderly as a result of age-related changes 
and comorbidities. In treating the elderly, it is important to choose antibiotics carefully and avoid unnecessary ones. The goal of this study was to 
analyze the bacteria isolated from geriatric urine samples and their resistance patterns.

Materials and Methods: Urine culture results in geriatric patients (>65 years old) were analyzed between January 1, 2016 and February 1, 2020. 
Antibiotic resistance was evaluated in frequently isolated bacteria. In terms of antibiotic resistance, antibiotics that can be used in outpatient 
therapy and do not require the approval of an infectious disease specialist were investigated.

Results: The records of 37735 urinary samples were screened. In 31.3% (11840/37735) of the urine culture microorganisms were isolated. Escherichia 
coli was the most common microorganism with a rate of 40.1% (4758/11840), followed by Klebsiella spp. with 15.5% (1844/11840), Enterococcus 
spp. with 10.3% (1222/11840), and Pseudomonas aeruginosa with 3.4% (406/11840). Ceftriaxone resistance of 37.6% was found in Escherichia 
coli; ciprofloxacin resistance was 41.5%, trimethoprim-sulfamethoxazole (TMP-SMX) resistance was 43.4%, and nitrofurantoin resistance was 1%. 
There was no resistance to fosfomycin. The antibiotic resistance of Klebsiella spp. gave a result of 41.6% ceftriaxone resistance, while ciprofloxacin 
resistance was 32.6%, and TMP-SMX resistance was 39.6%. The antibiotic resistance of Pseudomonas aeruginosa was 19.04% ciprofloxacin 
resistance, and 5.1% amikacin resistance. In Enterococcus spp. ampicillin resistance was found to be 42.9%.

Conclusion: Infections in geriatric patients can quickly prove fatal. Antibiotic selection is critical in regard to elderly patients, and knowing regional 
antimicrobial resistance patterns is important. But balancing efficacy, safety, and tolerability with the development of antimicrobial resistance in 
this patient population is difficult.

Keywords: Urine sample, antimicrobial resistance, antibiotics, clinical geriatrics, geriatric care management
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Urinary tract infections (UTIs) are common in the elderly and 
have a significant health impact. UTIs are responsible for 15.5% 
of hospitalizations due to infectious diseases in adults aged 
over 65, second only to pneumonia. It is responsible for 6.2% 
of deaths from infectious (4). In UTIs, isolation of the causative 
agent, determination of antibiotic susceptibility, and appropriate 
antimicrobial therapy will prevent treatment failure.

Because of the variability of symptoms and laboratory values 
in elderly patients, empirical treatment is frequently initiated 
in UTIs. Antibiotic resistance rates rise when antibiotics are 
misused. Antibiotic resistance is still a major concern all over the 
world. Knowing and following regional changes in the antibiotic 
susceptibility of isolated bacteria is critical for treatment 
efficacy. As a result, the topic is still relevant. Resistance to 
quinolones, one of the first treatment options for UTIs, has been 
reported to be as high as 30-42% in studies conducted in our 
country (5).

The purpose of this study was to determine the distribution of 
microorganisms and the antibiotic resistance rates isolated from 
urine samples of geriatric patients.

Materials and Methods
Our study, which was designed as a retrospective cross-
sectional descriptive study, examined urine cultures sent to the 
microbiology laboratory between January 1, 2016, and February 
1, 2020. Outpatient and inpatient outcomes with positive 
urine culture from people over the age of 65 were included. 
Only one sample of each patient was included. Samples were 
from the urethral, urinary catheter, nephrostomy, or cystostomy 
catheter. Detection of 105 cfu/mL of one species or two types 
of microorganisms in cultures, or detection of 104 cfu/mL of 
one type of microorganism were considered positive. The results 
were analyzed from laboratory records. Urine samples were 
evaluated for the presence of Escherichia coli, Klebsiella spp., 
Pseudomonas aeruginosa, and Enterococcus spp., as well as the 
rate of antimicrobial resistance. Other microorganisms that are 
rarely isolated were not included. In this study, we examined 
the rates of resistance to antibiotics that can be administered 
orally or intramuscularly and do not require the approval of an 
infectious disease specialist. The results were evaluated in terms 
of antibiotic resistance to such as penicillin, cephalosporin, 
aminoglycoside, fosfomycin, nitrofurantoin, and trimethoprim-
sulfamethoxazole.

Urine samples carried to our hospital’s microbiology laboratory 
are inoculated on 5% sheep blood agar and eosin methylene 
blue agar using a quantitative method involving a 0.01 mL 
standard loop. Urine samples are incubated at 35-37 °C for 
24-48 hours according to standard procedures. Bacterial 
identification and antibiotic susceptibility tests are carried 

out using both conventional and automated systems (Phoenix 
BD, USA). Antibiogram data are evaluated in accordance with 
the recommendations of EUCAST (European Committee on 
Antimicrobial Susceptibility Testing).

Statistics

The data were taken from the hospital information management 
system and analyzed with the Excel program. Number (n) and % 
age (%) will be used to define categorical variables.

This study was approved by Başkent University Institutional 
Review Board (project no: KA21/476).

In organizing the study, Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) rules were 
followed.

Results
The geriatric patient group was screened, as were the urine 
culture samples sent during the study period. This group 
contained 37735 records. In 68.6% (25895/37735) of the urine 
culture results, there was no growth (Figure 1). The isolated 
microorganisms were distributed as follows: Escherichia coli 
was isolated in 40.1% (4758/11840), Klebsiella spp. in 15.5% 
(1844/11840), Enterococcus spp. in 10.3% (1222/11840), 
and Pseudomonas aeruginosa in 3.4% (406/11840). Other 
microorganisms (such as Staphylococci, Candida, proteus) 
accounted for 30.4% (3610/11840). The mean age was 77.9±7.9 
years, and 59.1% (7004/11840) of the patients were women.

When we evaluated the antibiotic resistance pattern in 
Escherichia coli, ceftriaxone resistance was 37.6%, ciprofloxacin 
resistance was 41.5%, trimethoprim-sulfamethoxazole (TMP-
SMX) resistance was 43.4%, gentamicin resistance was 15.2%, 
amikacin resistance was 1.7%, and nitrofurantoin resistance 
was 1%. There was no evidence of resistance to fosfomycin. 
The antimicrobial resistance rates are shown in Table 1. In the 
subgroup analysis, antimicrobial resistance in E. coli was higher 
in the male gender in both categories (inpatient and outpatient) 
(Table 2).

Figure 1. Study flowchart
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In Klebsiella spp., ceftriaxone resistance was found to be 41.6%, 
ciprofloxacin resistance was 32.6%, TMP-SMX resistance was 
39.6%, gentamicin resistance was 17.2%, and amikacin resistance 
was 3.5%. In the subgroup analysis, ceftriaxone resistance in 
Klebsiella spp. was over 50% in the inpatient group. TMP-SMX 
resistance was higher in males, while ciprofloxacin resistance 
was higher in females (Table 3).

The antibiotic resistance pattern in Pseudomonas aeruginosa 
showed ciprofloxacin resistance to be 19.04%, amikacin 
resistance was 5.1%, and gentamicin resistance of 8.7%. In 
the subgroup analysis, in males ciprofloxacin and gentamicin 

resistance was higher than in females. Antibiotic resistance 
rates were high in inpatients (Table 4).

In Enterococcus spp. ampicillin resistance was found to be 
42.9%, and nitrofurantoin resistance was 6.06%. In the subgroup 
analysis, antimicrobial resistances were higher in females in all 
categories (Table 5).

Discussion

Atypical infection findings and increasing incidence of 
asymptomatic bacteriuria (ASB) in the elderly population make 
it difficult for the clinician to diagnose urinary tract infection. 

Table 1. Antibiotic resistance rates of microorganisms
Antibiotic Microorganisms

E. coli Klebsiella spp. Enterococcus spp. P. aeruginosa
Ampicillin 70.5% 71.8% 42.9% NE

Ceftriaxone 37.6% 41.6% NE NE

Ciprofloxacin 41.5% 32.6% NE 19.04%

Amikacin 1.7% 3.5% NE 5.1%

Gentamicin 15.2% 17.2% NE 8.7%

Fosfomycin 0 NE NE NE

Nitrofurantoin 1.0% NE 6.06% NE

TMP-SMX 43.4% 39.6% NE NE

NE: Not effective, TMP-SMX: Trimethoprim-sulfamethoxazole

Table 2. Antibiotic resistance rates of Escherichia coli
Antibiotics Outpatient Inpatient All 

Female Male Female Male Female Male 

Ampicillin 65.8% 75.7% 74.5% 79.7% 68.6% 76.9%

Ceftriaxone 29.7% 39% 46.6% 53.8% 35.1% 43.6%

Ciprofloxacin 35.6% 46.9% 45.7% 58.1% 38.9% 50.3%

Amikacin 1.4% 1.9% 1.3% 2.1% 1.4% 1.9%

Gentamicin 12.1% 20.5% 16.2% 24.1% 13.4% 21.6%

Fosfomycin 0 0 0 0 0 0

Nitrofurantoin 0.5% 1.5% 1.3% 3.4% 0.8% 2.1%

TMP-SMX 40.2% 49.4% 43.6% 53.8% 41.3% 50.7%

TMP-SMX: Trimethoprim-sulfamethoxazole

Table 3. Antibiotic resistance rates of Klebsiella species
Antibiotics Outpatient Inpatient All 

Female Male Female Male Female Male

Ampicillin 65.8% 75.7% 74.5% 79.7% 68.6% 76.9%

Ceftriaxone 32.2% 33.8% 55.9% 58.4% 41.2% 42.6%

Ciprofloxacin 24.3% 22.4% 48.2% 46.1% 33.4% 30.8%

Amikacin 2.1% 3.8% 0.9% 3.8% 1.7% 3.8%

Gentamicin 10.6% 13.5% 27.9% 23.8% 17.1% 17.2%

TMP-SMX 33.5% 37.2% 46.6% 58.4% 38.5% 44.8%

TMP-SMX: Trimethoprim-sulfamethoxazole
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There is still no consensus for the definition of UTIs in the elderly. 
UTIs are a common and a serious reason for hospitalization 
in the older population (6). In our study, we determined the 
antibiotic resistance in the urinary isolates of patients admitted 
to our hospital, which is a common factor for admissions. While 
we found low resistance rates for aminoglycosides (amikacin 
and gentamicin), and nitrofurantoin, we found no resistance to 
fosfomycin.

When aminoglycosides are considered among these agents, their 
Gram-negative activities are good, and urine concentrations 
reach peak plasma levels within one hour of drug administration 
(7). However, their use in treating the elderly is avoided due 
to their nephrotoxic and ototoxic side effects. Chinzowu et al. 
(8) reported the use of aminoglycosides caused acute kidney 
injury in the elderly. While it is recommended not to exceed 
48 hours in empirical treatment, the duration may be extended 
in targeted therapy, but caution should be exercised (9). Raveh 
et al. (10) reported that nephrotoxicity was rare in the use of 
aminoglycosides for over 11 days in the elderly. Meanwhile their 
only parenteral use is another challenge. The patient must apply 
to a healthcare provider for parenteral use. This situation also 
includes risk factors such as the formation of a regional abscess, 
hematoma, and thrombophlebitis in intravenous use. However, 
elderly patients diagnosed with urinary system infections 
sometimes do not want to be treated in a hospital. On the other 
hand, aminoglycosides are an appropriate antibacterial agent 
when patients do not have an oral treatment option or have 
resistant microorganisms. It is comfortable to use in a single 
daily dose. Based on these results, it is important to inform the 
patients and their relatives of its short-term use and closely 
monitor for side effects.

According to our findings, nitrofurantoin appears to be a 
viable option with a low rate of resistance. Nitrofurantoin is 
only approved for the treatment and prevention of lower 
UTIs (11). It is preferred from a medical perspective when the 
patient has urinary complaints (dysuria, urgency, frequency) but 
no systemic findings (fever or hypothermia, anorexia, loss of 

appetite, regression in cognitive and physical functions). Beers 
Criteria should be avoided in people with creatinine clearance 
of less than 30 mL/min or for long-term use, according to 
the 2015 American Geriatrics Society. The society advises 
using a safer alternative because there is a risk of pulmonary 
toxicity, hepatotoxicity, and peripheral neuropathy side effects, 
particularly with long-term use (12).

In our study, we determined a resistance rate of approximately 
40% for ciprofloxacin, ceftriaxone and TMP/SMX. For an 
appropriate empirical treatment, resistance should be less than 
20% (13). Based on our findings, quinolones, third-generation 
cephalosporins, and TMP/SMX do not appear to be viable options 
for empirical treatment. On the other hand, nitrofurantoin and 
TMP/SMX are recommended as first-line empirical treatments 
of UTIs (14). Quinolones have recently been associated with a 
higher risk of aortic aneurysm and dissection (15). However, this 
risk has not been related to age. During quinolone therapy, a 
high incidence of tendon rupture was noted (16). 

In the elderly, metabolic side effects, such as hypoglycemia 
or hypokalemia, can occur as a result of antibiotic use. 
Although antibiotic-induced neurotoxicity is uncommon, 
it is unpredictable. However, different symptoms can be 
encountered, ranging from delirium to convulsions. Higher risk 
classes include fluoroquinolones, macrolides, sulfonamides, 
nitrofurans, and some β-lactams (17).

The Infectious Diseases Society of America lists fosfomycin 
as a first-line treatment for cystitis because of its ease of 
administration, but cautions that it may be slightly less effective 
than other agents (13). Due to its long half-life, studies show 
that it can be effective in uncomplicated lower UTIs with a 
single dose or 3 g doses repeated every 48 to 72 hours (18).

Enterococci are microorganisms of the gastrointestinal tract 
and are common in patients with urinary instrumentation 
or anatomical anomalies of the urinary tract (19). It is more 
frequently encountered as a causative agent in catheter-related 
UTIs and UTIs in those with incontinence or who are diapered. 

Table 5. Antibiotic resistance rates of Enteroccoccus species
Antibiotics Outpatient Inpatient All 

Female Male Female Male Female Male 

Ampicillin 45.5% 35.2% 54.9% 32% 50.7% 33.8%

Nitrofurantoin 3.5% 2.4% 12.1% 7.3% 7.7% 3.1%

Table 4. Antibiotic resistance rates of Pseudomonas aeruginosa
Antibiotics Outpatient Inpatient All 

Female Male Female Female Female Male 

Ciprofloxacin 11.2% 19.2% 19.7% 25.3% 16.3% 22.5%

Amikacin 0 1.7% 8.7% 7.9% 5.2% 5%

Gentamicin 1.6% 7% 7% 10.9% 7.1% 10.8%
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We reported higher antimicrobial resistance in females than 
in males, and ampicillin resistance was found to be 42.9%. 
Vancomycin is avoided in the elderly due to nephrotoxicity, 
and teicoplanin requires the approval of an infectious disease 
specialist. Vancomycin-resistant enterococcal (VRE) strains are 
another threat. In our country, there is an oral form of linezolid 
available, but it is not approved for use in the treatment of VRE-
associated UTIs.

Study Limitations

Our study includes data from a single center, and may not 
reflect the antimicrobial resistance rate of other regions. More 
wide-ranging research on this topic is required. 

We only screened at the laboratory database. The patients’ 
symptoms, and comorbidities were not investigated, and no 
differentiation was made between complicated urinary tract 
infection and asymptomatic bacteriuria (ASB). There was no 
distinction between agent and colonization. ASB is common 
in the elderly, although screening or treatment in community 
and long-term care units is not advised. ASB therapy, according 
to research, is ineffective in terms of morbidity and mortality 
in the elderly, and also causes an increase in antimicrobial 
resistance (20).

Conclusion
It becomes easier for infections to emerge with the decrease of 
immune responses in old age. Infections in the elderly can quickly 
prove fatal if the appropriate treatment is not started in time. 
On the other hand, antibiotics are among the most commonly 
prescribed new medications in elderly patients. In addition to 
the difficulty of diagnosing infections, multiple comorbidities, 
drug side effects, drug-drug or drug-disease interactions, and 
changes in drug pharmacokinetics and pharmacodynamics 
further complicate the selection of appropriate antibiotics for 
elderly patients. Appropriate antibiotic prescription is critical in 
elderly patients, but balancing efficacy, safety, and tolerability 
with the development of antimicrobial resistance in this patient 
population is difficult.
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Introduction
The older adult population is increasing around the world. As 
of 2021, already, there are more than 1 billion people aged 60 
years or older. This number is expected to double to 1.5 billion 
by 2050 (1). Body composition in old age changes compared 
to young people. The muscle ratio decreases while fat ratio 

increases. Studies show that muscle mass decreases by about 
6% per decade. Body fat also increases until the seventh year of 
life and then decreases (2). Sarcopenia is a geriatric syndrome, 
referring to low muscle mass, strength, and performance. In the 
diagnosis of sarcopenia, many different groups have introduced 
definitions. One of these groups is the European Working Group 
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Abstract
Objective: In old age, body composition changes. While the muscle tissue tends to decrease, adipose tissue increases. The term sarcopenic obesity 
(SO) refers to a combination of sarcopenia and obesity. SO is a geriatric syndrome that has been newly defined and understood the importance. 
Its relationship to blood pressure is unclear. The study aims to determine which sarcopenia, obesity or SO is more associated with higher or lower 
blood pressure.

Materials and Methods: Non-hypertensive and not receiving antihypertensive therapy patients who underwent bioelectrical impedance analysis 
(BIA) and 24-hour ambulatory blood pressure measurements for body composition were included in this retrospective study. Comprehensive 
geriatric assessment, socio-demographic and laboratory data were recorded. Sarcopenia was diagnosed according to the European Working Group 
on Sarcopenia in Older People-2 criteria. Fat percentage measured by BIA was used for obesity (38% and 27% for females and males). 

Results: Of 167 patients with a mean age of 75.45±8.12 years, 70.6% (n=121) were women. The ratios of sarcopenia, obesity and SO were 14.5% 
(n=24), 27.8% (n=46) and 42.4% (n=71), respectively. In the sarcopenic group, systolic blood pressure (SBP), daytime mean arterial pressure (MAP), 
and pulse pressure (PP) were the lowest. The obese group had the highest SBP, MAP, and the lowest daytime pulse rate (PR). SO the group had 
the lowest MAP at night and the highest daytime PR. After adjusting for confounders, for SO, being female, having high nighttime mean arterial 
pressure and high daytime PR had a higher odds ratio (respectively, OR 3.271, 0.976, 1.32; p<0.001, 0.046, 0.012).

Conclusion: Obesity might be more related to blood pressure and mean arterial pressure elevation. Sarcopenia and SO might be related to 
hypotension, low PP, and low mean arterial pressure in older adults.
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on Sarcopenia in Older People (EWGSOP-2). The definition 
criteria of sarcopenia were updated by this group in 2018 
and cases with low muscle strength were taken as probable 
sarcopenias. The diagnosis of sarcopenia is confirmed when 
both muscle strength and mass are low (3). Sarcopenia causes 
decreased physical performance, increased physical disability, 
hospitalization, and institutionalization, decreased quality of 
life, and increased healthcare costs, falls, and mortality in older 
adults (4,5). Sarcopenia causes metabolic changes that lead 
to insulin resistance by several different mechanisms in older 
adults (changes in the neuroendocrine system (insulin resistance, 
altered anabolic hormone secretion, decreased sex hormones), 
physical inactivity, decrease in skeletal muscle mass, and 
decrease in physical activity and energy expenditure) (6-9). In 
older adults, these conditions can induce disease pathogenicity 
and cause blood pressure changes.

Obesity and being overweight were associated with higher 
blood pressure and mortality in the adult group. However, 
studies examining the effects of overweight and obesity on CVD 
and mortality in older adults are conflicting. Some studies have 
even suggested that overweight and obesity, as measured by 
BMI, are associated with a lower risk of death. This is known as 
the “obesity paradox” (6).

The term sarcopenic obesity (SO) refers to a combination 
of sarcopenia and obesity. SO is a geriatric syndrome that is 
relatively newly defined compared to sarcopenia, and its 
importance is newly understood. In older adults, sarcopenia, 
and obesity synergistically increase the effects of each 
other. The combination of these two epidemic situations 
causes limitation of functionality in older adults. Both have 
inflammatory pathways of similar pathogenicity (10). Recent 
studies have shown that SO is associated with an increased risk 
of physical disability, cardiovascular morbidity, and mortality 
compared with sarcopenia or obesity alone (10-13). Previous 
studies have examined the effects of sarcopenia and obesity 
on blood pressure (14,15). However, studies examining the 
effect of the coexistence of these two conditions are limited. 
Despite increasing research on the association between SO and 
cardiovascular risk factors, only a limited number of studies to 
date have evaluated the association between SO and CVD risk 
in older adults.

The study aims to determine which sarcopenia, obesity or SO is 
more associated with higher or lower blood pressure.

Materials and Methods

Study design and patient selection

A total of 167 patients who underwent Bioelectrical Impedance 
Analysis (BIA) and 24-hour ambulatory blood pressure 
measurements (24 hours-PPM) were included in this cross-

sectional retrospective study. The patients included in the 
study were selected from among the patients whose data 
were collected between July 2015 and February 2019. The 
patients were those who had a previous 24-hour blood pressure 
measurement, did not have a history of hypertension, and did not 
receive antihypertensive treatment. Sociodemographic findings, 
comprehensive geriatric assessment tests, and laboratory data 
of the patients indicated in Table 1 were obtained from their 
electronic files. Patients whose files were missing (not suitable 
for BIA, ABPM not complete for 24 hours, laboratory values 
missing, comprehensive geriatric assessment tests could not be 
performed or missing) were not included in the study. The patient 
selection algorithm is summarized in Figure 1. The patients 
were divided into four groups according to the measurement 
results. 1. group: Non-sarcopenic, non-obese, normal group, 2. 
group only sarcopenic, 3. group: Only obesity and 4. group SO. 
Comparisons were made between the four groups. The STROBE 
checklist for cross-sectional studies was filled out.

Definition of sarcopenia, obesity, and SO

The diagnosis of sarcopenia was made according to the revised 
European consensus on the definition and diagnosis from the 
“EWGSOP-2” (3). These revised diagnostic criteria, which were 
updated in 2018, mainly use three components: Muscle strength, 
muscle quantity, and physical performance.

1- Muscle strength: In our study, the handgrip test was used 
to measure muscle strength. For the evaluation of muscle 
strength, handgrip strength was measured with an electronic 
hand dynamometer (GRIP-D, grip strength dynamometer, 
produced by Takei, Made in Japan). The measurement was made 
with the arm flexed at 90 degrees from the elbow. The person 
grasped the force-applied part of the dynamometer with the 
dominant hand and applied power to the dynamometer with 
all their might. Measurements were made three times with an 
interval of one minute. An average of three measurements was 
taken. The unit of results is kilograms. According to EWGSOP-2 
recommendations, local cut-off values were used (grip strengths 
of <22 kg for females and <32 kg for males) (16).

2- Muscle quantity: Skeletal muscle mass was evaluated by 
BIA. The measurement was made in the supine position before 
breakfast after the participant had removed all metal objects. 
The four electrodes of the device, two each on the right foot 
and right hand of the person, were attached with the device’s 
adhesive tape. The gender, age, height, and body weight of the 
individual were entered into the device. Measurements were 
made at a frequency of 50 kHz. The resistance value in ohms, 
one of the data items obtained as a result of the analysis, was 
used to calculate the skeletal muscle mass. The resistance value 
measured during analysis was used in the following formula to 
calculate skeletal muscle mass, as suggested by Janssen et al. 
(17): [(height2/resistance value in BIA measurement x 0.401) + 
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Table 1. Demographic and clinical data of groups
Normal S only O only SO All p

N (%)** 26 (15.3) 24 (14.5) 46 (27.8) 71 (42.4) 167
Age ± SD 75.45±8.12bcd 80.94±7.03ᵃᶜ 71.75±5.63 80.31±6.36 77.34±7.64 <0.001*
Gender [n (%)]¶

Female
Male

8 (5.2)bcd

16 (10.1)
14 (8.9)ᵃ
9 (5.6)

35 (21.4)ᵃ
10 (6.5)

58 (35.1)ᵃ
11 (7.3)

121 (70.6)
46 (29.4)

<0.001*

Number of drugs used
(min-max) (CI 95%)

5.84 (2-9)
(5.18-6.51)

5.84 (3-10)
(4.91-6.81)

5.57 (3-11)
(4.95-6.18)

6.53 (2-14)
(5.82-7.24)

6.06 (3-25)
(5.68-6.44)

0.201

Body mass index
(kg/m2)# (CI 95%)

23.64±2.65
(22.77-24.52)bc

21.28±3.20
(20.20-21.22)acd

32.10±3.05
(31.37-32.84)abd

24.95±4.55
(24.07-25.83)ᵇᶜ

26.21±5.35
(25.54-26.88)

<0.001

Fat mass percentage
(%) # (CI 95%)

27.56±5.94
(23.78-31.34)cd

22.36±4.75
(18.99-25.76)cd

38.29±14.87
(32.52-44.06)abd

44.56±4.21
(43.61-45.51)ᵃᵇᶜ

39.86±10.72
(37.98-41.73)

<0.001

Comorbidities¶

Diabetes mellitus n (%) 11 (6.5) 10 (5.9) 26 (15.5) 27 (16.1) 74 (44) 0.132
Cerebrovascular event n (%) 7 (4.2) 4 (2.3) 5 (2.9) 10 (5.9) 26 (15.5) 0.115

Congestive heart failure n (%) 9 (5.6) 12 (7.3)d 17 (10.5) 18 (10.9)ᵇ 57 (34.3) 0.049

Depression n (%) 5 (2.9)d 3 (1.8)d 12 (7.2)d 41 (24.5)ᵃᵇᶜ 61 (36.4) <0.001
CGA#
Katz ADL
(CI 95%)

4.93±1.20
(4.48-5.38)

3.95±2.36
(2.95-4.95)sd

5.23±1.28
(4.91-5.55)bd

4.24±2.14
(3.81-4.67)ᵇᶜ

4.52±1.91
(4.27-4.78)

<0.001

LB-IADL
(CI 95%)

10.5±4.96
(8.64-12.35)d

8.83±6.74
(6.98-12.68)ᶜ

13.71±4.20
(12.41-14.76)bd

7.88±5.92
(6.69-9.08)ᵃᶜ

10.27±5.95
(9.51-11.03)

<0.001

MMSE
(CI 95%)

21.36±5.56
(19.28-23.44)d

25.04±5.52
(22.70-27.37)d

21.82±4.72
(20.64-23.00)d

17.77±8.29
(16.10-19.44)ᵃᵇᶜ

20.33±7.14
(19.43-21.23)

<0.001

MNA-SF 
(CI 95%)

11.23±1.43
(10.69-11.76)ᵇ

10.29±1.65
(9.59-10.99)acd

11.95±1.49
(11.57-12.32)ᵇ

11.35±2.00
(10.94-11.75)ᵇ

11.32±1.80
(11.08-11.56)

<0.001

GDS-SF
(CI 95%)

3.66±1.82
(2.98-4.37)d

5.54±3.87
(3.90-7.17)

5.56±2.85
(4.84-6.27)

5.80±3.21
(5.15-6.45)ᵃ

5.54±3.10
(5.12-5.95)

0.029

Handgrip strength (kg)
(CI 95%)

20.68±6.44
(18.62-22.75)bd

13.92±7.16
(11.55-16.29)ᵃᶜ

21.23±8.82
(19.11-23.35)bd

13.66±4.83
(12.73-14.58)ᵃᶜ

16.88±7.43
(15.93-17.82)

<0.001

Waist circumference (cm)
(CI 95%)

90.31±9.97
(87.03-93.59)ᶜ

83.61±10.08
(80.22-86.99)ᶜ

108.04±6.7
(106.46-109.62)abd

91.33±13.13
(88.75-93.91)ᵇᶜ

94.70±13.78
(92.91-96.43)

<0.001

Hip circumference (cm)
(CI 95%)

97.73±7.72
(95.26-100.20)ᶜ

92.47±7.04
(89.59-95.34)ᶜ

117.44±12.8
(114.47-120.42)abd

95.26±10.96
(93.06-97.47)ᶜ

101.41±14.8
(99.56-103.25)

<0.001

Mid-arm circumference (cm) (CI 
95%)

24.47±2.80
(23.52-25.42)ᶜ

22.44±4.37
(20.91-23.96)cd

29.79±2.90
(29.06-30.52)abd

25.07±4.04
(24.18-25.86)ᵇᶜ

25.86±4.42
(25.29-26.43)

<0.001

Laboratory values#
Fasting blood glucose (mg/dL) 
(CI 95%)

111.59±54.32
(93.48-129.70)ᶜ

112.81±39.32
(98.27-127.35)ᶜ

134.91±51.97
(121.05-148.77)abd 

108.08±35.92
(100.38-115.78)ᶜ

117.10±46.16
(111.04-123.16)

<0.001

LDL
(mmol/L) (CI 95%)

113.64±47.64
(97.76-129.53)

99.93±32.33
(88.47-111.40)d

118.94±33.58
(109.79-128.10)

123.32±27.49 
(117.73-128.92)ᵇ

117.12±34.31
(112.75-121.49)

0.017

Calcium
(mg/dL) (CI 95%)

9.53±0.69
(9.30-9.76)

9.17±0.87
(8.85-9.49)d

9.33±0.65
(9.15-9.51)

9.63±0.54
(9.52-9.74)ᵇ

9.46±0.66
(9.38-9.54)

0.003

Total protein
(g)/L (CI 95%)

7.00±0.57
(6.81-7.19)

6.83±0.56
(6.62-7.04)ᶜ

7.28±0.89
(7.03-7.52)ᵇ

7.02±0.54
(6.91-7.13)

7.07±0.54
(6.99-7.16)

0.009

Albumin
(g/L) (CI 95%)

3.91±0.53
(3.73-4.09)ᵇ

3.49±0.6
(3.28-3.71)acd 

4.07±0.41
(3.97-4.18)ᵇ

3.96±0.33
(3.90-4.03)ᵇ

3.93±0.46
(3.88-3.99)

<0.001

Sedimentation rate
(CI 95%)

21.16±12.05
(7.17-25.15)ᵇᶜ

39.79±28.41
(28.13-48.19)ad

32.36±29.04
(21.77-39.06)ad

20.01±13.32
(17.24-22.77)ᵇᶜ

26.40±22.11
(23.58-29.22)

<0.001

Leukocyte (WBC)
(x109/L) (CI 95%)

6.89±2.31
(6.10-7.68)

7.03±2.63
(6.14-7.91)

6.90±1.76
(6.46-7.34)

6.84±1.99
(6.45-7.22)

6.92±2.08
(6.66-7.13)

0.906

CRP (mg/L)
(CI 95%)

25.61±63.9
(13.01-58.58)d

31.79±32.49
(14.77-36.45)

14.32±33.39
(6.30-22.35)

13.85±20.60
(9.86-17.89)ᵃ

19.17±36.14
(14.66-23.68)

0.013

25-Hydroxy vitamin D (µg/L) (CI 
95%)

21.01±18.68
(14.40-27.63)ᵇ

28.53±14.32
(23.44-33.62)ᵃ

14.66±20.30
(12.15-17.18)ᵇ

14.41±8.34
(12.79-16.02)ᵇ

17.35±13.09
(15.74-18.96)

<0.001

**Percentages are given in proportion to the total number of patients, One-Way ANOVA test was used for continuous variables# (mean ± SD), chi-square test was used for ordinal or 
binary variables¶ (%), bonferroni post-hoc tests were performed. CI: Confidence interval, SD: Standard deviation, Normal: Robust, non-sarcopenic-non-obes group, S: Sarcopenic only 
group, O: Obes only group, SO: Sarcopenic obesity group, ADL: Activities of daily living, IADL: Instrumental activities of daily living, MMSE: Mini-mental state examination, GDS-SF: 
Geriatric depression scale short form, MNA-SF: Mini nutritional assessment-short form, LDL: Low density lipoprotein, CRP: C-reactive protein results in bold (p<0.005) are statistically 
significant, ᵃ: Significant difference to normal, ᵇ: Significant difference to SP, ᶜ: Significant difference to OB, ᵈ: Significant difference to SO
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(gender x 3.825) + (age x -0.071)] + 5.102 (height in meters, 
resistance in ohms, part 1 for male and 0 for female). The value 
obtained with this formula was divided by the square meter of 
the participant’s height to obtain the absolute skeletal muscle 
mass. An absolute skeletal muscle mass value of <7.4 kg/m2 in 
women and <9.2 kg/m2 in men corresponds to decreased skeletal 
muscle mass (16).

3- Physical performance: Muscle performance was evaluated 
by walking speed measured on a 4-meter track. The start and 
endpoints of the track were marked so that the person could 
see them well. After the walking time was measured with an 
electronic stopwatch, walking speed was calculated in m/sec 
with the formula 4 m/walking time (sec). Walking speed <0.8 m/
sec was evaluated in favor of decreased muscle performance (3). 

Those with low muscle strength were defined as probable 
sarcopenia. A diagnosis of confirmed sarcopenia was made 
in those with low skeletal muscle in addition to low muscle 
strength. In addition, those with low physical performance were 
diagnosed with severe sarcopenia.

Obesity was defined according to the percentage of fat mass 
(FM) obtained from the BIA analysis. According to FM, the cut-
off scores for obesity are 38% and 27% for women and men, 
respectively (18). SO was defined as the coexistence of obesity 
and sarcopenia.

Twenty-four hour ambulatory blood pressure monitoring and 
examined parameters

Measurements of blood pressure and heart rate were made with 
a 24-hour ambulatory blood pressure measuring device (Mobil-
O-Graph Blood Pressure 24-h monitor). The Mobil-O-Graph 24 h 
(24-hour monitoring) monitor (I.E.M. GmbH, Stolberg, Germany) 
is a certified monitor for 24-hour blood pressure monitoring 
(19). The device was designed to operate every 20 minutes 

between 07 in the morning and 23 in the evening, and every 
30 minutes at night. Before the measurement, the patient’s 
date of birth, height, weight, and smoking status was defined 
in the software program of the device. Patients were allowed 
to rest for at least 10 minutes before the measurement. They 
were informed that they should not drink caffeinated beverages 
within 30 minutes before the measurement. A cuff suitable for 
arm circumference measurements was used as a brachial cuff 
in the measurements. The cuff was attached to the upper arm 
above the brachial artery mark. The patient’s bedtime and wake-
up times were noted by the patient and their relatives, and the 
information on the device was loaded into the software while 
being read. With this device, the parameters whose comparative 
results are given in Table 2 could be examined (19).

Laboratory values

Biochemical parameters were studied using spectrophotometric, 
C-reactive protein turbidımetric, hormonal tests using ECLIA 
method and vitamin D levels using HPLC method in Ankara 
University İbn-i Sina Hospital laboratories. As laboratory values 
(unit- normal range): Fasting blood glucose (mg/dL 74-100), 
calculated Glomerular Filtration Rate (hGFR) (mL/min/1.73 
m2>60), calcium (mg/dL 8.8-10.6), total protein (g/L 66-83), 
albumin (g/L 35-52), leukocyte (WBC) (x109/L 4.5-11), hemoglobin 
(Hb) (g/dL 11.7-16.1), vitamin B12 (pg/mL 126.5-505), TSH (µIU/
mL 0.38-5.33), CRP (mg/L 0.0-5.0) and 25-hydroxy vitamin D 
(µg/L 10-60) values were recorded. 

Comprehensive geriatric assessments

Activities of daily living (ADL) were evaluated with the Katz 
ADL index. This index evaluates dressing, bathing, going to the 
toilet, getting out of bed, eating, and continence functions 
over 6 points (20). Instrumental activities of daily living (IADL) 
were evaluated with the Lawton-Brody IADL scale. On this 
scale, activities such as using the phone, shopping, preparing 
meals, housework, laundry, urban transportation, and using 
drugs properly are evaluated over eight points (21). Cognitive 
functions were investigated with the mini-mental state 
examination (MMSE). Low scores on this test, which is evaluated 
as a total of thirty points, indicate cognitive dysfunction (22). 
The 15-question short validated form of the geriatric depression 
score (GDS) was used (23). GDS scores of 5 and above indicate 
depression. Nutritional status was investigated with a mini-
nutritional assessment short-form (MNA). This test, which has 
proven Turkish validity and reliability, is a test of 14 points. 0-7 
points indicate malnutrition, 8-11 points indicate malnutrition 
risk and 12-14 points indicate normal nutrition (24).

Anthropometric measurements

Body weight, height, body mass index (BMI), waist circumference 
(WC), hip circumference (HC), and mid-arm circumference 
(MAC) were measured. A standard measuring device accurate to Figure 1. Flow chart of the study participants 



139

Eur J Geriatr Gerontol 2022;4(3):135-144

139

Öztorun et al. Blood-pressure and Sarcopenic Obesity

0.1 kg and 0.1 cm was used. BMI was calculated as body weight 
in kilograms divided by the square of height in meters. WC 
was measured around the smallest abdominal point or midway 
between the lowest rib and the iliac crest in obese individuals. 
HC was measured horizontally at the point of greatest lateral 
extension on the hips or buttocks. MAC measurement was 
measured between the acromion and the olecranon with the 
arm raised and internally rotated. All measurements were made 
by trained personnel.

Statistics

The sample size calculation for this study is based on the 
following assumptions: According to the results of a previous 
study (9), the baseline SO rate was 25.8% in older adults. The 
sample size was calculated as 42 in the calculation made by 
taking the one-side alpha level of 0.10 and the power of 80%. 
The suitability of variables to normal distribution was examined 
using visual (histogram and probability graphs) and analytical 
methods (Kolmogorov-Smirnov). Descriptive analyses were 
performed using mean and standard deviation for normally 
distributed variables, and median and maximum-minimum 
values for non-normally distributed variables. The frequency 
of categorical variables was expressed as (%). Chi-square (for 
categorical variables) and One-Way ANOVA (for continuous 
variables) tests were used for evaluation between groups in Table 
1 and 2. Bonferroni post-hoc tests were performed. Logistic 
regression analysis was performed to identify conditions that 
may be associated with sarcopenia and SO risk. Variables that 

were significant between comparisons were examined as Model 
1 and before univariate logistic regression was analyzed. Those 
that were significant in the univariate analysis were included in 
the multivariate analysis. After adjusting for confounders, result 
analysis was performed with Model 3.

Ethics approval and consent to participate: Approval for the 
study was obtained from the Local Ethics Committee of the 
Ankara City Hospital with document number E1/1883/2021.

Results
The mean age of the 167 patients included in the study was 
75.45±8.12 years. One-hundred twenty-one (70.6%) of them 
were women. The normal group without sarcopenia consisted 
of 23 (13.3%), probable sarcopenia 50 (30.1%), confirmed 
sarcopenia 21 (12.9%), and severe sarcopenia 73 (43.8%). 
The rates of sarcopenia only, obesity only and SO were 
14.5% (n=24), 27.8% (n=46) and 42.4% (n=71), respectively. 
Demographic and clinical information of the patients is given in 
Table 1 comparatively. Comprehensive geriatric assessment tests 
showed a significant difference between the groups. The Katz 
ADL and MNA scores were the lowest in the sarcopenic group. 
In the SO group, Lawton-Brody IADL and MMSE scores were the 
lowest, and the GDS score was the highest. Handgrip strength 
was also found to be the lowest in the SO group.

The 24-hour ambulatory blood pressure, heart rate, and pulse 
pressure monitoring results of the groups are shown in Table 2. 
Daytime and nighttime systolic blood pressure, daytime mean 

Table 2. Twenty-four hour blood pressure and pulse rate data of the study groups
# (CI 95%) Normal S only O only SO All p 

Daytime SBP (mmHg) 
124.21±16.79
(118.68-128.73)

117.63±17.50
(111.71-123.56)c

128.23±9.91
(125.85-130.61)bd

121.35±13.40
(118.75-123.94)c

123.16±14.21
(121.38-124.94)

0.001

Night SBP (mmHg)
124.44±17.08
(118.83-130.06)

116.55±17.17
(110.74-122.36)c

125.71±13.20
(122.53-128.88)bd

117.97±14.04
(115.25-120.68)c

120.91±15.29
(119.00-122.81)

0.001

Daytime
DBP (mmHg)

70.32±10.22
(66.67-73.08)c

72.69±11.16
(68.91-76.47)

76.63±7.41
(74.85-78.41)ad

72.77±8.08
(71.20-74.33)c

73.41±9.00
(72.29-74.54)

0.002

Night DBP (mmHg)
68.65±11.08
(65.03-72.28)

70.27±12.34
(66.10-74.45)

72.53±8.72
(70.44-74.63)

69.29±9.09
(67.53-71.05)

70.24±9.87
(69.00-71.47)

0.130

Mean arterial 
pressure (daytime)

95.18±13.04
(90.89-99.47)

93.00±13.98
(88.26-97.73)c

100.21±7.66
(98.37-102.05)bd

94.99±9.88
(93.07-96.90)c

96.18±10.81
(94.83-97.54)

0.002

Mean arterial 
pressure (night)

94.57±13.56
(90.12-99.03)d

91.75±13.68
(87.11-96.38)d

97.23±10.57
(94.69-99.77d

91.24±10.96
(89.12-93.37)abc

93.49±11.93
(92.04-94.98)

0.008

Pulse rate (daytime)
72.84±10.37
(69.43-76.25)

76.55±13.60
(71.97-81.16)

72.79±9.59
(70.49-75.10)d

77.98±11.58
(75.73-80.22)c

75.54±11.45
(74.11-76.97)

0.010

Pulse rate (night)
65.21±9.29
(62.15-68.26)

69.86±11.49
(65.97-73.75)

67.36±11.80
(64.52-70.19)

70.76±12.90
(68.26-73.26)

68.83±12.03
(67.33-70.33)

0.058

Pulse pressure 
(daytime)

50.87±13.07
(46.58-55.17)b

41.75±15.25
(36.59-46.91)a

48.37±12.62
(45.34-51.41)

47.61±10.33
(45.61-49.82)

47.45±12.55
(45.92-49.03)

0.012

Pulse pressure (night)
53.27±14.35
(48.58-57.95)b

41.68±16.70
(36.02-47.33)ac

50.11±15.24
(46.44-53.77)b

47.98±12.12
(45.63-50.32)

48.47±14.49
(46.67-50.26)

0.004

One-Way ANOVA test was used for continuous variables# (mean ± SD), Bonferroni post-hoc tests were performed. CI: Confidence interval, SD: Standard deviation, Normal: Robust, 
non-sarcopenic-non-obes group, S: Sarcopenic only group, O: Obes only group, SO: Sarcopenic obesity group, SBP: Systolic blood pressure, DBP: Diastolic blood pressure
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arterial pressure, and daytime and nighttime pulse pressure were 
lowest in the sarcopenic group. The obese group had the highest 
daytime and nighttime systolic blood pressure, daytime and 
nighttime mean arterial pressure, and the lowest daytime pulse 
rate. In the SO group, mean arterial pressure was the lowest at 
night and the pulse rate was the highest during the day.

Logistic regression analysis was performed to identify conditions 
that may be associated with sarcopenia and the risk of SO. 
Variables that were significant between comparisons in Table 
1 and risk factors for blood pressure changes were included 
in the univariate analysis. Those that were significant in the 
univariate analysis were included in the multivariate analysis. 
In the analysis of sarcopenia in Table 3, the values that were 
significant in previous comparisons were examined as Model 1. 
After adjusting for age, BMI significant blood pressure values 
were analyzed in Model 2. Model 3 was established according to 
Model 1 and Model 2 results. Consequently, age, BMI, daytime 
SBP, and daytime mean arterial pressure were found to be the 
most important factors increasing the risk of sarcopenia. 

In Table 4, logistic regression analysis was performed in which 
SO was taken as the dependent variable. In Model 1, clinical 
and laboratory variables that were significant in previous 
evaluations were analyzed. In Model 2, after adjusting for 
gender and other confounders, blood pressure parameters were 
analyzed. In Model 3, variables that were significant in Model 
1 and 2 were analyzed. After adjusting for confounders for SO, 
being a woman, having a high nighttime mean arterial pressure 
and a high daytime pulse rate had higher OR. The results are 
shown in Table 4 and Supplementary Tables 1, 2.

Discussion

We could not find any other study in the literature examining 
the severity of sarcopenia in older adults and its relationship 
with 24-hour blood pressure monitoring in separate groups, 
as only sarcopenia, only obesity, and SO. To our knowledge, 
this is the first study conducted in this way. In our study, not 
only muscle mass but also muscle performance was examined 
in the definition of sarcopenia, and a comprehensive geriatric 
assessment was made.

The main findings of this study are that obesity may have a greater 
effect on blood pressure and mean arterial pressure elevation. 
Sarcopenia and SO may be associated with hypotension, low 
pulse pressure, low mean arterial pressure in older adults. The 
rate of CHF, and LDL elevation, which are clinically risk factors 
for CVD, was more common in the SO group. In the logistic 
regression analysis for SO, female gender, increased nighttime 
mean arterial pressure, and increased daytime pulse rate were 
found to be risk-related factors.

The rates found in our study were 8.9%, 21.4%, and 35.1% for 
sarcopenia only, obesity only, and SO, respectively, in women. In 
men it was 5.6%, 6.5% and 7.3%, respectively. In other studies 
on SO in older adults, the rates range from 0.1% to 85.3% 
(5,6,13,25-27). Due to the retrospective and cross-sectional 
design of our study, it is not possible to give the prevalence 
and therefore the frequency. It can only be used to determine 
the rate. In addition, the frequency of the female population 
and inpatients in our study stands out. Prospective studies 
with homogeneous distribution for gender would be more 
meaningful to determine complete data and the full efficacy of 
SO. One of the reasons why SO rates change so much is that a 
common equation is not used for the definition in the studies. 
SO definition in this respect is still a big problem. There are calls 
to create a definition and work with that definition (28,29). 

Table 3. Logistic regression analysis for sarcopenia
ß (odd 
ratio)

95% CI p

Model 1 

Age 1.126 (1.073-1.181) <0.001*

BMI 0.845 (0.789-0.904) <0.001*

Model 2

Daytime SBP (mmHg) 0.889 (0.809-0.977) 0.014*

Night SBP (mmHg) 0.992 (0.948-1.039) 0.735

Mean arterial pressure 
(daytime) 1.122 (1.016-1.239) 0.024*

Daytime pulse pressure 1.084 (1.002-1.175) 0.055

Night pulse pressure 0.939 (0.876-1.007) 0.079

Model 3

Age 1.128 (1.074-1.184) <0.001*

BMI 0.856 (0.797-0.919) <0.001*

Daytime SBP (mmHg) 0.903 (0.839-0.972) 0.007*

Mean arterial pressure 
(daytime) 1.112 (1.009-1.225) 0.033*

CI: Confidence interval, BMI: Body mass index, SBP: Systolic blood pressure

Table 4. Logistic regression analysis for sarcopenic obesity
ß (odd ratio) 95% CI p

Model 1 

Gendera 3.556 (1.876-6.742) <0.001*

Model 2

Mean arterial pressure 
(night) 0.0975 (0.953-0.998) 0.034*

Pulse rate (daytime) 1.038 (1.015-1.063) <0.001*

Model 3

Gendera 3.271 (1.695-6.314) <0.001*

Mean arterial pressure 
(night) 0.976 (0.953-1.012) 0.046*

Pulse rate (daytime) 1.32 (1.007-1.057) 0.012*
a: Be female, CI: Confidence interval
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In our study, the highest BMI rate was found in the obese group, 
and the fat percentage rate was highest in the SO group. One 
of the most important problems of SO in older adults is the 
definition of obesity with BMI in the same way as in the general 
population. However, studies are showing that BMI is insufficient 
to define the impaired body composition in older adults and it is 
not an appropriate method, especially in sarcopenic individuals 
(6,26). In a review that summarizes how the definitions are 
made, it has been shown that both the definition of sarcopenia 
and the definition of obesity are made in different ways and 
that there is no internationally accepted limit value (29). 

When the results of comprehensive geriatric assessment tests 
were examined, we found that Katz ADL and MNA scores 
were low in sarcopenic patients. In addition, we found that 
instrumental life activities and cognition were adversely affected 
in those with SO and may be associated with depression. In the 
study of Öztürk et al. (5), in which they examined the effects of 
SO on clinical conditions and quality of life, SO was found to 
be associated with low cognition and life activity scores, similar 
to the findings in our study. Scores related to instrumental life 
activities, cognition, and depression were found to be low in the 
sarcopenic obese group (5). Many studies since Baumgartner et 
al. (11), the first descriptor of the term SO, have shown that 
SO is associated with poor physical performance and reduced 
life activities compared to sarcopenia and obesity alone 
(6,25,30). There are also studies showing that SO is associated 
with malnutrition and cognition disorders (4,30,31). It appears 
that from clinical repercussions SO is associated with a worse 
condition than sarcopenia alone and obesity alone.

When laboratory data were examined, fasting blood glucose was 
lowest in the SO group. The highest was in the obesity group. 
High fasting blood glucose may be related to insulin resistance. 
Adding sarcopenia to obesity can shift people to the side of 
malnutrition. When the general laboratory results are examined, 
it is seen that nutritional values are low and inflammation 
values are high in the sarcopenic group. This again suggests that 
sarcopenia is the most prone to malnutrition and inflammation 
among the groups we examined. One of the common points of 
studies on the pathogenesis of sarcopenia and obesity suggests 
that there may be an underlying mild inflammatory condition, 
with proinflammatory cytokines secreted from adipose tissue and 
high lipid influx into muscle fibers. Several endocrine-hormonal, 
metabolic, and lifestyle aspects play a role in the formation of 
SO and ultimately influence the pathophysiological aspects that 
may contribute to the development of cardiovascular diseases 
and neoplasms (10). 

It has been emphasized in some studies that SO can be associated 
with metabolic syndrome, diabetes mellitus, cardiovascular 
disease, dyslipidemia, and hypertension (6,13,14,28,32,33). It 

has been suggested that especially the sarcopenia component 
of SO may be associated with these diseases with many possible 
pathological mechanisms that have not yet been explained. 
Among these, neuronal and hormonal changes are mechanisms, 
as well as being underweight, malnutrition, low protein intake, 
physical inactivity, and inflammation (10). However, studies on 
risk factors for CVD and its effects on blood pressure are very 
limited. Cross-sectional studies have given inconsistent results 
(6). Some studies have found SO as a factor that increases the 
risk of CVD (9,14,15). Some studies have shown that there is 
no difference between a sarcopenic obese group and other 
groups (34,35). In the “Cardiovascular Health Study” analysis 
of Stephen and Janssen (36) which examined the relationship 
between SO and CVD risk over time, the risk of CVD events was 
not found to be significantly increased. A recent review showed 
a consistent association between SO and cardiovascular disease 
risk. It is also a fact that most of the articles compiled in this 
study are of cross-sectional design, which cannot evaluate a 
causal relationship. It is also stated that many studies on this 
subject have been done on Asian people, so the generalization 
may be limited (37).

In the results of 24-hour blood pressure monitoring, which was 
the main purpose of our study, in the sarcopenic group daytime 
and nighttime systolic blood pressure, daytime means arterial 
pressure, and daytime and nighttime pulse pressure were the 
lowest. Daytime and nighttime systolic blood pressure, and 
daytime and nighttime mean arterial pressure were highest and 
daytime pulse rate was lowest in the obese group. For the SO 
group, we found that this group had the lowest mean arterial 
pressure at night and the highest pulse rate during the day. In 
logistic regression analysis, high age increased BMI, increased 
daytime systolic blood pressure, and increased mean daytime 
arterial pressure was found to be factors that may be associated 
with sarcopenia. In analyses of SO, female gender increased 
nighttime mean arterial pressure, and increased daytime pulse 
rate was found to be risk-related factors. The lowest systolic 
blood pressure values were significantly found in the sarcopenic 
group. The relationship between sarcopenia and blood pressure 
has been a subject of interest before and has been studied. Some 
studies accept sarcopenia as a cardiovascular risk and find that it 
is associated with high blood pressure (38,39). In contrast, some 
studies found sarcopenia to be associated with hypotension and 
orthostatic hypotension (8,40). In a previous study from our 
group, we found that sarcopenia may be associated with low 
blood pressure in older adults who have fallen (41). In this new 
study, in which we examined the relationship between blood 
pressure and body composition, the female and hospitalized 
patient groups had a higher rate. These groups are likely to 
be frail older adults with poor physical performance, frailty, 
and prone to dependency. This difference between the patient 
groups may have affected the results.
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It is seen that the obese group has relatively high blood pressure 
values. In light of this information, we may say that the group 
associated with low systolic blood pressure is the sarcopenia 
group, and the group associated with high systolic blood 
pressure is the obese group. Similar to the results in our study, 
the New Mexico Aging Process Study also showed that the rate 
of hypertension was higher in non-sarcopenic obese (42). In 
the case of sarcopenia, physical inactivity can lead to decreased 
energy and fat accumulation, especially in the abdominal area. 
This situation may be reflected in the clinic as a decrease in blood 
pressure. Conversely, it can be argued that abdominal obesity 
may lead to hypertension through cytokine activation (6,15).

From the mean arterial pressure measurements that were used 
as one of the predictors of adverse cardiovascular outcomes, 
the daytime value was the lowest in the sarcopenic group and 
the highest in the obese group, while the nighttime value was 
the lowest in the SO group and highest in the obese group. This 
result may associate high CVD risk with obesity. In the case of SO, 
the addition of sarcopenia to obesity appears to reduce the risk 
relatively. The question to be asked here is does the mean arterial 
pressure, which is known to be affected by arterial stiffness, really 
decrease in sarcopenia? What mechanism could this have? The 
answer to these questions may be the decrease in baroreceptor 
reflexes in sarcopenic patients and the low physical performance 
of this patient group as mentioned above. Although the values that 
increase the CVD risk seem to decrease sarcopenia in the results, it 
should be considered that these results may have different cut-off 
values in older adults and sarcopenic patients (41,43). 

When the results of the relationship between pulse and pulse 
pressure are examined, the addition of sarcopenia may be associated 
with a relative risk reduction for CVD compared to obesity alone. In 
previous studies, it has been argued that high levels of these values 
are associated with poor cardiovascular prognosis. In older adults, 
increased systolic pressure may be due to increased stiffness in 
the aorta and other large arteries (44). However, there are also 
studies in which it has been determined that low pulse pressure 
can be an indicator of poor prognosis and mortality, especially in 
patients with heart failure. Just as the effects of obesity and being 
overweight on mortality in older adults are paradoxical, there 
may be a paradox in these cardiovascular markers. Indicators such 
as blood pressure, mean arterial pressure, pulse rate, and pulse 
pressure cannot be used as only a sign of arterial health in older 
adults since most older adults have malnutrition, neurological 
disorders, and many comorbidities.

These findings have shown that obesity may have more of an 
effect on raising blood pressure and mean arterial pressure 
in older adults. Sarcopenia and SO may be associated with 
decreased blood and pulse pressure and mean arterial pressure in 
older adults (45). SO is a relatively new definition. To determine 
the health problems it is associated with, first of all, a consensus 

should be reached on its definition and the methods to be used 
in the definition. Prospective studies involving a large number of 
participants in the geriatric population, especially including and 
comparing frail adults and also community-dwelling persons 
will be interesting and valuable.

Study Limitations

Our study had some limitations. First of all, due to the 
retrospective cross-sectional design of the study, a causal 
relationship could not be established between blood pressure 
values and sarcopenia-SO. Secondly, the results cannot be 
generalized to all geriatric patients because the rate of 
inpatients was high in the patient group. Further studies using a 
sample pool more similar to the general population are needed. 
Lastly, the BIA method could be affected by the hydration status 
of individuals. In addition, the accumulation of fat in muscle 
tissue in obese individuals may lead to a missed diagnosis of 
sarcopenia. Despite all these disadvantages, the BIA method is 
accepted as a valid, inexpensive, portable, and reliable method 
for measuring muscle mass with EWGSOP.

Besides some limitations of the study, there are also quite a few 
strong aspects. The diagnosis of sarcopenia was made according 
to the new criteria defined in EWGSOP-2. In the diagnosis of 
sarcopenia, not only muscle mass but also performance was 
evaluated. The diagnosis of SO is done with the fat percentage 
measured by BIA for the definition of obesity. The evaluations 
and comparisons of the patients were made in a versatile 
way with sociodemographic data, CGA tests, and, lab data. 
Blood pressures are not instantaneous data, but a 24-hour 
measurement. In addition, the participants were divided into 
four different groups and compared. Thus, the most related 
component to the investigated factors was determined.

Conclusion
We found that obesity may be more related to blood pressure 
and mean arterial pressure elevation. Sarcopenia and SO may 
be associated with hypotension, low pulse pressure, and low 
mean arterial pressure in older adults. The rate of CHF and LDL 
elevation, which are clinically risk factors for CVD, were more 
common in the SO group. In the logistic regression analysis 
for SO, the female gender increased nighttime mean arterial 
pressure, and increased daytime pulse rate were found to be 
risk-related factors. SO is a common and easily overlooked 
clinical syndrome in older people. Our study showed that 
these patients may also have cardiovascular risk factors. In the 
geriatric population, screening should be done by focusing not 
only on sarcopenia but also on SO.
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Supplementary Table 2. Logistic regression analysis for 
sarcopenic obesity

ß (odd 
ratio)

95% CI p

Model 1 

Age 1.101 (1.044-1.160) 0.647

Gendera 3.556 (1.876-6.742) <0.001*

Diabetes nellitus 1.137 (0.560-2.311) 0.722

Congestive heart failure 1.016 (0.459-2.250) 0.958

Cerebrovascular event 0.792 (0.302-2.076) 0.635

Body mass index (kg/m2) 0.769 (0.703-0.840) 0.564

Fat mass percentage (%) 1.073 (1.032-1.117) 0.367

CI: Confidence interval, a: Be female

Supplementary Table 1. Logistic regression analysis for 
sarcopenia

ß (odd 
ratio)

95% CI p

Model 1 

Age 1.126 (1.073-1.181) <0.001*

Gendera 1.099 (1.042-1.159) 0.352

Diabetes mellitus 1.009 (0.607-3.184) 0.981

Congestive heart failure 1.390 (0.609-2.675) 0.436

Cerebrovascular event 1.180 (0.427-3.258) 0.479

Depression 0.354 (0.234-2.75) 0.647

Body mass index (kg/m2) 0.845 (0.789-0.904) <0.001*

Fat mass percentage (%) 0.514 (0.165-1.307) 0.752

CI: Confidence interval, a: Be female
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Introduction
Polypharmacy is becoming increasingly prevalent in older adults 
each year, particularly in nursing home residents (NHR). Older 
adults without disabilities can easily access health services 
to prescribe medications. The lack of assessment of patient’s 
prior medications by each specialist is the main reason for 
widespread polypharmacy among NHR. Consequently, the risk 
of polypharmacy increases along with an increased number of 
hospital admissions and comorbidities.

Polypharmacy does not have a generally accepted definition 
(1,2). Similarly, it was defined by the World Health Organization 
as followed: “Polypharmacy is the concurrent use of multiple 
medications. Although there is no standard definition, 
polypharmacy is often defined as the routine use of five or more 
medications. This includes over-the-counter, prescription and/

or traditional and complementary medicines used by a patient” 
(3). The most common definition for polypharmacy is the use 
of five or more medications (1). According to this definition, 
the prevalence of polypharmacy ranged from 38.1% to 91.2% 
in NHR (2,4,5). The prevalence of polypharmacy varied based 
on numerical definitions of polypharmacy, dependence of NHR, 
age, and level of care (1).

Polypharmacy increases as the number of comorbidities increases 
(6). Polypharmacy was found to be associated with heart disease, 
functional decline, stroke, geriatric syndromes, including 
cognitive impairment, depression, poor nutrition, and falls (7-9). 
Polypharmacy in long-term care facilities was associated with 
comorbid conditions; circulatory diseases, digestive disorders, 
endocrine and metabolic disorders, genitourinary disorders 
musculoskeletal disabilities, neurological motor dysfunction, 
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Abstract
Objective: Our aim is to determine the prevalence of polypharmacy and the relationship between polypharmacy and geriatric syndromes as well as 
comorbidity in older nursing home residents (NHR).

Materials and Methods: This observational and cross-sectional study was conducted with 217 adults ≥60 years of age who had Katz index of 
Independence in activities of daily living score over 4 points and were institutionalized at nursing care home from March to April 2019. Polypharmacy 
was defined as the daily use of 5 or more medications. Geriatric syndromes include dementia, depression, urinary incontinence (UI), malnutrition, 
falls, mobility problems, hearing loss, vision impairment.

Results: The prevalence of polypharmacy among NHR was 61.8%. By univariate analysis, polypharmacy was associated with chronic diseases such 
as heart disease, chronic obstructive pulmonary disease (COPD) and diabetes mellitus, and with geriatric syndromes such as dementia, depression, 
UI, and mobility problems (p<0.05). In the multivariate analyses, depression [odds ratio (OR) =9.57; 95% confidence interval (CI), 2.73-33.60] and 
mobility problems (OR= 4.88; 95% CI, 1.80-13.25) increased polypharmacy by 9.6 and 4.9-fold respectively.

Conclusion: Comorbidity and geriatric syndromes play an important role in the development of polypharmacy. Monitoring polypharmacy is often 
necessary as well as giving complex medication regimens for NHR.
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pulmonary diseases (5,10). As a result, polypharmacy was 
associated with the number of hospitalizations, length of stay, 
emergency department admission and all-cause hospitalization 
(2). Chang et al. (11) demonstrated an association between 
polypharmacy and mortality, regardless of chronic conditions.

Understanding the factors associated with polypharmacy is 
important to reduce negative outcomes of comorbidities. The 
relationship between polypharmacy and geriatric syndromes has 
been investigated generally in the community dwelling older 
outpatients in Turkey (12-17). In addition, research in nursing 
homes usually focused on the association of polypharmacy with 
sarcopenia in Turkey (18,19). Based on this background, the aim 
of this study is to determine the prevalence of polypharmacy 
and the relationship between polypharmacy and geriatric 
syndromes as well as comorbidities in older NHR.

Materials and Methods

Study population 

This observational and cross-sectional study was conducted 
with 217 adults, ≥60 years of age who were institutionalized at 
nursing care home from March to April 2019. The NHRs who had 
Katz index of independence in activities of daily living (KATZ-
ADL) score below 5 points were excluded (20). No sampling was 
done because it was planned to include all eligible NHRs in this 
study.

Assessments 

Data were collected using a structured questionnaire by 
researchers through face-to-face interviews with NHRs and 
the responsible nurses of them. Patients’ data about number 
of chronic diseases and prescribed drugs; falls (in the last year); 
the presence of urinary incontinence (UI); visual impairment; 
hearing loss; walking disability (the use of a cane, crutches, 
walking frame); malnutrition; admission to the hospital in 
the last six months, were noted. Polypharmacy was defined 
as the daily use of 5 or more medications (1,21), and NHRs 
were separated into groups by polypharmacy status as non-
polypharmacy and polypharmacy.

Geriatric Syndromes

Functional status

To evaluate functional status, KATZ-ADL scale was used. KATZ-
ADL assesses six functions, including dressing, feeding, going to 
toilet, continence, bathing and transferring. A score of 4 and 
below indicates functional impairment (20). The NHR who had 
KATZ-ADL score below 5 points were excluded. 

Dementia

The cognitive function of all NHRs is routinely assessed by 
clinical judgment annually and as needed; NHRs are referred 

to a neurologist as required. So, participants with a diagnosis 
of dementia and taking anti-dementia drugs were assessed as 
having dementia.

Depression

The presence of depression is assessed by the 15 item geriatric 
depression scale short-form in NHRs every six months; NHRs 
are referred to a psychiatrist as required. Participants with a 
diagnosis of depression and taking antidepressant treatment 
were assessed as having depression.

Falls

A fall was defined as “an unexpected event in which the 
participant comes to rest on the ground, floor, or lower level” 
(22). Falls history over the past 12 months has been noted.

UI

UI was defined as the unintentional passing of urine independent 
of the amount. Participants taking medication for UI were also 
included. 

Visual impairment

Visual impairment was defined as wearing glasses or a decreased 
ability to see. We assessed visual impairment by clinical 
judgment.

Hearing loss

Hearing loss was defined as the use hearing aids or the inability 
to hear as well as an individual with normal hearing. 

Mobility problems and using mobility aids

The presence of mobility problems was considered as existent if 
unsteady walking, difficulty in sitting and standing, difficulty in 
walking and moving, requiring use of mobility aids or falls were 
present. The use of a cane, crutches, and walking frame were 
noted as using mobility aids.

Malnutrition

Malnutrition is assessed by the mini nutritional assessment 
in NHRs every six months. Participants who received oral 
nutritional supplements based on a score 7 and lower MNA, 
were recorded as having malnutrition. 

Statistics

Data analyses were performed using SPSS version 25.0 for 
Windows. Normality was assessed by Kolmogorov-Smirnov’s 
test. Normally distributed quantitative variables were expressed 
by mean ± standard deviations, and those without normal 
distribution are expressed by median and minimum-maximum 
values. Quantitative variables without normal distribution 
were expressed by mean ± standard deviations in the table if 
they have statistical significance. Qualitative variables were 
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expressed as frequency and percentages. Chi-square (X²) test 
and Fisher’s Exact test were used in the analysis of qualitative 
variables. The t-test and Mann-Whitney U test were used in 
the analysis of quantitative variables where available. Multiple 
logistic regression analysis was performed for multivariate 
analysis. Logistic Regression model was performed for variables 
which showed significant relationships with univariate analysis. 
A value of p<0.05 was accepted as statistically significant. 

Results 
Of the NHRs, 54 (24.9%) were in the 60-69 age group, 85 (39.2%) 
in the 70-79 age group and 78 (35.9%) in the 80 and over age 
group. Median (min-max) of age was 76 (61-110). Median 
(min-max) of medication number of all NHRs was 6 (0-17), 3 
(0-4) in non-polypharmacy group, 7 (5-17) in polypharmacy 
group. Prevalence of polypharmacy was 61.8% in this study. 
The polypharmacy group had a higher hospital admission rate 
in last 6 months and a higher comorbidity prevalence than the 
non-polypharmacy group. There was no relationship between 
polypharmacy and other socio-demographic characteristics. 
Descriptive of the groups are shown in Table 1.

Of the NHRs, 38 (17.5%) had at least one chronic disease, 43 
(19.8%) had two chronic diseases and 136 (62.7%) had three 
or more chronic diseases. The most common diseases were 
hypertension (58.5%), cardiovascular system diseases (27.2%) 
and benign prostatic hyperplasia (22.6%), followed by chronic 
obstructive pulmonary disease (COPD) and diabetes mellitus (DM) 
(19.4%). Falls, malnutrition, hearing loss, and vision impairment 
were not associated with polypharmacy. Comorbidity status 
according to polypharmacy is given in Table 2. 

Thirteen (6%) participants took one drug, fifty-nine (27.2%) 
participants took two-four drugs, hundred and five (48.4%) 
participants took five-nine drugs, and twenty-nine (13.3%) 
participants ten or more drugs. The most used drugs in both groups 
were angiotensin-converting enzyme inhibitor&angiotensin-2 
receptor blocker, antiplatelet drugs, and diuretics. The most 
used drugs in NH are given in Table 3.

All chronic diseases, except geriatric syndromes, were 
significantly associated with polypharmacy in univariate and 
multivariate analysis. Depression was found to be a better 
independent predictor of polypharmacy in NHRs compared 
with other co-morbidities (odds ratio: 9.57; 95% confidence 
interval: 2.73-33.6; p<0.001) (Table 4). However, the depression 
had wide confidence intervals. In terms of geriatric syndromes, 
dementia and UI were not associated with polypharmacy in the 
multivariate analysis (Table 4).

Discussion
In this study, we aimed to determined the relationship 
between polypharmacy and comorbidities, especially geriatric 

syndromes, in NHR without functional impairment. Prevalence 
of polypharmacy was 61.8% and polypharmacy was increased 
with depression and mobility problems.

There was a significant difference between the polypharmacy 
group and non-polypharmacy group in scores of Katz ADL. 
A cross-sectional, observational study conducted by 1002 
community-dwelling older women showed that the use of five 
or more medications resulted in risk of decreasing instrumental 
ADL (IADL) score (23). A similar outcome was found by 
combining ADL and IADL (24). Furthermore, studies have found 
the negative association between ADL score and polypharmacy 
in chronic diseases (25-27). Also, there were a few studies that 
have not demonstrated the relationship between polypharmacy 
and functional decline in NH (28,29). Consequently, health 
professionals should be aware of the association between 
polypharmacy and functional decline.

Polypharmacy could be an indicator of an individual’s 
underlying medical condition. There is heterogeneity among 

Table 1. Descriptive statistics of study participants
Non 
polypharmacy
(n=83, 38.2%)

Polypharmacy
(n=134, 
61.8%)

p

Age (years) 74 (63-110) 77 (61-95) 0.19

Gender 0.21

M (n, %) 49 (59%) 69 (51.5%)

F (n, %) 34 (41%) 65 (48.5%)

Education level 0.18

Illiterate (n, %) 4 (4.8%) 15 (11.2%)

Literate (n, %) 2 (2.4%) 7 (5.2%)

1 to 11 years (n, %) 42 (50.6%) 63 (47%)

12 years and above 
(n, %) 10 (12.1%) 8 (6%)

Missing 25 (30.1%) 41 (30.6%)

Marital status (n, %) 0.44

Single 17 (20.7%) 28 (20.7%)

Married 9 (11%) 6 (4.4%)

Divorced or widow 56 (67.1%) 97 (72.6%)

Missing 1 (1.2%) 3 (2.2%)

Length of stay in 
institution (n, %)* 0.48

0-6 months 4 (4.8%) 8 (5.97%)

Above 6 months 79 (95.2%) 125 (93.3%)

Missing 1 (0.75%)

Hospital admission 
in the last 6 months 
(mean ± SD)

1.22±1.55 2.80±3.13 <0.001

Comorbidities (mean 
± SD) 1.87±1.23 3.87±1.45 <0.001

*Fisher’s Exact test, SD: Standard deviation, the bold values indicate the number for 
statistical significance
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studies investigating the relationship between polypharmacy 
and comorbidities (30). Like our study, Gocer et al. (31) found 
that the prevalence of polypharmacy was higher in NHR with 
hypertension, heart disease and COPD. In a systematic review, 
cognitive impairment, hypertension, and DM were the most 
prevalent comorbidities in long-term care residents (5). Similarly, 
prevalence of polypharmacy has increased with an increase in 
the number of chronic diseases among the community dwelling 
older adults (32). In a recent cross-sectional retrospective study, 
polypharmacy was more prevalent in geriatric outpatients with 
hypertension, DM, and COPD (33). As for the coexistence of 
heart disease, DM, COPD, the number of medications inevitably 
increase. Also, the use of anticholinergic drugs strengthens the 
association between polypharmacy and comorbidities (32). If the 
medication was continued although the symptoms had resolved, 
negative outcomes occur (34,35). As a result, medications 
used by older adults should be evaluated in accordance with 
international or national guidelines (15,36-39).

The presence of a geriatric syndrome is known to increase the risk 
of polypharmacy. In our study, by univariate analysis, geriatric 
syndromes such as dementia, depression, UI, and mobility 
problems were significantly associated with polypharmacy. In 
the multivariate analyses, depression and mobility problems 
were significantly associated with polypharmacy and presences 
of these diseases increase polypharmacy by 9.6 and 4.8-fold 
respectively. The Shelter study found that polypharmacy was 
increased by 2-fold with depression (4). Similarly, depression 
was independently related to presence of polypharmacy and 
the use of potentially inappropriate medication in geriatric 
outpatients (12,14). A multicenter study based on the survey 
of health and ageing in Europe found that polypharmacy was 
associated with depression, lack of finance, lower ADL score 
(26). On the contrary to our findings, Küçükdağlı (14) found 
that UI in geriatric outpatients was independently related to 
polypharmacy in univariate and multivariate analysis. As far as 
dementia is concerned, there was a similar outcome in geriatric 
outpatients to our study (16). Our study conducted in NHRs 
with a KATZ score 5 and over. As a result, the study participants 
were functional and potentially less frail. Polypharmacy could 
have been related to a broader spectrum of geriatric syndromes, 
if the study population had been more functionally dependent.

Polypharmacy has a negative impact on conditions affecting 
mobility, such as falls and functional decline (40-42). We 
showed that polypharmacy was associated with mobility 
problems, not falls. A recent cross-sectional study carried 
out geriatric outpatients found that polypharmacy was 
independently associated with poor physical performance 
rather than falls (33). Several studies have shown a relationship 
between polypharmacy and falls (2). Izza et al. (43) showed that 
the odds of falling increased by 1.058 times for every additional 
drug prescribed after adjusting for gender, age, and dementia. 

Table 2. Comorbidities and geriatric syndromes according to 
polypharmacy status

Comorbidities 
Non 
polypharmacy
(n=83, 38.2%)

Polypharmacy
(n=134, 
61.8%)

p

KATZ score  
(median, min-max) 6 (5-6) 6 (5-6) 0.017

Diabetes mellitus 8 (9.6%) 34 (25.4%) 0.004
Arrhythmia 2 (2.4%) 20 (14.9%) 0.003
Cardiovascular disease 9 (10.8%) 50 (37.3%) <0.001
Heart failure 1 (1.2%) 15 (11.2%) 0.006
Malignancy* 1 (1.2%) 9 (6.7%) 0.054
COPD 6 (7.2%) 36 (26.9%) <0.001
Hypertension 37 (44.6%) 90 (67.2%) 0.001
Benign prostatic 
hyperplasia 13 (15.7%) 36 (26.9%) 0.055

Thyroid disease 4 (4.8%) 28 (20.9%) 0.001
Peripheral vascular 
disease 1 (1.2%) 14 (10.4%) 0.01

Parkinson disease 3 (3.6%) 6 (4.5%) 0.76
Geriatric syndromes
Dementia 4 (4.8%) 19 (14.2%) 0.03
Depression 4 (4.8%) 33 (24.6%) <0.001
Urinary incontinence 5 (6%) 22 (16.4%) 0.02
Malnutrition* 0 3 (2.2%) 0.23
Falls* 5 (6%) 7 (5.2%) 0.51
Mobility problems 9 (10.8%) 42 (31.3%) 0.01
Using mobility aids 10 (12%) 39 (29.1%) 0.003
Hearing loss 12 (14.5%) 25 (18.7%) 0.42
Vision impairment 21 (25.3%) 35 (26.1%) 0.89
COPD: Chronic obstructive pulmonary disease, the bold values indicate the number for 
statistical significance, *Fisher’s Exact test

Table 3. The most commonly used drugs in nursing homes

Drug type
Non 
polypharmacy
(n=83, 38.2%)

Polypharmacy
(n=134, 61.8%)

p

PPI 16 (19.3%) 60 (44.8%) 0.00

Antiplatelet drugs 23 (27.7%) 72 (53.7%) 0.00

ACE inhibitor or ARB 22 (26.5%) 71 (53%) 0.00

Diuretic 24 (28.9%) 65 (48.5%) 0.04

Beta blocker 13 (15.7%) 51 (38.1%) 0.00

Calcium channel 
blocker 10 (12%) 32 (23.9%) 0.032

Vasodilator 6 (7.2%) 33 (24.6%) 0.01

Inhaler beta mimetic 5 (6%) 36 (26.9%) 0.00

SSRI/SNRI 5 (6%) 34 (25.4%) 0.00

Vitamin supplement 5 (6.1%) 38 (28.4%) 0.00

Anticholinergic 6 (7.2%) 33 (24.6%) 0.001

Alpha blocker 10 (12%) 29 (21.6%) 0.074

ACE: Angiotensin-converting enzyme, ARB: Angiotensin II receptor blocker, SNRI: 
Serotonin and norepinephrine reuptake inhibitors, SSRI: Selective serotonin reuptake 
inhibitors, PPI: Proton pump inhibitors
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A study conducted to community-dwelling adults aged 55 years 
and over with a fall history indicated that the use of at least five 
daily prescribed molecules was associated with impaired timed-
up and go test after adjusting for the number of comorbidities 
(44). The presence of the polypharmacy also is a significant 
risk factor for potentially inappropriate medication use. Thus, 
it poses a risk of geriatric syndromes (15). Some medications 
can increase the risk of geriatric syndrome because of their 
anticholinergic effects, sedative properties or by causing adverse 
drug reaction (45,46). 

In the literature, the most used drugs in NHs were for heart 
disease medications (31,47). The most prevalent medications 
taken by all long-term care residents were gastrointestinal 
agent, diuretic and analgesic/antipyretic drugs in a systematic 
review (5). In a study conducted by 1843 NHR, they found 
that rate of use of cardiovascular medications (including 
antiplatelets, beta blockers, angiotensin-converting enzyme 
inhibitors, calcium channel blockers, and statins) was decreased 
following institutionalization over a period of one year (48). 
Also, in this study, the most common comorbidity was heart 
disease, as a result, the most frequently used drug group was 
cardiovascular medications.

Study Limitations 

To our knowledge, this is the first study that has recently 
focused on the relationship between geriatric syndromes 
and polypharmacy in Turkish NHs. We realized that geriatric 
syndrome awareness was ensured through regular screening in 
NH. A relevant limitation of the study was number of NHR. Also, 
by the reason of conducted in one nursing home, the results 
cannot be generalized to all the NHR. Additionally, this study 
does not help to determine cause and effect for certain because 
of having cross sectional type. NHR were not evaluated with 
the comprehensive geriatric assessment, previously diagnosed 

health conditions were noted. Consequently, prevalence of 
geriatric syndromes can be even higher. Also, visual and hearing 
loss were assessed subjectively. Therefore, the associations 
between polypharmacy and visual and hearing loss might not 
be as well determined.

Conclusion 
Comorbidity and geriatric syndromes play a significant role in 
the prevalence of polypharmacy. Assessment of polypharmacy 
is necessary during the administration of complex medication 
regimens for NHR. There was a statistical difference in Katz score 
between polypharmacy group and non-polypharmacy groups in 
this study, although it was conducted among individuals who 
were described independent with Katz ADL. This is the first 
study evaluating the relationship between polypharmacy and 
geriatric syndromes in NHRs in Turkey. Given the scarcity of the 
studies on this subject and difficulty of getting permission for 
research in Turkish NHs, we believe that this study is valuable. 
Polypharmacy is common in NHs and is associated with geriatric 
syndromes. We believe that prevalence of the polypharmacy will 
increase even further as evaluated through a comprehensive 
geriatric assessment. With prospective studies, the effect of 
deprescribing on geriatric syndromes can be investigated. Also, 
the studies investigating the prescription cascade are needed. 
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Table 4. Logistic regression analysis where risk of polypharmacy was taken as a dependent variable
Variables Polypharmacy (>5 drugs)

Univariate models Multivariate model

OR 95% CI p OR 95% CI p

CVD 4.89 2.25-10.62 0.000 5.71 2.22-14.66 0.000

Hypertension 2.54 1.45-4.47 0.001 2.63 1.25-5.54 0.011

COPD 4.71 1.89-11.76 0.001 7.04 2.29-21.60 0,001

Depression 6.45 2.19-18.98 0.001 9.57 2.73-33.60 0.000

Mobility problems 3.75 1.72-8.21 0.001 4.88 1.80-13.25 0.002

Thyroid disease 5.22 1.76-15.48 0.003 6.53 1.83-23.31 0.004

Diabetes mellitus 3.19 1.39-7.28 0.006 5.58 1.96-15.84 0.001

Arrhythmia 7.11 1.61-31.25 0.009 7.02 1.31-37.47 0.023

UI 3.06 1.11-8.44 0.03 2.06 0.58-7.28 0.26

Dementia 3.26 1.07-9.96 0.04 3.28 0.82-13.18 0.094

CVD: Cardiovascular disease, UI: Urinary incontinence, COPD: Chronic obstructive pulmonary disease, CI: Confidence interval
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Introduction
A slight increase in systolic blood pressure (SBP) is expected 
when standing up from a lying or sitting position. This increase 
in SBP is due to the displacement of approximately 500-700 mL 
of blood from the central circulation to splanic or pulmonary 
circulation because of standing up. With the effect of gravity, 
some of the blood accumulates in the lower extremities, and 
this can cause some degree of cerebral hypoperfusion. The 
sympathetic nervous system is activated to increase the amount 
of blood in the central circulation. Factors such as baroreceptor 
activation, cardiac output, the release of neurotransmitters, 
and increased vascular tonus try regulating blood pressure (BP). 
Neurotransmitters such as norepinephrine and dopamine are 
involved in the regulation of BP due to orthostatic change. The 
spectrum of the events occurring in the orthostatic response 
includes sympathetic system activation, parasympathetic system 
inhibition, and increased systole. With reduced parasympathetic 
activity, there is an increase in heart rate, sympathetic tone, 
and vasoconstriction, and then an increase in total peripheral 

resistance. As a result of all these events, SBP increases due to 
the change of position (1).

Orthostatic hypotension (OH) is identified as a decline in SBP 
of at least 20 mmHg and/or a decline of at least 10 mmHg in 
diastolic BP within 3 min of standing. OH is related to falls, 
cognitive impairment (CI), dementia, cardiovascular events, 
syncope, frailty, and mortality (2). OH prevalence in older adults 
varies from 9% to 50%. These variations in the OH rates are 
often because of the presence of multimorbidities [diabetes 
mellitus (DM), dementia, cerebrovascular accident (CVA), 
Parkinson disease, cardiovascular disease (CVD), hypertension 
(HT), etc.], older age, measurement technique (active standing 
test and head-up tilt table), and the status of the participants 
in the study (community-dwelling, outpatient, hospital, nursing 
home, etc.) (2,3). The presence of OH, its severity, and chronicity 
of the decline in orthostatic BP, all affect the perfusion of 
cerebrum and cognitive decline and may cause CI (2,3). Some 
researchers found that cognition and OH were associated with 
each other (4,5), while others found opposing views (6,7). In 
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Abstract
Objective: This study aimed to investigate the associations orthostatic hypotension (OH) and the cognitive status of patients.

Materials and Methods: OH diagnosis was achieved by measuring the supine blood pressure (BP), which was taken twice after lying for 5 min 
and the standing BP, which was taken twice after standing for 3 min. Mini-mental state examination (MMSE) determined the cognitive status of 
patients. If the score of MMSE was below 24, then the patient was diagnosed with cognitive impairment. 

Results: The prevalence of OH, systolic OH (SysOH) and diastolic OH (DiOH) were 31.8% (n=181), 16.7% (n=95), and 24.1% (n=137), respectively. 
23.9% of participants had CI. Individuals with older age were at higher risk for OH and DiOH [odds ratio (OR) =1.03, 95% confidence intervals (CI) 
=1.01-1.05, p=0.012 for OH and OR =1.04, 95% CI =1.01-1.06 p=0.013 for DiOH). In multivariate analysis, OH, SysOH, and DiOH were not related 
to CI (all p>0.05).

Conclusion: The presence of OH increases with aging, so its evaluation should not be forgotten.
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some studies (6,8-10), systolic OH (SysOH) and diastolic OH 
(DiOH) were considered separately. In these studies (6,10), low 
SBP was found to be significantly with cognition, but in a few 
recent studies, it was seen that low DBP also affects cognitive 
functions as well as SBP and has a role in the development of 
dementia (8,9). Although it is already known that the presence 
of SysOH and DiOH enhances the risk of dementia. Up to now, 
their relationship of OH with CI has not been clearly explained. 
There are many striking differences among the studies due to 
the use of different tests to evaluate cognitive functions, small 
sample sizes, and variable age range sof the samples (3-7). 

In this study, we hypothesized that the presence of both DiOH 
and SysOH is a risk factor for CI. With this research, we aimed to 
show the relationship between OH, SysOH, DiOH and CI, and to 
define other states associated with OH.

Materials and Methods

Study design

This study was designed as cross-sectional and included 569 
participants, who attended a geriatric outpatient clinic. All 
over 60 years old patients were included in the study. Patients 
diagnosed with mild cognitive impairment, dementia, eye/
hearing impairment, depression, and delirium were excluded 
from the study.

All participants gave written informed consent. Written 
informed consent was obtained from the patient or caregivers 
in case of cognitive impairment (dementia or delirium). The 
study was approved by the Local Ethics Committee of Erciyes 
University (Erciyes University Ethics Committee/decision no: 
2019/136).

Data collection

Socio-demographic data (age, gender, and educational level), 
number of medications, and history of chronic diseases (DM, 
CVD, HT, CVA, Parkinson’s disease) were recorded. The patients 
were asked whether they had fallen in the last year, the number 
of falls and whether they were afraid of falling.

The BP of the participants was measured on the brachial artery 
with an Omron brand oscillometric measurement device. OH 
diagnosis was achieved by measuring the SBP as taken twice 
after lying for 5 min and the standing BP taken twice after 
standing for 3 min. OH was defined as a decline in systolic BP 
(SBP) of at least 20 mmHg and/or a decline of at least 10 mmHg 
in diastolic BP (DBP) within 3 min of standing (11). Additionally, 
OH was evaluated as SysOH and DiOH. Furthermore, in examining 
OH using this description, SysOH (reduction in SBP >20 mmHg) 
and DiOH (reduction in DBP >10 mmHg) were investigated 
independently.

The cognitive status of patients was determined with the mini-
mental state examination (MMSE) (12). If the score of MMSE 
was below 24, the patient was diagnosed with CI.

For each patient, basic and instrumental activities of daily living 
(ADL) (13,14), (scores range from 0 to 18 points and from 0 to 
24 points, respectively), SARC-F questionnaire (15), and FRAIL 
questionnaire (16) were also recorded. For FRAIL, a total of 0 
points is categorized as non-frail, 1 as pre-frail, and 2 and above 
as frail. 

Statistics

Histogram, q-q plots were examined and Shapiro-Wilk’s test was 
applied to assess the data normality. The Levene test was used to 
test variance homogeneity. To compare the differences between 
groups, the Pearson chi-square test was applied for categorical 
variables, and the Mann-Whitney U test was applied for 
continuous variables. Binary logistic regression analysis models 
were built to investigate the effect of variables in estimating 
OH and SysOH and DiOH in geriatric patients. For this reason, 
each of these variables was dichotomized (OH, SysOH >20 mg/
dL and DiOH >10 mg/dL) and separately evaluated. Moreover 
crude, age and gender-adjusted, and multiple models were 
fitted separately. Significant variables at p<0.25 were included 
in multiple models and backward elimination was performed to 
identify independent risk factors. The Wald statistic were used as 
model selection criteria. Odds ratios (OR) were calculated with 
95% confidence intervals. The linearity assumption between the 
log-odds and the independent variables was checked by visually 
inspecting the scatter plot between each predictor and the logit 
values. Multicollinearity assumption of the regression analysis 
were assessed by checking the Pearson correlation coefficients 
between the variables and calculating the variance inflation 
factors (VIF) for each variable. Hosmer-Lemeshow goodness of 
fit test statistic was calculated to assess the goodness of fit of 
the final models. All analyses were performed using TURCOSA 
(Turcosa Analytics Ltd. Co., www.turcosa.com.tr) statistical 
software. P-values less than 5% were considered statistically 
significant.

Results
Five hundred and sixty-nine individuals over the age of 60 were 
included in the study. The mean age of the participants was 
72.16+7.38 (range 60-96). Three hundred and ninety-eight 
(69.9%) of the participants were female. The prevalence of 
OH, SysOH, and DiOH were 31.8% (n=181), 16.7% (n=95), and 
24.1% (n=137), respectively. Table 1 shows the characteristics 
of the study population based on presence or absent OH, 
SysOH, and DiOH. Subjects with OH were more likely to be older 
(71.0 vs 72.0 p=0.029), had more medications (p=0.006), had a 
lower MMSE score (p=0.003), and all BP measurements were 
significantly different from non-OH patients. Participants in 
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the DiOH group were older (71.0 vs 73.0, p=0.001), had more 
medications (p=0.008), had lower instrumental activity of daily 
living (IADL) score (p=0.021), had a higher supine SBP and DBP, 
had lower standing SBP and DBP (for BP p=0.011, <0.001, 0.025 
and <0.001 respectively). Individuals with SysOH had a higher 
supine SBP and DBP, and lower standing SBP (p<0.001 for all). 
The mean MMSE score was 25.30+4.72. One hundred and thirty-
six (23.9%) participants were diagnosed with CI with less than 
24 points in the MMSE test. 

In the chi-square analysis, CI was significantly related to the 
presence of OH (p=0.003). When we evaluated the SysOH and DiOH, 
only DiOH had a significant relationship with CI (p=0.002). As seen 
in Figure 1, where the distribution of MMSE scores is shown, the 
mean of MMSE is lower in individuals with OH and DiOH.

After checking the scatter plots between the predictors and the 
logit values, we did not observe any non-linear relationship. 
In addition, all correlation coefficients were lower than 0.70 
and VIF scores were lower than 5. Thus, we continued the 
analysis assuming that these assumptions were met. In the built 
multiple models, there were very few variables were found to 
be significant. However, the p-values of some variables (KATZ-
ADL and MMSE score for SysOH, gender and MMSE score 
for DiOH) were very close to 0.05. These results show a trend 
toward statistical significance (17) and we left these variables 
in the model. The Hosmer-Lemeshow test resulted as X2=9.179, 
p=0.327 for OH; X2=4.745, p=0.784 for SysOH and X2=14.315, 
p=0.074 for DiOH. These results revealed the appropriatness 
of the built multiple binary logistic regression model in order 
to predict OH, SysOH and DiOH in geriatric patients (Table 2). 
In the multiple analysis, the OR (95% CI) of age, IADL, MMSE 
score, gender were 1.03 (1.01-1.05), 1.05 (0.99-1.12), 0.95 
(0.91-1.00), 0.66 (0.43-1.00), 1.03 (1.00-1.06) and 0.96 (0.92-
1.00) respectively. Low MMSE scores was not associated with 
OH, SysOH and DiOH in older adults (p=0.084, 0.248, and 0.062, 
respectively). 

Discussion
In the present study, 31.8% of the participants had OH and 23.9% 
of the participants were diagnosed with CI. The prevalence of 
SysOH and DiOH was 16.7% and 23.7%, respectively. In this 
study, OH, SysOH and DiOH was associated with only older age 
not cognitive impairment. 

The prevalence of OH reported in some studies was between 
9% and 50%, and increased with older age (3,6,10,18-23). In 
the present study prevalence of OH was 31.8%. The difference 
in the prevalence was because of the clinical conditions, ages, 
comorbidities, and community dwelling-outpatient-inpatient 
status of the participants. In our study, the prevalence of DiOH of 
the participants was higher than in the literature (6,8,10,19,23). 

None of these studies published the demographic data of the 
DiOH patients. Therefore, we could not compare them with our 
patients. In some studies (10,19), the participants with OH were 
younger than those in present study. Additionally, one of the 
studies had more hypertensive individuals than in the present 
study (10). Assuming that those with DiOH present in these 
studies were younger and had more hypertensive participants, 
we can explain the difference between them and our study.

The relationship between OH and cognition was controversial 
(3-7,22,24). Some studies found a direct relationship between 
OH and CI, and OH related to cognitive decline and dementia in 
follow-up (3,4,19,20,22). Some of the researchers did not show 
any relationship between OH and CI, due to the retrospective 
design of the studies, the difference in the methods used in 
the diagnosis of OH, using different cognitive performance 
test, or characteristics (community-dwelling, low mean age) 
of participants (2,3,6). Until now, few articles have examined 
the relationship between the presence of OH- SysOH- DiOH, 
and CI (6,10,23). One of these studies found no relationship 
between these parameters (23). The others discovered that only 
SysOH was directly related to CI (6,10). In studies to date, a 
relationship between SBP and cognition has been shown, but 
in a few studies in recent years, it has been seen that low DBP 
has an effect on cognitive functions as well as SBP and a role in 
dementia development (8,9). Multiple mechanisms explain the 
relationship between OH and CI. In the presence of CI in an area 
where cardiovascular activities are regulated, OH be may seen 
together with CI (22). The relationship between OH and cognition 
is thought to be due to recurring cerebral hypoperfusion (25). 
In addition, Elmstáhl and Rosén (26) showed by EEG that in 
OH patients, the cerebral blood flow (CBF) decreases, so this 
may lead to cerebral damage and CI. A 50-60% reduction 
in CBF in healthy individuals is known to be associated with 
mild symptoms of cerebral hypoperfusion and the standing 
position, which is the biggest affect to the CBF, has most 
decreased CBF (27). Furthermore, CBF may decrease more when 
the compensatory response is not appropriate due to changes 
in vascular structures and impaired baroreceptor response in 
older individuals. Since the blood supply and oxygenation of 
the brain decreases, cognitive functions may be impaired. 
Cerebral hypoperfusion secondary to hypotension may induce 
cortical infarcts, which accelerate the degenerative process of 
Alzheimer’s disease (28). Likewise, cerebral hypoperfusion may 
cause metabolic changes; this may increase oxidative stress and, 
cause neurodegeneration and atrophy due to neurotransmitter 
failure and amyloid deposition (29). In this study, when both 
SysOH and DiOH were investigated one by one, we did not 
observe any relationship between CI and both SysOH and DiOH.

Intensive BP control with medications increases the risk of OH 
in older individuals. It is known in the results of the Systolic 
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Table 1. Comparison of demographic and clinical variables between OH, systolic OH and diastolic OH groups

Variables

OH

p

Systolic OH

p

Diastolic OH

pNon-OH
n=388, 68.2%

OH
n=181, 
31.8%

Non
n=474, 
83.3%

Systolic OH
n=95, 16.7%

Non
n=432, 
75.9%

Diastolic OH
n=137, 
24.1%

Gender 
Male
Female

109 (63.7)
279 (70.1)

62 (36.3)
119 (29.9)

0.135
143 (83.6)
331 (83.2)

28 (16.4)
67 (16.8)

0.893
119 (69.6)
313 (78.6)

52 (30.4)
85 (21.4)

0.021

Age (years) 71.0 
(66.0-76.0)

72.0 
(67.0-79.0)

0.029 71.0 
(66.0-77.0)

72.0 
(72.0-78.0)

0.512
71.0 
(66.0-76.0)

73.0
(68.0-80.0)

0.001

DM 164 (42.3) 86 (47.5) 0.240 202 (42.6) 48 (50.5) 0.156 185 (42.8) 65 (47.4) 0.342

HT 254 (65.5) 123 (68.0) 0.558 306 (64.6) 71 (74.7) 0.055 285 (66.0) 92 (67.2) 0.799

CVA 25 (6.4) 4 (2.2) 0.032 27 (5.7) 2 (2.1) 0.146 26 (6.0) 3 (2.2) 0.076

CVD 60 (15.5) 37 (20.4) 0.141 74 (15.6) 26 (24.2) 0.042 69 (16.0) 28 (20.4) 0.226
Parkinson 
disease 25 (6.4) 13 (7.2) 0.742 35 (7.4) 3 (3.2) 0.132 26 (6.0) 12 (8.8) 0.263

Number of 
comorbidites 

3.0
(2.0-4.0)

2.0
(2.0-4.0)

0.855
3.0
(2.0-4.0)

4.5
(3.0-6.0)

0.170
3.0
(2.0-4.0)

2.0
(2.0-3.5)

0.825

Number of 
medications 

4.0
(2.0-5.0)

5.0
(2.2-6.0)

0.006 4.5
(3.0-6.0)

4.5
(3.0-6.0)

0.081
3.0
(2.0-4.0)

5.0
(3.0-6.2)

0.008

History of 
falling 128 (33.0) 60 (33.1) 0.970 160 (33.8) 28 (29.5) 0.418 138 (31.9) 50 (36.5) 0.324

Fear of falling 163 (42.0) 90 (49.7) 0.566 208 (44.2) 45 (47.4) 0.566 182 (42.4) 71 (51.8) 0.054

Number of 
falling

1.0
(1.0-2.5)

2.0
(1.0-3.0)

0.177
0.0
(0.0-1.0)

0.0
(0.0-1.0)

0.186
0.0
(0.0-1.0)

0.0
(0.0-1.0)

0.492

SARC-F total 
score

3.0
(1.0-5.0)

3.0
(1.0-5.0)

0.328
3.0
(1.0-5.0)

3.0
(1.0-5.0)

0.899
3.0
(1.0-5.0)

3.0
(2.0-5.0)

0.078

FRAIL total 
score

2.0
(1.0-3.0)

2.0
(1.0-3.0)

0.920
2.0
(1.0-3.0)

2.0
(1.0-3.0)

0.788
2.0
(1.0-3.0)

2.0
(1.0-3.0)

0.283

KATZ ADL total 
score

18.0
(18.0-19.0)

18.0
(18.0-18.0)

0.368
18.0
(18.0-18.0)

18.0
(18.0-18.0)

0.734
18.0
(18.0-18.0)

18.0
(17.0-18.0)

0.081

KATZ ADL 
Dependent
Par. dependent
Independent

3 (0.8)
54 (13.9)
331 (85.3)

1 (0.6)
32 (17.7)
148 (81.8)

0.490
4 (0.8)
69 (14.6)
401 (84.6)

0 (0.0)
17 (17.9)
78 (82.1)

0.486
3 (0.7)
59 (13.7)
370 (85.6)

1 (0.7)
27 (19.7)
109 (79.6)

0.225

IADL total 
score

22.0
(18.0-22.0)

21.0
(16.5-22.0)

0.301
21.0
(17.0-22.0)

22.0
(19.0-22.0)

0.326
22.0
(18.0-22.0)

21.0
(16.0-22.0)

0.021

IADL
Dependent
Par. dependent
Independent

14 (3.6)
72 (18.6)
302 (77.8)

9 (5.0)
36 (19.9)
136 (75.1)

0.670
20 (4.2)
94 (19.8)
360 (75.9)

3 (3.2)
14 (14.7)
78(82.1)

0.429
15 (3.5)
75 (17.4)
342 (79.2)

8 (5.8)
33 (24.1)
96 (70.1)

0.081

MMSE total 
score

27.0 
(24.0-29.0)

26.0 
(22.5-28.0)

0.003 27.0
(24.0-29.0)

26.0
(23.0-28.0)

0.246
27.0
(24.0-29.0)

26.0
(22.0-28.0)

0.001

MMSE 
Low
Normal

79 (51.8)
309 (71.4)

57 (41.9)
124 (28.6)

0.004 112 (82.4)
362 (83.6)

24 (17.6)
71 (16.4)

0.733
90 (66.2)
342 (79.0)

46 (33.8)
91 (21.0)

0.002

Supine SBP  130 (120-140)
140 
(120-150)

0.001 130
(120-140)

140
(130-155)

<0.001 130
(120-140)

140
(120-150)

0.011

Supine DBP 80.0
(70.0-80.0)

80.0
(70.0-90.0)

<0.001 80.0
(70.0-80.0)

80.0
(70.0-90.0)

<0.001 80.0
(70.0-80.0)

80.0
(70.0-90.0)

<0.001

Standing SBP 130
(120-140)

120
(110-130)

<0.001 130
(120-140)

120
(100-130)

<0.001 129
(115-140)

120
(110-132.5)

0.025

Standing DBP 80.0
(70.0-89.5)

70.0
(60.0-80.0)

<0.001 80.0
(70.0-85.0)

70.0
(60.0-80.0)

0.171
80.0
(70.0-88.0)

70.0
(60.0-80.0)

<0.001

ADL: Activities of daily living, CVA: Cerebrovascular accident, CVD: Cardiovascular disease, DBP: Diastolic blood pressure, DM: Diabetes mellitus, HT: Hypertension, IADL: Instrumental 
activities of daily living, MMSE: Mini mental state examination, OH: Orthostatic hypotension, SBP: Systolic blood pressure, data are summarized as n (%), median (1st-3rd quartiles). 
Significant p-values are shown in bold 
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Table 2. Univariate and multiple binary logistic regression analysis in estimating OH, systolic and diastolic OH in geriatric patients

Variables
Crude model Adjusted model Multiple model

OR (95% CI) p OR (95% CI) p OR (95% CI) p
OH
Gender (male/female) 1.33 (0.91-1.95) 0.136 - - - -
Age (years) 1.03 (1.01-1.05) 0.012 - - 1.03 (1.01-1.05) 0.012
KATZ-ADL 0.98 (0.88-1.09) 0.693 1.01 (0.91-1.12) 0.887 - -
IADL 0.99 (0.95-1.03) 0.570 1.01 (0.97-1.05) 0.699 - -
SARC-F 1.03 (0.96-1.11) 0.382 1.03 (0.96-1.11) 0.439 - -
Frail 0.98 (0.85-1.12) 0.805 0.97 (0.84-1.11) 0.627 - -
Number of comorbidites 1.01 (0.88-1.15) 0.896 1.02 (0.89-1.16) 0.809 - -
MMSE score 0.96 (0.92-0.99) 0.023 0.97 (0.93-1.01) 0.084 - -
Systolic OH
Gender (male/female) 0.97 (0.60-1.57) 0.893 - - - -
Age 1.01 (0.98-1.04) 0.406 - - - -
KATZ-ADL 1.05 (0.91-1.21) 0.539 1.06 (0.92-1.24) 0.423 - -
IADL 1.03 (0.98-1.09) 0.198 1.05 (0.99-1.11) 0.080 1.05 (0.99-1.12) 0.055
SARC-F 1.01 (0.92-1.10) 0.818 1.00 (0.91-1.10) 0.989 - -
Frail 0.95 (0.80-1.13) 0.599 0.94 (0.78-1.12) 0.467 - -
Number of comorbidites 1.12 (0.95-1.31) 0.181 1.12 (0.95-1.32) 0.181 - -
MMSE score 0.97 (0.93-1.02) 0.250 0.98 (0.93-1.03) 0.248 0.95 (0.91-1.00) 0.056
Diastolic OH
Gender (male/female) 1.61 (1.07-2.41) 0.021 - - 0.66 (0.43-1.00) 0.053
Age 1.05 (1.02-1.07) <0.001 - - 1.03 (1.00-1.06) 0.017
KATZ-ADL 0.93 (0.84-1.03) 0.176 0.97 (0.87-1.08) 0.569 - -
IADL 0.96 (0.92-0.99) 0.041 0.98 (0.94-1.03) 0.451 - -
SARC-F 1.06 (0.98-1.14) 0.126 1.06 (0.98-1.15) 0.149 - -
Frail 1.06 (0.91-1.22) 0.456 1.04 (0.89-1.21) 0.645 - -
Number of comorbidites 0.98 (0.84-1.13) 0.750 0.99 (0.85-1.15) 0.877 - -
MMSE score 0.95 (0.91-0.99) 0.007 0.96 (0.92-1.00) 0.062 0.96 (0.92-1.00) 0.062
ADL: Activities of daily living, IADL: Instrumental activities of daily living, MMSE: Mini mental state examination, OH: Orthostatic hypotension, OR: Odds ratio, CI: Confidence interval, 
adjusted models are controlled for age and gender. Significant p-values are shown in bold

Figure 1. MMSE score distribution of OH, systolic OH and diastolic OH patients. The line in the middle is median, the bottom line is 25 percentiles, the upper 
line is 75 percentiles

MMSE: Mini mental state examination, OH: Orthostatic hypotension
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Blood Pressure Intervention Trial (SPRINT), that lower BP is not 
protective from death and morbidities in frail and functionally 
limited older adults (30,31). Therefore, older people who undergo 
intensive BP control with medications should be carefully 
selected and questioned at every clinical visit for the presence 
and symptoms of OH, because OH may cause clinical situations 
that may result in morbidity and mortality in older patients. 

Study Limitations

This study has some limitations. One of them is the sample 
size. The sample size may not have been large enough to show 
the relationship between CI and SysOH and DiOH. Therefore, 
although the relationship between CI and OH, SysOH and DiOH 
was significant in the chi-square analysis, this significance was 
lost in the multivariate analysis. We hope that the relationship 
between OH and cognitive impairment can be better explained 
by increasing the sample size in future studies. In this study, 
MMSE was used to evaluate the cognitive performance of all 
participants. However, the use of MMSE may be limited for some 
reasons. The MMSE test is inadequate in evaluating verbal and 
visual memory, and MMSE is insufficient to detect cognition 
impairment in people with a high education level. People who 
have normal cognition with MMSE should be evaluated with 
other tests (such as Montreal Cognitive Assessment). However, 
the MMSE is easy to apply in an outpatient clinic and can be 
done quickly. It is also used in many clinical trials (3,7). We 
believe that the MMSE is a good tool for cognition screening 
in outpatients. 

Conclusion
Older age was associated with OH-DiOH and DiOH is more 
common. In older individuals, OH should be screened and 
treated appropriately. It should be kept in mind that BP targets 
should be individualized according to frailty, dependency, 
and cognitive dysfunction in elderly individuals. Prospective 
studies are needed to reveal the causality between cognitive 
dysfunction and OH.
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Introduction
Severe acute respiratory syndrome-coronavirus-2 (SARS-COV-2) 
virus infection has influenced all over the world over the two 
years, and over 5.6 million deaths have occurred globally 
as of February 1, 2022, even though the vaccination process 
(1). Chronic comorbidities were determined as risk factors for 
Coronavirus disease-2019 (COVID-19) infection, as well as 
dementia (2). In older patients hospitalized due to COVID-19, the 
prevalence of dementia is found elevated in recent observational 

studies (3). A study that looked at dementia and COVID-19 data 
from different countries discovered a relationship between a 
load of dementia and COVID-19 events (4). Furthermore, the 
mortality rate because of COVID-19 has been reported to be 
higher in dementia patients. On the other hand, there is limited 
data in the literature about the prevalence of COVID-19 in 
patients with dementia, one study from Spain reported that the 
prevalence of COVID-19 in patients with dementia was 15.2% 
and the mortality rate was 41.9% in patients with COVID-19 (5).
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Abstract
Objective: Patients diagnosed with dementia are at increased risk for Coronavirus disease-2019 (COVID-19) infection since they are unable to 
perform hygiene and social distance due to difficulties recalling or their dependency on another person. Also, there is a strong correlation between 
mortality of COVID-19 and dementia. In this study, we aimed to elucidate the prevalence of COVID-19 in patients with dementia and their cognitive 
decline during a pandemic.

Materials and Methods: A total of 210 patients diagnosed with dementia and followed up in the outpatient clinics of geriatrics in our university 
hospital were included in the study. These records were obtained from the hospital information system. Demographic data, comprehensive geriatric 
assessments, cognitive changes, COVID-19 infection status, and the dates of death were recorded.

Results: Patients were divided into three groups: Mild, moderate, and severe dementia. COVID-19 prevalence was 11.9% in our study population. 
When we compared patients according to the history of COVID-19 infection status, there were no differences between the type and the stage of 
dementia between the COVID-19 infection negative and positive groups (p>0.05). Age and sex distribution were similar between these two groups 
(p>0.05). The prevalence of geriatric syndromes was similar in COVID-19 infection positive and negative groups. Furthermore, more than half of the 
patients in every stage of dementia had cognitive decline during the pandemic course. However cognitive decline rates were not different between 
COVID-19 positive and negative groups (p>0.05).

Conclusion: One in every ten patients with dementia had COVID-19 infection to our results. According to our findings, there is no increase in 
the frequency of COVID-19 between stages of dementia, the restrictions due to the pandemic cause a decline in cognitive functions. During the 
pandemic, interventions to protect cognitive functions and periodic health control should not be interrupted for patients with dementia.
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Patients diagnosed with dementia are at increased risk of 
COVID-19 infection since patients with dementia are unable to 
perform hygiene (hand-washing, usage of face mask) and social 
distance due to not recalling or dependency on basic activities 
of daily living. Another reason for catching or spreading 
COVID-19 in people with dementia is that they have to live in-
crowd if they need care (2). It is well-known fact that people 
with dementia are more frail and frailty in older adults increases 
the risk of infections while decreasing the immune response, 
putting the specific population at a higher risk (6,7). 

Atypical presentation of the COVID-19 infection in older patients 
makes it difficult to diagnose leading to increased morbidity 
and mortality of the infected patients with dementia (8). In a 
study from Turkey, the presence of dementia increased the risk 
of mortality in both the 60-79 age and >80 age groups (9). 

Moreover, another impact of COVID-19 other than direct 
physical health is the psychological health of older people with 
dementia, which was affected due to social isolation policies. 
Increased frailty, reduced quality of life, high level of stress, 
increased depressive symptoms were observed during the 
lockdown period of the pandemic course (10).

In this study, we aimed to elucidate the prevalence of COVID-19 
in patients with dementia followed up in our outpatient clinic 
and to show its relation with other geriatric syndromes. The 
secondary purpose of the study is to provide information about 
the cognitive decline in dementia patients during the pandemic 
course and to show the effect of having COVID-19 on cognitive 
decline.

Materials and Methods

Study design 

Patients who were diagnosed with dementia and followed up in 
the outpatient clinic of geriatrics in our university hospital were 
included in the study. We performed a retrospective study using 
the identified electronic records from the hospital information 
system who were admitted to the hospital between March 11 
2020 and March 31, 2021. Two-hundred forty-four patients with 
dementia were admitted to the outpatient clinic in this period 
and 210 patients were included after excluding patients with 
incomplete data, patients diagnosed with delirium, and patients 
who did not admit to our clinic regularly during the study period. 
Other conditions that may impair cognitive test performances 
including acute illness, infection, electrolyte imbalances, etc. 
were also excluded from the study. Patients were followed 
up for three-month periods before and during the pandemic 
course. Their closest MMSE test or the clock drawing test to 
the date of the pandemic beginning was accepted as before 
the pandemic score of cognitive examination. For the standard 
evaluation, 6 months after the first cognitive examination a 

second MMSE and/or clock drawing test score was recorded 
a during the pandemic score of cognitive examination. Age, 
gender, education, marital status, type and stage of dementia, 
comorbidities, number of medications were collected from the 
electronic records of the patient’s files. Patients were divided 
into three groups according to their clinical dementia rating 
scale (11) as mild, moderate, and severe dementia groups.

Comprehensive geriatric assessments of the patients were also 
recorded from electronic files. Frailty was defined according to 
the clinical frailty scale (CFS) (12). CFS was defined according 
to clinical judgment by the physician of the patient between 
1 (very fit) to 9 (terminally ill). Patients whose scale was 
equal to or more than 5 were accepted as patients living 
with frailty. Incontinence was accepted as either urinary 
or fecal incontinence or both by expressions of patients or 
caregivers. Polypharmacy was defined as the usage of 5 or more 
medications (13). Fall event was recorded if the patient had 
fallen unintentionally in the previous year. Difficulty in falling 
asleep, frequent awakening during the night, or awakening 
early in the morning were categorized as insomnia. Cognitive 
decline was decided in one of these situations; a) Objective 
decline in cognitive test scores b) Getting started on NMDA 
receptor antagonist treatment according to clinical judgment 
in patients who were previously diagnosed with mild dementia 
c) The clinical necessity of antipsychotic treatment in moderate 
to severe dementia. 

The risk of malnutrition was evaluated by mini-nutritional 
assessment-short form (MNA-SF) (14). MNA- SF scores between 
8-11 were defined as the risk of malnutrition and, scores lower 
than 8 were accepted as malnutrition. The presence of depression 
was assessed by 15-item Yesavage geriatric depression scale (15) 
and 5 and higher scores were evaluated as depression. Six-item 
Katz activities of daily living (ADL) score and 8-item Lawton-
Brody instrumental activities of daily living (IADL) score were 
used for assessing the functionality of the patients (16). The 
cognitive status of patients was evaluated by mini-mental 
state examination (MMSE) and clock-drawing test (17,18). 
In MMSE test, six different cognitive domains, orientation, 
memory registration, attention, delayed recall, language, motor 
functions, were evaluated. The orientation was assessed through 
ten questions, year, season, date, day, month, town, county, 
hospital, floor, and the current president of the Republic of 
Turkey. Memory registration was tested by memorizing three 
words, blue, hawk, and tulip. Attention was evaluated by serial 
7’s backward calculation from 100. One point was given for each 
correct answer and the maximum score was 5. The delayed recall 
was questioned via memorized three words earlier on the test. 
The language was rated by naming two objects and repeating a 
sentence and being given 3 points. Motor functions were scored 
over 6 points according to the fulfillment of the given tasks. The 
maximum MMSE score was 30 points. We had scored the “clock 
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drawing test” according to an article titled “early diagnosis of 
dementia via a two-step screening and diagnostic procedure” 
by Stähelin et al. (19) The patient was asked to draw a clock as 
a circle and then place the numbers. If the number “12” was 
at the top, the patient has scored 3 points. If the clock had 12 
numbers exactly, the patient was given an additional 1 point. If 
there were two distinguishable hands, the total score was 5. If 
the patient showed the time correctly, the maximum score, 6 
points, was given. 

COVID-19 infection status were obtained from national health 
system records through the hospital automation program, and 
e-Nabız, a free service provided by the Ministry of Health. 
COVID-19 infection was accepted as positive if the SARS-CoV-2 
polymerase chain reaction (PCR) test was positive. Those who 
have been exposed to at least two doses of the COVID-19 vaccine 
were considered to be fully vaccinated. The date of death was 
obtained from the death notification system till the date of 
30 September 2021 to maintain at least a six-month follow-
up time. The causes of death were obtained by examining the 
epicrisis in e-Nabız or the hospital automatic program.

Ethical approval

The study protocol was adherence with the principles in the 
Declaration of Helsinki. The Local Ethics Committee of Hacettepe 
University Hospital approved the study protocol (number: 
2022/02-29). 

Statistics

The data of three groups according to stage of dementia, and 
two groups according to COVID-19 infection positivity were 
analyzed, tests of normality were performed. Categorical 
variables were stated as number (n) and percentage (%), and 
continuous variables as median [interquartile range (IQR)] 
or mean ± standard deviation (SD) values according to the 
normal distributions or not. To evaluate the relationships 
between categorical variables, a chi-square test was used. In 
the comparison of the three variables, Bonferroni correction 
was wielded. Student’s t-test or ANOVA was utilized to compare 
the normally distributed numerical parameters between two or 
three independent groups when appropriate, and the Kruskal-
Wallis test was used to compare the parameters which were 
not normally distributed. Wilcoxon analysis was performed for 
dependent variables, to evaluate the cognitive test results before 
and during the pandemic course. A value of p<0.05 (two-sided) 
was accepted as statistically significant. The data obtained in 
the study were analyzed statistically using IBM SPSS Statistics 
vn. 24.0 software (IBM Co., Armonk, NY, USA).

Results
Between 11 March 2020 and March 2021, a total of 210 patients 
with a diagnosis of dementia were included in the final analysis. 

COVID-19 infection was positive in 25 patients, 11.9% of the 
study population. When three groups as mild, moderate, and 
severe dementia were compared; the highest mean age was 
observed in the severe dementia group, whereas the mild 
dementia group had the lowest mean age and the difference 
was statistically significant (p-value= 0.006). The female/male 
ratio was higher in all three groups. The majority of the patients 
were living at home, whereas only 4 patients were living in long-
term care facilities. The most common type of dementia was 
Alzheimer’s disease (AD) in all three groups. Cognitive decline 
was revealed in 110 patients, 52.3% of all study population. 
When the stage of dementia progresses, patients living with 
frailty become more prevalent according to CFS (p<0.001). 
There were no differences between dementia groups regarding 
the prevalence of comorbidities and geriatric syndromes except 
urinary incontinence. Urinary incontinence was more commonly 
seen in severe dementia (p<0.001). ADL, IADL, MNA-SF and 
cognitive test scores (MMSE, 3 words recall, and clock-drawing 
test) were all worse in severe dementia and the differences were 
statistically significant (p<0.001, p-value= 0.006 and p-value= 
0.001, respectively). On the other hand, no difference was 
observed in cognitive decline in all three different stages of 
dementia (p>0.05). More than half of the patients in every stage 
have become worse during the pandemic course. The median 
(IQR) MMSE score during the pandemic was 17 (9.0) whereas 
it was 21 (10.0) before the pandemic, and the difference was 
statistically significant, the p-value was calculated lower than 
0.001. No significant difference was seen in the COVID-19 rates 
according to the stage of dementia, whereas severe dementia 
patients were more commonly hospitalized due to COVID-19 
infection (p-value= 0.016). There were similar mortality rates in 
all three groups during the pandemic course, furthermore, only 
one patient died from COVID-19 infection in each group. The 
detailed results are shown in Table 1. 

The relationships between COVID-19 disease groups and 
geriatric syndromes in patients with dementia were summarized 
in Table 2. No difference was found between COVID-19 PCR 
positive and negative groups regarding the type and the stage 
of dementia, age, gender, geriatric syndromes including frailty, 
falls and polypharmacy. The prevalence of cognitive decline was 
not different between the two groups (p>0.05).

Discussion
In this study, we aimed to investigate the prevalence of the 
COVID-19 infection in people with dementia and the effect of 
the pandemics on that vulnerable population. According to our 
findings, COVID-19 infection is quite common in people with 
dementia unrelatedly to the stage of the disease. Furthermore all 
three groups of dementia patients, mild, moderate, and severe, 
deteriorated during the pandemic era. The most important 
outcome of this retrospective analysis is that cognitive decline 
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Table 1. Demographic features of study population according to dementia groups
Mild (n=80) Moderate (n=105) Severe (n=25) p

Age, mean ± SD 79.44±6.42 81.70±6.93 84.16±7.23 0.006
Age groups, n (%)
65-74
75-84
>85 and older

17 (21.25)
47 (58.75)
16 (20.0)a

20 (19.1)
47 (44.7)
38 (36.2)

3 (12.0)
9 (36.0)
13 (52.0)

0.027

Gender, female, n (%) 54 (67.5) 65 (61.9) 20 (80.0) 0.217
Marital status
Married, n (%) 33 (55.9) 30 (44.1) 7 (50.0) 0.414
Education
<8 years, n (%) 37 (63.8) 41 (69.5) 10 (76.9) 0.607
Type of dementia, n (%)
Alzheimer disease
Others

71 (88.8)
9 (10.2)

91 (86.7)
14 (13.3)

21 (84.0)
4 (16.0) 0.862

Living w/frailty, CFS 21 (15.2)a 92 (66.7) 25 (100.0) <0.001

Comorbidities, n (%)
Diabetes
Hypertension
Coronary artery disease
Chronic cardiac failure
Atrial fibrillation
Hyperlipidemia
Hypothyroidism
Asthma
COPD
Rheumatological dis.
Malignancy
Cerebrovascular disease
Benign prostate hyperplasia
Other

23 (28.7)
57 (71.3)
22 (27.5)
6 (7.6)
11 (13.9)
15 (19.0)
11 (13.9)
3 (3.8)
6 (7.6)
4 (5.1)
10 (12.7)
5 (6.3)
14 (17.5)
17 (21.5)

37 (35.2)
69 (65.7)
34 (32.7)
10 (9.6)
19 (18.1)
19 (18.1)
9 (8.7)
4 (3.8)
9 (8.7)
6 (5.8)
12 (11.5)
8 (7.7)
9 (8.7)
22 (21.0)

6 (24.0)
12 (48.0)
4 (16.7)
1 (4.2)
3 (12.5)
2 (8.4)
1 (4.2)
-
-
1 (4.2)
1 (4.2)
5 (20.0)
3 (12.5)
5 (20.8)

0.446
0.102
0.279
0.659
0.664
0.457
0.296
0.622
0.334
0.944
0.501
0.094
0.188
0.995

Geriatric syndromes, n (%)
Incontinence
Polypharmacy
Osteoporosis
Falls
Insomnia
Depression

26 (42.6)a

54 (74.0)
34 (54.0)
15 (25.4)
18 (30.0)
10 (29.4)

49 (62.8)
76 (80.0)
34 (40.5)
17 (22.1)
26 (32.5)
11 (34.4)

21 (100.0)
14 (66.7)
13 (68.4)
9 (47.4)
8 (44.4)
2 (66.7)

<0.001
0.366
0.052
0.080
0.517
0.306

Nutritional assessment
Normal
Risk of malnutrition
Malnourished

16 (38.1)
20 (47.6)
6 (14.3)

8 (16.7)
22 (45.8)
18 (37.5)

-
3 (21.4)
11 (78.6)

<0.001

CFS, median (IQR)
ADL median (IQR)
IADL, median (IQR)
MNA-SF, median (IQR)
YGDS median (IQR)
Number of medication, median (IQR)
MMSE median (IQR)
Three words, median (IQR)
Clock-drawing test, median (IQR)
Cognitive decline, n (%)

4.0 (3.0)
4.0 (3.0)
5.5 (5.25)
10 (4.5)
4.5 (6.25)
6 (5.25)
22 (8.25)
1.0 (2.0)
2.0 (6.0)
50 (62.5)

5.0 (3.0)
4.0 (3.0)
0.0 (3.5)
10 (5.0)
4.0 (3.5)
6 (5.0)
15 (16.0)
0.0 (1.5)
1.0 (4.0)
57 (54.3)

7.0 (0.0)
1.5 (-)
0.5 (-)
10.5 (-)
8.0 (-)
6.5 (.)
0.0 (1.0)
0.0 (0.0)
0.0 (0.0)
3 (52.0)

<0.001
<0.001
<0.001
<0.001
0.209
0.157
<0.001
0.006
0.001
0.605

COVID-19 PCR positive
COVID-19 hospitalization
COVID-19 vaccines (at least two doses)

8 (10.0)
2 (25.0)
29 (36.3)

14 (13.3)
1 (7.1)
33 (31.4)

3 (12.0)
2 (66.7)
7 (28.0)

0.786
0.016
0.676

Outcomes
Exitus 8 (10.0) 22 (21.0) 4 (16.7) 0.474
Causes of death
COVID-19 related 
Other causes

1 (12.5) 
7 (87.5)

1 (4.6) 
21 (95.4)

1 (25.0)
3 (75.0) 0.380

COPD: Chronic obstructive pulmonary disease, CFS: Clinical frailty scale, ADL: Activities of daily living, IADL: Instrumental activities of daily living, MNA-SF: Mini-nutritional assessment-
short form, YGDS: Yesevage geriatric depression scale, MMSE: Minimental state examination, PCR: Polymerase chain reaction, SD: Standard deviation, COVID-19: Coronavirus 
disease-2019, a After the subgroup analysis, the difference is originated from mild AD, IQR: Interquartile range
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was observed in over half of the patients with mild, moderate, 
and, severe dementia regardless of COVID-19 infection status.

Cognitive decline is an expected outcome in patients with 
dementia, In a study conducted by Ballard et al. (20) during 
a 1-year follow-up period, 4-5 points decline was found in 
MMSE scores in patients with Alzheimer’s dementia, lewy 
body dementia, and vascular dementia. However, this decline 
becomes more noticeable during the pandemic era. Ismail et al. 
(21) showed 0.53±0.3 points decline monthly in MMSE scores 
during the lockdown period in patients with dementia and mild 
cognitive impairment. Similar to these studies, we also found 
4 points of decline in MMSE scores in a 6-month of the period 
according to our results. Consistent with our findings, in a study 
from China, it was shown that social isolation correlated with the 
accelerated decline of cognitive function and neuropsychiatric 
symptoms both in patients with Alzheimer’s dementia and 
dementia with lewy body (22). Another study conducted in 
Greece revealed that a significant overall decline in people with 
mild cognitive impairment and dementia was observed, and the 
domains most affected were communication, mood, movement, 
and compliance with the new measures (23).

It is known that clinical conditions of patients with dementia 
and living with frailty worsen due to the enhancing effect of 
the pandemics directly increasing the risk of morbidity and 
mortality from COVID-19 infection, or indirectly diminishing 
social support and decreasing interaction with the healthcare 
system. People with dementia are more vulnerable, neglected, 
and negatively discriminated and they are not capable of 
caring for themselves. Plenty of studies shows that people with 
dementia are affected negatively by health decisions in relation 
to COVID-19 and its long-term effects including neurological 
damage (24). 

There are several factors contributing to the clinical decline 
in patients with dementia. During social isolation, cognitively 
intact people could use technology to stay socially connected, 
on the other hand, people with cognitive impairment who live 
alone had trouble with using technology. Furthermore, patients 
with dementia had difficulty in admission to healthcare facilities. 
A special article by Brown et al. (25) mentioned that follow-ups 
by telephone or video-conferencing may not be adequate to 
monitor disease progression. 

Dementia is a known risk factor for COVID-19 infection. In 
a retrospective study from the UK Biobank cohort (23), all-
cause dementia was associated with a higher risk of COVID-19 
infection. However, age was a confounding factor, since patients 
with dementia were significantly older than non-dementia 
patients (23). On the other hand, in our study mean age was not 
different between COVID-19 PCR positive and negative groups.

Another study executed from electronic health records of 
the United States revealed that the highest risk of COVID-19 
infection belonged to vascular dementia, and they speculated 
that impaired cerebral blood flow, or damaged endothelium, 
could be a risk for SARS-CoV 2 entry (26). However, in the 
current study, we could not find any relationship between 
the types of dementia and COVID-19 infection since the most 
common type of dementia in our study was AD. 

In a case-control study from Spain, the mortality rate of 
COVID-19 infection in patients with primary neurodegenerative 
dementia was 43.4% whereas 21.5% in the control group (27). 
In another study from Spain, the frequency of COVID-19 in 
dementia patients was 15.2% and the mortality rate was 41.9% 
in COVID-19 positive patients (5). In our study, the prevalence of 
COVID-19 was 11.9%, however, it would not be appropriate to 
comment on the mortality rate since only 3 patients died from  
COVID-19 related causes. The mortality rate was significantly 
higher in patients living in care homes in a previous study (5), 
however in our study, the number of patients who were living 
in care homes were too low, therefore this may be the situation 
explaining the relatively lower mortality rate due to COVID-19 
in patients with dementia.

In a review by Azarpazhooh et al. (4), there was a strong 
correlation between mortality from COVID-19 and dementia. 
In another review, the presence of dementia increased by 4.2% 
in the mortality (28). A nationwide study by Esme et al. (9) 
also found that the presence of dementia increased the risk of 
mortality by 1.63 times in the 60-79 age group, and 1.47 times 
in patients older than 80 years of age. 

According to our findings, there were no differences in 
other geriatric syndromes including frailty and malnutrition 
between COVID-19 PCR positive and negative patients. In an 
international multi-center study, frailty was increased mortality 

Table 2. Geriatric syndromes according to COVID-19 infection 
PCR positivity

COVID 
positive
(n=25) 

COVID 
negative
(n=186)

p

Age, mean ± SD 82.32±6.34 80.99±7.06 0.374

Gender, female* 17 (68.0) 122 (65.6) 0.812

Type of dementia, AD* 23 (92.0) 161 (86.6) 0.769

Stage, moderate* 13 (54.2) 88 (48.9) 0.821

Living w/frailty, CFS* 18 (75.0) 116 (63.7) 0.277

Incontinence* 9 (50.0) 87 (61.3) 0.358

Polypharmacy* 18 (81.8) 126 (75.4) 0.510

Osteoporosis* 14 (66.7) 67 (46.2) 0.080

Falls* 2 (10.5) 39 (28.7) 0.093

Insomnia* 8 (42.1) 44 (31.7) 0.363

Cognitive decline* 10 (40.0) 110 (59.5) 0.182

*n (%), AD: Alzheimer’s disease, CFS: Clinical frailty scale, SD: Standard deviation, 
COVID-19: Coronavirus disease-2019, PCR: Polymerase chain reaction
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risk three times independently of other conditions. Frailty 
was also associated with increased risk of care requirements 
(29). Malnutrition is also important for COVID-19 infection. A 
systematic review stated that the prevalence of malnutrition 
among older patients with COVID-19 was high and it was 
associated with negative outcomes including hospital deaths 
and transfer to intensive care units (30). Analysis of the data 
from UK Biobank unlike our findings, demonstrated that 
polypharmacy was associated with COVID-19 (31). Although 
there are some studies on the relationship between geriatric 
syndromes and COVID-19 infection, our study was conducted 
on patients with dementia and included a relatively small 
sample. When considering the close relationship of dementia 
with all geriatric syndromes, this could be the reason why there 
was no difference between COVID-19 positivity and geriatric 
syndromes. Despite all these limitations, our study is a rare study 
that combined COVID-19 infection and CGA in patients with 
dementia.

Study Limitations

This study is an observational study from a university hospital 
and it has some limitations, first of all, it has a retrospective 
design with a relatively small population, and there is not 
a control group of cognitively intact patients to evaluate 
cognitive decline. Our findings could not be generalized to the 
whole population, because the number of hospitalized patients 
with dementia was too low. On the other hand, there are few 
studies about COVID-19 and dementia. Therefore, although its 
retrospective design, the study presented the comprehensive 
geriatric assessment results and their relationship with 
COVID-19 infection, revealing the study’s strength. This study 
provides “real-world” data giving the frequency of COVID-19 
infection in a specialized patient group is another strength of 
the study. 

Conclusion
It is a known fact that patients with dementia are at higher risk 
of infection, and they have increased morbidity and mortality 
rates. Since they have trouble with accessing healthcare facilities 
and need help in daily living activities, they are vulnerable and 
need protection. Patients with cognitive impairment need 
additional support to adequately practice infection control 
procedures during the pandemic era. These procedures are also 
crucial for caregivers of patients with dementia who may be 
at risk of COVID-19. Comprehensive geriatric assessments and 
cognitive evaluations are essential for every dementia patient. 
To the best of our knowledge, that is the first study to investigate 
the prevalence of COVID-19 in patients with dementia from 
Turkey. Although there is no increase in the frequency of 
COVID-19 between stages of dementia, the restrictions due to 

the pandemic cause a decline in cognitive functions. During 
the pandemic, interventions to protect cognitive functions and 
periodic health control should not be interrupted for patients 
with dementia.
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Introduction

Severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) 
infection developed into a global pandemic after first seen in 
China in 2019. Age, male sex, and the existence of comorbidities 
are shown to be associated with severe Coronavirus disease-2019 
(COVID-19), higher risk of hospitalization, and in-hospital 
mortality, so far (1-5). Both biological and immune function of 
humans’ decrease gradually with the aging process; this immune 
aging process is called immunosenescence, contributing to 
the higher susceptibility to infections, autoimmune diseases, 
and infections. Immunosenescence causes a low-grade pro-

inflammatory state with the increment of inflammatory 
mediators like IL-6, IL-1RA, TNF-α, IL-1, and C-reactive protein 
(CRP) called inflammaging. Inflammaging with other features 
of the immunosenescence may fasten the disease severity of 
COVID-19 in older adults (6). Regardless of age, the features 
of COVID-19, including inflammation, hypercatabolism, and 
increased energy expenditure, may predispose to malnutrition 
and muscle wasting. On the other hand, preexisting malnutrition 
and sarcopenia may worsen the disease progression and related 
complications. The social isolation and quarantine measures due 
to pandemics may cause changes in dietary habits, difficulties 
in accessing food, lack of physical activity, and worsening of 
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Abstract
Objective: This study aimed to find out the prognostic effect of the prognostic nutritional index (PNI) and controlling nutritional status (CONUT) 
score for 1-year mortality prediction in older (≥65 years) and younger (<65 years) hospitalized Coronavirus disease-2019 (COVID-19) patients, 
separately.

Materials and Methods: This retrospective and the observational study included 368 patients who were admitted to a single tertiary care university 
hospital due to COVID-19 disease with positive severe acute respiratory syndrome-coronavirus-2 real-time reverse transcriptase-polymerase chain 
reaction test. Multivariable Cox regression analyses were performed to predict 1-year mortality prediction for the older and younger groups.

Results: Among 368 patients, 112 (30.4%) patients were 65 years and older. There were 45 (12.2%) deaths at the end of the 1-year follow-up. The 
1-year mortality rate was higher in the older group (23.2% vs 7.4%). When all patients were analyzed (n=368), PNI [hazard ratio (HR)=0.924, 95% 
confidence interval (CI)=0.877-0.974, p=0.003] and CONUT (HR=1.423, 95% CI=1.194-1.696, p<0.001) scores were significantly associated with 
1-year mortality in multivariable model. When older and younger groups were assessed separately; PNI and CONUT scores failed to estimate 1-year 
mortality in the older group. On the other hand, the independent estimating capacities of PNI (HR=0.899, 95% CI=0.836-0.966, p=0.004) and 
CONUT (HR=1.944, 95% CI=1.478-2.557, p<0.001) scores increased when the only younger group was taken into analysis.

Conclusion: PNI and CONUT scores as indicators of nutritional and immune status, predicted 1-year mortality in hospitalized COVID-19 patients. 
However, their prognostic effects in older patients with COVID-19 may be less prominent. Future, large sample studies are needed to provide data 
about geriatric COVID-19 patients. 
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chronic disease. All these issues may contribute to the increment 
in malnutrition prevalence both before and after the COVID-19 
disease (7-9). 

The prognostic impact of new nutritional indices based on 
biochemical and clinical markers in the pandemic world has 
emerged. Prognostic nutritional index score (PNI) calculated 
using albumin and lymphocyte; controlling nutritional status 
score (CONUT) calculated by using albumin, lymphocyte and 
cholesterol are the major ones (10,11). As they are easy and 
practical to obtain data about the nutritional status of patients, 
they are widely used especially in oncology wards. 

When the risks and difficulties in managing hospitalized 
patients with COVID-19 and the effect of nature of the disease 
on nutritional status itself were considered; we planned to 
investigate the long-term prognostic effects of PNI and CONUT 
scores on hospitalized patients with COVID-19, retrospectively. 
Therefore, we aimed to find out the effect of these indices to 
predict 1-year mortality both in older and younger patients 
with COVID-19. 

Materials and Methods

Study population and data collection

This retrospective observational study was conducted in a single 
tertiary care university hospital and included patients with 
COVID-19 who were admitted to the hospital between June 01 
2020 and December 31 2021. All included patients had positive 
SARS-CoV-2 real-time reverse transcriptase-polymerase chain 
reaction (RT-PCR) tests (Bioeksen R&D Technologies Ltd, Turkey) 
taken by a doctor from both combined oropharyngeal and 
nasopharyngeal samples. The patients who were pregnant and 
clinically suspected COVID-19 with negative RT-PCR tests were 
excluded. The data of patients about date of birth, sex, length 
of stay, comorbidities, medications, and pulmonary computed 
tomography (CT) findings were obtained from medical records. 
The laboratory values including white blood cells (×103/μL), 
neutrophils (×103/μL), lymphocyte (×103/μL), fasting plasma 
glucose (mg/dL), total cholesterol protein (mg/dL), albumin (g/
dL), alanine aminotransferase (U/L), aspartate aminotransferase 
(U/L), creatinine (mg/dL), CRP (mg/dL), ferritin (μg/L), D-dimer 
(mg/L) and fibrinogen (mg/dL), taken within 24 hours of 
admission, were recorded. 

Nutritional assessment

The nutritional status of patients was assessed by using PNI 
and CONUT. PNI score was calculated using the following 
formula: 10*serum albumin (g/dL) +0.005*total lymphocyte 
count (per mm3). Whereas a score of >38 was considered normal 
nutritional status; scores of 35-38 and <35 were evaluated as 
moderate and severe malnutrition, respectively (10,12). CONUT 
score was calculated from serum albumin, total cholesterol, and 

lymphocyte count. Lymphocyte count was scored as 0, 1, 2, and 
3 when it was ≥1.600, 1.200-1.599, 0.800-1.199, and <0.800, 
respectively. Serum albumin was scored as 0, 2, 4, 6 when it 
was ≥3.5, 3.0-3.49, 2.5-2.99, <2.5 g/dL, respectively. Serum 
cholesterol was scored as 0, 1, 2, and 3 when it was ≥180, 140-
179, 100-139, and <100 mg/dL, respectively. Finally, the total 
CONUT score was classified as normal nutritional status, mild, 
moderate, and severe malnutrition when ıt was 0-1, 2-4, 5-8, 
and 9-12, respectively (11,12). 

Follow-up and outcomes

All the study participants were followed from hospital admission 
to death or until 31 December 2021. Vital status and the date of 
death were obtained from the Turkish national death registry. 
The primary outcome of this study was all-cause mortality. 

Ethics approval 

The Local Ethics Committee of Hacettepe University approved 
the study (no: GO 21/818), and conducted according to the 
guidelines laid down in the Declaration of Helsinki. 

Statistics

The variables were controlled by using visual (histograms, 
probability plots) and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk test) to determine whether or not they were 
normally distributed. Descriptive analyses were presented using 
means and standard deviations for normally distributed age. 
Medians and interquartile range (25-75 percentile) were used for 
the non-normally distributed and ordinal variables. Categorical 
variables were summarized in terms of counts and percentages. 
Whereas normally distributed variables were compared using 
independent samples t-test, non-normally distributed variables 
were compared using Mann-Whitney U test between groups. 
The chi-square test or Fisher’s Exact test, where appropriate, was 
used to compare proportions between groups. The area under 
curve values were calculated based on the receiver operating 
characteristic (ROC) curves analysis to estimate predicting 
capacities of PNI and CONUT regarding mortality in both ≥65 
years and <65 years groups and shown as figure. The unadjusted 
Cox model was used to assess the relationship between 1-year 
mortality and nutritional indices. Multivariable Cox regression 
models were also generated by adjusting for age, and gender. 
As PNI and CONUT scores were calculated by using albumin, 
cholesterol, and lymphocyte, these laboratory values were not 
put into models. The results were expressed as hazard ratios 
(HRs) and corresponding 95% confident intervals (CI). The 
proportional hazards assumption and model fit were assessed 
using residual (Schoenfeld and Martingale) analysis. All analyses 
were considered statistically significant when the p-value was 
<0.05 and was performed by the Statistical Package of Social 
Science 23.0 (SPSS Inc., Chicago, IL).
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Results
Three-hundred and sixty-eight patients were enrolled in the 
study. The mean age of the participants at the time of hospital 
admission was 57.1±15.7 (range, 18-97) with a 46.7% male rate. 
The median follow-up time was 16.1 months. There were 45 
(12.2%) deaths during the 1-year follow-up. The proportions 
of older patients (57.8%) and male sex ( 68.9%) were higher 
in the deceased group, whereas the rate of white blood cells, 
neutrophils, alanine aminotransferase, serum creatinine, CRP, 
ferritin, and D-dimer were higher; lymphocyte, total cholesterol, 
and albumin were lower in the deceased group. Nutritional 
status, defined by CONUT and PNI, was worst in the deceased 
group as well (Table 1). One hundred and twelve (30.4%) of the 
participants were placed in the geriatric (≥65 years) group. Older 
patients had longer length of stay, higher CRP and D-dimer, and 
lower albumin and total cholesterol level. Nutritional indices 
were worse in the geriatric group than younger group. The one-
year mortality rate was higher in geriatric group as well (Table 
2). 

A comparison of the ROC curves is given in Figure 1. The 
univariable and multivariable (age and sex adjusted) cox models 
are given in Table 3 and Table 4, in detail. When all patients 
were analyzed (n=368), PNI (HR=0.924, 95% CI=0.877-0.974, 
p=0.003) and CONUT (HR=1.423, 95% CI=1.194-1.696, p<0.001) 
scores were significantly associated with 1-year mortality in a 
multivariable model. However, when we assessed the older and 
younger groups, separately in multivariable analysis; PNI and 
CONUT scores failed to estimate in geriatric group. On the other 
hand, the independent estimating capacities of PNI (HR=0.899, 
95% CI=0.836-0.966, p=0.004) and CONUT (HR=1.944, 95% 
CI=1.478-2.557, p<0.00) scores for 1-year mortality increased 
when only younger group were taken into analysis. 

Discussion
In the present study, both PNI and CONUT scores were 
independently associated with 1-year mortality in hospitalized 
patients with COVID-19. However, when the patients were 
divided into two groups according to their ages (≥65 years or 
<65 years of age), we showed that PNI and CONUT scores failed 
to estimate 1-year mortality risk in geriatric patients. This data 
was the major finding of our study. To the best of our knowledge, 
this was the first study investigating the estimating capacities 
of PNI and CONUT scores to predict 1-year mortality in older 
and younger hospitalized patients with COVID-19, separately. 

PNI score, calculated using albumin and lymphocyte; CONUT 
score, calculated using albumin, lymphocyte, and cholesterol 
has gained popularity, especially in oncology and surgery wards 
as they are easy and practical tools. There are emerging studies 
supporting their use in clinical practice to predict prognosis, 
especially in mortality estimation (13-21). Recently, PNI and 

CONUT have been used in hospitalized patients with COVID-19 
(8,22). Bengelloun et al. (23) assessed nutritional status using the 
CONUT index at hospital admission to predict COVID-19 related 
health outcomes in 2844 COVID-19 patients (mean age was 
67.3±16.5). They found the CONUT index to be an independent 
indicator of mortality (in-hospital and 30-day mortality) and 
length of stay similar to us (23). Therefore, we showed that the 
independent prognostic ability of the CONUT score lasted at 
least 1-year, when all patients were included in the analysis. 
However, when older and younger patients were evaluated 
separately, CONUT score failed to predict 1-year mortality in 
the older group. Another retrospective observational study 
from China assessed 295 hospitalized COVID-19 patients and 
showed PNI and CONUT scores as a prognostic indicators for in-
hospital mortality (24). Although this study was consistent with 
our results, the median age of participants was 58 years. Hu et 
al. (25) found the independent predictive value of PNI for the 
severity of COVID-19 and they suggested PNI score as a simple 
and effective predictor with different sex, age, and BMI for 
hospitalized patients with COVID-19. Although they presented 
the independent effect of PNI, the mean age in the study was 
44 years [standard deviation (SD)=13.4] (25). Wei et al. (26) 
published a study in line with this data and showed PNI as an 
independent predictor of mortality for hospitalized COVID-19 
patients. A study from Turkey investigated the estimating 
capacity of PNI for hospital mortality in COVID-19 patients 
with cardiovascular risk factors, and found it independently 
associated with mortality. The mean age of patients in the study 
was 55.4 years (SD=12.8) (27). 

Although there are emerging studies about using PNI and 
CONUT scores in hospitalized COVID-19 patients, the data 
about the confounding factors, especially in older patients 
and comorbidities are missing. The first challenge is immune 
aging called immunosenescence and inflammaging as a result 
of cell senescence. The second one is the high prevalence 
of comorbidities with aging that may cause low-grade 
inflammation. Thirdly, the data about the frailty status of 
patients are important when managing hospitalized patients. 
As, frailty is a dynamic process at all ages, it should be evaluated 
in all conditions. However, the effect of frailty on hospitalized 
COVID-19 patients is controversial (28-30). In the light of these 
data with the enormous effect of virus, the nutritional indices 
should be interpreted cautiously, especially for COVID-19 
patients. Albumin and lymphocyte counts are both used in the 
calculation of PNI and CONUT scores. Albumin is synthesized in 
the liver and is an indicator of nutritional status. However, the 
synthesis of albumin is reduced when systemic inflammation 
is present and its sensitivity as a nutritional marker decreases 
as it is a negative acute-phase reactant. Lymphocyte count is 
an indicator of the immune system and low lymphocyte level 
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was shown to be an independent risk factor for COVID-19 (31). 
Another parameter used in the calculation of CONUT score is 
cholesterol level and it is a nutritional indicator, too. A reduced 
level of cholesterol is associated with an impaired immune 
response (32). Not only being a nutritional indicator but also an 
immune-inflammatory index; both PNI and CONUT are valuable, 

especially in the COVID-19 pandemic area. However, the cut-
off values of PNI and the CONUT scores need to be updated 
for COVID-19 patients and older adults, separately, evaluating 
the confounders and taking comprehensive geriatric assessment 
into consideration.

Table 1. Characteristics of patients according to 1-year survival

Parameters Total
Alive (1-year)
(n=323)

Deceased (1-year)
(n=45)

p-value

Age 57.1±15.7 55.5±15.1 68.5±15.2 <0.001

≥65 years 112 (30.4) 86 (26.6) 26 (57.8) <0.001

Sex, male 172 (46.7) 141 (43.7) 31 (68.9) 0.001

Follow-up time, month 16.1 (13.1-17.4) 16.6 (14.9-17.5) 0.8 (0.5-1.7) <0.001

Length of stay, day 6.0 (4.0-10.0) 6.0 (4.0-9.0) 18.0 (7.5-27.5) <0.001

Comorbidities

Diabetes mellitus 83 (25.4) 67 (23.4) 16 (39.0) 0.032

Hypertension 129 (39.4) 106 (37.1) 23 (56.1) 0.020

COPD 19 (5.8) 15 (5.2) 4 (9.8) 0.248

Coronary artery disease 53 (16.2) 40 (14.0) 13 (31.7) 0.004

Cerebrovascular disease 15 (4.6) 11 (3.8) 4 (9.8) 0.091

Malignancy 34 (10.4) 19 (6.6) 15 (36.6) <0.001

Laboratory indices 

White blood cell, x10³/uL 4.8 (3.2-6.1) 4.8 (3.2-6.0) 5.6 (3.5-8.2) 0.031

Neutrophils, x10³/uL 2.9 (1.8-4.3) 2.9 (1.8-4.1) 3.7 (2.2-6.2) 0.009

Lymphocyte, x10³/uL 1.0 (0.7-1.4) 1.0 (0.7-1.5) 0.8 (0.6-1.2) 0.020

Fasting plasma glucose, mg/dL 105 (90-131) 103 (90-126) 128 (96-167) 0.510

Total cholesterol, mg/dL 188 (146-227) 190 (152-230) 138 (106-165) <0.001

Albumin, (g/dL) 3.9 (3.6-4.2) 4.0 (3.7-4.2) 3.6 (2.9-3.9) <0.001

Alanine aminotransferase, U/L 24 (16-38) 24 (16-38) 22 (16-36) 0.685

Aspartate aminotransferase, U/L 31 (23-44) 30 (23-42) 38 (29-53) 0.005

Serum creatinine, mg/dL 0.86 (0.71-1.02) 0.84 (0.71-0.99) 0.96 (0.80-1.31) 0.002

C-reactive protein, mg/dL 2.2 (0.9-7.5) 1.8 (0.8-6.2) 7.6 (3.4-15.5) <0.001

Ferritin, ng/mL 155 (64-365) 138.2 (56.5-315.5) 438.1 (124.7-941.6) <0.001

D-dimer, mg/L 0.54 (0.32-0.90) 0.52 (0.32-0.85) 0.87 (0.50-2.30) <0.001

Fibrinogen, mg/dL 405 (323-509) 405 (323-509) 416 (332-520) 0.475

CONUT score
CONUT category
Normal
Mild 
Moderate 
Severe 

2 (1-4)

75 (26.7)
163 (58.0)
39 (13.9)
4 (1.4)

2 (1-3)

75 (28.6)
153 (58.4)
32 (12.2)
2 (0.8)

4 (3-5)

0 (0)
10 (52.6)
7 (36.8)
2 (10.5)

<0.001
<0.001

PNI score
PNI category
Normal 
Moderate 
Severe 

45.0 (41.3-48.5)

325 (88.3)
20 (5.4)
23 (6.3)

45.8 (41.9-49.0)

292 (90.4)
19 (5.9)
12 (3.7)

41.2 (36.1-44.3)

33 (73.3)
1 (2.2)
11 (24.4)

<0.001
<0.001

Abnormal CT imaging findings 274 (84) 238 (83.5) 36 (87.8) 0.482

COVID-19 pneumonia (n=327) 323 (98.8) 284 (99.3) 39 (95.1) 0.078

CONUT: Controlling nutritional status score, COPD: Chronic obstructive pulmonary disease, PNI: Prognostic nutritional index. Numbers were presented as means ± SD, medians (25th-
75th percentiles), or frequencies n (%), as appropriate. SD: Standard deviation, CT: Computed tomography, COVID-19: Coronavirus disease-2019
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Study Limitations

This study has some limitations. First of all, it has a retrospective 
design so we could not perform comprehensive geriatric 

assessment including the functional, cognitive, and frailty status 

of patients. Therefore, malnutrition risk screening of patients 

by using short-form mini-nutritional assessment, nutritional 

Table 2. Baseline characteristics of patients according to age categories

Total
≥65 years
(n=112)

<65 years
(n=256)

p-value

Age 57.1±15.7 75.4±6.8 49.1±11.1 <0.001

Sex, male 172 (46.7) 51 (45.5) 121 (47.3) 0.760

Follow-up time 16.1 (13.1-17.4) 15.1 (12.0-16.7) 16.6 (14.0-17.6) <0.001

Length of stay 6.0 (4.0-10.0) 9.0 (5.0-16.2) 5.0 (4.0-8.0) <0.001

Comorbidities

Diabetes mellitus 83 (25.4) 41 (42.7) 42 (18.2) <0.001

Hypertension 129 (39.4) 67 (69.8) 62 (26.8) <0.001

COPD 19 (5.8) 11 (11.5) 8 (3.5) 0.005

Coronary artery disease 53 (16.2) 35 (36.5) 11 (11.5) <0.001

Cerebrovascular disease 15 (4.6) 10 (10.4) 5 (2.2) 0.001

Malignancy 34 (10.4) 11 (11.5) 23 (10) 0.685

Laboratory indices 

White blood cell, ×103/μL 4.8 (3.2-6.1) 4.7 (3.2-6.0) 4.9 (3.3-6.1) 0.864

Neutrophils, x10³/uL 2.9 (1.8-4.3) 2.9 (1.9-4.6) 2.9 (1.8-4.2) 0.718

Lymphocyte, x10³/uL 1.0 (0.7-1.4) 0.9 (0.7-1.3) 1.0 (0.7-1.5) 0.076

Fasting plasma glucose, mg/dL 105 (90-131) 118 (92-159) 101 (90-122) 0.007

Total cholesterol, mg/dL 188 (146-227) 173 (137-214) 190 (148-233) 0.018

Albumin, g/dL 3.9 (3.6-4.2) 3.7 (3.5-4.0) 4.0 (3.7-4.2) <0.001

Alanine aminotransferase, U/L 24 (16-38) 21 (16-29) 25 (16-41) 0.014

Aspartate aminotransferase, U/L 31 (23-44) 31 (25-43) 31 (22-44) 0.353

Serum creatinine, mg/dL 0.86 (0.71-1.02) 0.95 (0.81-1.29) 0.82 (0.67-0.96) <0.001

C-reactive protein, mg/dL 2.2 (0.9-7.5) 3.0 (1.2-9.1) 1.9 (0.8-6.3) 0.004

Ferritin, ng/mL 155 (64-365) 158 (71-367) 151 (59-359) 0.559

D-dimer, mg/L 0.54 (0.32-0.90) 0.81 (0.50-1.21) 0.45 (0.28-0.74) <0.001

Fibrinogen, mg/dL 405 (323-509) 424 (349-527) 395 (311-497) 0.090

CONUT score
CONUT category 
Normal
Mild 
Moderate 
Severe 

2 (1-4)
75 (26.7)
163 (58.0)
39 (13.9)

4 (1.4)

3(2-4)
12 (16.4)
45 (61.6)
14 (19.2)

2 (2.7)

2 (1-3)
63 (30.3)
118 (56.7)
25 (12.0)

2 (1.0)

0.008
0.063

PNI score

PNI category 
Normal 
Moderate 
Severe 

45.0 (41.3-48.5)

325 (88.3)
20 (5.4)

23 (6.3)

42.9 (39.6-46.4)

93 (83)
8 (7.1)

11 (9.8)

46.2 (42.0-49.2)

232 (90.6)
12 (4.7)

12 (4.7)

<0.001
0.097

Abnormal CT imaging findings (n=324) 274 (84) 83 (87.4) 191 (82.7) 0.294

COVID-19 pneumonia (n=327) 323 (98.8) 95 (99) 228 (98.7) 0.753

Mortality rate
3-months
6-months
1-year

35 (9.5)
38 (10.3)
45 (12.2)

20 (17.9)
22 (19.6)
26 (23.2)

15 (5.9)
16 (6.3)
19 (7.4)

<0.001
<0.001
<0.001

CONUT: Controlling nutritional status score, COPD: Chronic obstructive pulmonary disease, PNI: Prognostic nutritional index. Numbers were presented as means ± SD, medians (25th-
75th percentiles) or frequencies n (%), as appropriate. SD: Standard deviation, CT: Computed tomography, COVID-19: Coronavirus disease-2019
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risk screening (NRS 2002) etc. was not available. Secondly, the 
number of older patients was low and the effect of comorbidities 
was not evaluated separately. On the other hand, we did not 
exclude patients who use lipid-lowering therapy, and it might 
affect the total cholesterol results also CONUT scores. 

Conclusion
PNI and CONUT scores as indicators of nutritional and immune 
status, predicted 1-year mortality in hospitalized COVID-19 
patients when all patients were analyzed. However, their 
prognostic effects in geriatric patients may be different 
especially for COVID-19 patients. Future and large sample 
size studies are needed to provide data about the use of these 

indices in geriatric COVID-19 patients adjusting for other 
confounders. 
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Figure 1. Comparisons of ROC curves for PNI and CONUT according to age 
categories

CONUT: Controlling nutritional status score, PNI: Prognostic nutritional index

Table 4. Multivariable analysis of two malnutrition indices to predict mortality

Variables 
All patients
(n=368)

≥65 years
(n=112)

<65 years
(n=256)

HR (95% CI) p HR (95% CI) p HR (95% CI) p

Model 1

Age 1.036 (1.001-1.072) 0.043 1.042 (0.958-1.134) 0.336 1.051 (0.981-1.126) 0.154

Sex 2.674 (0.870-8.220) 0.086 9.599 (1.142-80.720) 0.037 0.660 (0.128-3.391) 0.618

CONUT score 1.423 (1.194-1.696) <0.001 - - 1.944 (1.478-2.557) <0.001

Model 2

Age 1.052 (1.029-1.075) <0.001 1.077 (1.030-1.127) 0.001 1.042 (0.990-1.097) 0.116

Sex 2.538 (1.340-4.808) 0.004 3.770 (1.572-9.039) 0.003 1.507 (0.579-3.920) 0.401

PNI score 0.924 (0.877-0.974) 0.003 0.955 (0.885-1.031) 0.236 0.899 (0.836-0.966) 0.004

CONUT: Controlling nutritional status score, PNI: Prognostic nutritional index, CI: Confident interval, HR: Hazard ratio, Model 1: Age, sex, CONUT, Model 2: Age, sex, PNI

Table 3. Univariable analysis of two malnutrition indices to predict mortality

Variables 
All patients ≥65 years <65 years

HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

Age 1.058 (1.036-1.081) <0.001 1.088 (1.035-1.144) 0.001 1.052 (1.002-1.105) 0.043

Sex 2.657(1.413-4.995) 0.002 3.685 (1.548-8.773) 0.003 1.960 (0.772-4.979) 0.157

CONUT score 1.543 (1.304-1.826) <0.001 1.147 (0.865-1.522) 0.340 1.948 (1.519-2.498) <0.001

PNI score 0.890 (0.848-0.935) <0.001 0.923 (0.859-0.991) 0.028 0.884 (0.823-0.950) 0.001

CONUT: Controlling nutritional status score, PNI: Prognostic nutritional index, CI: Confident interval, HR: Hazard ratio 
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Introduction
Severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2), defined as a new type of coronavirus, is a curse that 
causes coronavirus disease (COVID-19), which threatens human 
public health all over the world and has become a pandemic 
(1). Patients with COVID-19 have clinical manifestations 
ranging from mild upper respiratory tract infection symptoms 
to possibly fatal outcomes due to diffuse respiratory disorders 

and multi-organ complications (2). The complexity of COVID-19 
results from the unpredictable clinical course of the disease, 
and therefore it is crucial to identify risk factors associated with 
poor clinical outcomes. Various studies have been carried out in 
order to predetermine vulnerable groups that may have a poor 
clinical course of COVID-19 and to reverse the process with early 
intervention (2). In the face of this pandemic that has taken 
hold of the world, the need to put an end to the vulnerability 
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Abstract
Objective: The Coronavirus disease-2019 (COVID-19) pandemic has affected the entire population, with the most damaging effects among the 
elderly. The elderly, especially those with diabetes, are at the highest risk for adverse outcomes. We aimed to evaluate the laboratory findings of 
diabetic patients with COVID-19 from different clinical courses, and to investigate whether being over or under 65 years of age has an effect on 
the clinical outcome.

Materials and Methods: The demographic data and biochemical results of the patients were examined and recorded. Clinical outcomes, namely 
hospital discharge, transfer to intensive care unit (ICU) and death, were recorded at the end of the study period. The patients were divided into two 
groups according to being over or under 65 years of age.

Results: Overall, 122 participants (47 females, 75 males; mean age: 57±13.5 years) were included in the analyses. Age and lactate dehydrogenase 
(LDH) values were significantly higher in the death group than in the discharged group (p<0.05). Ferritin, D-dimer and C-reactive protein (CRP) 
values of the death and ICU groups were statistically significantly higher than the discharge group (p<0.05). The hemoglobin a1c (Hba1c) values 
of the ICU group were found to be significantly higher than those of the discharged group (p<0.05). D-dimer and CRP values were significantly 
higher in diabetic patients aged >65 years (p<0.05). >65 age group, the CRP value of the death group was statistically significantly higher than 
the discharge group, while the Hba1c value of the ICU group was higher than those of the discharged group. The Spearman correlation analysis 
showed that there was a negative correlation between HbA1c and lymphocyte (r=-0.23, p=0.030), HbA1c and white blood cells (r=-0.22, p=0.042) 
in patients aged >65 years (p<0.05). Age, ferritin, D-dimer, CRP, LDH and Hba1c values of the death/ICU transfer group were significantly higher 
than the discharged group (p<0.05). According to the logistic regression analysis; age, D-dimer, CRP and Hba1c values were found as a statistically 
significant risk factors for death and transfer to the ICU.

Conclusion: Early intervention and treatment are vital, especially in the presence of elevated inflammatory parameters in uncontrolled diabetic 
patients aged >65 years with COVID-19 to prevent poor clinical outcomes.

Keywords: Diabetes, COVID-19, older adults
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to the serious COVID-19 disease faced by elderly and chronically 
ill adults is essential since age has been shown to be a risk 
factor of poor outcomes of patients with COVID-19 (3). Elderly 
patients have relatively higher mortality and morbidity than 
younger patients infected with SARS-CoV-2 (4,5). This can be 
attributed to the physiological changes of aging; comorbidities 
such as cardiopulmonary disease, diabetes, neurodegenerative 
diseases, demantia: and associated polypharmacy are factors 
that contribute to negative health outcomes. Moreover, 
immune aging, characterized by reduced ability to mount an 
adequate immune response to infection and susceptibility to 
an inflammatory condition, also contributes to the advanced 
vulnerability of older adults (6,7).

Elderly patients with COVID-19 are very frail and have a high 
complication burden due to their variable comorbidities. 
One of the most serious comorbidities accompanying elderly 
patients is diabetes mellitus (DM) (8). Actually, DM is another 
pandemic characterized by chronic hyperglycemia, multiple 
organ dysfunctions, and systemic complications involving 
the cardiovascular, nervous and renal systems. Inflammation 
and endothelial dysfunction are the main pathophysiological 
disorders in the development of DM and associated 
cardiovascular complications (9). The fact that SARS-CoV-2 
causes inflammatory cascades, cytokine storms and coagulation 
cascade activation through pathogenetic mechanisms after 
entering the human body, and the aggressive inflammatory 
responses in SARS-CoV-2 infection cause damage to the airways 
(10), results in poor clinical outcomes in diabetic patients with 
COVID-19 (11,12). Both COVID-19 itself and the treatment 
modalities given impair glucose regulation and complicate 
glycemic control (13,14). It is known that DM increases the 
severity and mortality of COVID-19, especially in patients with 
uncontrolled hyperglycemia (15). In addition, mortality in 
diabetic patients with COVID-19 is 3 times higher than that in 
patients without diabetes (16). 

Identifying cases that may lead to potentially serious 
complications and death with rapid progression of the disease 
is critical for prompt initiation of treatment in high-risk elderly 
patients. Therefore, in this study, we aimed to investigate 
whether being over or under the age of 65 has an effect on 
clinical outcome in COVID-19 patients with DM.

Materials and Methods

Study population and design

This study was carried out by retrospectively scanning the data 
of 122 patients with DM, who were followed up due to the 
SARS-CoV-2 infection in the Internal Medicine Clinic of İstanbul 
Aydın University Hospital between 1.11.2020 and 1.11.2021. The 
demographic data and biochemical results of the patients were 
examined and recorded. Clinical outcomes, namely hospital 

discharge, transfer to intensive care and death, were recorded 
until the end of the study period. SARS-CoV-2 infection was 
confirmed by real-time reverse transcription polymerase chain 
reaction analysis of nasal and pharyngeal swab samples at 
admission. The patients were divided into two groups according 
to being over or under 65 years of age.

Patients with a history of acute and/or chronic inflammatory, 
autoimmune or infectious disease, hematological disease, 
malignancy, renal and hepatic injury, documented cardiovascular 
disease, and a history of major surgery or trauma were not 
included in the study.

In order to prevent the effect of antiviral treatment on laboratory 
results, laboratory results at the time of first admission before 
the start of treatment were evaluated. Laboratory blood 
tests including complete blood count, glucose, hemoglobin 
a1c (Hba1c), total cholesterol (TC), triglyceride, high-density 
lipoprotein cholesterol (HDL-C), low-density lipoprotein 
cholesterol (LDL-C), aspartat aminotransferase, alanine 
aminotransferase, ferritin, D-dimer, erythrocyte sedimentation 
rate (ESR), C-reactive protein (CRP) and lactate dehydrogenase 
(LDH) levels were evaluated. The time elapsed since the first 
diagnosis of diabetes was recorded as diabetes age (years).

Statistics

The data were collected by the relevant researchers through 
clinical studies, transferred to the Microsoft Excel program, 
organized, cleaned and made suitable for analysis. Data analyzes 
were tested using the IBM SPSS Statistics 26.0 (Statistical 
Package for Social Science) package programs. Descriptive 
statistics were expressed as numbers and percentages for 
categorical variables, mean, standard deviation, minimum and 
maximum values for numerical variables. In the normality test 
applied to the variables in age groups, while age, Hb, Hct, TC, 
LDL-C, and glucose were normally distributed in the <65 age 
group (p>0.05), in the >65 age group, age, Hb, Hct, monocytes, 
CRP, ESR, TC, LDL-C, HDL-C and Hba1c were normally distributed 
(p>0.05). It was determined that other variables were not 
normally distributed in both age groups (p<0.05). According 
to these results, parametric tests were used in the analysis of 
normally distributed variables, and non-parametric tests were 
used in the analysis of non-normally distributed variables. 
T-test, Mann-Whitney U test, ANOVA, Kruskal-Wallis, Tukey 
post-hoc, Dunn-Benforonni post-hoc and Spearman correlation 
test was used in the analysis. Multivariable logistic regression 
modeling was used to explore independent risk factors for death 
and transfer to the ICU. We performed a receiver operating 
characteristic (ROC) curve analysis to evaluate accuracy of risk 
factors. The area under the curve (AUC) was then estimated with 
a 95% confidence interval (CI) p-value of <0.05 was considered 
statistically significant.
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Results
Overall, 122 participants (47 females, 75 males; mean age: 
57±13.5 years) were included in the analyses. 27% (n=33) of 
patients included in the analyzes were over 65 years of age, 
while 73% (n=89) of the patients were under 65 years old. Of 
the patients included in the study, 4.1% (n=5) were dead and 
7.4% (n=9) were admitted to the intensive care unit (ICU), while 
88.5% (n=108) were discharged. The mean age of patients who 
died was 71.4±11.5. The mean age of diabetes was 6 years. Of 
the patients under 65 years of age, 2 (2.2%) died, 5 (5.6%) were 
transferred to the ICU, and 82 (92.1%) were discharged. As for 
patients over 65 years of age, 3 (9.1%) died, 4 (12.1%) were 
transferred to the ICU and 26 (78.8%) were discharged.

Demographics and laboratory findings of diabetic patients with 
COVID-19 in terms of clinical outcomes were shown in Table 1. 
There was a significant difference in terms of age, ferritin, and 
D-dimer, CRP, LDH and Hba1c between the groups who were 
discharged, admitted to the ICU, and died (p<0.05). Age and 
LDH values were significantly higher in the death group than in 
the discharged group (p<0.05). Ferritin, D-dimer and CRP values 
of the death and ICU groups were statistically significantly 
higher than the discharge group (p=0.002, p=0.000, p=0.000, 

respectively). The Hba1c values of the ICU group were found to 
be significantly higher when compared to the Hba1c values of 
the discharged group (p=0.009).

Table 2 demonstrates the demographic and laboratory findings 
of diabetic patients with COVID-19 according to being under or 
over the age of 65. There was a significant difference between 
these age groups in D-dimer, CRP and onset of diabetes years 
variables (p<0.05). D-dimer, CRP values, and onset of diabetes 
years were significantly higher in the group over 65 years of age 
(p=0.008, p=0.008 p<0.001, respectively).

Diabetic patients under 65 years of age with COVID-19 were 
examined according to their clinical outcome. As shown in Table 
3, statistically significant differences were found in lymphocyte, 
ferritin, D-dimer, CRP, ESR, LDH and Hba1c variables between 
clinical groups ≤65 years of age. Ferritin, ESR and CRP values 
of the death group were significantly higher than the discharge 
group, while the lymphocyte value was lower (p<0.05). D-dimer 
and LDH values of the death and ICU groups were significantly 
higher than those of the discharged group (p<0.05). The Hba1c 
and CRP values of the ICU group were statistically significantly 
higher than the discharged group (p<0.05). As shown in Table 
4, for the >65 age group, the CRP value of the death group 

Table 1. Demographics and laboratory findings of diabetic patients with COVID-19 in terms of discharge, intensive care unit and 
death
Laboratory results, mean ± SD All patients (n=122) Discharge (n=108) Intensive care unit (n=9) Death (n=5) p

Age (years) 56.95±13.56 55.79±13.04 62.89±15.81 71.4±11.5 0.015

Hemoglobin, g/dL 13.32±1.75 13.28±1.72 13.68±2.21 13.38±1.76 0.810

Hemotocrit % 39.88±4.97 39.74±4.78 41.4±7.12 40.2±5.47 0.626

WBC, 103/μL 7.69±3.7 7.56±3.68 7.09±2.22 11.6±4.55 0.133

Neutrophil, 103/μL 6.44±7.1 6.33±7.43 5.43±2.19 10.56±4.03 0.065

Lymphocyte, 103/μL 2.63±4.41 2.75±4.57 1.17±0.41 2.73±4.92 0.145

PLT, 103/μL 232.75±81.02 230.02±76.83 210.44±59.89 331.8±141.17 0.124

Monocyte, 103/μL 0.44±0.24 0.45±0.24 0.45±0.19 0.25±0.15 0.081

AST, IU/L 35.73±26.11 36.42±27.29 30.11±14.87 31±12.08 0.986

ALT, IU/L 42.43±32.76 43.55±34.27 35.22±16.24 31.4±14.99 0.907

Ferritin, ng/mL 489.92±569.21 425.74±528.41 744.33±596.14 1418.21±535.92 0.002

D-dimer, mg/L 902.62±1594.26 632.9±895.18 2745.78±3421.54 3411.02±3816.1 <0.001

CRP, mg/L 57.33±61.42 48.22±55.69 113.38±36.25 153.3±87.74 <0.001

ESR, mm/h 30.6±21.35 29.25±20.34 35.78±23.71 50.4±31.67 0.196

LDH, U/L 274.37±119.87 260.89±109.63 337.67±124.95 451.6±169.45 0.004

Glucose, mg/dL 160.89±61.27 156.73±54.81 210.11±95.65 162±94.88 0.164

HbA1c, % 7.98±1.69 7.81±1.56 9.89±2.15 8.14±1.75 0.009

TC, mg/dL 163.23±40.55 165.06±41.56 143.78±22.87 158.6±38.94 0.310

LDL-C, mg/dL 99.74±31.52 100.75±31.81 89.82±25.59 95.9±37.37 0.588

TG, mg/dL 149.91±104.23 154.05±108.56 105.56±36.54 140.4±75.63 0.348

HDL-C, mg/dL 37.38±11.85 37.9±12.01 30.26±6.51 39.04±13.57 0.160

COVID-19: Coronavirus disease-2019, SD: Standard deviation, WBC: White blood cell, PLT: Platelet, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive 
protein, ESR: Erythrocyte sedimentation rate, LDH: Lactate dehydrogenase, HbA1c: Hemoglobin A1c, TC: Total cholesterol, LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-
density lipoprotein cholesterol, TG: Triglyceride, significant p-values are bolded. P<0.05 was considered statistically significant. Data are presented as mean ± standard deviation
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was statistically significantly higher than the discharge group, 
while the Hba1c value of the ICU group was higher than that 
of the discharged group. The Spearman correlation analysis of 
associated factors for HbA1c by age groups was given in Table 5. 
Correlation analysis showed that there was a negative correlation 
between HbA1c and lymphocyte (r=-0.23, p=0.030), HbA1c 
and white blood cell (WBC) (r=-0.22, p=0.042) in patients >65 
years (p<0.05). Lastly, there was a positive high-level (r=0.69) 
significant correlation between Hba1c and glucose in >65 years 
patients (p<0.05).

Table 6 demostrates the analysis of biochemical variables by 
clinical groups of death/ICU transfer and discharged. There 
was a significant difference between clinical groups in age, 
ferritin, D-dimer, CRP, LDH and Hba1c variables (p<0.05). Ages, 
ferritin, D-dimer, CRP, LDH and Hba1c values of the death/ICU 
transfer group were significantly higher than the discharged 
group. According to the logistic regression analysis; age [Odds 
ratio (OR) 21.515 (95%) confidence interval (CI) 1.898-243.912, 
p=0.013], D-dimer [OR 1.001, (95%) CI 1.000-1.001, p=0.003], 
CRP [OR 1.038, (95%) CI 1.016-1.061, p=0.001] and Hba1c [OR 

4.128, (95%) CI 1.792-9.509, p=0.001] values were found as a 
statistically significant risk factor for death and transfer to the 
ICU (Table 7).

A ROC curve analysis was undertaken. We demonstrated that 
the area under the ROC curve (AUC) of age 0.716 (p=0.009, 95% 
CI 0.569-0.862), Hba1c 0.720 (p=0.007, 95% CI 0.579-0.860), 
CRP 0.842 (p<0.001, 95% CI 0.762-0.922) and D-dimer 0.830 
(p<0.001, 95% CI 0.725-0.934) (Figure 1).

Discussion
Identifying potential risk factors predicting the course of 
COVID-19, effectively triage patients, and individualizing 
treatment are of great benefit to healthcare professionals to 
ensure optimal clinical outcomes. Various studies have revealed 
that advanced age, comorbidities, and a wide range of different 
laboratory parameters are associated with a poor clinical course 
of the disease (3,4). As age has been shown to be one of the 
major risk factors for poor outcomes of COVID-19 patients, 
the vulnerability of the elderly and chronically ill adults to the 
serious COVID-19 disease faced should be taken seriously, and it 

Table 2. Demographics and laboratory findings of diabetic patients with COVID-19 by age groups
Laboratory results, (mean ± SD) All patients (n=122) ≤65 years (n=89) >65 years (n=33) p 

Sex
Male (%)
Female (%)

75 (61.5%)
47 (38.5%)

56 (62.9%)
33 (37.1%)

19 (57.6%)
14 (42.4%)

0.087

Hemoglobin g/dL 13.32±1.75 13.48±1.62 12.87±2.01 0.087

Hemotocrit % 39.88±4.97 40.34±4.44 38.64±6.09 0.094

WBC, 103/μL 7.69±3.7 7.69±3.78 7.68±3.52 0.809

Neutrophil, 103/μL 6.44±7.1 6.61±8.07 5.98±3.38 0.547

Lymphocyte, 103/μL 2.63±4.41 2.71±4.68 2.43±3.64 0.568

PLT, 103/μL 232.75±81.02 228.18±74.35 245.06±97 0.682

Monocyte, 103/μL 0.44±0.24 0.45±0.24 0.42±0.22 0.665

AST, IU/L 35.73±26.11 34.29±24.99 39.61±28.97 0.234

ALT, IU/L 42.43±32.76 45.06±34.84 35.36±25.51 0.184

Ferritin, ng/mL 489.92±569.21 463.64±564.64 560.79±584.19 0.146

D-dimer, mg/L 902.62±1594.26 825.99±1643.52 1109.29±1456.75 0.008

CRP, mg/L 57.33±61.42 49.96±59.35 77.22±63.38 0.008

ESR, mm/h 30.6±21.35 28.55±20.01 36.12±24.08 0.095

LDH, U/L 274.37±119.87 265.85±123.47 297.33±107.99 0.082

Glucose, mg/dL 160.89±61.27 165.73±60.76 147.82±61.67 0.081

HbA1c, % 7.98±1.69 8.16±1.74 7.49±1.47 0.059

Onset of diabetes, years 5.93±4.81 4.92±3.97 8.67±5.79 <0.001

TC, mg/dL 163.23±40.55 165.37±42.29 157.45±35.36 0.340

LDL-C, mg/dL 99.74±31.52 101.41±32.67 95.24±28.13 0.339

TG, mg/dL 149.91±104.23 155.1±108.09 135.91±93.13 0.590

HDL-C, mg/dL 37.38±11.85 37.2±11.81 37.86±12.15 0.714

COVID-19: Coronavirus disease-2019, SD: Standard deviation, WBC: White blood cell, PLT: Platelet; AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive 
protein, ESR: Erythrocyte sedimentation rate, LDH: Lactate dehydrogenase, HbA1c: Hemoglobin A1c, TC: Total cholesterol, LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-
density lipoprotein cholesterol, TG: Triglyceride. Significant p-values are bolded. P<0.05 was considered statistically significant. Data are presented as mean ± standard deviation or n (%).
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Table 3. Demographics and clinical findings of diabetic patients with COVID-19 by age of ≤65 years according to the clinical outcomes
Laboratory results, mean ± SD All patients (n=89) Discharge (n=82) Intensive care unit (n=5) Death (n=2) p
Age (years) 50.58±9.31 50.21±9.14 53±12.47 60±4.24 0.287
Hemoglobin, g/dL 13.48±1.62 13.49±1.63 13.14±1.84 13.85±1.34 0.851
Hemotocrit % 40.34±4.44 40.35±4.46 39.68±5.23 41.4±3.39 0.896
WBC, 103/μL 7.69±3.78 7.61±3.84 7.73±2.93 11.12±1.11 0.253
Neutrophil, 103/μL 6.61±8.07 6.54±8.36 6.14±2.83 10.62±0.72 0.171
Lymphocyte, 103/μL 2.71±4.68 2.86±4.85 1.1±0.32 0.37±0.28 0.046
PLT, 103/μL 228.18±74.35 224.67±72.1 231.2±70.5 364.5±85.56 0.110
Monocyte, 103/μL 0.45±0.24 0.45±0.24 0.46±0.25 0.13±0.11 0.075
AST, IU/L 34.29±24.99 34.46±25.69 36.4±17.24 22±1.41 0.506
ALT, IU/L 45.06±34.84 45.17±36.2 47.6±7.2 34±12.73 0.427
Ferritin, ng/mL 463.64±564.64 415.05±533.72 811.2±643.62 1587±59.4 0.022
D-dimer, mg/L 825.99±1643.52 531.29±592.18 3690.6±4374.23 5747.5±6013.94 0.009
CRP, mg/L 49.96±59.35 43.98±54.99 107.72±27.22 150.65±148.99 0.017
ESR, mm/h 28.55±20.01 26.16±17.48 47.2±26.68 80±11.31 0.012
LDH, U/L 265.85±123.4 252.15±108.67 380.6±150.32 541±248.9 0.015
Glucose, mg/dL 165.73±60.76 162.98±57.61 220.4±90.62 142±80.61 0.103
HbA1c, % 8.16±1.74 7.99±1.58 10.43±2.67 9.05±1.91 0.048
Onset of diabetes, years 4.92±3.97 5.1±4.06 2.4±2.07 4±1.41 0.286
TC, mg/dL 165.37±42.29 166.43±43.33 142.8±23.57 178.5±12.02 0.439
LDL-C, mg/dL 101.41±32.67 101.81±33.3 87.44±22.96 120±7.07 0.460
TG, mg/dL 155.1±108.09 159.21±111.27 99.4±24.32 126±66.47 0.383
HDL-C, mg/dL 37.2±11.81 37.54±11.81 30.94±4.43 38.8±26.16 0.508
COVID-19: Coronavirus disease-2019, SD: Standard deviation, WBC: White blood cell, PLT: Platelet, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive 
protein, ESR: Erythrocyte sedimentation rate, LDH: Lactate dehydrogenase, HbA1c: Hemoglobin A1c, TC: Total cholesterol, LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-
density lipoprotein cholesterol, TG: Triglyceride. Significant p-values are bolded. P<0.05 was considered statistically significant. Data are presented as mean ± standard deviation

Table 4. Demographics and clinical findings of diabetic patients with COVID-19 by age of >65 years according to the clinical outcomes
Laboratory results, mean ± SD All patients (n=33) Discharge (n=26) Intensive care unit (n=4) Death (n=3) p
Age (years) 74.12±6.34 73.38±5.79 75.25±9.64 79±6.24 0.334

Hemoglobin, g/dL 12.87±2.01 12.62±1.87 14.35±2.73 13.07±2.21 0.283

Hemotocrit % 38.64±6.09 37.8±5.3 43.55±9.37 39.4±7.18 0.212
WBC, 103/μL 7.68±3.52 7.4±3.17 6.28±0.36 11.92±6.35 0.388
Neutrophil, 103/μL 5.98±3.38 5.68±3.01 4.54±0.5 10.52±5.68 0.304
Lymphocyte, 103/μL 2.43±3.64 2.39±3.63 1.27±0.54 4.3±6.25 0.892
PLT, 103/μL 245.06±97 246.88±89.64 184.5±36.37 310±185.52 0.305
Monocyte, 103/μL 0.42±0.22 0.43±0.24 0.44±0.09 0.33±0.12 0.748
AST, IU/L 39.61±28.97 42.58±31.6 22.25±6.7 37±12.49 0.284
ALT, IU/L 35.36±25.51 38.42±27.29 19.75±7.72 29.67±18.9 0.287
Ferritin, ng/mL 560.79±584.19 459.46±520.12 660.75±615.3 1305.68±724.68 0.089
D-dimer, mg/L 1109.29±1456.75 953.36±1467.26 1564.75±1535.9 1853.37±1393.9 0.167
CRP, mg/L 77.22±63.38 61.58±56.84 120.45±48.95 155.07±65.47 0.014
ESR, mm/h 36.12±24.08 39±25.49 21.5±7.77 30.67±21.94 0.380
LDH, U/L 297.33±107.99 288.45±110.17 284±67.78 392±114.58 0.335
Glucose, mg/dL 147.82±61.67 137.04±39.66 197.25±114.25 175.33±118.7 0.396
HbA1c, % 7.49±1.47 7.22±1.33 9.22±1.32 7.53±1.7 0.035
Onset of diabetes, years 8.67±5.79 9.08±6.29 7.25±4.35 7±1.73 0.916
TC, mg/dL 157.45±35.36 160.77±35.84 145±25.5 145.33±47.96 0.598
LDL-C, mg/dL 95.24±28.13 97.4±26.69 92.8±31.96 79.83±42.43 0.597
TG, mg/dL 135.91±93.13 137.77±99.83 113.25±51.29 150±94.25 0.822
HDL-C, mg/dL 37.86±12.15 39.01±12.79 29.4±9.23 39.2±5.11 0.342
COVID-19: Coronavirus disease-2019, SD: Standard deviation, WBC: White blood cell, PLT: Platelet, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive 
protein, ESR: Erythrocyte sedimentation rate, LDH: Lactate dehydrogenase, HbA1c: Hemoglobin A1c, TC: Total cholesterol, LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-
density lipoprotein cholesterol, TG: Triglyceride. Significant p-values are bolded. P<0.05 was considered statistically significant. Data are presented as mean ± standard deviation
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is important to understand the mechanisms underlying this age-
related vulnerability. Age-related immune system remodeling 
or immune aging is considered the main cause of increased 
susceptibility to infection, particularly respiratory infections (6).

In this study, demographic and laboratory data of patients with 
diabetic COVID-19 and the variability of laboratory parameters 
in different clinical outcomes in patient groups over and under 
65 years of age were examined. The results of our study revealed 
that age, ferritin, D-dimer, CRP and LDH values were higher in 
the death and ICU groups than in those who were discharged. 
In addition, D-dimer and CRP were higher in diabetic COVID-19 
patients aged >65 years compared to those aged ≤65 years. In 
addition, Hba1c was found to be higher in the ICU group than in 
those discharged, and this result was valid for diabetic COVID-19 
patients in the ICU group both under and over the age of 65. 
Moreover, ages of the patients who died and were transferred to 
the ICU were higher than those who were discharged. According 
to the logistic regression analysis, we obtained the result that 
the patient’s age over 65 increased the risk of death/transfer to 
the ICU 21.5 times.

Vasculitic processes that develop on the background of organ 
damage caused by activation of inflammatory cascades, 
complement activation and proinflammatory cytokines in severe 
COVID-19 patients have been described. Vasculitic injury causes 
pulmonary edema and acute respiratory distress syndrome 
and plays an important role in cardiovascular and brain 
injuries such as ischemia, deep vein thrombosis and pulmonary 
thromboembolism (6). Various studies have been conducted to 
investigate the roles of inflammatory parameters in predicting 
disease progression (3,4). In this study, we showed that ferritin, 
D-dimer, CRP and LDH values were higher in the patient groups 
who died and needed ICU. Supporting our study in the literature, 
various studies indicate that laboratory parameters such as CRP, 
ferritin, LDH and D-dimer, which are associated with death, are 
higher in patients with poor prognosis (17,18).

When patients were classified according to whether they were 
elderly or not, D-dimer and CRP values were higher in diabetic 
COVID-19 patients over 65 years of age compared to younger 
patients. Moreover, CRP values were higher in patients who died 
>65 years than those who were discharged. Therefore, according 
to this study, it can be suggested that age is associated with 
an increased risk of inflammation and death. The results of our 
study are similar to previous studies in the literature (19-21). 
However, we obtained another interesting result that was beyond 
our expectation. In the general population of our study, ferritin, 
D-dimer, CRP and LDH values were higher in patients who died 
and required ICU, compared to patients who were discharged 
without complications. Actually, our expectation was that these 
higher values would be more pronounced over the age of >65. 
However, contrary to our hypothesis, interestingly, these values, 
excluding CRP, were higher in the group of patients ≤65 years of 
age who died and/or were admitted to the ICU. This unexpected 
result can be attributed to the relatively small sample size of our 
study and the smaller number of elderly participants.

DM is a chronic, progressive disease that is common in society 
with lifetime effects on patients. DM is one of the most common 
comorbidities of COVID-19, with a prevalence ranging from 6% to 
50% (13). Diabetes has been associated with increased mortality 
in previous viral outbreaks such as the SARS-CoV-1 and Middle 
East respiratory syndrome coronavirus outbreak (22,23). Data 
from other viral outbreaks such as SARS and influenza H1N1 
have shown that patients with poor glycemic control have a 
higher risk of mortality (22,24). As for SARS-CoV-2 pandemic, 
data on the impact of diabetes on the prognosis of COVID-19 
patients are inconclusive and controversial, as some studies 
suggest that diabetes is a risk factor for the poor prognosis 
of COVID-19 (25,26), while some studies have reported that 
patients with diabetes do not appear to have a higher risk of 
mortality (27,28). In our study, regardless of the age group, 
HbA1c levels were found to be higher in both age groups who 
died and needed intensive care. Thus, our results revealed an 

Table 5. Spearman correlation analysis of associated factors 
for Hba1c by age groups (r (p))

hba1c (r (p)) 
>65 years 
(n=33)

hba1c (r (p))
≤65 years 
(n=89)

Age (years) 0.17 (p=0.116) 0.32 (p=0.071)

Hemoglobin, g/dL -0.12 (p=0.256) 0.18 (p=0.311)

Hemotocrit % -0.15 (p=0.153) 0.21 (p=0.252)

WBC, 103/μL -0.23 (p=0.030) -0.11 (p=0.539)

Neutrophil, 103/μL -0.12 (p=0.258) -0.12 (p=0.492)

Lymphocyte, 103/μL -0.22 (p=0.042) 0.18 (p=0.323)

PLT, 103/μL -0.07 (p=0.502) -0.02 (p=0.920)

Monocyte, 103/μL -0.19 (p=0.082) 0.07 (p=0.713)

AST, IU/L 0.01 (p=0.891) -0.14 (p=0.450)

ALT, IU/L -0.06 (p=0.596) -0.16 (p=0.374)

Ferritin, ng/mL -0.08 (p=0.464) 0.05 (p=0.775)

D-dimer, mg/L -0.06 (p=0.596) -0.01 (p=0.947)

CRP, mg/L 0.00 (p=0.963) 0.11 (p=0.552)

ESR, mm/h 0.20 (p=0.059) -0.18 (p=0.319)

LDH, U/L 0.00 (p=0.979) -0.26 (p=0.144)

HbA1c, % - -

Onset of diabetes, years 0.09 (p=0.378) -0.15 (p=0.411)

TC, mg/dL -0.13 (p=0.215) -0.09 (p=0.610)

LDL-C, mg/dL -0.16 (p=0.146) -0.13 (p=0.454)

TG, mg/dL -0.07 (p=0.515) -0.16 (p=0.374)

HDL-C, mg/dL -0.06 (p=0.573) -0.04 (p=0.822)

WBC: White blood cell, PLT: Platelet, AST: Aspartate aminotransferase, ALT: Alanine 
aminotransferase, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, LDH: 
Lactate dehydrogenase, HbA1c: Hemoglobin A1c, TC: Total cholesterol, LDL-C: Low-density 
lipoprotein cholesterol, HDL-C: High-density lipoprotein cholesterol, TG: Triglyceride. 
Significant p-values are bolded. P<0.05 was considered statistically significant
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increased risk of disease worsening in COVID-19 patients with 
diabetes. Liu et al. (25) found that COVID-19 patients with 
diabetes had a higher risk of worsening, especially those with 
poorly-controlled HbA1c, with an optimal cut-off value of 
8.6%. In another study, it was demonstrated that high HbA1c 
level was associated with inflammation, hypercoagulability, and 
low SaO2 in COVID-19 patients, and the mortality rate (27.7%) 
was higher in patients with diabetes (29). In that study, there 
was a linear negative correlation between SaO2 and HbA1c, 
while there was a linear positive correlation between serum 
ferritin, CRP, fibrinogen, and ESR levels and HbA1c. Besides, it 
has been shown that generally decreased lymphocytes in severe 
COVID-19 patients with DM, especially in T and B subgroups, are 
closely associated with poor prognosis and disease severity (29). 
In our study, variables that could correlate with Hba1c were 

examined in the groups above and below 65 years of age, and 
it was observed that Hba1c was negatively correlated with WBC 
and lymphocytes in the >65 age group. It is of great importance 
to state that this correlation did not appear in diabetic patients 
with COVID-19 under the age of <65 years. 

In this study, when we divided the patients into death/ICU 
transfer and discharge groups and analyzed the analysis of 
demographic and biochemical variables, we observed that the 
patients in the death/ICU transfer group had higher age, ferritin, 
D-dimer, CRP, LDH and Hba1c variables compared to those in the 
discharged group. Moreover, in the logistic regression analysis 
that we created to evaluate the effect of the variables on the 
death/intensive care transfer and discharge clinical groups, we 
obtained the result that the patient’s age over 65 increased the 
risk of death/transfer to the ICU 21.5 times. Clinical experience 

Table 7. Effect of variables on clinical groups (death/intensive care unit transfer and discharged) - logistic regression analysis
  B S.E. Wald df p OR 95% CI

Age groups (65+) 3.069 1.239 6.136 1 0.013* 21.515 1.898-243.912

D-dimer 0.001 0.000 8.826 1 0.003* 1.001 1.000-1.001

CRP 0.037 0.011 11.650 1 0.001* 1.038 1.016-1.061

Hba1c 1.418 0.426 11.089 1 0.001* 4.128 1.792-9.509

*Statistically significant at the 0.05 level, CI: Confidence interval, CRP: C-reactive protein, OR: Odds ratio, HbA1c: Hemoglobin

Table 6. Analysis of biochemical variables by clinical groups (mean ± SD/median-range)

 
Death/intensive care unit 
transfer (n=14)

Discharged
(n=108)

Total
(n=122)

p

Age (years)** 65.93±14.58/65-52 55.79±13.04/55-58 56.95±13.56/57-58 0.008*
Hemoglobin, g/dL ** 13.57±2/13.25-6.7 13.28±1.72/13.35-8.7 13.32±1.75/13.3-9.3 0.565
Hemotocrit %** 40.97±6.39/39.75-22.2 39.74±4.78/39.9-24.1 39.88±4.97/39.9-29.1 0.385
WBC, 103/μL 8.7±3.8/7.29-12.43 7.56±3.68/6.7-17.65 7.69±3.7/6.7-17.65 0.225
PLT, 103/μL 253.79±109.46/229.5-371 230.02±76.83/217-417 232.75±81.02/218.5-453 0.697
Monocyte, 103/μL 0.38±0.2/0.38-0.73 0.45±0.24/0.41-1.3 0.44±0.24/0.41-1.32 0.429
Neutrophil, 103/μL 7.26±3.8/5.78-11.65 6.33±7.43/4.79-72.39 6.44±7.1/4.87-72.39 0.131
Lymphocyte, 103/μL 1.73±2.85/0.99-11.33 2.75±4.57/1.34-24.47 2.63±4.41/1.32-24.63 0.069
Ferritin, ng/mL 985±647.57/910-1915 425.74±528.41/248.63-1990.67 489.92±569.21/281-1990.67 0.001*
D-dimer, mg/L 2983.37±3434.31/1342-9724 632.9±895.18/361-7690 902.62±1594.26/445.16-9990 0.000*
CRP, mg/L 127.64±59.76/119.25-210.7 48.22±55.69/21.5-196.8 57.33±61.42/31.75-255.8 0.000*
ESR, mm/h 41±26.59/36.5-82 29.25±20.34/24-106 30.6±21.35/25.5-106 0.107
LDH, U/L 378.36±147.15/357.5-527 260.89±109.63/243-639 274.37±119.87/257.5-639 0.002*
TC, mg/dL ** 149.07±29.03/151-97 165.06±41.56/164.5-182 163.23±40.55/163-182 0.166
LDL-C, mg/dL ** 91.99±29.01/86.3-106.4 100.75±31.81/97.7-155.1 99.74±31.52/97.35-163.4 0.330
TG, mg/dL 118±53.68/97.5-188 154.05±108.56/134-553 149.91±104.23/131-553 0.278
HDL-C, mg/dL 33.39±10.09/32.15-37.3 37.9±12.01/34.9-56.7 37.38±11.85/34.4-56.7 0.219
AST, IU/L 30.43±13.46/25.5-53 36.42±27.29/27.5-163 35.73±26.11/27-163 0.942
ALT, IU/L 33.86±15.33/34-45 43.55±34.27/32-157 42.43±32.76/32-157 0.772
Glucose, mg/dL 192.93±94.73/158-282 156.73±54.81/142-242 160.89±61.27/150-297 0.251
HbA1c, % 9.27±2.13/9.04-7.9 7.81±1.56/7.41-7.9 7.98±1.69/7.53-9.4 0.007*
Onset of diabetes, years 5±3.4/4.5-11 6.06±4.96/5-25 5.93±4.81/5-25 0.646
WBC: White blood cell, PLT: Platelet, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, LDH: Lactate dehydrogenase, HbA1c: Hemoglobin A1c, TC: Total cholesterol, 
LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-density lipoprotein cholesterol, TG: Triglyceride, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase. *Statistically 
significant at the 0.05 level. **T-test, all other variables were analyzed with Mann-Whitney U test
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to date shows that COVID-19 is highly heterogeneous, ranging 
from asymptomatic and mild to severe and fatal. Host factors, 
including age, gender, and comorbid conditions, are key 
determinants of disease severity and progression. Aging itself is 
a leading risk factor for serious illness and death from COVID-19. 
Age-related decline and dysregulation of immune function, 
i.e. immune aging and inflammation, is thought to play an 
important role in contributing to the increased vulnerability to 
serious COVID-19 outcomes in older adults (27,28). The results 
of our study mentioned above are consistent with previous 
studies showing that advanced age is a risk factor for worsening 
clinical outcome (4,6,19,20). Surely, there is much to learn about 
immune responses to COVID-19. Studies that separate and 
evaluate all immunological outcome data by age are needed 
to better understand disease heterogeneity and aging. Taken 
together, it is clear that aging is an important risk factor for 
adverse health outcomes, particularly severe COVID-19 disease 
and the need for hospitalization and ICU.

Study Limitations

This study has several limitations. First, the interpretation of 
our results might be limited by the small sample size and less 
number of older participants. Second, medical history was not 
taken in detail in all patients.

Conclusion
In conclusion, advanced age, Hba1c and inflammatory 
parameters including D-dimer and CRP are associated with poor 

clinical outcome such as death and transfer to ICU in COVID- 19 
patients with diabetes. Furthermore, since there were increased 
Hba1c levels in the patient group requiring ICU, the increase in 
Hba1c levels, which is accepted as an indicator of uncontrolled 
diabetes, is associated with the need for transfer to the ICU. 
Finally, aging is an important risk factor for adverse health 
outcomes, particularly severe COVID-19 disease with diabetes 
and the need for hospitalization and ICU. In the light of all 
this information, early intervention and treatment are vital, 
especially in the presence of elevated inflammatory parameters 
in uncontrolled diabetic patients aged >65 years with COVID-19 
to prevent poor clinical outcomes.
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Introduction

Restless legs syndrome (RLS), also known as Willis-Ekbom 

disease, is a neurological movement disorder characterised by 

an uncontrollable urge to move (mainly the legs), exclusively 

during times of inactivity/rest (1). It was introduced by Sir 

Thomas Willis as a clinical condition in 1685 and the term RLS 

was coined and clinical features described by Karl-Axel-Ekbom 

in 1944 (2). It was suggested that RLS was associated with 

low intracerebral iron stores and downregulation of striatal 

dopamine receptors. Therefore, dopaminergic medications have 

been the basis of RLS treatment for years (3).

The prevalence of RLS was reported to be 5-15% and women 
are affected as twice as men (4). The prevalence increases 
with age, as it has been reported up to 35% in older adult 
population (4,5). Besides from well-known risk factors like 
iron deficiency and uremia, several other medical conditions 
including arthritis, sensory neuropathy and neurodegenerative 
diseases are associated with RLS and are also more prevalent 
in older adults (3). As a frequent but mostly undiagnosed sleep 
disorder, RLS was reported to have significant relationship with 
negative outcomes like decrease in quality of life, impaired 
daytime functioning, falls and impaired cognitive performance 
in older adults (6-8). Although these findings might be in line 

Abstract
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with expectations, the results are not always consistent in the 
literature (9,10). Apart from dependency in activities of daily 
living, falls, or impaired cognitive functioning, there are also 
other common clinical conditions in older adults, called geriatric 
syndromes, whose relationship with RLS needs to be clarified. 
In fact, there is a lack of studies in the literature regarding 
relationship between RLS and geriatric syndromes, identified by 
a comprehensive geriatric assessment (CGA).

Therefore, this study aims to detect RLS prevalence, and find 
out the RLS associated geriatric syndromes and other clinical 
conditions in community dwelling older adults.

Materials and Methods

Population and setting

This study is a retrospective, cross-sectional study conducted 
in a tertiary health clinic. We included the patients aged ≥60 
years who admitted to the geriatric outpatient clinic between 
November 2012-December 2019. The exclusion criteria were: 
i. Being younger than 60 years, ii. Refusal to participate, iii. 
Moderate to severe dementia or getting ≤20 points from mini-
mental state examination, iv. Communicative problems (like 
severe hearing loss), severe form of depression or psychosis that 
would prevent establishing healthy communication and getting 
reliable information. We obtained informed consent from all of 
the participants. The İstanbul University Local Ethics Committee 
approved the study (reference: 905400/2022). 

RLS diagnosis and CGA

We obtained demographic (age, gender, education level and 
marital status) and clinical (chronic diseases, number of 
medications, tobacco use and alcohol intake) characteristics 
of the study population. We assessed for RLS based on the 
International Restless Legs Syndrome Study Group (IRLSSG) 
diagnostic criteria (11). We performed CGA to all of the 
participants. We asked for sleep disorders, by asking whether 
they had trouble falling asleep, staying asleep, or if they thought 
they were having insufficient sleep or excessive sleepiness. We 
assessed falls during previous year (if yes, how many times), and 
fear of falling. We asked for chronic constipation using the Rome 
IV criteria for the definition (12). We evaluated whether they 
had urinary and/or fecal incontinence affecting daily life. Also, 
we asked whether they suffer chronic pain that last for at least 
three months. We checked all of the prescribed medications, 
over-the-counter drugs and supplements and considered taking 
≥5 medications/day as polypharmacy. We assessed dysphagia 
by simply asking whether subjects had difficulty in swallowing 
food and/or drink.

We assessed basic Activities of Daily Living (ADL) via Katz ADL 
index and Instrumental ADL by Lawton IADL scale (13,14). Katz 
ADL is six-itemed and Lawton IADL is 8-itemed scales with a 

score of zero means complete dependency and full points mean 
complete independency, for both tests. We checked for frailty 
via FRAIL (Fatigue, Resistance, Ambulation, Illnesses, Loss of 
weight) scale. FRAIL scale is a five-itemed questionnaire with 
a scoring system of: 0 point means robustness, 1-2 points pre-
frailty and 3 or more points frailty (15). We assessed nutritional 
status via Mini-Nutritional Assessment-Short Form (MNA-SF). 
An MNA-SF score of <8 was interpreted as malnutrition, and 
8-11 was interpreted as malnutrition risk (16). We evaluated 
cognitive status via Mini-Mental State Examination (MMSE), 
with a threshold of ≤24 points regarded as cognitive impairment 
(17). We determined the degree of cognitive impairment 
according to MMSE scores as follows: 21-24 points meant mild, 
10-20 points moderate, and <10 points severe dementia. We 
used Geriatric Depression Scale to screen depressive mood and a 
threshold of ≥10 points was regarded as positive for depressive 
mood (18). We also evaluated quality of life via EuroQol-5 
Dimension-3 Levels questionnaire (EQ-5D-3L) descriptive 
system. It consists of five domains (i.e., mobility, self-care, usual 
activities, pain/discomfort and anxiety/depression) with three 
levels of functioning (i.e., no problems, some problems or severe 
problems). Higher scores reflect a reduced quality of life (19). 

Measurements

We measured height and weigth using a standardized 
stadiometer with participants wearing light clothing and no 
shoes. We measured body weight and height to the nearest 
0.1 kg and 0.1 cm. We calculated body mass index (BMI) as weight 
(kilograms) divided by height² (meters). We evaluated sarcopenia 
in line with the European Working Group on Sarcopenia in Older 
People (EWGSOP2) guideline (20). Accordingly, we measured 
handgrip strength via Jamar hydraulic hand dynamometer in 
the sitting position, elbows in 90° flexion and wrist in neutral 
position. We asked the participants to apply maximum grip 
strength for three times with both hands. We considered 
maximal grip strength as the grip strength value (21,22). We 
used the cut-offs recommended by the EWGSOP2 for low muscle 
strength (<27 kg and 16 kg for males and females, respectively) 
and defined having low muscle strength as “probable 
sarcopenia” (20). We measured muscle mass via Tanita BC-532 
bioimpedance analyzer (BIA). BIA provided fat-free mass (FFM) 
and we calculated total skeletal muscle mass (SMM) by the 
following equation: SMM (kg)=FFM x 0.566 (23). We adjusted 
SMM for BMI to identify decreased muscle mass. Although 
EWGSOP2 recommends the use of standard cut-off values for 
appendicular SMMI, use of national total SMMI thresholds, if 
available, is suggested for total SMM evaluation (24). The Turkish 
older population SMMI thresholds was reported as 1.049/0.823 
kg/BMI, for males and females, respectively (25). The presence of 
both low muscle strength and low muscle mass was defined as 
“confirmed sarcopenia”. We excluded the patients having certain 
conditions that might prevent reliable assessment of handgrip 
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strength (hand osteoarthritis, peripheral artery disease, stroke, 
etc.) or FFM (metal implants, cardiac pacemakers, etc) from the 
measurements stated. The geriatricians performed all of the 
questionnaires and assessments on geriatric syndromes and a 
qualified physiotherapist performed all of the measurements.

Statistics

We investigated whether the numerical variables distributed 
normally or skew using visual (histograms and probability plots) 
and analytical methods. We presented parametrical variables 
as mean ± standard deviation and non-parametrical variables 
as median and interquartile range. We presented categorical 
variables as numbers and percentages. We used the chi-square 
test with Yates correction and Fisher’s Exact test as appropriate 
for categorical variables. We used independent samples t-test or 
Mann-Whitney U test in order to compare differences between 
two independent groups. We performed logistic regression 
analyses to identify factors independently associated with RLS. 
Before running regression analyses, we performed Pearson, 
Spearman or Kendall’s tau-b correlation analyses to check for 
multicollinearity between independent variables expected to 
have a close relationship with each other. We accepted a cut-
off p-value of <0.05 for statistical significance. We used the 
Statistical Package for Social Sciences (SPSS) for Windows 21.0 
program for statistical analysis.

Results
We included 492 older adults with 333 (67.7%) being female. 
Median age was 73 (69-78). One-hundred fourty patients (28.5%) 
had RLS diagnosis. Demographic and clinical characteristics of 
the study group can be found in Table 1.

Subjects with RLS were younger; had higher percentage of 
female gender, higher number of chronic illnesses and regular 
drugs, and higher BMI (p-values were 0.007, 0.03, 0.02, 0.03, 
and 0.03, respectively). According to the CGA findings, RLS 
group had significantly higher prevalence of depressive mood, 
fear of falling, frailty, reduced quality of life, polypharmacy and 
sleep disturbance (p-values were 0.001, 0.04, 0.01, 0.004, 0.02 
and <0.001; respectively). CGA findings can be found in Table 2. 

We ran a multivariate analysis, defining the factors associated 
with RLS (according to the univariate analyses) as independent 
variables and found out that “age” was the only factor 
independently associated with RLS [Odds Ratio (95% Confidence 
Interval) =0.9 (0.87-0.96); p<0.001]. Logistic regression analysis 
findings are presented in Table 3.

Discussion
In this study, we found out that RLS patients had significantly 
higher prevalence of geriatric syndromes like depression, fear of 
falling, frailty, polypharmacy and sleep disturbance; and their 

quality of life significantly reduced compared to the subjects 
without RLS. According to the logistic regression analysis, age 
was the only independent factor associated with RLS, and it 
seemed that individuals with very advanced age might be 
suffering less from RLS in the older adult community.

RLS prevalence in our study was in line with the literature. 
There are a few studies on RLS from Turkey reported a 
prevalence range of 15-28% (7,26,27) in older population. 
The prevalence and severity of RLS has known to be increased 
with increasing age, as certain conditions that accompany RLS 
are seen more frequent in advanced age; like chronic kidney 
disease, chronic neurological disorders and use of medications 
that are considered to exacerbate RLS. Likewise, “age” was the 
only factor independently associated with RLS in our study, 
but in an unexpected manner: Older age seemed protective for 
RLS. In fact, there are a plenty of studies reporting increasing 
prevalence by age (28,29), however this does not seem to be 
the case in older adult population. Some studies reported an 
increase up to 70 years and then a decrease in RLS prevalence 
in older subjects (30-32). Also, certain studies conducted on 
specifically older populations did not report an increase in RLS 
prevalence with increasing age as well (33). Advanced age being 
a favorable trait for RLS may be explained by “survival effect”. 
It is well-known that certain comorbidities like chronic kidney 
disease or diabetes mellitus are companions of RLS, especially 
when RLS is a late onset. Patients with these comorbidities 
would have ended up with early mortality and the rest of the 
long living seniors are probably more healthy and have less 

Table 1. Demographic and clinical characteristics of the study 
population (n=492)

Age (years) (med; IQR) 73 (69-78)

Gender (female) (n, %) 333 (67.7%)

Education level (n, %)

Illiterate 133 (27.2%)

Primary school 197 (40.3%)

Secondary school 37 (7.6%)

High school 51 (10.4%)

University 71 (14.5%)

Marital status

Single 6 (1.3%)

Married 279 (58.4%)

Divorced 10 (2.1%)

Widow 183 (38.3%)

Tobacco use (n, %) 43 (9.1%)

Alcohol use (n, %) 18 (4.7%)

Number of chronic illnesses (med; IQR) 4 (2-5)

Number of regular drugs (med; IQR) 6 (4-8)

BMI (kg/m²) (mean ± standard deviation) 30.4±5.9

BMI: Body mass index, med: Median, IQR: Interquartile range
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comorbidity burden in their ageing period. In addition, the 
older adults who applied to our outpatient clinic were mostly 
those under the long-term follow-up of our clinic and whose 
treatments for secondary causes of RLS are optimally arranged. 
Apart from all these, some older adults in very old age might 
have neglected their symptoms, or showed a stoic approach that 
those sensations were a natural part of normal ageing process, 
like chronic pain. Therefore, symptoms might be underreported 
by older subjects. 

Female predominance in RLS diagnosis in our study was 
also consistent with the previous studies (28,30). Estrogens, 

dopamine and RLS have a close relationship with each other; as 
the prevalence of RLS significantly increases with pregnancy as 
estrogen levels are rising (34). Estrogen acting as a dopamine 
antagonist has been hypothesized as its role in RLS. However, 
it was also suggested that fluctuations rather than absolute 
level (as in pregnancy or perimenopausal period) might be the 
main reason behind RLS tendency in female individuals (35). 
In fact, there are surveys manifesting that nulliparous women 
were at the same risk of RLS as same aged men, while the risk 
was increased in direct proportion as the number of pregnancies 
increased (36,37). There are other RLS studies reporting male 
predominance as well (38). Although female subjects had 
significantly higher numbers of RLS diagnosis, “female gender” 
was not a risk factor for RLS, according to our regression analysis.

The secondary outcome of our study was to investigate the 
relationship between RLS and geriatric syndromes and we found 
out that older adults suffering RLS had higher prevalence of sleep 
disturbance, depression, fear of falling, frailty, polypharmacy 
and reduced QoL. RLS and mental health are considered to 
have a “chicken and egg” relationship: People with RLS often 
have depression, anxiety, and other mental health issues. 
And, people with depression or anxiety often have restless 
legs (39). Clinical and epidemiological studies have reported 
data supportive of this hypothesis (40). Increase in depressive 
mood has been attributed to the RLS related sleep impairment 
and its sequlae; as impaired sleep can create a loss of energy 
and decreased daytime functionality, which are the somatic 
symptoms of depression. Dopamine was also implicated in the 

Table 3. Multivariate analysis regarding factors independently 
associated with RLS

Variables OR (95% CI) p-value

Age 0.9 (0.87-0.96) <0.001

BMI 1.01 (0.9-1.1) 0.8 

Depression 1.4 (0.8-2.5) 0.3

Decreased QoL 1.8 (0.8-4.3) 0.2

Fear of falling 0.9 (0.6-1.8) 0.9

Female gender 0.6 (0.31-1.14) 0.12

Frailty 1.7 (0.9-3.5) 0.1

Number of chronic diseases 1.02 (0.9-1.2) 0.8

Polypharmacy 1.7 (0.9-3.1) 0.1

Sleep disturbance 1.6 (0.9-2.8) 0.1

BMI: Body mass index, CI: Confidence interval, OR: Odds ratio, QoL: Quality of life, 
RLS: Restless leg syndrome, p-value of less than 0.05 was accepted as statistically 
significant

Table 2. Comprehensive geriatric assessment findings of the study population
Geriatric syndrome Total RLS (-) RLS (+)  p-value

Sleep disturbance 195 (39.6%) 117 (33.2%) 78 (55.7%) <0.001

Falls in the previous year 198 (40.4%) 139 (39.6%) 59 (42.4%) 0.6 

Fear of falling 219 (44.7%) 146 (41.7%) 73 (52.1%) 0.04

Malnutrition 125 (25.4%) 86 (24.4%) 39 (27.9%) 0.4

Frailty 99 (20.7%) 61 (17.8%) 38 (27.9%) 0.01

Sarcopenia (probable) 60 (12.5%) 17 (12.6%) 43 (12.4%) 0.9

Sarcopenia (confirmed) 31 (6.5%) 22 (6.4%) 9 (6.7%) 0.9

Dependency in ADL 139 (28.3%) 95 (27.0%) 44 (31.4%) 0.3

Dependency in IADL 154 (31.3%) 114 (32.4%) 40 (28.6%) 0.4

Dysphagia 40 (10.1%) 25 (8.9%) 15 (13.0%) 0.2

Urinary incontinence 200 (40.7%) 140 (39.8%) 60 (42.9%) 0.5

Fecal incontinence 22 (4.5%) 16 (4.5%) 6 (4.3%) 0.9

Constipation 129 (26.4%) 85 (24.4%) 44 (31.4%) 0.1

Cognitive impairment 44 (8.9%) 34 (9.7%) 10 (7.1%) 0.4

Depression 154 (48.3%) 94 (42.3%) 60 (61.9%) 0.001

Polypharmacy 309 (65.1%) 211 (61.9%) 98 (73.1%) 0.02

Chronic pain 287 (58.6%) 196 (56%) 91 (65%) 0.07

Reduced QoL 359 (80.0%) 244 (76.5%) 115 (88.5%) 0.004
ADL: Activities of daily living, IADL: Instrumental activities of daily living, QoL: Quality of life
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causation of depression and treatment of RLS is thought to 
improve depression in RLS (41). Several antidepressants that are 
frequently been used in treatment of depression, like selective 
serotonin re-uptake inhibitors or atypical antidepressants like 
mirtazapine, were also reported to aggrevate RLS symptoms 
(42). In our study, although there were significant relationships 
between depressive mood and RLS, depression was not an 
independent factor related to RLS. 

Fear of falling has a significant importance in geriatric health. 
It may develop after falls or without any falling experience and 
may bring out significant negative outcomes like deconditioning, 
decreased muscle strength and mass, increased risk of future 
falls and mood disorders like depression and anxiety (43). 
Although we did not find any relationship between RLS and 
falls during past year, fear of falling was significantly more 
prevalent in patient suffering RLS. This might be attributed to 
the certain factors strongly associated with RLS that might also 
be facilitators of previous falling episodes, like neuropathies or 
Parkinson’s disease. Again, the significant relationship between 
fear of falling and RLS was disappeared after regression analysis. 

Apart from depression and anxiety (fear of falling); RLS was 
also significantly associated with reduced QoL, which is an 
expected finding and consistent with the previous studies (6). 
EQ-5D-3L has parameters assessing mobility, self-care, day-time 
functionality, pain/discomfort and anxiety/depression, and most 
of them were already demonstrated to have a close relationship 
with RLS (8). 

According to our findings, older patients with RLS were more 
frail than subjects without RLS. To the best of our knowledge, 
there is no study in the literature investigating the relationship 
between these two common conditions in older adult population. 
We screened frailty via FRAIL scale; which comprises five items 
questioning fatigue, resistance, ambulance, diseases and weight 
loss. Patients with RLS have sleep disturbance, decreased sleep 
quality, daytime sleepiness, fatigue and tiredness (8). Fatigue and 
tiredness might affect daytime functioning and cause difficulty 
and trouble in ambulation and climbing stairs. Furthermore, 
we found out that RLS patients had higher number of chronic 
comorbidities; therefore certain ones that are known to be 
associated with RLS might have caused fourth item of FRAIL to 
be positive. Finally, although there was no significant difference 
between RLS and non-RLS groups in terms of MNA-SF results, 
patients who had weight losses, but not malnourished according 
to MNA-SF, might have iron, vitamin B12 or folate deficiencies, 
which are known to be associated with RLS symptoms as well 
(1). Indirect relationships stated above might have caused 
the significant association found in univariate analysis; as 
the relationship disappeared after adjustments in regression 
analysis.

Our analysis showed that the RLS group had a higher number 
of medications and polypharmacy prevalence. Polypharmacy 
has a strong relationship with adverse outcomes like decreased 
physical performance, falls, fractures, disabilities, increased 
hospitalizations and even mortalities in older adult population 
(44,45). Several medications commonly used in the older 
adult population are known to aggrevate RLS. According to 
a literature review including 32 articles related to RLS, the 
strongest evidence available for drug induced RLS are for the 
following drugs: Escitalopram, fluoxetine, L-dopa/carbidopa, 
pergolide, L-thyroxine, mianserin, mirtazapine, olanzapine and 
tramadol (46). Commonly used medications in geriatric practice 
(like metformin or proton-pump inhibitors) can cause decreased 
appetite and oral intake or iron and vitamin B12 malabsorption, 
hence develop RLS symptoms (47). Evaluating “the use of drugs 
that might predispose to RLS” or “inappropriate medication 
use”, rather than “polypharmacy” might reveal a significant 
relationship with RLS, as the regression analysis revealed that 
polypharmacy was not an independently associated factor with 
RLS.

We found no relationship between RLS and urinary/fecal 
incontinence, constipation and dysphagia. Similar to our 
results, a retrospective analysis of a data deriven from older 
adults have reported that although autonomic complaints 
were significantly increased in RLS patients, there were no 
differences between RLS and control groups in terms of urinary/
fecal incontinence, constipation and dysphagia (48). Finally, we 
found out that RLS did not demonstrate an association with 
sarcopenia, whether it was probable or confirmed. There are 
very limited studies regarding sarcopenia and RLS relationship 
in the literature. Giannaki et al. (49) conducted a study on 
uremic RLS patients and assessed total muscle mass via dual 
energy X-ray absorpsiometry and regional (thigh) muscle mass 
via computerized tomography. They found out that total body 
composition assessment did not show any differences between 
the RLS and non-RLS groups; but thigh muscle total area, 
muscle cross sectional area (CSA) and the level of muscle fat 
infiltration were significantly reduced in the RLS group. There 
were no differences in terms of physical performance (evaluated 
via walking test and sit-to-stand tests) (49). According to a 
Japanese study conducted on 1592 older adults, sarcopenia 
(evaluated via Asian Working Group for Sarcopenia definitions) 
was significantly associated with difficulty initiating and/
or maintaining sleep; but there was no subgroup analysis for 
RLS patients (50). In fact, the relationship between RLS and 
incontinence, constipation, dysphagia and sarcopenia might 
seem a little bit forced. However, as previously mentioned, there 
are studies reporting autonomic dysfunction in RLS patients and 
this might end up with dysphagia, incontinence or constipation 
(48). In addition, several conditions like neurodegenerative 
disorders (like Parkinson’s disease) or neuropathies might also 
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be underlying causes for sarcopenia. Therefore, we wanted 
to include these geriatric syndromes in the CGA and search 
whether they have an independent association with RLS. As 
such, further studies are needed to clarify the exact relationship 
between RLS and stated geriatric syndromes.

Although there is no study that comprehensively examines the 
relationship between RLS and geriatric syndromes like our study, 
some of them studied RLS and certain geriatric syndromes 
relationship in older adults. In a Turkish study; depressive mood, 
sleep quality, sleep duration, and difficulty in falling asleep were 
all significantly associated with RLS; but the relationship did 
not persist in regression analysis, except for sleeping less than 6 
hours/day (26). An American study including 1008 older adults 
reported that patients with RLS demonstrated increased risk of 
chronic pain, three or more chronic medications, frequent falls, 
sleep disturbances and decreased functionality (51). According 
to a French study comprising of 318 older subjects, participants 
with RLS had significantly higher anxiety and depression 
scores, lower cognitive performances and greater hypnotic and 
antidepressant medications (4). A cross-sectional case-control 
study from China reported similar results, as RLS patients had 
higher prevalence of anxiety and depression and to some extent, 
cognitive impairment (8). In fact, there was no significant 
difference between MMSE scores of the RLS and control groups; 
however Montreal Cognitive Assessment (MoCA) performance 
was poorer in subjects with RLS. Authors discussed this finding 
as MoCA had a greater sensitivity in identifying mild cognitive 
impairment compared to MMSE, and it may have detected some 
of the subjects with mild cognitive impairment in this group (8). 
In fact, the relationship between RLS and cognitive function is 
controversial in the literature. Some studies have reported that 
cognitive decline caused by RLS was related to sleep disturbance 
or depression, while others have shown that there is no clear 
relationship between them and that the exact mechanism is 
unknown (52). In our study, there was no significant relationship 
between RLS and MMSE performance. Hence, more studies are 
needed to identify whether RLS has an effect on cognitive 
functions.

Study Limitations

This study has some limitations. Firstly, because of its cross-
sectional design, a causal-effect relationship cannot be claimed. 
The study population consisted of the older adults admitted to 
an outpatient clinic of a tertiary hospital, and most of them were 
under long-term follow-up. Therefore, the findings of this study 
cannot be generalized to the whole older adult community. 
Furthermore, due to the subjective evaluation of RLS, “recall 
bias” might have affected the results. In order to minimize it, 
we used the most commonly used diagnostic criteria for RLS 
diagnosis, and excluded individuals getting MMSE scores lower 
than 21. To the best of our knowledge, this is the first study 

assessing the relationship between RLS and a list of geriatric 
syndromes as a whole, in an older adult population.

Conclusion
RLS is a prevalent, but mostly unquestioned and underdiagnosed 
sleep disorder in older adults. According to our analyses, RLS 
had a significant relationship with certain geriatric syndromes 
like depression, fear of falling, frailty, polypharmacy and sleep 
disturbance and it was closely related to reduced QoL. Although 
RLS prevalence is known be increasing by age, this may not apply 
to very old ages and advanced age in this particular population 
may be somewhat protective for suffering RLS. Further 
comprehensive studies with larger older adult populations are 
warranted in order to identify exact relationships and underlying 
mechanisms.
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Introduction
The rate of elderly population has increased considerably in 
Turkey in recent years. This rate was 6.7% of the total population 
in 2000, but increased to 9.7% in 2021, reaching more than 
8 million (1). As the elderly population grows, it becomes 
increasingly important to encourage health protection in this 
group (2). 

Appetite is defined as the natural urge to consume food, which 
decreases and changes with increasing age and possibly causes 
severe weight loss (3). The term “anorexia of aging” refers 
to decreased appetite and/or decreased food intake in old 
age (3) and is regarded as a geriatric syndrome, today (4-6). 
Anorexia of aging causes many adverse outcomes including 

frailty, sarcopenia, decreased physical and cognitive functions, 
cachexia, malnutrition, reduced bone mass, micronutrient 
deficiency, impaired quality of life, and increased mortality (7-
11). Screening, early diagnosis, and treatment of anorexia are 
likely to prevent weight loss and malnutrition, improve health 
outcomes, and decrease mortality rates. Thus, elderly adults 
may be periodically screened for poor appetite (12). A validated 
screening tool on appetite is thought to be an early indicator 
of malnutrition risk in elderly adults by creating opportunities 
for early intervention (13). The Simplified Nutritional Appetite 
Questionnaire (SNAQ) has a high level of reliability, sensitivity, 
and specificity for predicting malnutrition in elderly populations 
(14-17) and is a rapid screening tool used in clinical settings 
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(18). This tool is applied in a relatively short time to predict 
possible weight loss in the future (2).

Nutrition is regarded as one of the important elements within 
the scope of geriatric assessment. Being described as the urge 
to ingest food, appetite significantly influences nutritional 
intake (18). The aim of this study is to examine the relationship 
between anorexia of aging and dietary intake in elderly adults. 

Materials and Methods

Participants

This was a single-center, cross-sectional study. The sample 
consisted of a total of 183 elderly adults who were aged ≥65 
years and living in Gaziantep. The people who were enterally 
or parenterally fed, were bedridden, had terminal diseases or 
mental disturbances, had any neurological disease or declined 
to participate in the study were excluded from the study. 

For this study, approval was obtained from the Gaziantep Islam 
Science and Technology University Ethics Committee (2022/102). 
The principles of the Declaration of Helsinki were followed to 
conduct the study. All of the participants signed the informed 
consent form.

Anorexia of aging

SNAQ was developed to assess the anorexia of aging (2). It was 
adapted into Turkish and its validity was conducted for the 
elderly population in Turkey (19). The SNAQ is a 5-point Likert-
type scale with four items and a single domain: 1) My appetite 
is (a. very poor, b. poor, c. average, d. good, e. very good); 2) 
When I eat (a. I feel full after eating only a few mouthfuls, b. I 
feel full after eating about a third of a meal, c. I feel full after 
eating over half a meal, d. I feel full after eating most of the 
meal, e. I hardly ever feel full); 3) Food tastes (a. very bad, b. bad, 
c. average, d. good, e. very good); 4) Normally I eat (a. less than 
one meal a day, b. one meal a day, c. two meals a day, d. three 
meals a day, e. more than three meals a day). Each item is rated 
from 1 point (the lowest score) to 5 points (the highest score). 
The total score is the sum of the answers to the four items. The 
lowest and highest scores of the scale are 4 and 20, respectively. 
Scores of ≤14 points signify the presence of anorexia of aging 
(19,20). 

Assessment of food intake 

The 24-hour dietary recall (24HR) method was used to evaluate 
the dietary intake of the participants. The 24HR is a simple and 
affordable scale and can also be applied to illiterate elderly 
adults (21). The dietary recalls were performed through face-
to-face interviews to assess the amount of food and beverage 
intakes respondents consume the day before the interview-
from the time they woke up until bedtime through household 
measures (cups, spoons) and mL or grams. Also, the food portion 

sizes are detected by employing a photographic atlas (22). BEBIS 
8 software (Ebispro for Windows, Germany; Turkish version/
BeBiS 8) was used to determine mean energy and macronutrient 
and micronutrient intakes of elderly adults.

Depressive symptoms

Depressive mood of the participants was assessed using the 
geriatric depression scale (GDS) (23). Total score of the scale 
ranges between 0-30 points. Turkish validity and reliability 
study of this scale was conducted and its cut-off point was 14 
for the Turkish elderly adults (24). 

Socio-demographic variables 

Demographic (age, gender, marital status, education level), 
medical history (number of medications and chronic disease 
history), and lifestyle-related characteristics (smoking, alcohol 
consumption, and living arrangement) of the participants were 
examined using face-to-face interviews. 

Also, height (cm) and weight (kg) of the participants wearing 
light clothes and no shoes were measured. Body mass index 
(BMI) was calculated as weight (kg) divided by height squared 
(m2). 

Statistics

The data were analyzed using SPSS version 22.0 (SPSS Inc. 
Chicago, IL, USA). The data were presented as number (n), 
percentage (%), mean ( ), standard deviation, and median 
values. The participants were assigned to two groups; group 
without anorexia of aging and a group with anorexia of aging. 
Polypharmacy was defined as drug administration of ≥5 (25). 
Differences between categorical variables were detected 
through Pearson’s chi-square test or Fisher’s Exact test. Whether 
or not the variables were normally distributed was checked with 
the Shapiro-Wilk test. Quantitative data were compared through 
independent samples t-test for normal distributed variables. 
Variables that were non-normally distributed were analyzed via 
Mann-Whitney U test. Odds ratios (OR) and confidence interval 
of 95% were used with univariate binary logistic regression and 
multivariate binary logistic regression (enter method) models 
to estimate the risk factors for anorexia of aging. A value of 
p<0.05 was set as statistically significant.

Results
The data of 183 elderly adults (80 men, 103 women) having 
a mean age of 71.49±5.49 years (range, 65-89 years) were 
analyzed in the current study. The prevalence of anorexia of 
aging was 22.4%. There were significant differences between 
the groups for age, GDS score, and BMI (p<0.001; p<0.001; 
p=0.020, respectively). The rate of the diabetic participants was 
higher in the group without anorexia of aging. Furthermore, the 
rate of the participants who had hyperlipidemia, hypertension 
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or other chronic disease did not vary significantly between the 
groups. Table 1 shows the demographic characteristics and scale 
scores of the groups.

Elderly adults with anorexia of aging had lower energy intakes 
(992.53 kcal vs. 1575.48 kcal, p<0.001) and also lower intakes 
of all macronutrients such as proteins (35.53 g vs. 63.39 g, 
p<0.001), fats (46.88±12.97 g vs. 65.47±18.03 g, p<0.001) and 
carbohydrates (107.96 g vs. 169.98 g, p<0.001) in terms of the 

Table 1. Characteristics of the participants

Total (n=175)
Without an anorexia 
of aging (n=142)  

With an anorexia of 
aging (n=41)

p

n % n % n %  

Gender 

Female 103 56.3 75 52.8 28 68.3
0.078*

Male 80 43.7 67 47.2 13 31.7

Age (year) (X ± SD) 71.49±5.49 70.02±4.16 76.59±6.50 <0.001**

Marital status 

Married 105 57.4 82 57.7 23 56.1

0.240*Single 15  8.2 10 7 5 12.2

Divorced/widowed 63  34.4 50 35.2 13 31.7

Educational status 

Illiterate 45 24.6 32 22.5 13 31.7

0.051*

Literate 30 16.4 20 14.1 10 24.4

Primary school 11 6.0 7 4.9 4 9.8

Secondary school 16 8.7 11 7.7 5 12.2

High school or equivalent 58 31.7 52 36.6 6 14.6

College or university 23 12.6 20 14.1 3 7.3

Living arrangement  

Living alone 26 14.2 19 13.4 7 17.1

0.481*Living with family 113 61.7 91 64.1 22 53.7

Living with relatives 44 24.0 32 22.5 12 29.3

Presence of chronic disease 

Hypertension 81 44.3 68 47.9 13 31.7 0.076***

Diabetes 78 42.6 70 49.3 8 19.5 <0.001***

Hyperlipidemia 78 42.6 64 45.1 14 35.1 0.213***

Other 45 24.6 33 23.2 12 29.3 0.430***

Polypharmacy 42 23.0 32 22.5 10 24.4 0.804*

Drinking habit 

Never drinking 150 82.0 123 86.6 27 65.9

<0.001*Stopped drinking 27 14.7 13 9.2 14 34.1

Current drinking 6 3.3 6 4.2 -  -

Smoking habit

Never smokers  106 57.9 84 59.2 22 53.7

0.746*Stopped smoking 19 10.4 15 10.6 4 9.9

Current smokers 59 31.7 43 30.3 15 36.6

SNAQ score (X ± SD) 15.36±2.32 16.28±1.25 11.68±1.87 <0.001**

GDS score (X ± SD) 11.74±4.99 19.17±5.81 10.08±4.96 <0.001**

BMI (X ± SD) 25.40±3.61 25.73±3.69 24.25±3.08 0.020**

SNAQ: Simlified nutritional appetite questionnaire, GDS: Geriatric depression score, BMI: Body mass index, SD: Standard deviation, * Pearson chi-square test, **Independent samples 
t-test (X ± SD), ***Fisher’s Exact test
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amount of energy and macronutrients intake. This difference 
was maintained between the groups in term of body weight 
(as kcal/kg or g/kg) (p<0.05). The participants also had a lower 
consumption of fibers (12±5.56 g vs. 19.65±7.36 g, p<0.001). 
In addition, elderly adults with anorexia of aging consumed 
less lipid fractions: polyunsaturated fats (10.66 g vs. 14.94 g, 
p<0.001), monounsaturated fats (14.48 g vs. 20.82 g, p<0.001), 
saturated (15.04±5.88 g vs. 21.36±7.04 g, p<0.001) and 
cholesterol (133.30±109.03 g vs. 262.19±159.77 g; p<0.001). 
When it comes to micronutrients, elderly adults with anorexia 

of aging had lower consumption of iron zinc, calcium sodium, 
potassium and magnesium (p<0.05). Moreover, intake of 
vitamin A, vitamin E, vitamin B1, vitamin B2, niacin, vitamin 
B6, folate and vitamin B12 decreased significantly in anorexia 
of aging group (p<0.05). The daily energy and nutrient intakes 
of the elderly adults based on presence of anorexia of aging is 
summarized in Table 2.

The univariate binary logistic regression analysis indicated that 
age, depression, BMI, energy, daily protein, fat and carbohydrate 
intake were associated with anorexia of aging (OR=1.26; 

Table 2. Daily energy and nutrient intakes of the participants in terms of the presence of anorexia of aging

  Without anorexia of aging With anorexia of aging 
UA/tB  p

X ± SD Median  X ± SD Median 

Energy (kcal) 1548.83±249.47 1575.48 1028.63±235.13 992.53 U=401.00 <0.001

Energy (kcal/kg) 24.96±5.13 24.77 16.62±4.16 16.61 t=-7.242 df=181 <0.001

Protein (g) 63.39±16.01 62.11 36.76±12.70 35.53 U=478.50 <0.001

Protein (g/kg) 0.94±0.26 0.93 0.59±0.19 0.55 t=-9.316 df=181 <0.001

Protein (% energy) 16.91±4.02 17.00 14.93±5.60 14.00 U=1756.00 0.010

Carbohydrate (g) 172.63±45.81 169.98 110.81±34.33 107.96 U=807.00 <0.001

Carbohydrate (g/kg) 2.57±0.84 2.46 1.79±0.59 1.77 U=1326.00 <0.001

Carbohydrate (% energy) 45.47±9.37 46.00 43.83±8.16 45.00 U=2690.50 0.460

Fat (g) 65.47±18.03 65.94 46.88±12.97 48.71 t=-6.15 df=181 <0.001

Fat (g/kg) 0.97±0.30 0.95 0.76±0.22 0.77 t=-4.213 df=181 <0.001

Fat (% energy) 37.51±8.21 38.00 40.32±7.01 41.00 t=1.99 df=181 0.030

SFA (g) 21.36±7.04 21.25 15.04±5.88 13.70 t=-5.24 df=181 <0.001

SFA (g/kg) 0.32±0.12 0.31 0.24±0.10 0.21 t=-4.094 df=181 <0.001

MUFA (g) 21.85±7.90 20.82 16.55±6.21 14.48 U=1449.50 <0.001

MUFA (g/kg) 0.32±0.12 0.30 0.27±0.10 0.27 U=2175.00 0.014

PUFA (g) 16.51±8.19 14.94 11.42±5.72 10.66 U=1779.00 <0.001

PUFA (g/kg) 0.24±0.12 0.22 0.19±0.10 0.17 t=1.13 df=181 0.010

Dietary cholesterol (mg) 262.19±159.77 245.12 133.30±109.03 75.65 U=2668.00 <0.001

Fiber (g) 19.65±7.36 19.07 12.00±5.56 11.90 t=-6.16 df=181 <0.001

Vitamin A (µg) 885.79±720.42 645.82 598.07±450.31 457.19 U=1994.50 0.020

Vitamin E (mg) 16.20±8.97 14.72 11.24±6.45 10.43 U=1941.00 0.010

Vitamin B1 (mg) 0.81±0.26 0.78 0.48±0.19 0.46 t=-7.47 df=181 <0.001

Vitamin B2 (mg) 1.21±0.42 1.15 0.73±0.31 0.71 U=945.50 <0.001

Niacin (mg) 12.88±6.26 11.59 7.11±3.67 5.96 U=1035.50 <0.001

Vitamin B6 (mg) 1.21±0.43 1.13 0.71±0.39 0.65 U=1020.50 <0.001

Folate (µg) 279.88±120.38 263.40 182.17±100.72 159.67 U=1381.00 <0.001

Vitamin B12 (mg) 4.10±3.07 3.28 2.28±1.69 1.85 U=1594.00 <0.001

Sodium (mg) 1557.29±802.74 1399.80 1234.21±504.81 1118.55 U=2223.00 0.030

Potassium (mg) 2219.02±773.89 2120.06 1428.82±690.11 1325.10 U=2253.00 0.030

Calcium (mg) 653.38±256.92 635.48 445.89±188.6 443.69 U=131.00 <0.001

Magnesium (mg) 259.55±91.35 239.62 163.13±67.45 150.60 t=-6.28 df=181 <0.001

Iron (mg) 9.94±3.31 9.68 6.01±2.60 5.26 U=1033.00 <0.001

Zinc (mg) 9.20±2.59 8.69 6.11±2.58 5.73 U=927.50 <0.001
A: Mann-Whitney U test, B: Independent samples t-test
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p<0.001, OR=4.111; p<0.001, OR=0.887; p<0.05, OR=0.992; 
p<0.001, OR=0.853; p<0.001, OR=0.931; p<0.001, OR=0.964; 
p<0.001, respectively); however, multivariate analysis (enter 
method) revealed that depression, daily protein intake, and living 
arrangement are correlated with anorexia of aging (OR=3.919, 
p=0.004; OR=0.331 p=0.037; OR=0.035, p=0.043). Table 3 
summarizes the results of binary logistic regression analysis. 

Discussion
The relationship between anorexia of aging and dietary intake 
was examined in the current study. Elderly adults with anorexia of 
aging had a lower intake of macronutrients and micronutrients 
than their counterparts without anorexia of aging. Moreover, 
multivariate logistic regression analysis revealed that anorexia 
of aging had an effect on living arrangement, depression, and 
daily protein intake. The prevalence rate of anorexia was 22.4% 
among elder adults in this study. In a systematic review, it 
was determined that the prevalence rate of anorexia of aging 
ranged between 13.0% and 21.2% in this population (26). This 

finding is compatible with previous studies reporting that 21.5-
30.1% of community dwelling elder adults in Turkey suffered 
from poor appetite (19,20,27). 

The presence of acute and chronic diseases and the related 
medication may affect the anorexia of aging (28). The rate of 
diabetic elderly adults was higher in the participants without 
anorexia of aging. This may be due to the type of diabetes drugs 
of the participants. For instance, insulin may result in weight 
gain and control blood glucose levels. This can be associated 
with reduction in energy loss via glycosuria, the anabolic effects 
of insulin, and a resulting increase in food intake (29). However, 
metformin or glucagon-like peptide-1 receptor agonists (GLP-
1 RAs) used to treat type 2 diabetes may lead to weight loss. 
Metformin-associated weight loss is caused by the modulation 
of hypothalamic appetite-regulatory centers and alteration 
in the gut microbiome. GLP-1RAs suppress the appetite and 
feeling of hunger, slow the release of food from the stomach, 
and boost the feeling of fullness after eating (30).

Table 3. Risk factors predicting anorexia aging by binary logistic regression analysis
Univariate Multivariate (enter)

OR (95% CI) p OR (95% CI) p

Age 1.26 (1.163-1.365) <0.001 1.473 (0.989-2.193) 0.052

Gender (Ref.=Male)

Female 1.924 (0.922-4.015) 0.081 3.142 (0.027-3.872) 0.317

Marital status (Ref.= single)

Married 0.393 (0.114-1.353) 0.139 0.016 (0-1.466) 0.073

Divorced/widowed 0.343 (0.094-1.258) 0.107 0.073 (0.002-3.314) 0.179

Living arrangements
(Ref: Living alone)

Living with someone 0.750 (0.291-1993) 0.552 0.035 (0.001-0.904) 0.043

Polypharmacy 
(Ref: Four or less medication)

Five or more medication 1.109 (0.491-2.503) 0.804 0.574 (0.027-12.087) 0.721

Depression (Ref: Absent)

Present 4.111 (2.199-7.122) <0.001 3.919 (2.755-6.738) 0.004

Hypertension (Ref: Absent)

Present 0.505 (0.242-1.054) 0.069 4.775 (0.692-7.474) 0.085

Hyperlipidemia (Ref: Absent)

Present 0.632 (0.306-1.305) 0.215 0.493 (0.123-2.618) 0.355

Diabetes (Ref: Absent)

Present 0.249 (0.108-0.577) 0.081 0.002 (0.003-0.124) 0.062

BMI 0.887 (0.800-0.983) 0.022 1.229 (0.869-1.770 0.195

Energy 0.992 (0.990-0.994) <0.001 1.219 (0.978-1.521) 0.267

Protein 0.853 (0.811-0.899) <0.001 0.331 (0.117-0.936) 0.037

Fat 0.931 (0.906-0.957) <0.001 0.166 (0.023-1.173) 0.072

Carbohydrate 0.964 (0.953-0.976) <0.001 0.432 (0.175-1.069) 0.069

Ref: Reference group,  BMI: Body mass index, CI: Confidence interval, OR: Odds ratio, bold values are for p<0.05
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Decreasing dietary intake induced by anorexia of aging has 
been investigated in a limited number of studies (31-33) on 
dietary issues and loss of appetite. Van Der Meij et al. (33), 
reported that intake of calories, proteins, and fibers was lower 
in elderly adults with poor appetite. Another study revealed that 
Brazilian elderly adults with anorexia of aging had lower intake 
of energy, carbohydrates, proteins and lipids as well as fibers, 
iron and zinc (32). In their study, Donini et al. (31), determined 
that patients suffering from anorexia of aging consumed less 
mainly meat, fish, eggs, and fruit and vegetables, and slightly 
cereals. Results of this study are compatible with these previous 
reports saying that elderly adults with anorexia of aging had the 
decreased dietary intake of energy, protein, fat, carbohydrate, 
vitamin A, vitamin E, vitamin B1, vitamin B2, niacin, vitamin B6, 
Vitamin B12, and folate as well as calcium, sodium, potassium, 
iron, and zinc. 

The related studies have reported that reduced food intake is 
frequently seen with aging thus it is crucial for this vulnerable 
group to achieve optimal nutritional intake in order to satisfy 
macronutrient and micronutrient needs and achieve maximum 
prospects of good health (34). elderly adults are suggested to 
have an energy intake of approximately 30 kcal/kg/day (24-
36 kcal/kg/day) and if they are underweight, then more than 
30 kcal/kg/day may be suitable to meet energy requirements 
(35). Energy intake, when compared with the recommended 
energy intake, was lower in elderly adults with anorexia of 
aging (16.62±4.16 kcal/kg/day); whereas, elderly adults without 
anorexia of aging had an energy intake at its lower limit 
(24.96±5.13 kcal/kg/day).

Dietary protein is crucial to maintain muscle mass through 
the promotion of muscle protein synthesis, cognitive and body 
functions and the immune system (36). The recommendations 
of the PROT-AGE study group and the European Society for 
Clinical Nutrition and Metabolism are intakes of 1-1.2 g/kg/day 
for healthy elderly adults, up to 1.5 g/kg/day for elderly people 
with acute or chronic disease and up to 2 g/kg/day for elderly 
people suffering from malnourishment (37). Elderly adults with 
anorexia of aging consumed almost half the recommended 
protein intake, while elderly adults without anorexia of aging 
consumed the lower limit of the recommended protein intake.

During the early stages of age-related anorexia, people tend 
to lose weight, body fat, muscle/bone mass, bodily functions, 
and even micronutrients because they consume less energy and 
fewer nutrients (38). Deficiency of vitamin B6, B12 and folate 
influences cognitive functioning and depressive symptoms 
are also prevalent among elderly adults (39,40). Low calcium 
intake is more likely to cause osteoporosis and cardiovascular 
diseases (41). Magnesium deficiency results in low bone mineral 
density, high levels of C-reactive protein indicative of systemic 
inflammation, and an increased risk for the metabolic syndrome 

(42,43). Iron deficiency causes numerous health complications, 
such as deterioration of physical functions, increased occurrence 
of falls, frailty, cognitive impairment, and mortality (44). Zinc 
is mostly used by the body takes part in immune responses, 
hormone production, bone mineralization, cognitive functions, 
taste and many other functions. A considerably zinc deficiency 
in the elderly adults may bring along many complications and 
increase the risk of morbidity (45). 

Anorexia of aging is considered as one of indicators for a variety 
of geriatric syndromes. Since decreased dietary intake in elderly 
individuals frequently results in decreased physical activity 
and reduced muscle mass, they become more vulnerable and 
may develop secondary complications (e.g., sarcopenia, frailty, 
comorbidities or disability) (10,11,38). Therefore, adequacy of 
food intake is essential to slow down the process resulting in 
anorexia of aging (32).

Moreover, living arrangement, depression and protein intake 
were the important predictors in multivariate model for 
anorexia of aging. In a previous study (46), it was determined 
that elderly adults who were living alone and so eating alone 
had poor appetite 1.75 times more. Likewise, in this study, it 
was found that people living alone had a more poor appetite 
than those living with someone. Mudge et al. (47), stated that 
nutritional intake was assessed by measuring plate waste, and 
in a multivariate reported, poor appetite was the strongest 
predictor of inadequate nutritional intake. Poor appetite can 
lead to low dietary intake and malnutrition among elderly 
adults (13) and psychological factors such as depression and 
well-being are related to appetite (14).

Although previous studies conducted with different populations 
have yielded similar results, the findings of this study would 
contribute to the current literature since they reveal that elderly 
adults with anorexia of aging had lower intake in terms of 
macronutrients and micronutrients.

Study Limitations 

The most important limitation of this study is that the analyses 
were performed with data from a relatively small sample. It is 
recommended to conduct prospective studies examining the 
effects of specific nutrition interventions on anorexia of aging 
and to support them by laboratory and clinical data in larger 
populations.

Conclusion
In this study, elderly adults with anorexia of aging had a lower 
food intake of macronutrients and micronutrients. Optimizing 
nutritional status is and also improving other factors affecting 
anorexia of aging can reduce the risk of functional decline in 
the elderly population. That, in turn, means that anorexia would 
no longer be inevitable. 
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Introduction 
The caregiving experience is usually seen as a chronic stressor 
with physical and psychological consequences (1). Caring for 
people with dementia (PwD) is like working in a full-time job, 
with family members spending an average of 21.9 hours per 
week caring for PwD. Caring is both emotionally and cognitively 
demanding and negatively affects caregivers’ health (2). Sleep 
disturbance is a one of the significant health problems for a 
majority of caregivers of PwD (2,3). The prevalence rate of sleep 
problems was 9.4% among caregivers of PwD (4). 

Since PwD stay awake at night and sleep during the day, their 
sleep-wake rhythms are disrupted, so when caregivers try to 

persuade the dementia patient to go back to bed, they will 
have to wake up many times and renounce their own sleep 
(5,6). When the caregivers cannot get enough sleep, their 
quality of life decreases, health indicators such as cortisol levels 
are adversely affected, and the risk of cardiovascular disease, 
obesity and diabetes increases (7). The frequency of depression 
and anxiety increases and cognitive function declines in 
caregivers with poor sleep quality (8-10). Sleep problems are 
significantly and positively associated with care recipients’ 
disruptive behaviors (11). In addition these, it is stated that the 
main factor for 70% of caregivers to move their loved ones 
away from home and place them in nursing homes is insomnia 
(6). In a study conducted with individuals who had previously 

Abstract
Objective: The aim of this study was to determine the sleep quality of caregivers of people with dementia (PwD) and the factors affecting it. 

Materials and Methods: A cross-sectional study design was used. A total of 119 home-dwelling PwD and their primary caregivers were recruited 
from February-July 2019. Socio-demographic characteristics form, Pittsburg sleep quality, mini mental state examination (MMSE), neuropsychiatric 
inventory (NPI), activities of daily Living (ADL) and instrumental ADL (IADL), perceived stress scale (PSS), caregiver burden inventory (CBI), Beck 
depression inventory (BDI), and Charlson comorbidity index (CCI) were used. Descriptive statistics, t-test, Pearson’s correlation and multinominal 
regression analysis were performed using SPSS version 25.0. 

Results: The sleep quality of the caregivers was poor (10.70±3.663). Patients’ MMSE, NPI, ADL and IADL; caregivers’ PSS, CBI, BDI, and CCI together 
were a significant predictor of caregiver sleep quality (F=17.020; p<0.001). Eight variables together account for 55% of the variance in sleep quality. 
Predictive order of importance of variables on caregiver sleep quality was in the form of CCI (β=-0.396), BDI (β=0.292), MMSE score (β=-0.284), NPI 
(β=-0.239), PSS (β=0.196), CBI (β=0.108), ADL (β=-0.080), and IADL (β=0.052).

Conclusion: By determining the sleep quality and factors affecting of caregivers, it is considered that the caregivers will provide an opportunity for 
projects that will increase the sleep quality interventionally. Interventions to reduce caregiver depression, stress and burden can improve caregiver 
sleep quality; in addition, it is suggested that they will contribute to the sleep quality of caregivers in their attempts to improve the behavioral and 
cognitive functions of PwD.

Keywords: Sleep, caregivers, dementia

Cite this article as: Akpınar Söylemez B, Elmas B. Sleep Quality and Factors Affect It in Caregivers of People with Dementia: A Cross-sectional Study.
Eur J Geriatr Gerontol 2022;4(3):198-204

Address for Correspondence: Burcu Akpınar Söylemez, Dokuz Eylül University Faculty of Nursing, Department of Internal Medicine Nursing, İzmir, 
Turkey
Phone: +90 232 412 47 83 E-mail: burcu.akpinar@deu.edu.tr ORCID: orcid.org/0000-0002-9643-0325
Received: 05.04.2022 Accepted: 27.07.2022

1Dokuz Eylül University Faculty of Nursing, Department of Internal Medicine Nursing, İzmir, Turkey
2Dokuz Eylül University Research and Application Hospital, İzmir, Turkey 

 Burcu Akpınar Söylemez1,  Burcu Elmas2

Sleep Quality and Factors Affect It in Caregivers of People with 
Dementia: A Cross-sectional Study

Eur J Geriatr Gerontol 2022;4(3):198-204

DOI: 10.4274/ejgg.galenos.2022.2022-4-3

https://orcid.org/0000-0002-9643-0325
https://orcid.org/0000-0003-0592-1223


199

Eur J Geriatr Gerontol 2022;4(3):198-204

199

Akpınar Söylemez and Elmas. Sleep Quality in Caregivers of Dementia 

given care to PwD, caregivers quoted that they experienced 
insomnia, had nightmares, and could not reach pre-care sleep 
quality for ten years after care (7). Demographic characteristics 
of caregivers such as being female, highly educated caregivers 
are also independent predictors for carers’ reporting greater 
sleep disturbance (5,9).

There is many of research have been found to determine the sleep 
of caregivers and the factors affecting it. But there are very few 
studies indicated both patients’ and caregivers’ related variables 
(8,11). Thus, in this study focused to identify the comprehensive 
factors of caregivers’ sleep quality. In addition to this, there is a 
current systematic review which was investigate the effects of 
the sleep interventions for informal caregivers of PwD and none 
of the studies which was examined on the review from Turkish 
population (12). To the best of our knowledge, only one study 
(13) has reported findings of sleep quality of caregivers of PwD 
in Turkey. This can be a reason in the systematic review, there 
were no results of sleep interventions for caregivers of PwD from 
Turkey. In order to plan interventions to regulate and improve 
the sleep quality in caregivers PwD, it is necessary to determine 
the sleep quality of the caregivers and the comprehensive 
factors affecting them. 

Materials and Methods 
A cross sectional study design was used in this study. 

Participants 

Non-probability convenience sampling was used. Family 
members who gave primary care to PwD according to DSM-IV 
diagnostic criteria, lived in the same house with the patients, 
provided care for at least six months, and volunteered to 
participate in the study were included. The sample of the 
study consisted of 119 caregivers who applied to the dementia 
outpatient clinic of a university hospital between February-July 
2019. A sample size of 119, effect size of 0.20, and alpha value 
of 0.05 were considered, and the power of study was found to 
be 0.83 by using G. Power. 

Measures

Socio-demographic characteristics form 

The form was prepared to obtain the socio-demographic 
information pf PwD and their caregivers (2,3,7,8,13). 

Collected from PwD 

Mini mental state examination (MMSE): It is used to access 
the cognitive function comprises orientation, learning, short-
term memory, language use, comprehension, and basic motor 
skills. The total score ranges from 0 to 30. A low score indicates 
high cognitive impairment (14).

Neuropsychiatric inventory (NPI): NPI was used to evaluate 
the presence and severity of neuropsychiatric symptoms. The 
scores range from 0 to 144, with high scores corresponding to 
severe behavioral disorders (15). 

Activities of daily living (ADL) and instrumental ADL (IADL): 
The ability of PwD to perform functional activities was assessed 
with Barthel ADL and Lawton’s IADL. 

Collected from Caregivers

Charlson comorbidity index (CCI): It was scored according to 
the weighted comorbidity index developed by Charlson et al. 
(16). The score obtained as a result of the scoring process for 
a patient to have more than one disease is called the Charlson 
comorbidity score (16).

Beck depression inventory (BDI): It was developed by Beck et 
al. (17) to measure the emotional, cognitive and motivational 
symptoms of depression in adolescents and adults. A minimum 
of zero and a maximum of 63 points can be obtained in the BDI 
inventory, and a high score indicates an excess of depression 
severity (18). 

Perceived stress scale (PSS): It was developed by Cohen et al. 
(19). Consisting of 14 items in total, PSS is designed to measure 
how stressful a person’s life is perceived to be. A score of 0-56 
can be obtained in the PSS, and a high score indicates an excess 
of stress perception (19).

Caregiver burden inventory (CBI): It is a tool developed to 
measure the impact of caregiving on caregivers and their 
relatives (20). The inventory is a 24-item Likert-type (0-4) scale. 
The total score of each individual varies between 0 and 100. A 
high score indicates a high degree of burden, and a low score 
indicates a low degree of burden (21).

Pittsburg sleep quality (PSQ): It was developed by Buysse et 
al. (22) to determine sleep quality. The scale includes a total of 
24 questions (19 of these self-evaluation). They determine the 
duration of sleep, the frequency and severity of special problems 
related to sleep latensive sleep. The 18 items scored were grouped 
into 7 component scores. Some of the components consist of a 
single substance, while others are obtained by grouping several 
substances. Each item is evaluated with a score between 0-3 
points. A 0-21 points can be obtained from the scale. A total 
PSQI score of 5 or more indicates poor sleep quality.

Data collection

The study was conducted at a dementia outpatient clinic during 
follow-up of the PwD in the west part of Turkey. The caregivers 
had a face-to-face contact with the researchers lasted for 50 
min. In the scales collected from PwD, the scores of the mental, 
behavioral and functional status evaluation scales made by 
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their neurologist during the outpatient clinic visits were taken 
into account.

Statistics

Descriptive statistics, number, percentage distributions and 
correlation coefficients were evaluated. Multiple regression 
analysis was performed to determine the factors affecting 
the sleep quality of caregivers. Before the multiple regression 
analysis, the correlation of the influencing factors and the 
dependent variable with each other was determined using the 
multiple correlation test. The variance inflation factor (VIF) and 
tolerance were used to detect multicollinearity between the 
independent variables in the regression model. The independent 
variables with VIF >10 were removed from the model, and 
tolerance was less than 0.20. For all analysis, the level of 
statistical significance was set at p≤0.05. The SPSS 25.0 program 
was used to evaluate the data in the study.

Ethics 

This study was carried out according to the Declaration of 
Helsinki (as revised 2013). This study was approved by the Ethics 
Committee of Dokuz Eylül University (2019/12-17, 2019.05.08). 
The purpose was explained to the caregivers participating in the 
study and their verbal and written consent were obtained. 	

Results 
The socio-demographic and clinical characteristics of the PwD 
and their caregivers were shown in Table 1. The PSQ score of 119 
caregivers of PwD was determined as 10.70±3.66 (1-17). A total 
PSQ score of five or more indicates poor sleep quality. The sleep 
quality of caregivers was compared according to the descriptive 
characteristics of PwD, and the results were given in Table 2. 
Sleep quality among the descriptive characteristics of caregivers 
were compared and the results were given in Table 3. 

The relationship and significance between the clinical 
characteristics of PwD and their caregivers and sleep quality 
scores were shown in Table 4. A weak negative correlation was 
found between the MMSE of PwD and the sleep quality of 
caregivers (r=-0.333; p=0.000). A weak positive correlation was 
found between the sleep quality of NPI, ADL and IADL caregivers 
of PwD (r=0.302; r=0.234; r=0.269; p=0.001; p=0.015; p=0.003). 
A moderate positive correlation was found between caregivers’ 
PSS, BDI and CCI and sleep quality (r=0.430; r=0.498; r=0.436; 
p<0.001). There was a weak positive correlation between CBI 
and sleep quality (r=0.397; p<0.001).

Multiple regression analysis was performed to predict the sleep 
quality of the caregivers according to the MMSE, NPI, ADL/
IADL of PwD and the caregivers’ PSS, CBI, BDI and CCI, and the 
results were given in Table 5. According to the results obtained, 
patients’ MMSE, NPI, IADL, ADL, caregivers’ PSS, CBI, BDI and 

Table 1. Descriptive characteristics of people with dementia 
and caregivers
People with dementia n %

Age

65-69 13 10.9

70-74 22 18.5

75-79 29 24.4

80 and above 55 46.2

Gender

Female 78 65.5

Male 41 34.5

Education level

Illiterate 10 8.4

Literate 13 10.9

Primary school 31 26.1

Secondary school 14 11.8

High school graduate 27 22.7

University graduate 24 20.2

Marital status

Married 58 48.7

Divorced/widowed/living apart 60 50.4

Acute/chronic disease

Yes 59 49.6

No 60 50.4

Dementia stage

1. Stage 48 40.3

2. Stage 35 29.4

3. Stage 36 30.3

Years of diagnosed with dementia

Less than 1 year 36 30.3

1-5 years 51 42.9

6 years and above 32 26.9

Total 119 100

  X ± SD Min Max

Mini mental state examination 16.65±6.68 0 28

Neuropsychiatric inventory 50.20±28.19 10 130

Barthel activities of daily living 12.74±6.45 3 24

Lawton’s instrumental activities of 
daily living 8.96±4.62 1 18

Caregivers n %

Age

30-39 12 10.0

40-49 22 18.5

50 and above 85 71.4

Gender

Female 91 76.5

Male 28 23.5
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CCI together were a significant predictor of caregiver sleep 
quality (F=17,020; p<0.001). Eight variables together account 
for 55% of the variance in sleep quality. Predictive order of 
importance of variables on caregiver sleep quality was in the 
form of CCI (β=-0.396), BDI (β=0.292), MMSE score (β=-0.284), 
NPI (β=-0.239), PSS (β=0.196), CBI (β=0.108), ADL (β=-0.080), 
and IADL (β=0.052).

Discussion 

Sleep quality of the caregivers of the PwD in this study was 
poor. This finding is similar to other studies (2,3,5,7,8,10). Goa 
et al. (2) reported that the sleep quality of caregivers of PwD 

was significantly lower than that of non-caregivers in their 
meta-analysis. Obtaining similar results in the international 
literature is thought to be closely related to the dementia care 
process. Having a PwD in the same house undoubtedly requires 
day and night care. Since caregivers are constantly on the 
alert for their patients, it is considered that they experience 
constant interruptions in their sleep. In addition, the challenges 
of caregiving are well-known in the literature. It is thought 
that the difficulties and psychological outcomes of care may 
adversely affect the sleep quality of caregivers. In the current 

Table 1. Continued

Education level

Literate 8 6.7

Primary school 10 8.4

Secondary school 14 11.8

High school 25 21.0

University 62 52.1

Marital status

Never married 21 17.6

Married 79 66.4

Divorced/widowed/living apart 19 16.0

Antidepressant use

Yes 20 16.8

No 99 83.2

Acute/chronic disease

Yes 89 74.8

No 30 25.2

Relationship with patient 

Daughter 48 40.3

Son 17 14.3

Wife 28 23.5

Brother 26 21.8

Duration of living with the patient

Since birth 11 9.2

1-10 years 72 60.5

11-20 years 9 7.6

21-30 years 13 10.9

31 years and above 14 11.8

  X ± SD Min Max

Beck depression inventory 33.33±7.857 4 47

Perceived stress scale 44.02±15.405 3 74

Caregiver burden inventory 25.72±11.938 0 45

Charlson comorbid index 1.84±0.850 0 3

Pittsburgh sleep quality 10.70±3.663 1 17
SD: Standard deviation

Table 2. Comparison of caregivers’ Pittsburgh sleep quality 
scale scores based on descriptive characteristics of people 
with dementia

Characteristics 
of people with 
dementia 

Pittsburgh sleep quality 
scale Z/X2 p
X ± SD Min Max

Age

65-69 8.15±3.43 2 15

7.894b 0.048
70-74 10.32±3.83 4 16

75-79 11.28±3.59 3 16

80 and above 11.15±3.50 1 17

Gender 

Female 10.60±3.90 1 17
-0.104a 0.917

Male 10.88±3.19 4 16

Education level

Illiterate 10.60±4.81 2 17

2.829b 0.729

Literate 10.08±5.25 1 16

Primary school 11.23±3.21 3 16

Secondary school 9.36±3.50 4 15

High school 
graduate 10.78±3.65 4 16

University graduate 11.08±2.84 5 16

Marrital status

1.933b 0.380Married 11.10±3.62 2 17

Divorced/widowed/
living apart 10.27±3.70 1 16

Acute/chronic disease    

Yes 11.08±3.60 3 17
-1.070a 0.285

No 10.32±3.70 1 16

Dementia stage    

CDRc 1 8.96±3.47 2 16

19.862b 0.000CDR 2 11.97±3.57 1 16

CDR 3 11.78±3.09 4 17

Year duration with Dementia

Less than 1 years 9.03±3.722 2 17

12.807b 0.0021-5 years 11.67±3.502 1 16

6 years and above 11.03±3.277 3 15
aMann-Whitney U test, bChi-square test, cClinical dementia rating, SD: Standard 
deviation
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study, most of the caregivers are over 50 years old and it is 
known that depending on aging, sleep quality decreases, total 
sleep duration shortens, night awakenings increase, rapid eye 
movement and slow wave sleep decreases (23). Therefore, it may 
be concluded that the sleep quality of the caregivers is low.

There was no significant relationship between the age, gender, 
educational status, marital status, presence of acute/chronic 

disease parameters and total PSQ scores of PwD similar to the 
findings of Chiu et al. (24) and Simpson and Carter (25). Rather 
than descriptive characteristics of the PwD, such as age, gender, 
and educational status, the variables of dementia stage and the 
duration of diagnosis affect the sleep of caregivers.

For caregivers, there was no statistically significant difference 
was found according to the age, gender, education level, marital 
status, presence of acute/chronic disease, antidepressant use, 
degree of closeness with the elderly cared for, duration of living 
with the elderly. In the current literature, studies examining the 
effects of descriptive characteristics of caregivers of PwD on the 
sleep quality of caregivers are limited and controversial (5,8,25). 
Park et al. (8) found the caregivers education was a significant 
factor on sleep quality. On the other hand, Gibson et al. (5) and 
Simpson and Carter (25) stated that like in this study caregiver 
education was not predictor for caregivers sleep quality. 

In the study, although there was a weak negative correlation 
between the MMSE score of PwD and the sleep quality of their 
caregivers, a weak positive correlation was found between the 
scores obtained from NPI, from ADL and from IADL, and the 
sleep quality of caregivers. 

Sleep problems of caregivers are strongly positively correlated 
with patients’ neuropsychiatric symptoms (11). Specifically, 
caregiver sleep disturbance has been associated with patients’ 
sleep disturbances, delusions, hallucinations, and emotional 
behavioral symptoms (irritation/aggression, depression, and 
anxiety). Decreased cognitive function and increased behavioral 
symptoms of PwD can be meaning that there is more and 
more need for support for patients about assisting personal 
care, monitoring their safety, comforting them to sleep. It is 
inevitable that PwD who have decreased cognitive functions, 
increased behavioral symptoms, and cannot perform their 
daily living activities are those who are in need of more care. It 
was concluded that sleep quality might be worse as caregivers 
may have more difficulty in the face of worsening cognitive, 

Table 3. Comparison of sleep quality according to the 
descriptive characteristics of caregivers

Characteristics of 
caregivers 

Pittsburgh sleep quality 
scale Z/X2 p
X ± SD Min Max

Age

6.301b 0.098
30-39 10.09±3.70 5 15

40-49 8.91±4.12 1 15

50 and above 11.24±3.43 3 17

Gender    

Female 10.51±3.79 1 17
-0.934a 0.350

Male 11.32±3.17 3 15

Education level

2.746b 0.739

Literate 11.43±4.86 3 17

Primary school 11.40±4.11 2 16

Secondary school 10.07±3.33 4 15

High school 
graduate 10.36±3.94 1 16

University graduate 10.73±3.48 3 16

Marital    

Never married 10.52±3.78 3 16

1.833b 0.400Married 10.95±3.72 1 17

Divorced/widowed/
living apart 9.84±3.27 2 14

Acute/chronic disease

Yes 10.54±3.36 2 17
-1.275a 0.202

No 11.17±4.45 1 16

Antidepressant use

Yes 12.15±3.45 5 17
-1.852a 0.064

No 10.40±3.65 1 16

Relationship with patients

Daughter 10.90±4.08 1 17

3.609b 0.307
Son 11.94±2.56 8 15

Wife 10.43±3.43 3 16

Brother 9.81±3.61 3 15

Duration of living with the elderly

Since birth 9.64±4.82 3 16

1.308b 0.860

1-10 years 10.85±3.53 1 16

11-20 years 10.00±4.30 2 16

21-30 years 11.62±2.75 7 16

31 years and above 10.36±3.83 3 17
aMann-Whitney U test, bChi-square test, SD: Standard deviation

Table 4. The relationship between the quality of sleep of 
the caregiver and the determined clinical characteristics of 
people with dementia and caregivers

Scales of determined clinical 
characteristics

Pittsburgh sleep quality

r p

Mini mental state examination -0.333 0.000

Neuropsychiatric inventory 0.302 0.001

Lawton’s instrumental activities of 
daily living 0.269 0.003

Barthel activities of daily living 0.234 0.010

Perceived stress scale 0.430 0.000

Beck depression inventory 0.498 0.000

Caregivers burden inventory 0.397 0.000

Charlson comorbidity index 0.436 0.000
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functional and behavioral condition. 

A moderate positive correlation was determined between the 
scores of the caregivers from the perceived stress and depression 
scale and the total score of the PSQ, and the difference was 
statistically significant. Similarly, Wang et al. (10) showed 
a weak positive correlation between caregivers’ mean total 
score on PSQ and the score they obtained from the perceived 
stress scale, and found this relationship statistically significant. 
Consistently with this research, Park et al. (8) found that the 
depression was a significant factor on sleep quality in caregivers 
of PwD. Hamamcı et al. (13) revealed that the depression and 
anxiety levels of caregivers were related to their PSQ scores. A 
current, large and robust literature document emphasized the 
important rate of psychological distress (stress or depressive 
symptoms) among caregivers of PwD (1).

Peng et al. (3) examined sleep-related factors in caregivers of 
PwD and concluded that the sleep of caregivers is affected 
by chronic disease status, depression, caregiver burden, sleep 
hygiene behaviors. They also reported that caregivers with more 
chronic diseases and poor sleep hygiene conveyed worse sleep 
quality, and that poor sleep quality of caregivers disrupted their 
daytime functionality, causing them to use sleeping pills. Simón 
et al. (26) showed that the group of family caregivers who 
perceived the caregiving burden as high had a higher PSQ total 
score than the control group and the group of family caregivers 
who perceived the caregiving burden as low. These results are 
consistent with the current study. The Burden and comorbidity 
were associated with caregivers sleep quality. The caregivers 
have to manage their own illnesses. But most caregivers live 
more patient-oriented lives than their own. It is thought that 
this causes more burden and negatively affects the sleep quality 
of caregivers. 

Study Limitations

Data on caregivers’ sleep quality were collected through self-
reported sleep. Dementia type was not assessed in the study; 
however, the sleep quality of caregivers may vary depending on 
the type of dementia. It did not identify exogenous variables 

such as caffeine intake and environmental factors. In this study, 
the sleep quality of the patients was not measured. The sample 
was limited to monocentrically, and therefore the findings may 
not be generalizable to other parts of Turkey. These limitations 
could be taken into account in future studies.

Conclusion 
It was concluded that the sleep quality of caregivers of PwD 
was poor. It was found that the sleep quality of the caregivers 
was not affected by the socio-demographic characteristics of 
the PwD and the caregivers, but by the MMSE, ADL, IADL and 
NPI scores of the PwD and the BDI, CBI, PSS, CCI scores of the 
caregivers. 

It is recommended that health professionals should consider 
the needs of not only the patient but also the caregivers, and 
that they should pay more attention to their sleep problems 
by deeming the caregiver as a component in the difficult care 
process of the PwD. Caregiver burden, stress and depression 
should be evaluated, and it should be taken into account that 
the sleep quality of caregivers of PwD who have more behavioral 
symptoms with increased cognitive impairment and decreased 
functionality may be worse. Interventions to improve these 
factors, which we identified as a result of our study, may help 
improve the sleep quality of caregivers. 
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Introduction

Patients with dementia are often older adults with chronic 
diseases, have complex needs and symptoms, and are difficult to 
care for (1,2). Therefore, the care of these patients is a difficult 
and exhausting process.

In the care of patients with dementia, it is among the 
responsibilities of the nurse to regulate the environment 
and relationships to preserve the patient’s functionality and 
stability, compensate for the losses associated with the disease, 
and to provide therapeutic environments that help maintain 
their privacy and quality of life (3). However, unsuitable hospital 
environments and an inadequate number of nurses are important 
barriers to patient management and the provision of quality care 
(4,5). However, nurses may not be well prepared or experienced 
in caring for patients with dementia. Several studies have shown 
that nurses have insufficient knowledge, skills, confidence, and 

safety awareness about dementia and its care (2,6). Nurses who 
care for patients with dementia experience negative emotions 
due to memory and behavior problems (agitation, hallucination, 
confusion, etc.), which are the most common symptoms of 
dementia. Nurses have difficulty managing dementia-related 
symptoms and suffer from job dissatisfaction and experience 
feelings of fear, anxiety, frustration, burnout, weakness, and 
guilt; these lead to ineffective coping strategies to overcome 
the challenges faced (4,7).

Unfamiliar hospital environments and caregivers lead to 
anxiety, agitation, and aggressive behavior in patients with 
dementia, making nursing care more challenging (8). Therefore, 
it is recommended that patients with dementia are approached 
and provided with person-centered care. Person-centered care 
is a holistic and integrative approach designed to maintain 
the well-being and quality of life of people with dementia. 
The main purpose of person-centered care is to respect the 
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Abstract
Objective: The aim of this study was to identify the challenges faced by nurses while providing care to patients with dementia. 

Materials and Methods: This study was a descriptive and qualitative study conducted between 10 December 2017 and 1 March 2018. In-depth 
interviews were conducted with ten nurses. Data were analyzed using the inductive content analysis method. 

Results: Four themes and eight subthemes were identified. The themes were: the perception of dementia, the meaning attributed to caring for 
patients with dementia, challenges of nursing care in dementia, and empowerment in care practices. 

Conclusion: Nurses must understand the complex needs of people with dementia in hospitals and clinics. Because these patients need person-
centered care that requires special communication and behavior. Nurses should be supported to provide this care to patients with dementia and 
manage the symptoms of patients with dementia. It contributes to providing individual and institutional support to nurses who care for patients 
with dementia, improving their communication skills, and coping with the difficulties and difficulties faced by nurses.
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patient’s autonomy and maintain dignity even though his/
her cognitive abilities are impaired. A patient with dementia 
whose personality is recognized and valued feels respected and 
honored in social settings; therefore, he/she acquires a sense of 
belonging, confidence, and comfort, and is willing to participate 
in activities. It takes time to develop person-centered care 
for patients with dementia; however, collaboration with the 
patient’s family can facilitate this challenging aspect of care 
(8,9). 

The relationship between the dementia patient and the nurse 
is critical in clinical settings because familiar caregivers and 
members are not present to help the patient. Nurses should be 
able to use appropriate interpersonal communication, empathy 
skills, and emotional intelligence to make a positive impression 
on patients with dementia (8,10). Training programs should, 
therefore, be held to improve the knowledge and confidence 
of nurses caring for patients with dementia. Research has 
shown that although nurses have a basic knowledge of the 
care required by patients with dementia, they know little about 
the early diagnosis of dementia, and effective communication 
strategies, and are unable to encourage the participation of 
patients in activities and manage treatment-resistant patients 
(8-11). Marx et al. (7) conducted a study to assess the level 
of knowledge and working status of nurses and reported that 
nurses had difficulty in managing the behaviors of patients 
with dementia, securing and providing care, and getting them 
to accomplish daily tasks. Fukuda et al. (3) reported that nurses 
caring for patients with dementia have difficulty managing 
patient behavior, reducing patients’ and their families’ anxiety 
and fear, communicating with patients, and providing care 
and safety due to shortcomings in hospital organizations, 
such as nursing shortages and inadequate cooperation with 
professionals in other medical fields.

In Turkey, patients with dementia are hospitalized or admitted 
to appropriate clinics according to the health problem 
experienced. Although nurses working in hospitals and clinics 

provide care to patients with dementia, little is known about 
nurses’ experiences of caring for patients with dementia and 
the associated problems. Therefore, the aim of this study was to 
explore nurses’ perceptions of the challenges they face in the 
care of patients with dementia in hospital and clinical settings.

Materials and Methods

Design and participants

This descriptive qualitative study focused on offering a realistic 
perspective on the difficulties encountered by nurses while 
providing care for patients with dementia in hospital settings. 
Participants were recruited from a university hospital using 
snowball sampling. Participation was voluntary. Data collection 
was terminated when further data did not provide any new 
information or insight. The study sample consisted of ten nurses. 
The inclusion criteria were as follows: (a) The participants 
should have a bachelor’s degree; (b) the participants should 
have had at least one year of work experience in an adult 
ICU and/or inpatient clinics; (c) the participants should have 
had cared for at least one patient(s) with dementia; and, (d) 
the study required voluntary participation. A profile of study 
participants is presented in Table 1 and outlines the information 
regarding their age, gender, education status, working place, 
and employment year.

Data collection 

After obtaining permission from the institution, data were 
collected between December 10, 2017, and March 1, 2018. A 
semi-structured interview form consisting of five questions 
was used (Box 1). Participants were informed about the 
procedure, confidentiality of the data, and that the interviews 
would be audio-recorded. The interviews were conducted by 
two researchers (first and third author) in a quiet room. Each 
interview lasted 35 minutes (minimum: 20 minutes; and, 
maximum: 50 minutes) on average. One researcher conducted 
the interviews while the other observed and took notes. New 

Table 1. Demographic features of the nurses

Participant Age Gender
Education
status

Years of 
employment

Working place

N1 39 Male Undergraduate 12 Intensive care

N2 35 Female Undergraduate 14 Intensive care

N3 50 Female Undergraduate 27 Clinic

N4 37 Female Undergraduate 14 Clinic

N5 40 Female Undergraduate 20 Intensive care

N6 28 Female Undergraduate 4 Clinic

N7 24 Female Undergraduate 1 Intensive care

N8 28 Female Undergraduate 4 Clinic

N9 30 Female Undergraduate 9 Clinic

N10 24 Female Undergraduate 2 Clinic
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participants were recruited until data saturation was reached, 
and ten nurses were interviewed in total.

Statistics

Data were analyzed using qualitative inductive content analysis. 
The interviews were transcribed with no corrections. To ensure 
confidentiality, participants were coded as N1, N2, N3, N4…. N10. 
For analysis, first, three authors separately coded the transcripts 
line-by-line to ascertain the meaning of the sentences during 
analysis. Similar conceptual expressions were grouped into a 
list of codes, classified, and labeled. Finally, subthemes were 
combined and the main themes were created (12).

Trustworthiness: During each interview, the researcher 
summarized the interview and asked the participant if he/she 
had anything more to add. The interview was terminated after 
the participant confirmed that he/she did not have anything 
further to add. Participants read the themes and subthemes 
and confirmed the validity of the same, with no further 
recommendations. Themes and subthemes were discussed by a 
research team to improve reliability. The methods were reported 
in accordance with the principles of consolidated criteria 
research qualitative research (13).

Results
They all had bachelor’s degrees. Nine of the participants were 
female. Six of them worked in inpatient clinics, and the remaining 
worked in adult ICUs. Participants’ mean age was 33.5±8.2 years 
(minimum: 24 years; maximum: 50 years), and they had a mean 
of 10.7±8.4 years (minimum: 1 year; maximum: 27 years) of work 
experience. Data analysis yielded four themes and eight sub-
themes. The themes were: (1) the perception of dementia; (2) 
the meaning attributed to caring for patients with dementia; (3) 
challenges of nursing care in dementia; and, (4) empowerment 
in care practices. The second theme comprised two sub-themes: 
(1) Difficulty in providing care; and, (2) uplifts of caregiving. 
The third theme consisted of four subthemes: (1) Inability to 
communicate; (2) difficulty in managing patient behavior; (3) 
burden of care; and, (4) inability to manage time. The fourth 
theme comprised two subthemes: (1) Individual empowerment 
and (2) administrative empowerment (Table 2). The themes and 
subthemes are discussed in the following section.

Perception of dementia

Participants were asked what the word “dementia” meant to 
them. They associated it with deterioration in cognitive processes 
(7/10), forgetfulness (6/10), difficult patients (6/10), and need 
for caregiver support (5/10) (Table 3). Participants shared the 
following experiences regarding their perception of dementia:

……. “To begin with, they are difficult patients; not being able to 
communicate, there is no way to establish a social… how should 
I put it? not being able to connect the patient socially to a… The 
fact that he/she refuses to eat, has no conception of time… It is 
tough, because, his consciousness is not completely intact, so it 
is hard to involve him in activities, which increases our workload 
and exhausts our patience.” (N1)

…..“Old, forgetting what he/she does and inability to adapt to 
the environment…”(N6)

…..“I can refer to it as a deterioration in cognitive processes…..” 
(N4)

…..“The patient’s consciousness has deteriorated completely… he 
isn’t adapting to the external environment.” (N1)

Most participants associated dementia with a deterioration 
in cognitive processes and forgetfulness. Nurses who define 
dementia as a deterioration in cognitive processes have more 
experience in the profession. Nurses with less experience in the 
profession (4/6) and those working in ICUs (3/4) stated that 
patients with dementia are difficult patients and in need of 
specialized care due to symptoms resulting from a deterioration 
in cognitive processes.

Meaning attributed to caring for patients with dementia

This theme consisted of two sub-themes: (1) Difficulty in 
providing care; and, (2) uplifts of caregiving.

Difficulty in providing care

Participants stated that they had difficulty meeting the care 
needs of patients, communicating and performing activities 

Box 1. Questions on the semi-structured interview form
1. What does dementia mean to you?

2. What does care for patients with dementia mean to you?

3. What kind of challenges (psychological, physical etc.) do you face 
when caring for patients with dementia?

4. How does caring for patients with dementia affect you?

5. What are your recommendations for nurses caring for patients 
with dementia?

Table 2. Categories
Themes and subthemes

1. Perception of dementia

2. Meaning attributed to caring for patients with dementia 

a. Difficulty in providing care
b. Uplifts of caregiving

3. Challenges

a. Inability to communicate
b. Difficulty in managing patient behavior
c. Burden
d. Inability to manage time.

4. Empowerment

a. Individual empowerment
b. Administrative empowerment
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with them, and concentrating their attention socially and 
mentally on the reality of the world due to fluctuations in their 
consciousness and orientation; this caused them to spend most 
of their time with those patients and sometimes be subjected to 
physical or verbal violence. One particular nurse characterized 
her experience as follows:

…..“Trying to persuade them is another challenge, there are 
some things that have to be done, such as vascular access and 
drawing blood, but the patient just wouldn’t let you.” (N8)

Uplifts of caregiving

Four participants were satisfied with their job because they 
knew that patients with dementia needed them and they were 
able to help the patients. Earning the trust of patients with 
dementia, cooperating with them and paying more attention to 
their needs made these participants happy.

…….“I love caring for patients with dementia because I know 
that they need me. Helping them, communicating with them 
and caring for them make me happy… I give them some time to 
get to know me… I know that I have to spend more time with 
them.” (N2)

“…I feel satisfied knowing that I have been helpful to them...” 
(N4)

“ … When I see the positive changes in the facial expressions of 
the patient I cared for, I feel satisfied.” (N5)

Challenges of nursing care in dementia

Participants were asked about the challenges they faced while 
caring for patients with dementia. All participants stated that it 
posed both physical and psychological challenges, which were 
grouped under the subthemes of “inability to communicate”, 
“difficulty in managing patient behavior”, “inability to manage 
time”, and “burden of care”.

Inability to communicate

Seven participants stated that they had difficulty communicating 
with patients with dementia during their care and medical 
treatment, in the absence of family, or when the patients were 
agitated. The experiences of some participants are directly 
quoted as follows:

……“Patients never understand the procedures, and it is very 
difficult for us to explain them all. Patients are always agitated, 

and they don’t get us… My biggest communication problem is 
that they talk about things that never actually happened.” (N9)

……“I have a hard time communicating (with patients with 
dementia), they snap at me…They forget the things that we 
talked about an hour or a day before, we always have to say the 
same things over and over again.” (N6)

Participants who had difficulty communicating with their 
patients stated that they did not know how to communicate 
with them and were tired of having to say the same things 
repeatedly. They also stated that from time to time, there were 
some misunderstandings due to deterioration in orientation and 
perceptions. Families believe what patients say, and therefore, 
arguments break out or nurses find themselves in a situation 
where they have to defend themselves.

Difficulty in managing patient behavior

Five participants reported that they had difficulty managing 
patient behavior. Protecting agitated patients from falling or 
trauma, while ensuring their own safety, led to nurses’ often 
subjection to verbal and physical violence.

…..“We try to help them, but they react negatively like they hit 
us or display aggressive behavior.” (N1)

……“It is a challenge for me, I am scared because I don’t 
know how they will react. I am especially scared when it is a 
challenging physical task.” (N2)

Inability to manage time

Eight participants reported that they had difficulty managing 
time when there were patients with dementia in their clinics 
and that it took a lot of time and effort to care for them and 
to manage their agitated behavior, due to changes in their 
cognitive processes (8/10). They also stated that they had 
difficulty ensuring the safety of patients and managing time 
during their shifts because they had to say the same things 
repeatedly during treatment and care.

……“I don’t want to care for a patient with dementia that I 
have to deal with during my shift. I’d rather have completely 
dependent patients instead of patients with dementia because 
I can care for and treat them and plan their safety easily. But 
it’s not the case with patients with dementia. I just can’t leave 
the patient’s room and can’t spend any time with my other 
patients” (N5).

Table 3. Nurses’ perception of dementia
Perception of dementia N1 N2 N3 N4 N5 N6 N7 N8 N9 N10

Forgetfulness √ √ √ √ √ √ √ √

Deterioration in cognitive processes √ √ √ √

Need for caregiver support √ √ √ √ √ √

Difficult patient √ √ √ √ √ √ √
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Burden of care

Seven participants suffered from the burden of care because 
they had to say the same things to patients with dementia 
repeatedly, and spend most of their time with them. They stated 
that they were not able to leave their patients with dementia 
despite their busy shifts, experienced communication problems 
and had to deal with other patients who did not appreciate the 
care they provided and the conflicts that arose thereby. They 
felt exhausted because the care they provided was not visible 
and they always had to persuade their patients to undergo care 
and treatment. They stated that they suffered from stress during 
their shifts since they had to provide safety and physical care 
for patients with dementia, with whom they were unable to 
communicate effectively. This resulted in fatigue and exhaustion.

“…We sometimes don’t know how to approach our patients. 
Sometimes I have to give them a command, and sometimes I 
raise my voice, I mean it’s not like I yell at them, but I find 
myself in conflict situations, which is exhausting to me…” (N6)

Empowerment in care practices

Participants were asked what their recommendations would be 
for nurses caring for patients with dementia. Their suggestions 
were grouped under two sub-themes: Individual empowerment 
and administrative support.

Individual empowerment

Participants stated that they had difficulty caring for patients 
with dementia and that they should be empowered in that 
regard. They recommended that communication techniques with 
patients with dementia be developed (8/10), care is provided 
by experienced nurses (5/10), and nurses be supported during 
physical care (4/10). They stated that nurses caring for patients 
with dementia should be calm and patient, which requires good 
communication skills and experience in patient-centered care.

……“Nurses should be provided with training on how to approach 
patients with dementia and how to communicate with agitated 
patients who refuse treatment and how to make them feel 
safe.” (N6)

…..“Be patient, trying to provide treatment and care over and 
over again ........... Every dementia patient is unique … try to 
understand as a person and establish a contact point.” (N3)

Administrative empowerment

According to participants, what should be done managerially 
are as follows: Patients with dementia should stay in clinics 
designed especially for them (8/10); their families should stay 
with them (7/10); experienced medical teams should provide 
care for them (7/10); health professionals should be provided 
with in-service training on caregiving for patients with dementia 
at regular intervals (5/10); and, the care needs of patients with 

dementia should be taken into consideration when planning 
the care process and organizing the workforce or the required 
number of nurses (4/10).

……“Family members should definitely stay with patients with 
dementia in the intensive care unit because patients trust their 
families and express their needs to them more than they do to 
us.” (N4).

Discussion
This study investigated nurses’ perceptions of patients with 
dementia and provided insights into nurses’ experiences and 
recommendations for care processes in hospitals and clinics. 
The findings revealed that nurses associated dementia with 
deterioration in cognitive processes, forgetfulness, need 
for caregiver support, and difficult patients. In particular, 
experienced nurses defined dementia as a deterioration in 
cognitive processes and forgetfulness, while others associated 
dementia with difficult patient(s) and need for caregiver 
support. Nurses who do not have sufficient theoretical 
knowledge and/or practical skills to manage the behaviors 
of patients with dementia, label them as “difficult patients”. 
Therefore, experienced nurses can manage the behaviors of 
patients with dementia, and care for them successfully. These 
results are similar to the findings of other studies that reported 
that caregivers of patients with dementia associated dementia 
with forgetfulness, irritability, hyperactivity, and aggression (10-
13). Clinical management and care of patients with dementia is 
difficult because of the behavioral and psychological symptoms 
of dementia.

Nurses are responsible for ensuring the physical, social, spiritual 
well-being and safety of patients with dementia. Hospitalization 
of patients with dementia has different negative implications 
for patients, their families, and nurses (10,13-15). Nurses 
experience frustration and negative feelings resulting from 
not having enough resources, opportunities, or abilities to 
perform quality care for patients with dementia. Additionally, 
a lack of knowledge of the complex needs of patients with 
dementia causes frequent emotional exhaustion and stress for 
nurses. Nurses who work with a deficit in knowledge and skills 
might feel a sense of professional failure and frustration while 
providing care for patients with dementia (10,13). Previous 
studies have also highlighted that nurses with adequate 
knowledge of dementia and its characteristics can provide better 
nursing interventions (10,14-18). In their study, Scerri et al. (19) 
investigated the effect of person-centered dementia care on 
employees’ knowledge and attitudes in acute hospital wards; 
they stated that training programs were necessary to improve 
nurses’ knowledge attitudes and interpersonal skills. Pinkert 
et al. (14) reported that it is important to sensitize nurses and 
provide them with sufficient training and education to enable 



Eur J Geriatr Gerontol 2022;4(3):205-211

210

Çevik et al. Nurses’ Experience of Demented Patient Care

them to care for patients with dementia. In this study, nurses 
expressed those various types of educational activities relating 
to dementia care (engaging in role-play, watching videos, 
studying case examples, etc.) helped them develop abilities and 
strategies, such as viewing reality from the patients’ perspective.

Dementia-related behavioral symptoms such as communication 
problems, conflict, and aggression during care have negative 
effects on nurses (1,2,10,13,15). Ostaszkiewicz et al. (16) argue 
that nurses are constantly at risk of physical and verbal abuse, 
and thus feel insecure and worthless while handling dementia 
patients. McPherson et al. (18) reported that nurses who work in 
inpatient dementia care wards experienced work stress caused 
by structural and interpersonal factors such as the nature of 
dementia patients, lack of resources, high demand, aggression, 
and fear. In this study, nurses stated that they suffered from 
stress and the burden of care because they had to say the same 
things to patients with dementia over and over again and 
spend most of their time with them. In addition, they were not 
able to leave their patients with dementia, despite their busy 
shifts. Moreover, nurses stated that they experienced difficulty 
in communicating with patients with dementia and managing 
their behavior because they do not comprehend as well as other 
patients. Thus, it is more time-consuming to assess their needs 
(e.g., pain identification).

Another sub-theme in study was “uplifts of caregiving”, which 
plays a key role in protecting nurses from stress and fatigue; 
research shows that nurses experience stress, emotional overload 
and burnout when caring for patients with dementia (2,6). Nurses 
are less likely to be personally affected by patient behavior if 
they can associate it with the symptoms of dementia because; in 
this way, they can feel satisfied with the care they provide and 
manage the symptoms of dementia (17). Nurses in this study 
were aware that patients with dementia needed them and stated 
that they wanted to help patients with dementia and gain their 
trust and that they were satisfied with their job because they 
provide meticulous care that maintained patient dignity.

The results of this study showed that experienced nurses 
expressed more positive statements regarding the care 
processes of patients with dementia. Previous studies have 
similarly reported that experienced nurses communicate with 
dementia patients more easily, have less difficulty in managing 
routines, and cope with patients and their relatives (2,6,8,20). 
Burns and McIlfatrick (8) expressed that nurses indicated that 
having long and persistent contact with dementia patients 
gave them the ability to realize patients’ pain and other needs 
through their behavioral symptoms, which is quite challenging 
for less experienced workers or staff. Nurses encountered with 
dementia patients for the first time in the clinic may feel that 
lack the expertise required to care for such patients. Therefore, 
nurses who have had previous experience in providing care for 
people with dementia can provide more appropriate care.

Sensing and understanding the patients’ emotional and physical 
expressions are ways to extend high-quality care (14,17,19). In 
addition, viewing the dementia patient as a person and providing 
holistic care for them were the two most important elements 
that positively improved care processes. Furthermore, person-
centered care is stressed on as the foundation of care for patients 
with dementia. Therefore, it is recommended that patients with 
dementia be admitted to specialized clinics (15,17-19). In this 
study, nurses expressed those demented patients should be 
in clinics specially designed for them and that the number of 
nurses required should be outlined in the care plan. However, 
in Turkey, there are no dementia-friendly hospitals where such 
patients can be hospitalized. Additionally, due to the increasing 
number of patients with dementia, nurses in acute hospitals face 
great uncertainty when caring for patients with dementia.

Nurses who care for patients with dementia should be 
supported both emotionally and physically. Research shows 
that nurses caring for patients with dementia should receive 
guidance and support from experienced nurses and training on 
effective communication techniques (10,11,14,19). Nurses who 
are supported and valued by other health professionals and the 
institution(s) they work for, experience more job satisfaction and 
less fatigue. Nurses supported by their institutions and managers 
experience high levels of satisfaction, which, in turn, increases 
patient satisfaction (21). Sjögren et al. (17) stated thatshigher 
levels of person-centered care are associated with higher levels 
of satisfaction with work and care, lower levels of job strain, 
and a more supportive psychosocial climate. According to the 
participants, administrative empowerment can be achieved by 
ensuring that patients with dementia stay with their families 
in clinics specifically designed for them and are provided with 
care by experienced teams and nurses who undergo in-service 
training at regular intervals, on the caregiving requirements 
of patients with dementia. Research also suggests that nurses 
or healthcare teams caring for patients with dementia receive 
education and training on aspects of dementia, such as 
psychotic symptoms and depressive characteristics of dementia, 
behavioral disorders, and maladaptive aggressive behavior 
management and communication skills (8,16,17,19).

Study Limitations

The most important limitations of our study are that it was 
conducted in a single-center institution and its small sample 
size. The common aspects and solutions of the difficulties 
experienced by nurses in the care of patients with dementia 
can be revealed through studies conducted in large samples and 
multi-centre institutions.

Conclusion
Achieving person-centered care for patients with dementia in 
acute hospital settings is complex, and multiple factors need 
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to be addressed. Most nurses lack the specialist knowledge 
and skills required for dementia care. The findings of the study 
revealed that nurses face many different challenges while taking 
care of patients with dementia. Nurses stated that they suffered 
from psychological, communication, and time management 
problems while providing care to patients with dementia, and 
that experienced and trained nurses should care for patients 
with dementia. Participants had difficulty communicating with 
their patients and managing their behavior. Providing them with 
education and training programs on these issues can help them 
understand dementia and help them assess patient behavior 
and manage the behavioral symptoms of dementia. It can also 
help them adopt an empathic approach to challenging behavior 
and develop the skills necessary to cope with related stress and 
emotional problems.
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