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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
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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.
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interpretation of the data, drafting or revising the manuscript, and have 
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disclaimers must not be deleted.
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or otherwise changed. Our original copyright form must be used as-is.
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Introduction

Malignant neoplastic diseases are the most common cause of 
death after cardiovascular diseases. The incidence of cancers has 
been increasing globally (1,2). In 2020, there were approximately 
19.3 million new cancer cases, including non-melanoma skin 
cancer worldwide. Nearly 10 million of these cases resulted in 
cancer-related death (3).

In Western countries, older people constitute one-fourth of the 
population. Older people in the community will increase in the 
coming years. It is predicted that in the next fifty years, the 
number of people aged 65 and over will be more than double, 
and over the age of 85 will be almost quadruple. Cancer, an 
indicator of cellular senescence, is more common with aging. 
About 60% of new cancer cases and 70% of cancer-related 
deaths are seen in those aged 65 years and over. Therefore, in 
the future, older cancer patients will represent a global health 

problem resulting in increased cancer incidence and mortality 
(1,4-6). New treatment modalities are being developed to 
improve the cancer-related prognosis. 

Radiotherapy (RT) is an important therapeutic option in the 
treatment of cancers. It is applied for curative, palliative, or 
supportive intend in about 50-70% of cancer patients. It is an 
integral component of cancer treatment, and it is sometimes 
considered the only treatment option in cases where surgery 
and/or chemotherapy are risky/contraindicated in older 
patients. RT is a therapeutic modality applied in older adults 
considering their evaluation with a geriatric assessment (1). 
Older patients, as well as younger patients, may benefit from RT 
because provided that acute and late tolerance connected to RT 
is acceptable. Ideally, older patients should be evaluated with a 
comprehensive geriatric assessment (CGA) before initiation of 
therapy and then regularly. 
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Abstract
Cancer management in older patients has become an important public health concern due to the aging population and increased incidence 
of cancer with advanced age. The treatment decision for older individuals should not be constrained due to their advanced chronological age. 
Integration of an oncogeriatric approach is a major key point to improve treatment outcomes in older patients with cancer. Thus, comprehensive 
geriatric assessment should be used to evaluate older patients with cancer. Malnutrition (MN) is common in patients with cancer and has a profound 
effect on treatment outcomes. Therefore, assessing patients’ nutritional status and providing individualized nutritional intervention are essential. 
Radiotherapy (RT) is one of the most frequently used and effective treatment modalities against cancer in older adults and is a well-defined cause 
of MN. We herein highlight geriatric assessment requirements, including essential nutritional assessment in older patients with cancer. In addition 
to the general view, we focused on RT-related MN and its consequences. RT is better tolerated than surgery in older adults, but it may cause 
dehydration and MN due to RT-related diarrhea and mucositis. The clinicians should consider that in addition to its effect on the general clinical 
status, functionality, and surgical outcomes, the prognosis of RT is the worst in older individuals with MN.
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Considering the aging population and the increased incidence 
of cancers, the integration of the oncogeriatric approach into 
multidisciplinary decision processes is necessary (7). In older 
patients, treatment decisions should be made based on the 
performance score (PS), functional capacity, comorbid diseases, 
accompanying geriatric syndromes, frailty, medications, 
nutritional status, and the existing social support level. Older 
individuals can be managed with different treatment options, 
i.e., only RT, chemotherapy, surgery, their variable combinations, 
or palliative approach instead of a curative treatment (8). 
Kurtman et al. (9) drew attention to the characteristics of the 
tumor, accompanying risks, functional capacity, palliative need, 
and benefit/harm in RT applications in older patients. They 
underlined that more palliative approaches could be considered 
in older patients with low PS and functional capacity, high 
comorbidity score, poor nutritional status, and other poor 
prognostic factors (10). 

In clinical practice, older patients are being frequently 
undertreated even when they do not have any other disease 
or functional problem just due to the consideration of their 
chronological age. For example, treatment choice has been 
stratified by only age in some cases; i.e., ≥80 years were directed 
to less intensive treatment (8,9). Obviously, the treatment 
decision of an older individual should not be constrained due to 
an advanced chronological age (8,9). Some studies reported that 
mortality and morbidity for different tumor types are similar 
for older and younger patients (10). Some comorbidities that 
may already be present in older adults may worsen treatment 
outcomes; nevertheless, the treatment plan should not be made 
just due to the presence of comorbidities. In this context, there 
is not any data that can justify and validate age discrimination 
that is being made during the treatment of older cancer 
patients, which can excuse the administration of less effective 
treatments to older patients (10). 

Comprehensive geriatric assessment (CGA) accepted as the 
standard for estimating life expectancy, morbidity, and 
mortality in cancer patients aged 70 years and over (1,2). 
Carnofsky performance status and Eastern Cooperative 
Oncology Group performance measures are associated with 
the treatment toxicity; nevertheless, these scales alone cannot 
predict outcomes as successful as CGA in the older population 
(1,2). There are very few studies in which the geriatrician and 
oncologist have worked together to manage the treatment 
plan. In the ELCAPA study, geriatricians made recommendations 
that may modify the treatment plan in older cancer patients 
through CGA. Subsequently, 20.8% of the patients required a 
reduction in the treatment intensity (11). In a study by Mohile 
et al. (6), 161 patients (57 men, 104 women; median age 82.4 
years), 50% of whom had advanced cancer, were involved and 
referred for CGA at a university hospital. After the discussion 
at the oncogeriatric multidisciplinary consultation, cancer 

treatment was changed in 79 (49%) patients, including delayed 
treatment in 5 patients, less intensive treatment in 29 patients, 
and more intensive treatment in 45 patients. Horgan et al. (12) 
reported that eligible older people are not referred to geriatric 
evaluation, while a geriatric assessment might have changed 
the initial treatment decision. On the other hand, clinicians 
need controlled studies to determine whether the treatment 
modifications based on CGA can improve treatment outcomes. 
Implementation of multidisciplinary expertise, including 
social workers, physical therapists, occupational therapists, 
and nutritionists, can help develop CGA-guided interventions 
in older individuals with cancer. Accordingly, the risks can be 
identified, and a CGA-guided treatment plan can be determined. 
As a simple example, a geriatrician or a pharmacologist can 
assess the currently used medications, correct the inappropriate 
medication use, and thereby reduce the potential side effects 
due to medications. 

Nutrition is one of the major issues to be evaluated during the 
oncologic assessment (13). Malnutrition (MN) results from a 
deficiency in energy, protein, and micronutrient intake, causes 
changes in body composition and adversely affects the patient’s 
bodily functions and clinical status (14,15). It has been reported 
that, in many cancers, 15-40% of the patients had already 
lost weight and become malnourished before the initiation of 
the treatment (13). Moreover, the MN incidence may increase 
further during the treatment of cancer. Specifically, considering 
RT, the prevalence of MN is estimated between 15-80% during 
RT application (13,15). This rate is higher in some types of 
cancers treated with RT, such as head and neck, esophagus 
and other gastrointestinal system, pancreaticobiliary, and lung 
cancers (13-15). While RT is tolerated better than surgery in 
older population, the risk of dehydration due to RT-related 
diarrhea and mucositis and the resulting MN status should be 
carefully considered (7,16). Consequent cachexia developing in 
cancer settings directly brings about 20% of all cancer-related 
deaths (2,6). 

Diagnosis of Malnutrition in Older Cancer Patients, Including 
Those Treated with Radiation Therapy

Considering the risk of MN in cancer patients, it is essential for 
oncologists to assess the patients’ nutritional status and provide 
individualized nutritional intervention promptly to optimize 
clinical outcomes. In this regard, oncologists should evaluate 
the patients’ nutritional status before treatment, determine the 
potential risk factors that may lead to weight loss, and detect 
the risk of MN immediately. Thus, MN should be screened and 
detected in the early reversible phase before refractory cachexia 
occurs (14,15). Previous studies noted that the weight loss was 
lesser when a nutritional evaluation and management was 
performed before, during, and after cancer treatment (2,14). 
Consequently, the clinicians can aid in the maintenance and/
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or improvement of mental and physical functions, reduction of 
treatment and disease-related complications, decreasing disease 
severity, lower use of resources, and shortened hospitalization 
duration (14). 

If an older patient has weight loss (>5% in six months or >10% 
over six months) or has a markedly reduced body mass index 
(BMI) (i.e., BMI<20 kg/m2), or involuntary loss of muscle mass, 
she/he should be considered having MN symptoms and signs. 
MN can be defined and recognized by variable definitions. The 
most recent definition is the global consensus approach [global 
leadership initiative on malnutrition (GLIM)] for the diagnosis 
of MN. Global leadership initiative on malnutrition (GLIM) 
suggests that the diagnosis of MN is made when there is at 
least one phenotypic criterion (i.e., involuntary weight loss, low 
BMI, or decreased muscle mass) and one etiological criterion 
(i.e., reduced food intake/malabsorption or acute/chronic 
disease-related inflammation) (2,8). 2021 updated European 
Society of Parenteral and Enteral Nutrition Guidelines for 
clinical nutrition in cancer patients recommended the use of 
the following scales for the assessment of nutrition in cancer 
patients: Nutritional risk screening-2002, malnutrition universal 
screening tool (MUST), mini nutritional assessment (MNA), and 
malnutrition screening tool (MST). The Academy of Nutrition 
and Dietetics recommends using of MST and MUST (17). Among 
these evaluation methods, MUST (in the outpatient setting) and 
MNA (in both outpatient and inpatient settings) are preferred 
in older cancer patients (2,14,15). Global leadership initiative on 
malnutrition (GLIM) definition and evaluation can be preferred 
in older adults as well. Obviously, the diagnostic approach to 
detect MN does not differ according to the chosen treatment 
modality, including RT.

Causes of Malnutrition in Older Cancer Patients, Including Those 
Treated with Radiation Therapy 

Patient-specific, disease-specific, and treatment-specific factors 
may lead to MN. Radiotherapy (RT) generally has side effects 
specific to the region where it is applied, and adverse nutritional 
effects appear due to these side effects. 

The patient and disease-specific factors include poor pre-
treatment nutritional status, current micronutrient, antioxidant, 
and mineral deficiencies, low BMI, poor PS, advanced age, 
caucasian race, female gender, genetic polymorphisms, 
comorbidities, smoking, fatigue, weight loss, loss of appetite, 
anorexia, anxiety, depression, dyspnea, pain, advanced cancer, 
type of cancer, localization of cancer, gastrointestinal system 
obstruction, impaired absorption of nutrients, metabolic changes 
due to hormones secreted in cancers, immune-activation via the 
released cytokines, insulin resistance that develops as a result of 
the inflammatory process, increased catabolism associated with 
cancers, and low prealbumin and albumin levels (2,13-15,18). 

Treatment-specific factors that may cause MN are anorexia, fatigue, 
surgery, chemotherapy, and RT-related systemic and local toxicities, 
mucositis, xerostomia, dysphagia, esophagitis, diarrhea, enteritis, 
nausea/vomiting, hematological side effects, anxiety, depression, 
micronutrient, antioxidant, and mineral deficiencies, taste changes 
and the intend and extend of the treatment (curative, palliative, 
external, brachytherapy, stereotactic body radiation therapy, etc.). 
Radiotherapy-related treatment toxicity augments, especially 
when it is applied with concurrent chemotherapy. These may lead 
to weight loss and MN by reducing nutrient intake (13,15,18-
20). Identifying and treating the side effects that may affect the 
nutritional status of older patients receiving treatments, including 
RT, will reduce the possibility of interrupting the therapy and have 
the capacity to improve tumor control. 

Consequences of Malnutrition in Older Cancer Patients with a 
Specific Emphasis on Those Treated with Radiation Therapy

Malnutrition (MN) has been shown to be associated with a 
decreased functional capacity due to muscle loss, augmentation 
of symptoms, decreased quality of life and treatment tolerance, 
worse prognosis, and reduced survival (13,15). On the other 
hand, MN causes the progression of many diseases that may 
be simultaneously present in the patient other than cancer, 
and it is a unique factor in the development of sarcopenia, 
cachexia, and frailty, which are themselves associated with 
increased morbidity and mortality (8). Malnutrition (MN) may 
cause adverse alterations in absorption, protein binding, hepatic 
metabolism, and renal excretion of drugs and their metabolites 
during systemic therapies. In malnourished patients, decreased 
plasma protein concentration may significantly increase the 
likelihood of toxicity of agents with high protein binding, such 
as prednisolone, etoposide, cisplatin, paclitaxel, and irinotecan 
metabolites. In addition, MN may disrupt some metabolic 
pathways in the liver, reducing the clearance of drugs and 
prolonging their half-life. Thus, it has been claimed that since 
patients will be exposed to more drugs, toxicity may increase, 
and the necessity to interrupt the treatment will occur more 
frequently in patients suffering concomitantly from MN (15). 

Malnutrition (MN) influences the patient’s tolerance to the 
treatment. Weight loss indicates that the patient may not 
tolerate a curative treatment, complete the treatment, thereby 
can not receive adequate treatment, and, hence, weight loss 
increases mortality risk (21,22). Specifically, the prognosis of RT 
is the worst in older individuals with MN. Many studies have 
been published reporting that MN had an adverse effect on 
treatment and decreased favorable response to the introduced 
treatment. Increased RT toxicity, changing, stopping, or 
interrupting the RT plan may be negative factors that change 
the use of a curative or palliative procedure and decrease the 
response to RT, especially when combined with chemotherapy 
(13,15). 
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Another point is that MN escalates surgical morbidity and 
post-surgical complications. It can delay wound healing, 
worsen muscle functions, and increase the risk of postoperative 
complications, thus prolonging hospital stay and increasing the 
financial burden (15). 

Conclusion 
The integration of the oncogeriatric approach is a major key 
point to improve outcomes in older cancer patients. Malnutrition 
(MN) is common in the cancer setting and has a profound effect 
on treatment outcomes. It is essential to assess the patients’ 
nutritional status generally via MUST or MNA and provide 
individualized nutritional intervention. Radiotherapy (RT) is one 
of the most frequently used and effective treatment modalities 
in older adults. While RT is tolerated better than surgery in older 
adults, it is a well-defined cause of MN. The clinicians should 
consider that, in addition to its effect on general clinical status, 
functionality, and surgical outcomes, the prognosis of RT is the 
worst in older individuals with MN as well. 
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Introduction

The pandemic of Coronavirus disease-2019 (COVID-19), which 
started in China in December 2019, caused the death of 1.311.942 
people, infecting about 54 million people worldwide by 15 
November 2020 (1). COVID-19 infection can be asymptomatic-
mild upper respiratory tract infection or it can present with 
pneumonia and, acute respiratory distress syndrome (2-5). In 
many studies on COVID-19, older age and comorbidity has been 
associated with poor outcomes (2,3,5-7). Results are worse in 
older adult individuals who need mechanical ventilation (3). 

In Turkey, the first case was reported on 11 March 2020 - the 
first death was seen on 17 March 2020 (8). By 10 February 2021, 
total cases and deaths had reached 2.548.195 and 26.998 cases 
in Turkey, respectively (8).

With aging, the number of diseases increases; therefore, the 
number of drugs used by people increases (9). Polypharmacy 
is an acute geriatric syndrome (10). Polypharmacy incidence 
has been reported from 30% to 60% in older adults (10-12). 
The reason for such a difference in polypharmacy incidence is 
that there is no universal definition of polypharmacy (10). Some 
define it as drug use other than indication (12), while others 
define it with more drug use than a certain number of drugs 
(10,13). Polypharmacy has been associated with many clinical 
conditions such as falls, mortality, adverse drug events, impaired 
cognition, and frailty (10,11,14). Until now, many factors related 
to mortality have been revealed in patients with a diagnosis of 
COVID-19, but there are a limited number of studies evaluating 
them in terms of geriatric syndromes (3,6,15). In the studies 
performed, mortality with frailty was evaluated, and unlike 
expectedly, no relation with mortality in frail patients was 
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Abstract
Objective: This study aims to determine the relationship between polypharmacy and Coronavirus disease-2019 (COVID-19) (+) related mortality.

Materials and Methods: All older adults >60 years old who had positive COVID-19 polymerase chain reaction tests were included in the study, 
designed retrospectively. Polypharmacy was defined as drug use of five or more.

Results: One hundred and ten people of >60 years old were included in the study. Fifty-nine (53.6%) of the participants were male and the mean 
age was 70.5+8.81. The prevalence of polypharmacy in patients diagnosed with COVID-19 infection was 31.8% (n=35). Eighty-two (78.8%) of 
participants had pneumonia. Mortality occurred in 24 (21.8%) of the participants. There was no relationship between polypharmacy and mortality 
(p=0.241). In multivariate analysis, older age was associated with mortality (odds ratio: 6.82 95% confidence interval: 2.46-18.91, p<0.001). 

Conclusion: The prevalence of polypharmacy in individuals diagnosed with COVID-19 infection was like the literature. The most significant factors 
in death in people with COVID-19 infection were older age. There was no relationship between polypharmacy and mortality.

Keywords: Older age, COVID, polypharmacy, mortality, coronavirus
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shown (6,15). There are few studies of the relationship between 
polypharmacy and COVID-19 related mortality, and their results 
are conflicting (3,6).

This study aimed to clarify the relationship between COVID-19 
and polypharmacy because the research results published so far 
are contradictory. This study aims to determine the prevalence 
of polypharmacy in patients diagnosed with COVID-19 (+), to 
investigate whether the presence of polypharmacy in patients 
with COVID-19 (+) has an impact on mortality, and to identify 
other causes of mortality in people diagnosed with COVID-19 
(+).

Materials and Methods
All older adults >60 years old who had a positive COVID-19 
polymerase chain reaction (PCR) test at Erciyes University Medical 
School Hospital were included in the study. Erciyes University 
Medical School Hospital was the reference hospital for the 
pandemic. This research had been designed retrospectively. For 
the retrospective design, we did not evaluate the comprehensive 
geriatric assessment and frailty status of patients. 

The files of the participants included in the study were scanned 
retrospectively. Their  socio-demographic characteristics (age, 
gender), comorbidities [e.g., chronic obstructive pulmonary 
disease, cancer, hypertension (HT), coronary artery disease, 
chronic kidney disease, and/or diabetes mellitus (DM)], the 
number of drugs, the types of drugs, the presence of pneumonia, 
the history of admission on intensive care unit (ICU), the history 
of mechanical ventilation and the presence of mortality were 
recorded.

COVID-19 was detected by real-time reverse transcriptase-PCR 
assay of samples collected by using nasopharyngeal swabs. 
Computed tomography (CT) was performed on all patients 
without contraindications (claustrophobia, etc.), who resulted 
in COVID-19 PCR positive. A specialist radiologist evaluated 
CT. Patients with infiltration on CT were considered to have 
COVID-19 pneumonia.

In this study, five or more drug use was defined as polypharmacy 
(10). When the patients admitted to the hospital, those who 
used five or more medications regularly for the last year were 
accepted as ‘‘polypharmacy’’. The drugs were recorded through 
the patients’ reports during hospitalization and controlled 
from the medulla system (in Turkey). The drugs used by the 
patients were categorized as antihypertensive, antiaggregant, 
anticoagulant, antidepressant, antidiabetic (AD) drugs, inhaler 
drugs, antilipidemic drugs, immunosuppressant drugs, and 
proton pump inhibitors (PPIs). 

This research was approved by the Erciyes University Ethics 
Committee (date: 10.06.2020, number: 2020/285). Consent was 
obtained from the participants or their relatives.

Statistics

Histogram, q-q plots are examined, and the Shapiro-Wilk’s test 
was applied to assess the data normality. Levene test was used to 
test variance homogeneity. To compare the differences between 
groups, the Pearson chi-square test or Fisher’s Exact test were 
applied for categorical variables to compare the differences 
between groups. Mann-Whitney U tests were applied for 
continuous variables. Binary logistic regression analysis models 
were built to investigate the effect of variables in estimating 
mortality in geriatric patients. Crude, age, and gender-adjusted, 
and multiple models were fitted separately. Significant variables 
at p<0.25 were included in numerous models, and backward 
elimination was performed to identify independent risk factors. 
Wald statistic was used as a model selection criterion. Hosmer-
Lemeshow tests were used for the goodness of fit test. Odds 
ratios were calculated with 95% confidence intervals. All 
analyses were performed using TURCOSA (Turcosa Analytics Ltd. 
Co., www.turcosa.com.tr) statistical software. P-values less than 
5% were considered as statistically significant.

Results
One hundred ten people of >60 years old were included in this 
research. Fifty-nine (53.6%) of the participants were male and 
the mean age was 70.5 (64.0-78.2, standard deviation 8.81). 
Ninety-five (86.4%) of the participants had comorbidities. The 
most common comorbidity was HT with 61.8% (n=68) patients, 
the second was DM with 28.2% (n=31) patients. Polypharmacy 
was recorded in 31.8% (n=35). The most widely used drugs were 
diuretics (hydroxychlorothiazide, spironolactone) (n=41, 37.3%), 
beta-blockers (n=34, 30.9%), acetyl-salicylic acid (ASA) (n=32, 
29.1%), angiotensin receptor blockers (ARB) (n=31, 28.2%), 
calcium channel blockers (n=26, 23.6%), angiotensin-converting 
enzyme inhibitors (ACE-I) (n=24, 21.8%) and metformin 
(n=21, 19.1%). While a total of 78.8% (n=82) had COVID-19 
pneumonia. Ten (9.1%) of 110 participants had a history of 
admission in ICU, and five (4.5%) had mechanical ventilation. 
Mortality occurred in 21.8% (n=24) of the participants. Table 
1 shows the demographic and clinical characteristics of the 
participants according to mortality. The participants who had 
mortality were older (69 vs. 79.5, p<0.001). Moreover, the 
mortality rate was higher in hospitalized individuals (69.8% vs. 
100%, p=0.002). Table 2 shows the relationship between drug 
groups and mortality. There was no relationship between any 
drug group and mortality. Thirteen (22.0%) of the patients with 
mortality were male and 21.6% (n=11) were female (p=0.570). 
Twelve (13.8%) of those with mortality were between the ages 
of 60-79 and 52.2% (n=12) were over 80 years old (p<0.001). 
While no mortality occurred in patients who were followed at 
home, mortality was observed in all hospitalized and followed 
up (p=0.002). Admission in ICU and history of mechanical 
ventilation were not associated with mortality (p=0.08 and 
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0.227, respectively), but the number of patients was very low for 
these parameters. 

The Hosmer-Lemeshow test was applied for each final models 
resulted in X2=0.371 p=0.831 for mortality. These results 
revealed the built multiple binary logistic regression model’s 
appropriateness in predicting the clinical outcomes in geriatric 
patients. Table 3 shows the univariate, adjusted, and multiple 
logistic regression analysis results identifying the risk factors 
of mortality. In univariate analysis, we found that people with 
intubation history increased the mortality risk 48.6 times (odds 
ratio: 48.60 95% confidence interval 13.35-176.94, p<0.001). 
History of intubation was not included in the multivariate 
analysis since it would suppress all other multivariate analysis 
parameters. Gender, polypharmacy, and the presence of COVID 
pneumonia parameters do not affect mortality in univariate 
analysis. We found that age was the only parameter affecting 
mortality in univariate analysis. When an adjusted model was 
established considering the effects of age and gender, that 
the variables of polypharmacy and the presence of COVID 
pneumonia do not affect mortality. In our study, the only factor 
that affects mortality was age. Patients aged 80 and over had 
a mortality rate of 6.82 times higher than patients aged 60-79 
(p<0.001). The same situation was similar in the multiple models.

Discussion
In the present study, the prevalence of polypharmacy in patients 
diagnosed with COVID-19 infection was 31.8%. Mortality 
occurred in 21.8% of the participants. There was no relationship 
between polypharmacy and mortality. The most important 
factor associated with mortality was older age. 

Until now, quite a few studies have examined the relationship 
between polypharmacy and COVID-19. In one of them, De Smet 
et al. (6) reported a higher prevalence of polypharmacy than ours 
(64% vs. 31.8%), but the number of patients in this study was 
less than our study. Until now, there were very few publications 
on polypharmacy and COVID-19 related mortality. While no 
relationship was found between mortality and polypharmacy in 
one of these studies (6), another study found polypharmacy to 
increase the mortality risk (3). Polypharmacy has been shown 
to increase mortality in older adults in many meta-analyses 
(11,12). However, surprisingly, this study did not show an 
association between polypharmacy and mortality (41.7% vs. 
29.1%, p=0.241). Therefore, some things that affect outcomes 
in COVID-19 infection may be thought to be different from 
prognostic factors (age, sex, polypharmacy, and comorbidities) 
described in other cases. More research is needed to clarify the 
relationship between polypharmacy and COVID-19. 

Table 1. The characteristics of patients with COVID-19 (+) with or without mortality

Variables
Total n (%)
n=110

Survivors n (%)
n=86 (78.2)

Non-survivors n (%)
n=24 (21.8)

p

Age 70.50 (64.0-78.2) 69.00 (63.75-76.00) 79.50 (71.00-87.00) <0.001

Age
60-79
≥80

87 (79.1)
23 (20.9)

75 (86.2)
11 (47.8)

12 (13.8)
12 (52.2)

<0.001

Gender
Male
Female 

59 (53.6)
51 (46.4)

46 (78.0)
40 (78.4)

13 (22.0)
11 (21.6)

0.953

Comorbidity 
HT
DM
CAD
COPD
CKD
Carcinoma

68 (61.8)
31 (28.2)
28 (25.5)
17 (15.5)
4 (3.6)
5 (4.5)

52 (60.50)
24 (27.90)
21 (24.40)
14 (16.30)
2 (2.30)
4 (4.7)

16 (66.70)
7 (29.20)
7 (29.20)
3 (12.50)
2 (8.30)
1 (4.2)

0.580
0.903
0.637
0.651
0.164

Number of comorbidity 2.0 (1.0-3.0) 2.0 (1.0-3.0) 2.0 (1.0-3.0) 0.572

Number of drugs 3.00 (1.00-5.20) 3.00 (1.00-5.00) 3.50 (2.00-6.00) 0.450

Polypharmacy 35 (31.80) 25 (29.10) 10 (41.70) 0.241

Presence of COVID pneumonia 82 (78.80) 67 (77.90) 15 (62.50) 0.126

Follow-up status 
Home
Hospital 

26 (23.60)
84 (76.40)

26 (30.20)
60 (69.80)

0 (0.0)
24 (100)

0.002

Admission on ICU 34 (30.90) 10 (11.60) 24 (100) <0.001

Mechanical ventilation 5 (4.50) 5 (5.80) 18 (75.00) <0.001
CAD: Coronary artery disease, CKD: Chronic kidney diasease, COPD: Chronic obstructive pulmonary disease, COVID: Coronavirus, DM: Diabetes mellitus, HT: Hypertension, ICU: Intensive 
care unit, values are expressed as n (%) or median (1st-3rd quartiles). Adjusted p-values are calculated using Benjamini-Hochberg procedure and significant adjusted p-values are shown 
in bold
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There were many studies in the literature that have examined 
various drug groups and the relationship of COVID-19. In some 
of these researches, the use of metformin (16,17), DPP4-I 
(16), ACE-I (18-20), ARB (18-20), statins (20,21) and chronic 
anticoagulants (22,23) was protective against COVID-19-related 
mortality. However, results in other studies were in the opposite 
direction. Kocayigit et al. (24), found no association between 
mortality and type of antihypertensive agents’ use. In the study 
of Cheng et al. (25), no effect of metformin use on mortality 
was found. In research investigating the relationship between 
many drug groups and mortality in Iran (26), only statin group 
drugs decreased mortality. In contrast, non-steroidal anti-
inflammatory drugs, ACE-I, and ARB use did not show any 
effect on death. In another study on diabetic COVID-19 patients 
(27), the use of AD agents (insulin, metformin, sulfonylurea, and 
DPP-4 inhibitors) did not have a protective effect on mortality. 
The factors that were effective in drugs to prevent mortality 
in those researches improve the immune response, reduce the 
inflammatory response, block renin-angiotensin-aldosterone 
system, and prevent the formation of thrombosis (17,19,21,22). 
Our study examined the relationship between nine different 
drug groups (antihypertensive, antiaggregant, anticoagulant, 
immunosuppressant, inhaler, antidepressant, antilipidemic and 
AD drugs, and PPI) and mortality, and we found no relationship 

(Table 2). Randomized controlled studies are needed to 
understand precisely what the effects of drugs on COVID-19 
related mortality.

When the patients with mortality in COVID-19 patients were 
examined in the literature, it was seen that 20-80% of them were 
over 60 years old (2,4,28,29). In some research in Turkey (3,5), 
were like our research for over 60 years older patients (23.1% vs. 
21.8%, 21.2% vs. 21.8%). When we divide it into groups by age, 
the mortality rates are similar to the literature and in Turkey 
(3,30,31). In our research, the mortality rate between the ages of 
60-79 was 13.8%, and over 80 years old, was 52.2%, respectively. 
We found that the mortality risk increased approximately 
seven times in individuals aged 80 and over. As in our research, 
many studies have reported that older age was a risk factor in 
COVID-19 related deaths (3,6,7,15,24,28,29). Why is COVID-19 
infection more mortal in older adults? Immunosenescence, or 
changes in the age-related immune system, primarily affects 
the adaptive immune system (32). Accordingly, intracellular 
pathogens are more frequent and/or severe infections (33). A 
decrease in T-cell and B-cell functions in relation to older age 
makes it challenging to limit viral replication (32). Both older 
age and increasing type 2 cytokine production impairs cell-
mediated immune responses to infectious challenge (32). Also, 

Table 2. Comparison types of drugs between mortality

Variables
Survivors n (%)
n=86 (78.2)

Non-survivors n (%)
n=24 (21.8)

p

Any antihypertensive drugs
ACE-I
ARB
Beta blocers
Calcium channel blocers
Diuretics 
Alfa blocers

20 (23.30)
24 (27.90)
23 (26.70)
17 (65.40)
32 (37.20)
1 (4.20)

4 (16.70)
7 (29.20)
11 (45.80)
9 (37.50)
9 (37.50)
1 (1.20)

0.586
0.903
0.085
0.101
0.979
0.390

Any antiaggregant drugs
ASA
Clopidogrel
Ticagrelor

9 (37.50)
6 (25.00)
0 (0.0)

23 (26.70)
11 (12.80)
2 (2.30)

0.305
0.143
0.451

Any anticoagulant drugs
Warfarin
Rivaroxaban

1 (4.20)
0 (0.0)

1 (1.20)
2 (2.30)

0.475

Immunosuppressant drugs 0 (0.0) 3 (3.50) 0.474

Inhaler drugs 3 (12.50) 14 (16.30) 0.464

Antidepressant drugs 0 (0.0) 7 (8.10) 0.169

Antilipidemic drugs 5 (20.80) 15 (17.40) 0.453

Any antidiabetic drug(AD)s
Biguanides
DPP-IV inhibitors
Other oral ADs
Insulin

2 (8.30)
7 (29.20)
2 (8.30)
5 (20.80)

19 (22.10)
23 (26.70)
4 (4.70)
11 (12.80)

0.129
0.814
0.390
0.323

Proton pump inhibitors 5 (20.80) 9 (10.50) 0.178

Blockers, ASA: Acetyl-salicylic acid, DPP: Dipeptidyl peptidase, values are expressed as n (%). Adjusted p-values are calculated using Benjamini-Hochberg procedure and significant 
adjusted p-values are shown in bold. ACE-I: Angiotensin-converting enzyme inhibitors, AD: Antidiabetic drug, ARB: Angiotensin receptor
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susceptibility to thrombosis and thromboembolism increases 
with older age (32,34-36). Systemic inflammation is a condition 
that enhances procoagulant effects (34,35). Many studies 
published to date have found abnormalities in coagulation-
related values in laboratory tests, and these abnormalities were 
associated with mortality in COVID-19 patients (2,4,37). For 
these reasons, COVID-19 infection is more severe and mortal in 
older adults.

Study Limitations

There are some limitations to this study. The most important 
limitation was single-centered and of small sample size of the 
present study. Also, people with negative tests but radiologically 
with COVID-19 pneumonia were not included in this study. 
Therefore, the findings in this study, unfortunately, do not reflect 
all individuals with COVID-19 pneumonia. The government 
determines hospitalization and treatment algorithms for people 
diagnosed with COVID-19. So, there must be some selective 
bias. One of the limitations was that the presence of drug-drug 
interaction had not been studied. There was no information 
about the laboratory parameters and treatment modalities 
of the participants. Therefore, the effects of the treatments 
received by individuals on mortality have not been studied. 
Further studies are still needed. 

Conclusion
In summary, the prevalence of polypharmacy in individuals 
diagnosed with COVID-19 infection is like the literature. The 
most significant effect on mortality in people with COVID-19 
infection is older age. Further studies with more participants are 
needed to clarify the relationship between COVID-19 infection 
and polypharmacy.
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Introduction

One of the most critical health problems in aging societies is 
dementia, a substantial cause of disability in the elderly. The 
number of people affected by dementia in the world nearly 
doubles every twenty years (1-3). Dementia is irreversible 
and shows a progressive process (4). Regardless of the type of 
dementia, almost all clinical features are similar in the advanced 
stage of the disease, and the patient cannot perform even 
basic daily life activities (5,6). The rate of being placed to care 
institutions increases parallel with the degree of dependence of 
the patients (7,8). 

Palliative care (PC) is an approach focused on improving the 
quality of life of patients and their relatives who struggle 
with progressive and incurable diseases. In palliative care units 
(PCU), efforts are made to eliminate discomfort symptoms and 
integrate the psychological and spiritual aspects of care (9). 
Patients with advanced dementia have many symptoms that 
cause serious distress for patients and their caregivers. The main 
symptoms are nutritional problems, weight loss, pain, movement 
limitations, pressure sores, recurrent infections, sleep problems, 
and behavioral disorders (10,11). 

Most of the PC studies in the world and Turkey have been 
carried out in general PC centers and often with cancer patients. 
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Abstract
Objective: Interest in the concept of palliative care is increasing in patients with advanced dementia; however, the effects of palliative care on the 
natural course of the disease remain unknown. Therefore, this study aimed to present the 1-year experience of an institutional palliative care unit 
for patients with dementia.

Materials and Methods: This is a retrospective cross-sectional before-after archive study, which included 35 patients who received palliative care 
for at least 6 months in the Palliative Care Unit of the Dementia-Alzheimer Disabled Care Center, operated by the Turkish Alzheimer Association’s 
Mersin Branch. Patient data during the palliative care unit admission and the end of 6 months of care were compared.

Results: The mean age of 35 patients (14 females and 21 males) was 80.00±8.47 years. The average length of stay in the palliative care unit was 
10.03±2.13 months. Patient weights increased with palliative care (p<0.001). Patients with pain experienced a decrease in their pain levels (p=0.014). 
Pressure ulcers in 10 (28.57%) patients during admission had improved pressure sore stage and pressure ulcer healing scale (p=0.007 and p=0.005, 
respectively). No new pressure ulcers occurred in any patient. There was a decrease in patients with behavioral symptoms, and no patients developed 
new behavioral symptoms and/or sleep disorders.

Conclusion: Our results indicate that the quality of life of patients who received multidisciplinary care in an institutional palliative care unit 
improved.
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However, the PC process in advanced-stage dementia patients is 
different from the PC process in cancer patients in many aspects. 
Life expectancy in advanced dementia patients is longer than in 
terminal stage cancer patients. The rate of functional decline in 
dementia patients may not always be predictable. Furthermore, 
cognitive impairments make it more challenging to assess 
patient symptoms. In patients with advanced dementia, there 
is even a further increase in the frequency of behavioral 
and psychological symptoms related to dementia (12-14). 
Additionally, managing behavioral and psychological symptoms 
requires a separate perspective and training. 

Established within the Dementia-Alzheimer Disabled Care Center 
of the Mersin Branch of the Turkish Alzheimer’s Association, 
the PCU is the first and only PCU in Turkey that serves only 
dementia patients. We do not yet have clear information about 
the direction and extent of the effect of PC on the natural 
course of the disease in patients with advanced dementia. 
This study aimed to examine the clinical characteristics of 
patients followed up in an institutional PCU where all patients 
are diagnosed with dementia and present the unit’s one-year 
experiences.

Materials and Methods
A retrospective before-after cross-sectional study was 
conducted in a single center. Thirty-five dementia patients who 
stayed for 6 months or longer in the PCU at the Dementia-
Alzheimer Disabled Care Center of the Turkish Alzheimer 
Association’s Mersin Branch between 21.9.2019 and 21.9.2020 
were included. Patients who stayed in the PCU for less than 6 
months and who received PC outside of the determined study 
dates were excluded from the study. 

Before starting the research, permission was obtained from 
the Turkish Alzheimer Association’s Mersin Branch Dementia-
Alzheimer Disabled Care Center, and ethics committee approval 
was taken from Mersin University Ethics Committee. The 
guardians of the patients were informed about the research, 
and their voluntary consent was obtained.

Admission criteria to the PCU have been established by the 
institution itself: 1- Being constantly in need of invasive or 
non-invasive mechanical ventilation support, 2- Continuous 
need for parenteral nutrition/hydration, 3- Being fully bed-
bound and immobile, and 4- Having moderate or severe pain 
despite medical treatment. A patient who meets one or more of 
these criteria can be followed up in this PCU. 

Data recorded in the files of the patients were used in our study.
Evaluations of the patients during their admission to the PCU 
were recorded as the ‘‘first assessment’’. After staying in the PCU 
for at least 6 months, the health records closest to the death 
date or the date of the completion of the study were accepted 
as the ‘‘last assessment’’. Patient information was collected with 

a data collection form prepared by the researchers. Recorded 
were age, sex, place of stay before the PCU, the duration of 
stay in the PCU, the disability rate, presence of chronic diseases, 
drugs used, the reason for leaving the PCU, the Barthel daily 
living activities index, and the Norton risk assessment scale at 
the admission to the PCU. In addition, the presence of pressure 
ulcers, pressure ulcer stage, pressure ulcer scale for healing, oral 
care, presence of pain, pain severity, analgesic medication use, 
nutrition, geriatric nutritional risk index (GNRI), height, weight, 
and neuropsychiatric parameters (communication, behavioral 
symptoms, sleep) were recorded at the time of admission to the 
PCU and the closest date to 21.09.2020, the date of stopping 
data collection. 

The disability rate 

The public institution that implements the social security 
systems that Turkish citizens benefit from is called the Social 
Insurance Agency. Disability rates were determined by the Social 
Insurance Agency using the Balthazard Calculation Program 
(15). The Balthazard Calculation Program is used to calculate 
the degree of disability of people with more than one disability.

Charlson comorbidity index (CCI)

The CCI quantifies comorbidities, thus allowing to assess the 
impact of comorbidities on prognosis. In this study, the CCI was 
calculated to measure the comorbidity burden (16).

Activities of daily living 

The daily living activity levels of the patients were measured 
with the Barthel activities of daily living index (17,18). The score 
of this index varies between 0-100. As the score increases, the 
degree of dependence of the patient decreases. In this index; 
0-20 points are considered fully dependent, 21-61 points severely 
dependent, 62-90 points moderately dependent, 91-99 points 
mildly dependent, and 100 points completely independent.

Pressure ulcer

Norton risk assessment scale was used to determine the risk of 
pressure ulcers (19). The classification developed by the National 
Pressure Ulcer Advisory Panel in 2009 was used to determine the 
stage of the ulcers (20). In patients with more than one pressure 
ulcer, ulcers with the most advanced stage were recorded. 
Wound healing was monitored by the pressure ulcer scale for 
healing (21). The scale considers the area of the wound, the 
amount of exudate, and the GNRI tissue type. The lowest and 
highest possible scores are 0 and 17. A high score indicates the 
severity of the wound. The scale was applied once a week to 
monitor the evidence of wound healing.

Pain

Pain intensity was determined using the Pain Assessment 
in Advanced Dementia Scale, PAINAD (22,23). The patient’s 
breathing pattern, voices produced, facial expression, body 
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language, and the need to be calmed are scored on this scale. 
The patient can get a score between 0 and 10. Scores between 
1-3 are categorized as mild, between 4-6 as moderate, and 
between 7-10 as severe.

Nutritional risk assessment

GNRI is a scale used to determine the risk of malnutrition-
related morbidity and mortality in acute, subacute, and/or 
long-term follow-up in hospitalized/nursing home patients (24). 
GNRI is calculated using the following formula: [1.89 x albumin 
(g/L)] + [41.7x (weight (kg)/ideal weight according to Lorent 
(WLo)] (WLo: for males: Jeight (cm) - 100 - [(height-150)/4] and 
for women: height (cm) - 100- [(height-150)/2.5)]. The value 
calculated according to the GNRI formula is categorized in 4 
degrees determining the patient’s risk class. GNRI<82 is graded 
as a major risk, 82≤ GNRI <92 as medium risk, 92 ≤GNRI ≤98 as 
low risks, and GNRI >98 as no risk.

Oral care

Oral care was evaluated subjectively by the caring nurses as 
good, moderate, or bad. If the patient had only bad breath or 
mild stomatitis (painless erythema), oral hygiene was considered 
moderate, and if there were more problems, oral hygiene was 
deemed poor.

Neuropsychiatric parameters

The communication abilities of the patients were grouped as 
“verbal communication possible,” “speech present but not 
meaningful-not consistent,” “unable to speak but communicating 
with voices and gestures,” and “no communication at all.” 
Agitation, aggression, and apathy were evaluated as behavioral 
disorders. Parasomnia, insomnia, and hypersomnia were regarded 
as sleep disorders (25).

Statistics

Conformity to normal distribution was tested with the 
Shapiro-Wilk test. Numerical variables meeting the distribution 
assumption were summarized as mean ± standard deviation 
or otherwise as median (minimum-maximum). Categorical 
variables were summarized in numbers and percentages. The 
paired samples t-test or Wilcoxon rank-sum test was used 
in the comparison of two dependent groups according to 
the distribution assumption. The McNemar test was used to 
compare dependent variables with two categories. The statistical 
significance level p was accepted as <0.05. All analyzes were 
made with the Statistica 13.3.1 software (TIBCO Software Inc. 
CA, USA).

Results
Forty patients were admitted to the PCU within a year. Five were 
excluded from the study because they stayed in the PCU for less 

than 6 months (these patients left the institution due to death). 

The demographic and clinical characteristics of the 35 patients 

(aged between 65-95 years) included are shown in Table 1.

Of the 35 patients (31.4%) who stayed in the PCU for more than 

6 months, 11 (31.4%) left the institution by death. Patients were 

not transferred home or to another institution. Considering that 

40 patients were admitted to the PCU within a year, a total 

death frequency of 16 patients provided a mortality rate of 40% 

(16/40 patients).

At the admission to the PCU, all patients had Bartel daily 

living activities indexes <20 and were wholly dependent. Their 

mobility physical care indicators at the first and last evaluation 

are summarized in Table 2, while behavior and sleep disorders 

and communication levels are summarized in Table 3.

Table 1. Demographic and clinical characteristics of the 
patients (n=35)
Sex n (%)

Male 
Female 

14 (40)

21 (60)

Age# 80.00±8.47

Social security institution disability rate# 82.49±1150

Place of stay before palliative care unit n (%)

Home
Another unit of the institution
Hospital

8 (22.9)

18 (51.4)

9 (25.7)

Charlson comorbidity index* 2.0 (1.0-8.0)

Comorbid diseases n (%)

Dementia
Parkinson’s disease
Cerebrovascular accident
Cancer 
Type 2 diabetes
Hypertension 
Atherosclerotic heart disease
Heart failure
Chronic obstructive pulmonary disease
Chronic and/or acute renal disease
Thyroid dysfunction

35 (100)
3 (8.6)
4 (11.4)
1 (2.8)
11 (31.4)
14 (40.0)
7 (20.0)
3 (8.6)
5 (14.3)
6 (17.1)
4 (11.4)

Average number of drugs used# 6.09±1.884

Barthel daily living activities index# 3.14±4.382

Norton pressure scale# 9.06±2.209 

Feeding route n (%)

Oral + enteral nutrition
Nasogastric feeding tube
Percutaneous endoscopic gastrostomy

4 (11.4)
1 (2.8)
30 (85.7)

Mean length of stay in the palliative care unit 
(months) ≠ 10.03±2.13

#These variables were summarized as mean ± standard deviation, *These variables were 
summarized as median (25P-75P)
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Discussion
An average of 20-25% of patients followed up in PCU have 
dementia (26,27). However, there is no study evaluating only 
the PC processes of dementia patients in Turkey. In addition, 
most of the PCUs in Turkey serve within hospitals, and the 
hospitalization periods of the patients are much shorter than 
the PCU within the care centers. In this study, we examined 
the clinical characteristics of patients followed up in an 
institutional PCU where all patients were diagnosed with 
dementia and presented the unit’s experience for one year. We 
concluded that the quality of life increased in patients receiving 
multidisciplinary care in the institutional PCU. 

Verreault et al.’s (28) study in Canada showed that a 
multidimensional (staff training, pain, oral care, family 
communication, facilitating nurse) and interdisciplinary 
intervention program increased end-of-life care and quality 
of death in the long-term care facility and increased family 
satisfaction in patients with advanced dementia. The most 
critical parameters in evaluating institutional care in dementia 
patients are nutrition, sleep, struggle with behavioral disorders, 
preservation of patient communication and mobility, prevention 
of pressure ulcers, pain palliation, follow-up and treatment of 
chronic diseases, and approach to acute medical problems (29). 
In this study, evaluations were made on these parameters.

In a study by Koppitz et al. (30), the most common symptoms 
in the 3-months before death in dementia patients who stayed 
and died in a nursing home were limitations of movements 
(81%), pain (71%), and sleep disturbance (63%). As expected, 
the restriction of movements is higher in PCU. In our study, all 
patients had movement limitations and were entirely dependent 
on daily living activities. During the follow-up, only one patient 
(1/35, 2.8%) slipped from the bed but was not injured.

Patients staying in PCU have a very high risk in terms of pressure 
ulcers due to movement limitations, applied treatments, and 
patients’ existing chronic diseases. The rate of pressure ulcers 
in PCU in European and North American Countries is between 
58.8% and 29.9% (31). The Norton pressure scale enables the 
evaluation of the risk of developing pressure ulcers in patients 
admitted to the PCU. It is repeated at regular intervals and in 
case of changes in the patient’s clinical condition. In our study, 
the Norton pressure scale was 11 in 91.4% of the patients 
during admission to the PCU, and these patients were at high 
risk for pressure ulcer development. During the stay in the PCU, 
no new pressure ulcers occurred in any patient. Therefore, it 
was concluded that pressure ulcers can be completely prevented 
by taking appropriate precautions, even in immobile patients. 
During admission to the PCU, 10 patients had pressure ulcers. 
Most of these patients (7/10, 70%) were coming from outside 
the institution. Pressure ulcer stages and pressure ulcer healing 

Table 2. Functional parameters of the patients
Variable First assessment Last assessment p

Pressure ulcer

Presence of 
pressure ulcer n 
(%)

10 (28.6) 4 (11.4) 0.031

Pressure ulcer 
phase* 3.00 (2.00-3.00) 0.00 (0.00-1.25) 0.007

Scale of 
improvement* 10.00 (7.50-11.50) 0.00 (0.00-4.25) 0.005

Nutrition

Weight# 54.93±11.770 57.39±10.770 <0.001

GNRI#(n=20) 90.62±10.997 100.47±7.169 <0.001

Pain

Patient with pain 
n (%) 19 (54.3) 15 (42.8) 0.469

Pain scale* 1.00 (0.00-3.00) 0.00 (0.00-2.00) 0.014

Analgesic drug 
use n (%) 4 (11.4) 2 (5.7) 0.671

Oral care n (%)

Good 18 (51.4) 29 (82.9) 0.011

Average 15 (42.9) 6 (17.1) 0.036

Bad 2 (5.7) 0 (0.0) 0.475

Total 35 35 -

#These variables were summarized as mean ± standard deviation, *These variables 
were summarized as median (25P-75P), GNRI: Geriatric nutritional risk index

Table 3. Neuropsychiatric parameters of the patients

Variable
First 
assessment

Last 
assessment

p

Behavioral symptom

Agitation 9 (25.7) 7 (20.0) 0.777

Aggression 3 (8.6) 1 (2.8) 0.595

Apathy 0 (0.0) 0 (0.0) -

No behavioral disorders 23 (65.7) 27 (77.2) 0.423

Total 35 35 -

Contact

Unable to communicate 
at all 4 (11.4) 7 (20.0) 0.509

Communication with voice 
and gestures 12 (34.3) 15 (42.8) 0.627

Non-meaningful 
conversation 7 (20.0) 6 (17.2) 0.995

Verbal communication is 
established 12 (34.3) 7 (20.0) 0.282

Total 35 35 -

Sleeping disorders

Parasomnia 4 (11.5) 4 (11.4) 0.717

Insomnia 2 (5.7) 1 (2.8) 0.993

Hypersomnia 1 (2.8) 1 (2.8) 0.469

No sleep disturbance 28 (80.0) 29 (83.0) 0.987

Total 35 35 -
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scales of the patients were significantly reduced during the 
follow-up. Nutritional support is also very important in the 
prevention and treatment of pressure ulcers.

Nutritional problems become inevitable as dementia progresses 
into the terminal stage. The nutritional status, weight, and 
swallowing difficulties of the patient should be closely and 
regularly monitored. It is important for the patient with 
dementia to have a permanent feeding route at the most 
appropriate time, without the development of sarcopenia and 
complications such as aspiration pneumonia due to swallowing 
difficulty. Although it has not been shown in the literature that 
percutaneous endoscopic gastrostomy (PEG) tube placement in 
advanced stage dementia patients improves long-term survival 
rates, clinical observations suggest that adequate nutrition 
of patients with swallowing problems and aspiration risk is a 
comfortable method for the appropriate administration of 
drugs. For this reason, it has an important place in preventing 
malnutrition and malnutrition-related morbidity in long-
term care institutions (32). In our study, the rate of patients 
fed through PEG is high. This is because patients who need 
parenteral nutrition are constantly followed up in the PCU. 
During admission to the PCU, it was observed that 30 patients 
were fed via PEG, 4 patients were fed orally, and 1 patient was 
fed through a nasogastric feeding tube. Since the patients who 
were fed orally could not meet all their protein and energy 
needs, these patients were given nutritional supplements with 
an oral-enteral nutritional product. Two patients who were fed 
orally over time had a regression in swallowing functions. A 
PEG tube was placed in one of these patients, and feeding was 
started through the nasogastric feeding tube in the other. None 
of the patients had minor or major PEG complications. In a year, 
only two patients pulled their PEG tubes, which were reinserted. 
During the follow-ups in the PCU, there was a significant increase 
in the weight of the patients. GNRI could be calculated in 20 
patients whose albumin values were recorded (at admission and 
follow-up). GNRI values also decreased significantly. Oral health 
and oral hygiene tend to deteriorate in dementia patients due 
to various reasons (33). A regular oral care routine is applied in 
the institution. At the end of a minimum of 6 months of PC, 
it was observed that oral care was good in 29 (82.9%) of 35 
patients and moderate in the remaining 6 (17.1%). There were 
no patients with bad oral care.

Pain is one of the most important factors affecting the quality 
of life in PC patients. Its frequency can reach up to 60% in 
dementia patients (34). However, patients with advanced 
dementia rarely express their pain spontaneously. Unexpressed 
pain may also be reflected in the clinic as depression and 
agitation. For this reason, it is most appropriate to evaluate 
pain in patients with advanced-stage dementia using tools 
such as PAINAD that use parameters such as the patient’s voice, 
breathing style, facial expression, body language, and the need 

to calm down (22). In our study, according to the evaluation 
made with the PAINAD scale, 54.3% of the patients had pain 
complaints during admission to the PCU and 42.8% during 
follow-up. In most of the patients with pain complaints, the pain 
is mild. Regular physiotherapy exercises under the supervision 
of a physiotherapist are thought to have a role in the low pain 
proportions.

With the progression of dementia, an expected course is the 
decrease or disappearance of verbal communication (35). 
Not considering patients who could not communicate at the 
initial evaluation, the level of communication was maintained 
in about half of the patients during their stay in the PCU. In 
addition, it was observed that the communication of the two 
patients progressed from the level of communication with voice 
and gestures to the level of meaningful speech. The incidence of 
sleep disturbance has been found to be around 20%. A decrease 
in patients with behavioral symptoms was found during follow-
up in the PCU. While 12 patients had behavioral symptoms in 
the first evaluation, 9 had behavioral symptoms in the final 
assessment. Although the difference was not statistically 
significant, it was close to the level of significance. Additionally, 
none of the patients developed new behavioral symptoms 
during the follow-up, which can be regarded as an indirect 
indicator that patients receive adequate care (concerning pain, 
infection, and nutritional management) and feel safe.

In our study, the mortality rate of patients who stayed in the 
PCU for at least 6 months was 31.4% (11/35). There was only 
one patient with chronic shortness of breath and in need of 
continuous oxygen support.

Study Limitations

Our study has some limitations. First, our study was conducted 
in a single center with a small number of patients. Therefore, 
it does not reflect all dementia patients undergoing PC in 
Turkey. Second, this is a retrospective study. Family perception 
could not be evaluated concerning the quality of care. Third, 
due to the characteristics of the patient group we studied 
(such as mobilization and communication limitations), patients 
were evaluated mostly with observational scales. Lastly, some 
problems frequently encountered in PCU, such as infectious 
diseases and delirium and factors associated with mortality 
were not assessed.

Conclusion
The number of patients with dementia is increasing worldwide 
and in Turkey. With the increase in the quality of care, the life 
expectancy of the chronically ill increases too. The importance 
of PC in patients with advanced dementia is increasingly 
appreciated. Our study showed that the quality of life increased 
in patients receiving multidisciplinary care in an institutional 
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PCU. Since the natural course of dementia is different from 
other chronic diseases, it is more appropriate to have a separate 
PCU for these individuals. For these reasons, there is a need 
to increase the number of PCUs where dementia patients are 
cared for. Furthermore, it is necessary to establish PC standards 
and guidelines for symptom management in individuals with 
advanced dementia.
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Introduction
The world is aging and the prevalence of chronic diseases, 
including osteoporosis and sarcopenia, is increasing in older 
adults. Recognition and treatment of geriatric syndromes 
and chronic diseases, which are the most common causes of 
morbidity and mortality in older adults, will enable them 
to complete their life in a healthy way. In 2009, Binkley and 

Buehring (1) described a new geriatric syndrome in the elderly. 
They named this subgroup as sarco-osteoporosis. This new 
syndrome eventually became known as osteosarcopenia (OSP) 
(2,3). The pathophysiology of OSP and the understanding of 
coexisting disease groups will be useful for fall and fracture 
prevention strategies at the beginning of the most important 
problems for older adults (4). Some studies have confirmed that 
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Abstract
Objective: Osteosarcopenia is a relatively new defined syndrome in older people, elucidated as the coexistence of osteoporosis and sarcopenia. As 
this syndrome is newly defined, the interaction between physical dependence, frailty and mortality in older adults is not clear. To determine whether 
osteosarcopenia (OSP) has a greater effect on daily living activities, frailty, mortality, comorbidities than osteoporosis (OP) and sarcopenia (SP) alone.

Materials and Methods: The study included patients aged 65 and over who underwent bone mineral densitometry (BMD) and bioelectrical 
impedance tests. According to World Health Organization criteria, the osteoporosis group was included as BMD femoral neck T-score of -2.5 and 
below. The diagnosis of sarcopenia was done according to the criteria of the, “European Working Group on Sarcopenia of Older People 2018”. 
Mortality detection was performed using the ‘‘TC Turkey Ministry of Health Public Health Agency of Death Reporting System’’. Comprehensive 
geriatric assessment, comorbidities and clinical frailty scores of the patients were recorded. 

Results: The mean age of 306 patients (199 women, 65%) was 76.93±7.03. The prevalence of each category (non-sarcopenic non-osteoporotic, OP, 
SP and OSP) was 40.8%, 17.0%, 19.0% and 23.2%, respectively. Katz, Lawton-Brody, mini-mental state exam and mini nutritional assessment scores 
were significantly lower in the OSP group (p=0.014; 0.005; <0.001; <0.001, respectively). The clinical frailty score was highest in OSP, consistent with 
frailty (p=0.001). Seventy-three (23.8%) of 306 patients died. Mortality was highest in OSP (37%, p=0.014). In the logistic analysis, presence of type 
2 diabetes mellitus increased the risk of osteosarcopenia (β: 2.701, p=0.004).

Conclusion: Osteosarcopenia maybe associated with physical and cognitive dependence, frailty and mortality in older people. Osteoporosis and 
sarcopenia should be screened together and preventive measures should be taken before they become serious. 

Keywords: Osteosarcopenia, frailty, comprehensive geriatric assesment, mortality, cognitive impairment
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sarcopenia and osteoporosis (OSP) share common risk factors 
and that biological pathways and OSP are associated with 
significant physical disability, which poses an important threat 
to loss of independence in later life (4).

OSP is the combination of two conditions that affect the quality 
of life of older people. Patients with OSP have greater risk of 
dependence, falls, prevalence of fractures and death (5-7). In 
order to provide comprehensive care for older adults, especially 
musculoskeletal health, clinicians should also consider OSP. This 
topic has been the focus of interest in many studies due to its 
relatively new definition compared to other geriatric syndromes 
and due to its importance (8-10). It should not be ignored that 
the combination of these two conditions may cause dependency 
in daily basic and instrumental life activities and should be 
screened. 

Our aim in this study was to determine whether OSP interacts 
with daily living activities, frailty, mortality, comorbidities and 
laboratory values. 

Materials and Methods

Study participants

This cross-sectional study included patients aged 65 and 
over who underwent bone mineral densitometry (BMD) and 
bioelectrical impedance (BIA) tests between 2013 and 2019. 
Demographic data (age, sex, comorbidities), comprehensive 
geriatric assesment results and laboratory values were recorded 
in their hospital files. Patients whose data were incomplete in 
the file (those who were not suitable for BIA, BMD images were 
not transferred to the system, laboratory values were missing, 
comprehensive geriatric assesment tests could not be performed 
or were missing) were not included in the study. Mortality 
detection was performed using the ‘‘TC Turkey Ministry of 
Health Public Health Agency of Death Reporting System’’ (11). 
Mortality screenings of the patients were performed within 1 
year after their measurements. Mortality status was compared 
on a case-by-case basis as a percentage. Patients were divided 
into 4 groups according to BIA and BMD data; group 1: Non-
osteoporotic, non-sarcopenicgroup; group 2: Osteoporotic 
group (BMD value-2.5 and below); group 3: Sarcopenic group 
[sarcopenia was diagnosed according to the definition of the 
European Working Group on Sarcopenia of Older People 2018 
(EWGSOP)]; group 4: Osteosarcopenic (OSP) group (taken as a 
coexistence of osteoporosis and sarcopenia status).

Bone mineral density and sarcopenia measurement

Bone mineral density was measured using DXA (HologicExplorer 
S/N 90704). According to World Health Organization (WHO) 
criteria, the osteoporosis group was included as BMD femoral 
neck T-score of -2.5 and below (12). The diagnosis of sarcopenia 
was done according to the criteria of the, “European Working 

Group on Sarcopenia of Older People 2018” (13). For muscle 
mass measurement, BIA; for muscle strength measurement, 
handgrip strength; for physical performance evaluation, gait 
speed measurement (m/sn) were used. BIA was performed with 
a portable BIA analyzer in supine position. Quadscan 4000 
(Bodystat, Douglas, Isle of Man, UK) was used to obtain the BIA 
resistance in ohms (Ω). The device was set for the participant’s 
age, gender, height and body weight. Skeletal muscle mass 
(SMM) was calculated according to the formula suggested by 
Janssen et al. (14). Low muscle mass was calculated according 
to the values indicated in studies on Turkish populations. In this 
study, values less than 9.2 kg/m2 in men and 7.4 kg/m2 in women 
were taken as low muscle mass (15).

The diagnosis of sarcopenia was made according to the 
revised European consensus on the definition and diagnosis 
“EWGSOP-2” (13). Three components are used in diagnosis: 

1- Muscle strength: Muscle strength was measured with the 
hand grip test in our study, as mentioned in the comprehensive 
geriatric assessment section above. Local cut-off values were 
used as recommended by EWGSOP-2 (grip strengths of <22 kg 
for females and <32 kg for males).

2- Muscle quantity: Skeletal muscle mass was evaluated by BIA. 
The measurement was carried out in the supine position in the 
morning before breakfast after all of the participant’s metal 
items were removed. Four electrodes of the device were fixed 
to the right foot and right hand of the individual, two for each, 
with the adhesive tape of the device itself in accordance with 
the measurement protocol. After entering the individual’s age, 
gender, height, and body weight into the device, the measurement 
was made at a frequency of 50 kHz. Resistance value in ohms, 
which is one of the data items obtained from the analysis, was 
used to calculate skeletal muscle mass. The resistance value 
measured during the analysis was used in the following formula 
to calculate skeletal muscle mass, as proposed by Janssen et al. 
(14): [(height2/resistance value in BIA measurement x 0.401) 
+ (gender x 3.825) + (age x -0.071)]+5.102 (height in meters, 
resistance in ohms, for gender part 1 for male and 0 for female). 
The value obtained by this formula was divided by the square 
meter of the participant’s height to obtain absolute skeletal 
muscle mass. An absolute skeletal muscle mass value of <7.4 kg/
m2 in females and <9.2 kg/m2 in males corresponds to reduced 
skeletal muscle mass (15).

3- Physical performance: Gait speed was used in this study (≤0.8 
m/s for men and women).

Those with low muscle strength were defined as probable 
sarcopenia. If low muscle strength was supported by the 
measurement (low skeletal muscle mass), the diagnosis of 
confirmed sarcopenia was made. If low physical performance 
was added to these, severe sarcopenia was diagnosed.
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Definition of frailty

In the assessment of frailty, clinical frailty scores were used. In 
this scoring, high values are associated with frailty (16). There 
are nine categories: 1: Very fit- robust, active, energetic, well-
motivated and fit; these people commonly exercise regularly 
and are in the most fit group for their age. 2: Fit- without active 
disease, but less fit than people in category 1. 3: Well, with 
treated comorbid disease- disease symptoms are well controlled 
compared with those in category 4. 4: Apparently vulnerable- 
although not frankly dependent, these people commonly 
complain of being ‘‘slowed up’’ or having disease symptoms. 5: 
Mildly frail- with limited dependence on others for instrumental 
activities of daily living. 6: Moderately frail- help is needed with 
both instrumental and non-instrumental activities of daily 
living. 7: Severely frail- completely dependent on others for 
activities of daily living, but not at high risk of dying within 6 
months. 8: Very severely frail- completely dependent on others 
for activities of daily living and approaching end of life. 9: 
Terminally ill- approaching end of life with life expectancy <6 
months. The ADL and IADL methods used in this scale were used 
as described above.

Laboratory values

As laboratory values (unit-normal range): Fasting blood glucose 
(mg/dL 74-100), calculated glomerular filtration rate (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 (white blood cell) (x109/L 
4.5-11), hemoglobin (g/dL 11.7-16.1), vitamin B12 (pg/mL 
126.5-505), thyroid-stimulating hormone (µIU/mL 0.38-5.33), 
C-reactive protein (CRP) (mg/L 0.0-5.0), 25-hydroxy vitamin 
D (µg/L 10-60) were recorded. Biochemical parameters were 
studied using spectrophotometric, CRP turbidimetric, hormonal 
tests using ECLIA method, and vitamin D levels using HPLC 
method in Ankara University İbn-i Sina Hospital Laboratories. 

Comprehensive geriatric assessment

Comprehensive geriatric assessment tests included the Katz 
activities of daily living index (ADL), Lawton instrumental 
activities of daily living scale (IADL), mini-mental status 
examination (MMSE), geriatric depression scale (short form 
of 15 questions) and mini-nutritional assessment-short form 
(MNA-SF). Daily life activities were evaluated with Katz ADL. This 
index evaluates the functions of dressing, bathing, going to the 
toilet, getting out of bed, eating and continence, over 6 points 
(17). Instrumental daily living activities were evaluated using 
the Lawton IADL. In this scale, activities such as telephone use, 
shopping, food preparation, household chores, laundry, urban 
transportation and proper use of drugs are evaluated over eight 
points (18,19). Cognitive functions were investigated by MMSE. 
Low scores on this test, which is evaluated over 30 points, 
indicate impairment in cognitive functions (20,21). The 15-item 

short form of geriatric depression was used (22). Nutritional 
status was investigated by MNA-SF. This test has validity 
and reliability in Turkey: Malnutrition between 0-7 points, 
malnutrition risk between 8-11 points and normal nutrition 
between 12-14 points (23,24). Hand grip strength measured by 
an electronic hand dynamometer (GRIP-D, influenza strength 
dynamometer, produced by Takei, made in Japan). The unit of 
results is kilograms. <22 kg for women and <32 kg for men 
were evaluated in favor of reduced muscle strength (15). Muscle 
performance was assessed by gait speed measured on a 4-meter 
course. After walking time was measured with an electronic 
stopwatch, the walking speed was calculated with the formula 
4 meter/walking time (seconds) in m/s. The walking speed was 
evaluated in favor of decreased muscle performance as ≤0.8 m/
sec (15).

Statistics

Statistical analyses were performed using ‘‘Statistical Package 
for Social Sciences (SPSS) for Windows 24 (IBM SPSS Inc, 
Chicago, IL)’’. The suitability of variables to normal distribution 
was examined using visual (histogram and probability graphs) 
and analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk 
tests). 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 and ANOVA tests were used for 
evaluation between groups in Table 1. Bonferroni post hoc tests 
were performed. Logistic regression was performed to determine 
associations [odds ratio (OR) and 95% confidence interval] 
between osteoporosis, sarcopenia and OSP, while adjusting for 
potential confounders including age and sex. 

Results
The mean age of the 306 patients included in the study was 
76.93±7.03 years. 199 (65%) were female. The prevalence of 
each category (non-sarcopenic non-osteoporotic, osteoporosis 
only, sarcopenia only and OSP) was 40.8%, 17.0%, 19.0% and 
23.2%, respectively. Probable sarcopenia was 3.92% (n=12), 
confirmed sarcopenia was 10.45% (n=32) and severe sarcopenia 
was 4.57% (n=14). In the comparison between groups, the 
mean age of the OSP group was significantly higher than the 
other groups (79.41±7.21, p<0.001). Katz ADL, Lawton-Brody 
IADL, MMSE score, MNA-SF scores were significantly lower in 
the OSP group (p-values were 0.014; 0.005; <0.001; <0.001, 
respectively). Interactions between groups are specified in 
Table 1. Handgrip strength (kg) was significantly lower in the 
OSP group (p<0.001). Clinical frailty scores were found to be 
the highest in the OSP group (p=0.001). When the mortality 
of the patients were examined, 73 (23.8%) of 306 patients 
died. Mortality rate was significantly higher in the OSP group 
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Table 1. Comparison of patient comorbidities, comprehensive geriatric assessment tests and laboratory tests
Non-sarcopenic non-
osteoporotic n (%)

OP n (%) SP n (%) OSP n (%) All p*

n (%) 125 (40.8) 52 (17.0) 58 (19.0) 71 (23.2) 306

Age 75.10±7.07d 76.96±6.81 77.67±5.80 79.41±7.21a 76.9±7.27 <0.001

Comorbidities

Hypertension 96 (44.7)d 38 (17.7) 40 (18.6) 41 (19.1)a 215 0.430

Diabetes mellitus 53 (47.3)d 20 (17.9) 25 (22.3)d 14 (12.5)ac 112 0.008

Congestive heart failure 18 (31)b 17 (29.3)a 10 (17.2) 13 (22.4) 58 0.042

Cancer 8 (26.7) 5 (16.7) 8 (26.7) 9 (30) 30 0.253

Dementia 11 (28.2) 5 (12.8) 9 (23.1) 14 (35.9) 39 0.127

Cerebrovascular event 9 (27.3) 9 (27.3) 7 (21.2) 8 (24.2) 33 0.126

Hypothyroidism 25 (38.5) 14 (21.5) 14 (21.5) 12 (18.5) 65 0.243

Depression 22 (28.9)c 15 (19.7) 23 (30.3)a 16 (21.1) 76 0.007

CGA

Katz ADL 5.34±1.48d 4.77±2.03 4.90±2.05 4.49±2.02a 4.96±1.85 0.014

LB-IADL 6.58±2.16d 5.77±2.79 6.02±2.71 5.21±3.07a 6.02±2.65 0.005

MMSE 23.5±5.35bd 21.40±6.45 22.31±6.74d 18.93±8.40ac 21.82±6.98 <0.001

MNA-SF 12.13±1.66d 11.87±1.63d 11.56±2.2d 10.29±3.19abc 11.5±2.31 <0.001

GDS 3.92±3.85 5.90±7.41 6.04±2.85 4.07±3.57 4.67±3.21 0.163

4 m walking speed (m/sn) 0.6±0.26 0.47±0.27 0.70±0.38 0.51±0.40 0.58±0.51 0.114

Handgrip strength (kg) 20.77±7.9d 17.9±18.17d 17.61±7.16d 13.6±6.46abc 18.05±8.03 <0.001

Clinical frailty score 4.04±1.54cd 4.57±1.58 4.74±1.43a 4.90±1.50a 4.46±1.55 0.001

Mortality 23 (31.5)d 12 (16.5) 11 (15.1) 27 (37.0)a 73 0.014

Laboratory values

Fasting blood glucose (mg/dL)
105.12
(57-345)d

96.50
(79-200)

97.34
(69-197)

96.12
(77-196)a

98.56
(51-442)

0.013

Calculated glomerular filtration 
rate (mL/min/1.73 m2)

75
(21-90)d

76
(25-90)d

69
(22-89)

67
(52-90)ab

70.5
(60-134)

<0.001

Calcium (mg/dL)
9.7
(8.90-10.6)

9.6
(9.10-10.30)

9.6
(8.30-10.9)

9.80
(8.90-11.70)

9.5
(8.2-11.7)

0.097

Total protein (g)/L
7.40
(6.30-8.20)

7.30
(6.40-8.10)

6.91
(5.56-7.84)

7.32
(6.40-8.10)

7.15
(5.2-8.2)

0.672

Albumin (g/L)
4.20
(3.40-4.80)

4.20
(3.60-4.60)

4.10
(2.50-4.80)

4.09
(2.90-4.90)

4.00
(1.80-4.90)

0.774

Leukocyte (WBC) (x109/L)
7.03
(2.63-12.75)

7.09
(3.76-9.69)

6.54
(3.66-11.77)

6.16
(4.14-12.47)

6.77
(2.66-35.77)

0.060

Hemoglobin (Hb) (g/dL)
13.7
(9.10-17.20)

13.55
(7.00-16.60)

13.90
(9.30-15.10)

12.9
(11.00-16.50)

12.60
(7.00-17.70)

0.129

Vitamin B12 (pg/mL)
298
(77-1500)

343
(169-648)

501
(102-1500)

395
(50-1500)

332
(50-1500)

0.132

TSH (µIU/mL)
1.70
(0.02-6.57)

1.52
(0.55-30.59)

2.06
(0.60-1.62)

1.15
(0.02-6.76)

1.48
(0.01-40.72)

0.461

CRP (mg/L)
3.67
(0.20-17.60)

2.70
(0.90-16.60)

4.90
(0.10-79.30)

2.20
(0.10-77.30)

4.80
(0.10-147.12)

0.998

25-hydroxy vitamin D (µg/L)
19.1
(5.7-65.2)

21.6
(5.2-33.3)

19.9 
(4.9-47.4)

21.4
(5.3-51.4)

18.2
(4.50-75.2)

0.562

Bold values are p<0.05 and are statistically significant. -value *: Comparison between groups; p-value, abcd: Intragroup post hoc value (Bonferroni post hoc tests) a: Significant difference 
to non-sarcopenic non-osteoporotic, b: Significant difference to OP, c: Significant difference to SP, d: Significant difference to OSP, OP: Only osteoporosis group, SP: Only sarcopenic 
group, OSP: Osteosarcopenic group, CGA: Comprehensive geriatric assesment, Katz ADL: Katz index of activities of daily living, LB-IADL: Lawton-Brody instrumental activities of daily 
living scale, MMSE: Mini-mental state exam, MNA-SF: Mini-nutritional assessment-short-form, GDS: Geriatric depression scale, CRP: C-reactive protein, WBC: White blood cell
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(37%, p=0.014). The comparison of patient comorbidities, 
comprehensive geriatric assessment tests and laboratory tests 
are summarized in Table 1.

Logistic regression analysis was performed to determine the 
factors that may affect osteoporosis, sarcopenia and OSP. Factors 
that were significant in Table 1 between groups were analyzed 
further. Adjusted for age and gender, it was determined that 
diabetes mellitus increases the risk of osteoporosis and OSP. It was 
observed that the presence of type 2 diabetes mellitus (T2DM) 
increased the risk of OSP by 2.7 times. No such relationship 
was found for sarcopenia. Variables that were significant in the 
previous comparison and were previously known to contribute 
to the formation of sarcopenia, obesity, and sarcopenic obesity 
were included in the multiple analysis in the logistic regression 
analysis. Each group was studied separately to determine the 
variable that could increase the risk in all three groups. In the 
osteoporosis and OSP group, diabetes mellitus was found to be a 
risk-increasing factor. These findings are summarized in Table 2.

Discussion
In our study, OSP patients (prevalence was 23.2%) showed a 
significant reduction in Katz (ADL), Lawton-Brody (IADL), MMSE 
and MNA scores for components of comprehensive geriatric 
assesment. Furthermore, the Clinical Frailty Score was higher in 

the OSP group, indicating a high frailty rate. Supported by all 
these scores, the OSP group was at greater risk of physical and 
cognitive dependence in daily functions than the osteoporotic 
and sarcopenic groups alone. In addition, the mortality rate 
was significantly higher in the OSP group compared to the only 
osteoporosis (OP) and only sarcopenic (SP) groups. Adjusted 
for age and gender, it was determined that diabetes mellitus 
increases the risk of osteoporosis and OSP.

The prevalence of OSP in our study was similar to that of 
other studies (5,25-28). The mean age was significantly higher 
in the OSP group. There are many reasons for OSP, OP and SP 
formation. However, as emphasized in previous studies (5,29), 
the higher mean age in the OSP group suggests that there may 
be a chronological relationship. When the nutritional status of 
patients was examined, in many studies poor nutritional status 
was associated with low MNA score and BMI (5,28). In our study, 
the MNA score was found to be low in the OSP group.

Many of the previous studies have been specifically focused on 
physical performance (27,30). Drey et al. (26) showed that some 
parameters, especially indicative of muscle strength (such as 
hand grip strength and chair rise time), decreased in the OSP 
group and they found that balance and coordination tests (such 
as walking speed) did not affect the OSP group (27). Similarly, 
Yoshimura et al. (31) reported that hand grip strength and 
walking speed used in the diagnosis of frailty and sarcopenia 
was not a risk factor for osteoporosis. In another study, it 
was found that physical performance and balance were more 
impaired in those with OSP compared to the non-OSP group 
(32). In our study, hand grip strength was significantly different 
between the groups. Although the 4 m walking test was one of 
the criterias for sarcopenia, it was not statistically significant 
between the groups. Further studies of coordination, balance 
and power [and as Yoshimura et al. (31) stated, with many years 
of follow-up] can give us more insight into this issue.

When muscles and bones are involved, physical performance 
and risk of fracture come to mind. Cognitive functions and OSP 
have not been widely studied in literature. However, there are 
studies showing that muscle and bone health affect cognitive 
health (33,34). It is difficult to involve dementia patients with 
very low cognition in studies related to this type of force and 
to perform tests. However, involving patients who are able to 
perform the tests, who do not have dementia or who are under 
follow-up, will make the studies more valuable. There are studies 
examining the relationship between sarcopenia and cognition. 
They have shown that low physical performance can lead to low 
mental performance (35). In our study, MMSE scores of the OSP 
group were lower than the other groups. However, there was no 
difference between the groups in terms of dementia rates. In 
other words, the decrease in MMSE scores were significant but 
the dementia rate was not. In a study of OSP obesity, cognitive 

Table 2. Logistic regression shows the odds ratio for 
osteoporosis, sarcopenia and osteosarcopenia
Odds ratio for osteoporosis

Odds ratio (95% CI) p 

Age 1.047 (1.011-1.084) 0.001*

Sex (female) 0.826 (0.492-1.388) 0.471

Diabetes mellitus 1.785 (1.071-2.974) 0.025*

Congestive heart failure 1.564 (0.835-2.931) 0.162

Depression 0.958 (0.544-1.685) 0.881

Odds ratio for sarcopenia

Odds ratio (95%) p 

Age 1.066 (1.029-1.105) <0.001*

Sex (female) 0.537 (0.315-0.916) 0.022*

Diabetes mellitus 0.618 (0.369-1.034) 0.067

Congestive heart failure 0.709 (0.366-1.374) 0.059

Depression 1.668 (0.951-2.926) 0.074

Odds ratio for osteosarcopenia

Odds ratio (95%) p 

Age 1.078 (1.033-1.124) 0.001*

Sex (female) 2.235 (1.140-4.383) 0.019*

Diabetes mellitus 2.701 (1.366-5.344) 0.004*

Congestive heart failure 1.308 (0.590-2.878) 0.059

Depression 1.245 (0.628-2.471) 0.530

Bold values indicate signifcant p-value, CI: Confidence interval
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decline of patients was examined and no significant relationship 
was found between the two groups (36). It is an expected and 
demonstrated condition that the physical performance of 
patients with cognitive decline (but not dementia) is affected. 
There are studies showing that cognitive status is affected 
in both osteoporosis and in sarcopenia and with treatments 
(33,35,37,38). The main hypothesis of these studies summarizes 
that ‘‘Interventions to prevent sarcopenia and osteoporosis 
and increase bone-muscle strength can also help the cognitive 
dimension of functionality in the elderly community’’. Specific 
prospective studies will be valuable for OSP cases.

When we look at the relationship between comorbidities of 
patients and OSP, interestingly, in our study the percentage 
of chronic diseases such as HT, T2DM and CHF was higher in 
the non-sarcopenic non-osteoporotic group. When a similar 
study was examined, especially gout, osteoarthritis and other 
inflammatory diseases were found to be risk factors for OSP 
(5). One of the main reasons for this may be that people with 
a chronic illness come for periodic exams because of their 
illness. Thus, they enter screening programs for osteoporosis 
and malnutrition and can be diagnosed and treated before their 
disease progresses.

 In the logistic analysis performed in our study, it was found that 
the presence of T2DM increases the risk of OSP. Even though 
incidences of chronic diseases such as T2DM and HT was higher 
in the non-sarcopenic non-osteoporotic group, it was found 
that the risk of OSP increased 2.7 times in those with T2DM 
in logistic regression. Diabetes mellius is considered among 
the secondary causes of OSP (39,40). T2DM is characterized 
by insulin resistance, inflammation, advanced glycation end 
product accumulation and increased oxidative stress. These 
properties can negatively affect various aspects of muscle 
health, including muscle mass, strength, quality, and function, 
by leading to disruptions in protein metabolism, vascular and 
mitochondrial dysfunction, and cell death (40). In the analysis 
in our study, while risk increased in the osteoporosis and OSP 
groups, the high OR in the OSP group draws attention. 

In this study, glucose and GFR values were significantly lower in 
the OSP group. In many studies on OSP, GFR related to muscle 
structure was found to be low, as expected. Glucose may be 
related to the nutritional status of the patients. Considering 
that the percentage of T2DM was low in the OSP group, it 
would not be meaningful to evaluate this result as a treatment 
complication. It may be reasonable to detect low glucose levels 
in this group with poor nutrition and low MNA score. Contrary 
to expectations, the ratio of albumin and total protein used 
as other nutrient markers, did not differ between the groups. 
In our study, the vitamin D level, which is implicated in the 
pathophysiology of sarcopenia and osteoporosis, was found 
to be insignificant. In some studies in literature, low vitamin 

D was found to be associated with OSP. In other studies, (as 
in our study) no relationship was found between them. This 
heterogeneity was indicated in a review and larger studies have 
been recommended (41).

In a study of 1.083 patients followed for 4 years to investigate 
the relationship between OSP and frailty, it was found that OSP 
caused more frailty than OP alone or SP alone (31). In another 
study, OSP obesity and frailty were examined and a significant 
correlation was found with all three tests [frailty phenotype 
(Fried criteria), gerontopole frailty screening tool and the 
FRAIL scale]. The weaknesses of this study were that it included 
people younger than 65 years old and it was done with just 
women. In another study conducted in our country, the frailty 
score determined by Fried criteria was found to be high in the 
OSP group (42). Another study provided information about the 
relationship between individual OS, SP and OSP groups and 
frailty. The presence of OS and OSP increased the risk of frailty, 
but was not associated with SP. They reported that OSP had 
more frailty than OS and SP alone (31). In our study, the mean 
clinical frailty score was found to be high in the OSP group, 
consistent with frailty.

OSP is a condition that increases the morbidity affecting elderly 
people. Mortality was found to be correlated with OSP, as 
expected. In the study performed by Balogun et al. (6) 10-year 
mortality was found to be higher in the OSP group compared to 
the SP group alone and the OP group alone. The lower mortality 
rates of the alone groups indicate that the combination of these 
conditions increases mortality. In a study of 314 patients with 
hip fractures, 1-year mortality was found to be 15.1%. This was 
higher than the individual OP and SP groups (7). In another study, 
poor musculoskeletal health was found to increase the risk of 
death regardless of age (43). In another study conducted with a 
good number of patient populations, when all three groups were 
compared, similar to our study, after a Cox regression analysis, 
OSP individuals had a 2.48-fold risk of death. Also in this study, 
falls, fractures, and functional impairments were found more 
frequently in OSP patients. In our study, patient mortality was 
determined retrospectively and 37% of the patients in the OSP 
group died. This rate was higher than the other groups. In this 
study, causes of death were not considered as subgroups. 

Treatment of OSP is as important as its screening and definition. 
Studies have found that adequate amounts of protein (1.2-1.5 
g/kg/day), vitamin D (800 IU/day) and calcium (1.000-1.200 mg/
day) supplements can be tolerated. It has been shown that some 
components such as lean mass, bone density and fracture risk 
can be alleviated with these supports (4).

Study Limitations

There are limitations to our study. First, this was a retrospective 
cross-sectional study that did not allow the establishment of 
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chronological or causal relationships leading to OSP. Second, a 
score such as the more commonly used Fried score could have 
been used instead of the clinical frailty score used to define 
frailty. In further studies, it may be planned to use more objective 
methods with frailty score and mortality status as sub-groups.

Strengths of our study: This study presents data from a geriatric 
clinic that gives the clinician insight into the prevalence, degree 
of overlap and the geriatric functions affected by the two major 
pathologies of the locomotor and skeletal system. It is a study 
that gives information about OSP in our country from the whole 
geriatric society. It is also the first data in our country with both 
frailty and mortality related to OSP. In our study, the diagnosis 
of sarcopenia was done by BIA and according to revised EWOGS2 
criteria. Osteoporosis was diagnosed using femoral neck or total 
in accordance with WHO standards.

Conclusion
In our study we showed that OSP, which is the most serious and 
last stage of bone and muscle loss combination, is closely related 
to physical and cognitive dependence, frailty and death, which 
are the most feared conditions in older adults. Osteoporosis and 
sarcopenia should be screened together, preventive measures 
should be taken before they become serious, and treatments 
such as osteoporosis treatment, exercise and nutrition therapy 
should be given and followed.
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Introduction

Sicca symptoms are frequent complaints in geriatric patients. 
Often, both the patients and their attending physicians consider 
these complaints as a component of aging or as a side-effect of 
medications. Therefore, these symptoms are mostly ignored and 
eventually causing the patients to stop mentioning about them 
(1,2). Also, age-related cognitive deterioration prevents many 
symptoms such as dry mouth and dry eye from being noticed. 
Besides medications, acute or chronic parotitis, graft-versus-
host disease, hepatitis C, head and neck radiotherapy, SS and 
sarcoidosis are among the causes of sicca symptoms (3). In large 

studies focusing on the sicca symptoms in geriatric patients, 
affirmation with objective tests was only made when subjective 
complaints of dry mouth and dry eye were present. Thus, the 
sensitivity of the tests decreased with cognitive impairment.

Primary Sjögren’s syndrome (pSS) is a systemic autoimmune 
disease, where the exocrine glands are mainly affected. 
Permanent dry mouth and dry eye occur due to functional and 
structural impairment of salivary and tear glands. According 
to the European League Against Rheumatism (EULAR)- SS task 
force, sicca symptoms are the most common manifestation of 
SS, with up to 98% of cases (4). The frequency of dry mouth 
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Abstract
Objective: Sicca symptoms are frequently observed in geriatric patients, and Sjögren’s syndrome is a prototypic disease associated with sicca 
symptoms. This study aimed to determine the frequency of sicca symptoms and its relationship with primary Sjögren’s syndrome (pSS) in geriatric 
patients in comparison with young patients.

Materials and Methods: This study included 477 patients, with the geriatric group comprising 277 patients aged ≥65 years who were compared 
to the 200 young patients in the control group. All the subjects were asked questions for the evaluation of sicca symptoms. The Schirmer’s and 
unstimulated whole salivary flow tests were conducted on all the subjects. The diagnosis of pSS was based on the American-European Consensus 
Group criteria.

Results: The symptoms of dry mouth (33.9% vs. 2%) (p<0.001) and eyes (20.9% vs. 2.5%) (p<0.001) were significantly higher in the geriatric group. 
Thirteen patients in the geriatric group (13/277, 4.69%) and one patient in the control group (1/200, 0.5%) were diagnosed with pSS (p=0.010). The 
rate of pSS was 6.89% (12/174) for elderly females and 0.97% (1/103) for males (p=0.036).

Conclusion: The prevalence of pSS is considerably higher in geriatric patients. Every geriatric patient, especially elderly women, should be routinely 
assessed for sicca symptoms and objective tests should be performed in the presence of sicca symptoms.

Keywords: Dry eyes, dry mouth, geriatric, primary Sjögren’s syndrome, sicca symptoms
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and dry eye increases with age (5). pSS can occur in patients 
of all ages, it mainly manifests in the fourth and fifth decade 
of life. The prevalence of pSS ranges between 0.01-5% (6). The 
difference in the prevalence ratios is generally due to the age of 
the studied population, the differences in sample sizes, and the 
use of different classification criteria for pSS. Precise data could 
not be obtained both because of the small number of prevalence 
studies in geriatric population and the implementation of 
different classification criteria. However, the prevalence in the 
geriatric population is higher than the young (7,8). There are 
no previous studies concerning the prevalence of pSS in the 
geriatric population of Turkey.

This study aims to investigate the rate of sicca symptoms and 
its relation to pSS in geriatric patients and compare with the 
young patients. pSS diagnosis was based on the AECG criteria. 
The most widely accepted current classification criteria for pSS 
are the AECG criteria (9). The American College of Rheumatology 
(ACR)/EULAR classification criteria have been published in 2016 
(10). The population described by both criteria is very similar 
(11). The diagnosis of pSS was also evaluated according to the 
2016 ACR/EULAR classification criteria in this study.

Materials and Methods
This study was designed as an observational cross-sectional 
study.

Study population

A total of 477 patients were included in this study. 277 patients 
≥65 years who received outpatient treatment in the Geriatrics 
Clinic of Ankara University Faculty of Medicine within 6-months 
period constituted the study group. Two hundred patients ≥18 
years who received outpatient treatment in the General Internal 
Medicine Clinic of Ankara University Faculty of Medicine 
between the same dates constituted the control group. 

Ethic

The protocol of this study was approved by the Ankara University 
Faculty of Medicine Medical Research Ethics Committee as 
dated 24.9.2012 and numbered 13-247. The study conforms to 
the provisions of the World Medical Association’s Declaration of 
Helsinki. All of the patients signed the informed consent forms.

Exclusion criteria

The patients who were previously diagnosed with a systemic 
autoimmune disease, acute or chronic parotitis, graft-versus-
host disease, hepatitis C, acquired immunodeficiency disease, 
lymphoma, sarcoidosis, who had a medical history of head and 
neck radiotherapy, who had uncontrolled diabetes mellitus, 
who used anticholinergic drugs, who had a general condition 
disorders that impair their ability to make the Schirmer’s test 
or the unstimulated whole salivary flow test, who refused to 
participate in the study were excluded from the study. 

Investigation of sicca symptoms

All patients were asked questions evaluating sicca symptoms. 
Patients who gave a positive answer to at least one of the 
following questions were considered to have dry eye symptom; 
1. Have you had daily, persistent, troublesome dry eyes for more 
than 3 months? 2. Do you have a recurrent sensation of sand or 
gravel in the eyes? 3. Do you use tear substitutes more than 3 
times a day? Patients who gave a positive answer to at least one 
of the following questions were considered to have dry mouth 
symptom; 1. Have you had a daily feeling of dry mouth for more 
than 3 months? 2. Have you had recurrently or persistently 
swollen salivary glands as an adult? 3. Do you frequently drink 
liquids to aid in swallowing dry food? These questions are those 
used in revised version of the European criteria proposed by the 
AECG to detect sicca symptoms (9).

Demonstration of dry mouth and dry eye with objective tests

All participants in the study, no matter whether they had dry 
mouth and dry eye or not, were subjected to the unstimulated 
whole salivary flow test and the Schirmer’s test. 

In the Schirmer test, sterilized standard Schirmer strips were 
carefully placed on the lower lid margins of both eyes. The 
strips remained in position for 5 min. After 5 min, the wetting 
levels of the strips were recorded in units of millimetres. If the 
Schirmer test result was ≤5 mm in at least one eye, the test was 
considered positive (12). 

The unstimulated whole salivary flow test was used for the 
evaluation of salivary hypofunction. The volume of saliva that 
the participant accumulated within 15 min was measured 
and the result of the test was considered to be positive in the 
presence of a collection ≤1.5 mL (the unstimulated whole saliva 
flow rate ≤0.1 mL/minute) (13). 

Diagnosis of pSS

The pSS diagnosis was based on the American-European 
Consensus Group (AECG) criteria. All patients who had objective 
dry mouth and/or dry eye were reevaluated for pSS by a 
rheumatology specialist. The blood samples were collected from 
these patients to test for anti-Ro [Sjögren’s syndrome antigen 
A (SSA)] and anti-La [Sjögren’s syndrome antigen B (SSB)] 
autoantibodies (by enzyme-linked immunosorbent assay test). 
The patients with objective dry mouth and/or dry eye and having 
either anti-SSA/Ro or anti-SSB/La antibody positivity were 
diagnosed as pSS. A minor salivary gland biopsy was performed 
to the patients who had dry mouth and/or dry eye but negative 
anti-SSA/Ro or anti-SSB/La antibodies by the rheumatology 
specialist. The patients who were found to have a focus score of 
≥1 were diagnosed with pSS. Additionally, the diagnosis of pSS 
was evaluated according to the 2016 ACR/EULAR classification 
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criteria. The compatibility between the two diagnostic criteria 
was checked.

Histological examination of minor salivary gland biopsy 

Salivary gland samples were obtained from the mucosa of the 
lower lip that appeared normal. The biopsy was evaluated using 
focus scoring according to the American-European criteria by 
an expert histopathologist. Focus is defined as an aggregate 
of 50 or more mononuclear cells per 4 mm2. The biopsy was 
accepted as positive when the focus score was ≥1 (14). 

Statistics

SPSS version 22.0 for Windows (IBM Corp., Armonk, NY, 
USA) was used to statistically analyse all data. Variables are 
presented as mean ± standard deviation or frequency. The 
data had previously been subjected to a normal distribution 
test (Kolmogorov-Smirnov). To compare quantitative variables, 
Student’s t-test was used for the normally distributed variables, 
and Mann-Whitney U test was used for variables that were not 
normally distributed. For the comparison of qualitative data, 
the chi-squared test was used. Fisher’s Exact test was used 
where cell values are expected to be smaller than 5 exceeded 
20% percentage. All tests were two tailed, and p-values <0.05 
were considered to indicate statistical significance.

Results
The geriatric group and the control group are compared terms 
of sicca symptoms and clinical features (Table 1). According to 
the revised AECG criteria, 13 patients in the geriatric group 
(13/277, 4.69%) and 1 patient in the control group (1/200, 
0.5%) received a pSS diagnosis (p=0.010). Twelve of geriatric 
cases and the young case were females (F/M=13/1). The rate 

of pSS according to gender is shown in Table 2. Considering all 
patients included in the study, the rate of pSS was determined 
as 2.93% (14/477). When evaluated with the 2016 ACR/EULAR 
classification criteria, the same patients were diagnosed with 
pSS. 

From the patients with objective dry mouth and/or dry eye and 
having either anti-SSA/Ro or anti-SSB/La antibody positivity, 
4 patients (3 patients from the geriatric group and 1 patient 
from the control group) were diagnosed as pSS. Four cases had 
only anti-SSA/Ro positivity. Minor salivary gland biopsy was 
performed to 14 patients who did not have positive antibodies. 
Ten patients were found to have a focus score of ≥1 and these 
patients were diagnosed with pSS. 

Although there were no complaints of dry mouth or dry 
eye, dryness was detected by objective tests in two geriatric 
patients. One of these patients was diagnosed with anti-SSA/Ro 
autoantibody positivity and the other was diagnosed with pSS 
by salivary gland biopsy.

The patients diagnosed with pSS and not diagnosed with pSS in 
the study group compared in terms of dry mouth and dry eye 
symptoms and clinical features (Table 3).

Discussion
In our study to determine the rate of sicca symptoms and its 
relation to pSS in geriatric individuals and compare with the 
young patients, both sicca symptoms and pSS were found to be 
significantly more common in geriatric individuals. 

The prevalence of sicca symptoms in people ≥65 years of age is 
reported by up to 30% (2,15). In a population-based study with 
2481 subjects aged between 65-84 years, dry mouth or dry eye 
was present in approximately 27% of the community, and they 

Table 1. Comparison of the groups in terms of sicca symptoms and clinical features
Parameters Study group (n=277) Control group (n=200) p

Age (mean) 74.08±6.52 39.25±10.69 <0.001

Gender (female/male) 174/103 126/74 0.956

Number of chronic diseases 2.76±1.65 1.17±0.87 <0.001

Number of drugs used 3.35±1.38 1.60±1.08 <0.001

Presence of dry mouth symptom (%) 122 (44.0) 13 (6.5) <0.001

Presence of objective dry mouth (%) 94 (33.9) 4 (2) <0.001

Swollen salivary glands (parotid or submandibular) (%) 14 (5.1) 0 <0.001

Presence dry eye symptom (%) 85 (30.7) 8 (4) <0.001

Presence of objective dry eye (%) 58 (20.9) 5 (2.5) <0.001

Presence of both dry mouth and dry eye symptom (%) 51 (18.4) 1 (0.5) <0.001

Simultaneous positivity of saliva test and Schirmer’s test (%) 17 (6.1) 0 <0.001

Use of artificial eye drops (%) 37 (13.4) 2 (1) <0.001

Diagnosis of pSS 13 (4.69) 1 (0.50) 0.010
pSS: Primer Sjögren’s syndrome
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were simultaneously present in 4.4% of the population (16). 
However, the patients with sicca symptoms were not examined 
by a rheumatologist for the presence of SS. In our study, the 
complaints of dry mouth and dry eye in geriatric patients were 
44% and 30.7%, respectively. These rates were higher than 
the literature. This result may be related to the fact that the 
patients included in the study were selected from the patients 
who were admitted to the hospital, not from the society. In our 
study, all subjects, whether or not they had the complaints of 
dry mouth and/or dry eye, were evaluated by objective tests 
(the unstimulated whole salivary flow test and the Schirmer’s 
test). Thus, the patients who do not feel dry mouth or dry eye or 
who could not report dry mouth and dry eye due to cognitive 
deficiency were also identified. By the objective tests, dry 
mouth rate as 33.9%, and dry eye rate as 20.9% was determined 
in geriatric patients. Cases that were positive for one or both 
objective tests were further evaluated by a rheumatologist for 
the presence of pSS according to the AECG and ACR/EULAR 
classification criteria.

Estimates of the prevalence of pSS vary widely, depending 
upon the specific classification criteria, study design, and the 
population examined (17,18). By Kabasakal et al. (19) in a study 
of women in Turkey have investigated the prevalence of pSS. 

According to the revised European criteria and AECG criteria, 
the prevalence of pSS was found to be 1.56% and 0.72%, 
respectively. In a prevalence study conducted by Birlik et al. 
(20) on both male and female subjects, the prevalence of pSS 
was reported as 0.21% according to the AECG criteria, which is 
actually surprisingly lower than the predicted mean value for 
the general population. There are no previous studies concerning 
the prevalence of pSS in the older adults of Turkey. In our study, 
considering all patients included in the study, the rate of pSS 
was determined as 2.72%. A small group of patients diagnosed 
with pSS could have primarily extraglandular manifestations 
without significantly demonstrating dry mouth or dry eye (21). 
Since the rate of such patients is quite low, we did not evaluate 
our patients in this respect, considering that it would not affect 
our study results.

According to the ‘‘1993 European Community criteria,’’ Thomas 
et al. (22) predicted the prevalence of pSS in geriatrics as 3-4%. 
Botsios et al. (23) reported the pSS prevalence as 6% by using 
‘‘1996 Revised European Classification Criteria’’. These studies 
were conducted according to the European study criteria 
identified in 1993 and 1996, which are less strict than the 2002 
‘‘AECG Criteria’’. Haugen et al. (24) have evaluated two different 
populations with an age range of 40-44 and 70-74, according to 
the 1993 European criteria and 1996 revised European criteria. 
In the group aged between 40-44, the prevalence of pSS 
according to the 1993 and 1996 rules was found to be 0.44% 
and 0.22% respectively; whereas in the second group aged 
between 71-74, it was reported as 3.39% and 1.4%, respectively. 
Drosos et al. (25) have diagnosed 8 out of 62 elderlies from a 
public nursing home with pSS through biopsy, all of whom were 
asymptomatic. Among 103 older adults women, Strickland et 
al. (26) have identified dry mouth in 39% and dry eye (with the 
Schirmer’s test) in 24% of the patients. Two of these 103 women 
were diagnosed with pSS, and 12% were evaluated as possible 
pSS. In our study, the rate of pSS in older adults subjects was 
4.7% (6.9% for older adults females and 0.9% for males). SS 
affects primarily middle-aged women. The female/male ratio 
ranges from 9/1 to 14/1 (27,28). Our results are also compatible 
with the literature (female/male ratio: 12/1).

Unlike the 2002 AECG criteria, in the ACR/EULAR classification 
criteria, positive serology for anti-SSB/La in the absence of anti-
SSA/Ro is no longer considered a criteria item. Nevertheless, in 
this study, all patients diagnosed with pSS according to 2002 
AECG Criteria were anti-SSA/Ro antibody positive while anti-
SSB/La negative. Therefore, when the patients were evaluated 
with the 2016 ACR/EULAR classification criteria, the same 
patients who were diagnosed with pSS according to the AECG 
criteria were diagnosed with pSS. We found that both sets of 
criteria were compatible with each other and we think that 
any of them could be used in geriatric patients, depending on 
the clinician’s preference. In our study, only 4 (1 young and 

Table 3. Comparison of patients diagnosed with pSS and 
not diagnosed with pSS in the study group in terms of sicca 
symptoms

Parameters 
pSS 
(n=13)

No pSS 
(n=264)

p

Age (mean) 72.85±6.29 74.14±6.53 0.486

Presence of dry mouth 
symptom (%) 8 (61.5) 114 (43.2) 0.309

Presence of objective dry 
mouth (%) 10 (76.9) 84 (31.8) 0.002

Presence dry eye symptom 
(%) 7 (53.8) 78 (29.5) 0.122

Presence of objective dry eye 
(%) 8 (61.5) 50 (18.9) <0.001

Presence of both dry mouth 
and dry eye symptom (%) 6 (46.1) 45 (17.0) 0.022

Simultaneous positivity of 
saliva test and Schirmer’s 
test (%)

6 (46.1) 19 (7.2) <0.001

pSS: Primer Sjögren’s syndrome

Table 2. The rate of primary Sjögren’s syndrome according 
to gender

Group 
Patient with primary Sjögren’s 
syndrome

Female Male p

Geriatric (%) 12 (12/174-6.89%) 1 (1/103-0.97%) 0.036

Control (%) 1 (1/126-0.8%) 0 (0/74-0%) 1.000

Total (%) 13 (13/301-4.32%) 1 (1/176-0.56%) 0.023
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3 geriatric patients) patients having dry mouth and/or dry 
eye were diagnosed through anti-SSA/Ro antibody positivity. 
Older patients with SS have lower frequency of serologic 
abnormalities, such as anti-SSA, anti-SSB, rheumatoid factor, 
and hyperglobulinemia, than a young one (29-31). In addition, 
biopsy was positive in 10 of 14 patients who underwent salivary 
gland biopsy. 

In our study, two geriatric patients who did not complain of dry 
mouth or dry eye were diagnosed with pSS. This is a remarkable 
finding and it demonstrates that the presence of dry mouth 
and dry eye could be detected through objective tests, even 
though the patients do not mention them as a result of possible 
cognitive impairment or other reasons (32,33).

Study Limitations 

The study has some limitations. Firstly, this study was conducted 
with outpatients. This is not a community survey. Therefore, only 
the pSS ratio was determined. pSS prevalence information was 
not available. Secondly, because our study aimed not only to 
determine the rate of sicca symptoms, but also to determine the 
relationship between sicca symptoms and pSS, patients with a 
condition other than pSS that would cause sicca symptoms were 
excluded from the study. Therefore, the rate of sicca symptoms 
in geriatric patients may be higher than that shown in our study. 
However, our study is the only study in Turkey to determine the 
rate of sicca symptoms and pSS in geriatric patients. Finally, 
the control group in the study consisted of young patients. 
Considering that comparisons with young patients would not 
be made, the results of the comprehensive geriatric evaluation 
of the geriatric patients were not recorded during the study. 
For this reason, comprehensive geriatric evaluation results of 
geriatric patients could not be given.

Conclusion
In our study, the rate of pSS in the older adults was found 
4.69%, despite the use of the revised AECG and ACR/EULAR 
Classification Criteria, which are much conservative than the 
previous measures. This ratio quite high and is worth attention. 
Sicca symptoms are the cardinal symptoms in pSS. These 
symptoms are non-specific and can occur with many other 
conditions. Also, these have a profound effect on the quality 
of life of patients with pSS. In the geriatric age group, sicca 
symptoms are not commonly mentioned complaints in doctor 
visits. On the other hand, most of the patients with sicca 
symptoms do not have Sjögren syndrome. In our study, especially 
in geriatric patients with dry mouth and dry eye symptoms, pSS 
detection rate was significantly higher. Therefore, patients with 
sicca symptoms should be carefully interviewed by geriatrics, 
and objective tests should be conducted in order not to miss 
pSS. Early diagnosis and treatment will have a positive effect 

on the quality of life of patients with pSS. Awareness should 
be raised for morbidity in these patients and the possible 
lymphoproliferative diseases that can develop in further years.
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Introduction

Alzheimer’s disease (AD) is a progressive neurodegenerative 
disease that presents with episodic memory impairment and 
gradually decreases other cognitive functions (1). The global 
prevalence of the disease, which increases twice every 5.5 years, 
is expected to be 114.5 million in 2050 (2,3). Early recognition 
of this disease, which has a tremendous socio-economic impact 
worldwide, is important for increasing appropriate treatment of 
dementia and managing its psychological, emotional, familial, 
economic terms. However, the perceived stigma against AD is 

seen as a huge factor in preventing effective strategies for the 
disease (4).

Stigma is defined as the negative attitude of the public 
towards people who are thought to be different in terms of 
physical, mental, and lifestyle. People who carry this label are 
less desired (5). Patients with memory impairment are known 
to judge themselves due to their illness and symptoms and 
experience both social and internalized stigmatization (6). In 
addition, family members and caregivers have stigmatization 
also (7). Moreover, some people believe that AD patients are less 
fortunate than those with treatable diseases (8). Understanding 
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Abstract
Objective: Cognitive, behavioral, and psychiatric disorders that are associated with dementia cause stigma against Alzheimer’s disease (AD) in 
patients and caregivers as well as in healthy individuals in public. To the best of our knowledge, stigma against AD is not investigated in the Turkish 
population; therefore, this study aimed to evaluate the stigma of healthy Turkish people according to their demographic characteristics.

Materials and Methods: This cross-sectional observational study included a total of 439 healthy participants without any history of neurological 
and/or systemic disease. Demographic characteristics and AD-related knowledge of participants were recorded. A 10-item questionnaire survey was 
applied to the participants to assess the stigmatization against AD. Factors associated with the stigma score were evaluated in regression analysis.

Results: This study included 253 males and 186 females (mean age: 35.7±9.8 years). Most of them had knowledge about AD (94.3%). Only 18.5% 
had a family history of AD, and 65% were married. Of 439 persons, 95 (21.6%) worked in healthcare fields. Of the healthy participants, 60.6% had 
a moderate-high stigma against AD. The mean stigma score was 8.95±4.79. The total stigma scores were higher in females and singles (p=0.001 
and p<0.001, respectively). Healthcare workers expressed the highest levels of stigma (p<0.001). Age, knowledge, and family history of AD did not 
influence the stigma. Shame, loss of self-esteem, and fear of exclusion were most expressed stigmas.

Conclusion: To the best of our knowledge, this is the first study that evaluated perceived stigma against AD in the healthy Turkish population. The 
higher incidence of stigma among females and singles can be explained by cultural reasons. Stigma in health professionals may lead to delay in the 
early diagnosis and management of AD.
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the perception of stigma in healthy individuals and educating 
society with accessible and effective methods helps to increase 
disease-related awareness and improve disease management (9). 

To the best of our knowledge, there is no study evaluating 
the perceived stigma against AD in healthy people in Turkey. 
Therefore, this study aims to investigate the perceived stigma 
level against AD in healthy people. Its second aim is to reveal 
the demographic characteristics and related factors of people 
with high stigmatization.

Materials and Methods

Study population

Four hundred thirty-nine healthy participants (253 men, 186 
women) living in Turkey’s capital Ankara were included in this 
cross-sectional observational study. Participants in the study 
had no known cognitive and/or systemic disorders. Participants’ 
age, gender, marital status, educational status, and occupation 
were recorded. Participants were asked about knowledge and 
family history of AD.

Survey

A ten-question survey (Table 1) was applied to the participants 
to assess the perceived stigma against AD. This questionnaire 
is the adaptation of the ‘‘STIG-MA’’ survey developed by Piver 
et al. (10) in 2012, with the author’s permission. Participants 
were asked to pretend that they had AD and rate what they 
would felt. The questions were answered as ‘‘yes, maybe, I don’t 
know, no’’ and scored between 0-3. The score 3 corresponded 
to the greatest stigma, either ‘‘yes’’ if the question was positive 
(questions 1, 3, 4, 5, 6, 7, and 9) or ‘‘no’’ if the question was 
negative (questions 2, 8 and, 10). Other answers were scored 
respectively. The total score indicated the stigma severity. The 
highest score was 30. Zero-seven was graded as mild, 8-11 as 
moderate, and 12 and above the high stigma.

The questions were also grouped to explore several dimensions 
of perceived stigma: Reluctance to disclose the illness (questions 

1 and 2), emotional impact (questions 3 and 4), fear of exclusion 
(questions 5, 6, and 9), courtesy stigma (question 7) and fear of 
loss of family support (questions 8 and 10).

The study’s ethics committee approval for the research and 
permissions for data sharing for scientific purposes was 
obtained (23.12.2020/96537014). The Helsinki Declaration 2008 
principles were conducted the study.

Statistics

Descriptive statistics were expressed as mean, standard deviation, 
median, minimum, and maximum for continuous data; and as 
count and proportion for categorical data. Categorical data 
were analysed with the chi-square or Fisher’s Exact tests. 
The distribution normality of the continuous variables was 
calculated with the Shapiro-Wilk test. We analysed the two 
groups with independent samples t-test for the normally 
distributed variables and with the Mann-Whitney U test for the 
non-normally distributed variables. We compared the more than 
two groups with One-Way ANOVA for the normally distributed 
variables and with the Kruskal-Wallis test for the non-normally 
distributed variables; post-hoc multiple comparison analysis was 
performed with significant values that have been adjusted by 
the Bonferroni correction. Pearson’s or Spearman’s correlation 
analysis was used to find the relationship between continuous 
variables, depending on the distribution.

Statistical analyses were performed using the IBM SPSS v.24 
for Windows software and was reported with 95% confidence 
intervals. Values of p<0.05 were considered significant.

Results
Four hundred thirty-nine healthy participants (186 females 
(42.4%), 253 males (57.6%), mean age 35.7 years ±9.8) without 
neurological and/or systemic diseases were included in this 
study. 94.3% (n=414) of the participants stated that they have 
knowledge about AD. But only 18.5% (n=81) had a family 
history of AD. 95 (21.6%) of the participants were healthcare 
workers. Also, 152 (34.6%) participants were singles. 

According to the STIG-MA survey, the mean stigma score of 
the participants against AD was 8.95±4.79. 60.6% of healthy 
participants have a moderate-high stigma against AD. Mean 
scores of the dimensions of perceived stigma are summarized 
in Table 2.

Participants were divided into three groups according to their 
scores from this questionnaire: mild stigma (n=173, 39.4%), 
moderate stigma (n=133, 30.3%), and severe stigma (n=133, 
30.3%). 31.8% of the participants in the mild stigma group, 
50.4% of those in the moderate stigma group, and 48.1% of 
those in the severe stigma group were women. Moderate and 
severe stigma scores were significantly higher in women than 
in men (p=0.001). The mean stigma score was higher in singles 

Table 1. Ten questions about perceived stigma in the stigma 
survey
If you were suffering from Alzheimer’s disease

1. Would you rather people did not know about your disease? 
2. Would you tell the person you are closest to? 
3. Would you lose self-esteem because of the disease? 
4. Would this disease cause you shame or embarrassment? 
5. Would your neighbors, your colleagues have less respect for you? 
6. Do you think others would avoid you because of the disease? 
7. Would your neighbors, your colleagues have less esteem for your 
family? 
8. Do you think your wife/husband would stay with you and 
support you? 
9. Do you think people you know at work or friends would ask you 
to stay away, even if you were taking medication for the disease? 
10. Would your family give you their support right from the start?
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(p<0.001). Moderate-severe stigma was detected in 72 (75.8%) of 
95 healthcare workers participating in the study, and the stigma 
in healthcare workers was found to be statistically significant 
compared to non-healthcare workers (p<0.001). Healthcare 
workers had higher stigma scores than non-healthcare workers. 
The three groups were similar in terms of age, knowledge about 
AD, family history of AD, and occupation (Table 3).

Correlation analysis was applied to investigate the relationship 
between dimensions of perceived stigma against AD and age, 
gender, AD awareness, marital status and occupation. The stigma 
scores of healthcare workers in all dimensions were higher 
than those without, and this result was statistically significant 
(respectively; p=0.006, p=0.034, p<0.001, p=0.021, p=0.009). It 
was observed that women got higher scores in the dimensions of 
‘‘reluctance to declare the illness’’, ‘‘emotional impact’’ and ‘‘loss 
of family support’’ (p=0.018, p<0.001, p<0.001, respectively). 
In singles, stigma scores were higher in the dimensions of 
‘‘emotional impact’’ and ‘‘loss of family support’’ (p=0.006, 
p<0.001). Other factors did not have a significant effect on the 
dimensions of the perceived stigma.

Discussion
Our study has shown that 60.6% of healthy participants have a 
moderate-high stigma against AD. Stigma levels were higher in 
women, singles, and healthcare workers.

Older people with cognitive impairment encounter 
stigmatization in many cultures. Stigmatization causes a delay 
of 1.5-1.8 years in the diagnosis of cognitive impairment (11). 
It has been reported that older people are stigmatized due to 
their age, and additional cognitive impairment increases the 

risk of stigmatization threefold (12). Cognitive, behavioral, and 
psychiatric disorders associated with dementia cause some 
issues such as denial, embarrassment, and irritability associated 
with AD in both patients, caregivers, and healthy individuals 
in the community. In Western societies, dementia is seen as a 
loss of youth, functionality, and independence. This, in turn, is 
associated with reduced tolerance and increased risk of stigma 
for dementia patients (13). In Eastern countries such as Japan, 
China, and India, dementia is perceived not as a disease but as 
a part of aging. Therefore, unlike in Western societies, the fear 
of having AD and the frequency of stigma associated with it are 
less common in these countries (14-16). While some African-
Americans think of dementia as the inevitable consequence 
of aging, others define it as a mental illness because of their 
spiritual and religious beliefs. Therefore, these populations 
experience less stigma, caregiver burden, and caring problems 
against AD (17,18). In Arabic countries, because of prohibitions 
on disclosing personal and family issues to foreigners, Alzheimer’s 
patients’ access to hospitals has decreased, resulting in criticism 
and ridicule (19). 

On the other hand, solid religious beliefs increase compassion 
and the willingness to help patients with AD and reduce 
aggression towards patients (13). In a study conducted with a 
population of AD and caregivers, approximately two-thirds of 
the participants stated that they were not understood by others 
and were exposed to negative associations in society (20). In 
our study, the perceived stigma against AD was high in more 
than half of the healthy Turkish participants. While this rate is 
similar to some studies reported in Western societies, it is higher 
than the stigma in Eastern cultures. This difference may be due 
to the cultural factors and demographic characteristics of the 
participants.

Some factors affect people’s perception of stigma, such as 
gender, age, education level, cultural beliefs, knowledge about 
AD, or being an AD caregiver. The most important factor 
associated with the perceived stigma against AD is gender (21). 
In a study from Australia, stigmatization against AD was found 
to be higher in men. However, women have three times more risk 
in elderly societies with a higher male population and gender 

Table 3. Stigma levels of the participants according to their demographic characteristics
Mild stigma
(n=173)

Moderate stigma
(n=133)

High stigma
(n=133)

p 

Age** (year), (M ± SD) 36.8 (±10.3) 35.3 (±10.3) 34.7 (±8.6) 0.242

Gender***, female n, (%) 55 (31.8) 67 (50.4) 64 (48.1) 0.001*

Knowledge about AD***, n, (%)
Family history with AD***, n, (%)
Marital status***, single n, (%)
Occupation***, worker n, (%)
Heathcare worker***, n, (%) 

14 (8.1)
35 (20.2)
40 (23.1) 
156 (90.2) 
23 (13.3) 

5 (3.8)
27 (20.3)
52 (39.1)
115 (86.5)
28 (21.1)

6 (4.5)
19 (14.3)
60 (45.1)
126 (94.7)
44 (33.1)

0.062
0.903
0.000*
0.071
0.000*

N: Number, M: Mean, SD: Standart deviation, AD: Alzheimer’s disease, *p-value <0.05 **independent samples Kruskal-Wallis test, ***chi-square test

Table 2. Global stigma score and five dimensions of perceived 
stigma
Global stigma score (M ± SD) 8.95 (±4.79)

Reluctance to disclose the illness (M ± SD) 0.93 (±1.44)

Emotional impact (M ± SD)
Fear of exclusion (M ± SD)
Courtesy stigma (M ± SD)
Fear of loss of family support (M ± SD)

3.00 (±2.18)
3.67 (±2.49)
0.72 (±1.01)
0.60 (±1.01)

M: Mean, SD: Standart deviation
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discrimination (22,23). In our study, perceived stigma against AD 
was found to be higher in women than in men. This result was 
thought to be related to the fact that women are more interested 
in the care of AD patients in our country, and therefore women 
are more exposed to the behavioral effects of the disease.

Studies have shown that the perception of stigma in young 
people is higher than in the elderly (22,24). Different from 
previous studies, although most of our participants were young, 
age did not have any effect on stigmatization in our study.

The socio-economic factors and education level affect 
stigmatization (25). In high educated and income countries, 
cognitive impairments are known as an unavoidable part of 
normal aging. This increases fear and anxiety in individuals, 
feelings of hopelessness, and stigmatization (26). In the low 
income countries, people accept patients with AD more easily 
and stigmatize them less (25). In some studies, it has been 
shown that education level does not affect stigma (21,27). 
Similarly, no relationship was found between marital status 
and stigmatization (28). In our study, the stigma level was not 
affected by the education level and the occupation. However, in 
contrast to the literature, it was observed that single participants 
got higher scores in the ‘‘Fear of loss of family support’’ and 
‘‘Emotional impact’’ dimensions. The high stigmatization in 
these dimensions is thought to be due to people not having any 
idea about their future partners and their behavior. 

Although the vast majority of the participants (94.3%) included 
in our study have knowledge about AD, they had a high stigma 
against the disease. This result is different from other studies 
reporting the relationship between having less knowledge about 
the disease and an increased risk of stigma. People who have 
more information about AD have less stigma (29). In a study 
conducted in 155 countries with more than 70.000 participants, 
it was found that two-thirds of the participants accepted AD as 
a part of the aging process, not as a neurodegenerative disease. 
This indicates the lack of knowledge about AD that may result 
in stigma (30).

There was no difference in stigma between those who had a 
family member with dementia and those who did not (21,24,31). 
Only about one-fifth of our participants had a family history 
of AD, which was not associated with stigma, consistent with 
previous studies.

It has been demonstrated that approximately 62% of healthcare 
workers know dementia as a part of normal aging in a large 
study (32). Education of healthcare professionals about AD 
and increasing their awareness about the disease is necessary 
for early diagnosis of AD and developing effective strategies 
to manage it. Thus, national dementia outcomes could be 
improved (33). A few studies have shown that the perception 
of stigma against AD is high among healthcare professionals 
(10,32). Our study also revealed a high stigma against AD in 
most healthcare workers.

To the best of our knowledge, our study is the first to investigate 
the perceived stigma prevalence against AD in the healthy 
Turkish population. However, the study has some limitations. 
Participants are generally young people, so stigmatization in 
older individuals is not clear. Besides, since AD caregivers were 
not included in this study, their stigmatization could not be 
evaluated.

Conclusion
Perceived stigma against AD is frequent in healthy Turkish 
individuals and is higher in women, singles, and healthcare 
workers. The prevalence of stigma may vary between different 
cultures. Stigma not only delays the diagnosis of AD, but 
also prevents patients from accessing medical and surgical 
interventions, making decisions about their own care and 
legal processes, and also expressing opinions on AD treatment 
and support. It is important to provide national strategies for 
eliminating the perception of stigma. Similar evaluations have 
been made before, especially in high- and low-income societies. 
Still, such an evaluation has never been made before in a middle 
income country such as Turkey. Therefore, our study is valuable 
because it shows the levels of stigma against AD in Turkish 
society, especially according to occupational groups, and such 
an evaluation has not been made before. Nevertheless, there 
is a need for large-scale studies investigating the frequency of 
stigma and related factors in the general population.
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Introduction

It is estimated that 55 million people are living with dementia, 
and there are nearly 10 million new cases worldwide every year 
(1). Dementia patients experience higher levels of comorbidities 
and may receive more medications than their cognitively intact 
counterparts (2). Prescribing for older people is a complex process 
where benefits of treatment must be weighed against the risks. 
In people with dementia, prescribing is further complicated by 
difficulties with communication, changing goals of care, and 
a high prevalence of multi-morbidity. Dementia patients may 
receive suboptimal care for diseases, as well as could be exposed 

to potentially inappropriate medications (PIMs) (3). Potentially 
inappropriate prescribing (PIP) has been associated with an 
increased risk of adverse drug events, hospitalization, mortality, 
and lower quality of life in older people with and without 
dementia (4,5). 

Polypharmacy defined as the concurrent use of multiple (i.e., five 
or more) medications by a patient and it is common in dementia 
patients (6,7). Polypharmacy is not always means inappropriate 
but adds possible adverse side effects and lead potential drug 
interactions (8). Polypharmacy and PIMs could cause serious 
medical problems, increased hospitalizations, costs, falls and 
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deaths (9-11). Herewith, several tools have been developed to 
identify PIMs and PPOs in older people for use in research and 
in clinical settings. Beers criteria and STOPP/START criteria are 
the most commonly used tools (12,13). Prescribing habits and 
locally available drugs may vary between countries. Recently, 
The Turkish Inappropriate Medication Use in the Elderly (TIME) 
criteria were created by national experts for screening PIPs in 
older adults (14). TIME criteria composed of 112 TIME to STOP 
and 41 TIME to START criteria (14). The TIME criteria have been 
developed primarily for use in Turkey and the Eastern European 
region. However, the validation study suggests that the TIME 
criteria set could be used in both central and Eastern European 
countries (15).

The higher number of co-morbidities and excess medications 
give tendency to PIMs use and adverse drug reactions in 
dementia patients. So, that could lead to increased risk of 
hospital admission, higher health care costs and mortality. 
However, few studies have focused on the appropriateness of 
prescribing, particularly in the presence of chronic conditions 
in dementia patients. The aims of the study were describing the 
prevalence of PIMs and PPOs, report the medications identified 
as inappropriate, and compared polypharmacy, PIMs, and PPOs 
rates between the patients with and without dementia.

Materials and Methods

Study population and Data collection

This was a single-center, retrospective, observational study at a 
tertiary hospital outpatient clinic. We included ≥65 years’ old 
patients according to their first admission records, who were 
admitted at 2016-2020. The study included patients with and 
without dementia as control cases. Dementia patients were 
identified as individuals registered with dementia diagnosis 
on ICD-9 codes. Also, these patients’ diagnosis was confirmed 
with medical history and/or imagining results. Severity of 
the dementia was determined according to clinical dementia 
rating (CDR) scale scores (16). We excluded the patients whom 
dementia diagnosis was suspicious. Also, individuals were 
excluded if they had missing medical history, laboratory results, 
drug name and doses or any data. Among the 24.512 patients 
admitted to the outpatient clinic between 2016-2020, 265 
patient files were selected for statistical analysis as described 
above protocol (Figure 1). Demographic variables such as age, 
gender, marital status, body mass index, living condition were 
recorded. Chronic diseases, current diagnoses, medications were 
noted, and Charlson comorbidity index score was calculated 
for each person. Also, we recorded comprehensive geriatric 
assessment results and geriatric syndromes. Functional capacity 
was assessed by Katz basic activities of daily living (Katz ADL) 
and Lawton-Brody instrumental activities of daily living scales 
(17,18). Cognitive status was assessed by the Mini-Mental State 

Examination (MMSE) (19). Mood was evaluated by Yesavage 
Geriatric depression scale short-form (20). Nutritional status 
was evaluated by mini nutritional assessment short form which 
was validated in Turkish culture (21). The study protocol was 
approved by Local Ethics Committee.

Polypharmacy was defined as ≥5 drug usage (6). Total number 
of used drugs excluding topical agents was counted per patient. 
We used TIME to STOP and TIME to START criteria to define 
PIMs and PPOs (14). TIME criteria composed of 112 TIME to STOP 
and 41 TIME to START criteria. Due to the study protocol, we 
examined all patients’ medications and doses according to TIME 
criteria. Person-based dichotomous variables were constructed 
indicating whether PIMs and PPOs, by matching the names 
and formulations of all medications taken by the subject with 
medications listed in the TIME criteria. Also, we recorded the 
drug formulations of PIMs and PPOs for the analysis.

Statistics

All statistical analyses were conducted using IBM SPSS 22. 
Descriptive statistics were shown as mean ± standard deviation for 
normally distributed continuous variables, median (interquartile 
range) for skew distributed variables, and percentages in case of 
categorical variables. Patients were divided and compared into 
two groups as dementia patients and no-dementia patients. 
Chi-square test was used to determine differences between 
categorical variables. The comparison of quantitative data was 
done by independent samples t-test for normal distributed 
variables and categorical data were compared by chi-square 
test. For non-normally distributed variables, Mann-Whitney U 
test were conducted for two groups and Kruskal-Wallis test were 
conducted to compare parameters for more than 2 groups. Also, 
Mann-Whitney U test was performed to test the significance of 
pair wise differences using Bonferroni correction to adjust for 
multiple comparisons. For the multivariate analysis, the possible 
factors identified with univariate analyses were further entered 

Figure 1. Study flowchart
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into logistic regression analysis to determine independent 
correlates for dementia. Hosmer-Lemeshow goodness of fit 
statistics were used to assess model fit. A 5% type-1 error level 
was used to infer statistical significance.

Results 

Totally 265 patients were recruited for statistical analysis in this 
study. Mean age was 75.7±6.7 years and 64.5% were female. In 
the whole group 105 patients (39.3%) had dementia diagnosis; 

18.5% had mild dementia, 14% had moderate dementia, and 
6.8% had severe dementia according to CDR scores. Dementia 
patients were more likely to be older and to have lower ADL and 
IADL scores. Comorbidity rates were similar except depression 
and urinary incontinence between dementia patients and no-
dementia patients. Polypharmacy was seen in 50.2%. According 
to TIME criteria, there were 57 (21.5%) patients had at least one 
PIM and 53 (20%) patients had at least one PPO in whole group. 
Demographic variables, comprehensive geriatric assessment 
results in the study population are summarized in Table 1.

Table 1. Characteristics of the study population

Properties
Total
(n=265)

Normal cognitive 
functions
(n=160)

Dementia
(n=105) p

Age, mean ± SD 75.7±6.7 73.8±6.2 78.7±6.3 <0.001

Gender, female n (%) 14 (53.8%) 109 (68.1%) 62 (59%) 0.13

Education, n (%) 

Illiterate 75 (28.3%) 32 (30.8%) 43 (43.5%)

0.46
<8 years 91 (34.4%) 51 (49%) 40 (40.8%)

8-11 years 14 (5.3%) 8 (7.7%) 6 (6.1%)

>11 years 22 (8.3%) 13 (12.5%) 9 (9.2%)

Living status, n (%) 
 

Alone 24 (9%) 18 (11.6%) 6 (5.8%)

0.13Non-alone 233 (87.9%) 136 (87.7%) 97 (93.3%)

Nursing home 8 (3.1%) 1 (0.6%) 1 (1%)

Polypharmacy, n (%) 133 (50.2%) 64 (48.1%) 69 (51.9%) <0.001

N of drug, median (IQR) 5 (4) 4 (4) 6 (3) <0.001

Charlson comorbidity index score, median (IQR) 4 (2) 4(2) 5 (2) <0.001

Co-morbidities, n (%)

- Diabetes mellitus 96 (36.2%) 63 (39.4%) 33 (31.4%) 0.18

- Hypertension 196 (74%) 120 (75%) 76 (72.4%) 0.63

- Coronary artery disease 64 (24.1%) 39 (24.4%) 25 (23.8%) 0.91

- Congestive heart failure 18 (6.8%) 9 (5.6%) 9 (8.7%) 0.34

- Atrial fibrillation 28 (10.6%) 14 (8.8%) 14 (13.3%) 0.23

- COPD/Asthma 30 (11.3%) 20 (7.5%) 10 (3.8%) 0.55

- Chronic renal failure 11 (4.2%) 4 (2.5%) 7 (6.8%) 0.9

- Parkinsonism 9 (3.4%) 5 (3.1%) 4 (3.8%) 0.76

- Cerebrovascular accident 15 (5.8%) 7 (4.4%) 8 (7.6%) 0.26

- Depression 66 (25%) 25 (15.6%) 41 (39%) <0.001

- Osteoporosis 76 (28.6%) 44 (28.2%) 32 (32.3%) 0.48

- Urinary incontinence 76 (28.6%) 25 (15.6%) 51 (48.6%) <0.001

- Benign prostate hyperplasia 11 (4.2%) 4 (2.5%) 7 (15.8%) 0.22

Comprehensive geriatric assessment, median (IQR)

- Katz ADL 6 (1) 6 (0) 5 (4) <0.001

- Lawton-Brody IADL 7 (4) 8 (1) 3 (6) <0.001

- MMSE 26 (10) 29 (3) 18 (10) <0.001

- MNA-SF 13 (3) 14 (2) 12 (3) <0.001

- Yesavage GDS-SF 2 (4) 1 (3)  2 (5) 0.11
Continuous variables with normal distribution were presented as mean (SD), and non-normally distributed variables were presented as median and interquartile range (IQR). Categorical 
variables were given as numbers and percentages. ADL: Activities of daily living, COPD: Chronic obstructive pulmonary disease, GDS-SF: Geriatric depression scale-short form, IADL: 
Instrumental activities of daily living, MMSE: Mini mental state examination, MNA-SF: Mini nutritional assessment-short form
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According to TIME to STOP criteria, there were 57 (21.5%) 
patients with at least one PIM. Moreover, according to TIME 
to START criteria, there were 53 (20%) patients with at least 
one PPO in whole group. The more common PIMs were proton 
pump inhibitors (PPI) in non-ulcer patients, non-steroidal 
anti-inflammatory drugs (NSAIDs) in hypertension or long-
term osteoarthritis management, acetylsalicylic acid with 
no history of vascular disease or primary protection and 
prolonged usage of atypical antipsychotics. The more common 
affected systems from PIMs were gastrointestinal system 
(36%), central nervous systems (21%) and cardiovascular 
system (19%). The more common PPOs were oral nutritional 
supports (ONS) for malnutrition risked patients, vitamin D and 
calcium supplement in osteoporosis or osteomalacia, fiber and 
vitamin supplementation in necessary situations. Prevalence of 
frequently used PIMs and PPOs summarized in Table 2.

Comparing people with and with-out dementia, polypharmacy 
was more frequent in people with dementia (mild: 67.3%, 
moderate: 62.2%, severe: 72.2%) versus no-dementia (39.8%) 
(p<0.001). Moreover, number of used drugs was higher in 
dementia patients. Post-hoc analysis showed that the difference 
in number of used drugs was between CDR 0 vs 1-2-3 group 
(CDR 0 vs 1group, p=0.004; CDR 0 vs 2 group, p=0.006; CDR 0 
vs 3 group, p=0.001). Figure 1 shows the number of drug usage 
stratified by dementia status according to CDR score. When we 
compare people with and without dementia, PIMs rates were 
similar in people with dementia and no-dementia (p=0.52). 
However, PPOs was more frequent in people with dementia 
versus no-dementia (p<0.001). Figure 2 shows number of used 
drugs stratified for dementia status. Figure 3 and Table 3 shows 
polypharmacy, PIMs and PPOs stratified by dementia status 
according to CDR score.

Moreover, a binary logistic regression analysis was performed 
to detect the possible parameters that affect dementia. 
Polypharmacy, TIME to STOP and TIME to START rates were 
put into the equation for logistic regression analysis. Logistic 
regression analysis demonstrated that polypharmacy was 
associated with greater odds of dementia status [relative ratio 
(RR): 3.32 95% confidence interval (CI): 1.88-5.87, p<0.001]. 
Also, logistic regression analysis demonstrated that TIME to 
STOP and TIME to START rates were associated with dementia 
status (TIME to stop RR: 0.48, 95% CI: 0.24-0.97, p=0.04, TIME 
to START RR: 3.79, 95% CI: 1.95-7.32, p<0.001).

Discussion
To our knowledge, this is the first study to examine polypharmacy, 
PIMs, and PPOs among dementia and no- dementia patients with 
TIME criteria. Both were widespread in the older population, 
but significantly more in people with dementia where almost 
half of them were exposed to polypharmacy and quarter to 

PIM as defined by the TIME criteria. Interestingly, although 
polypharmacy rate was higher, the frequency of PPOs was also 
higher in dementia patients. Additionally, PPOs were more 
widespread in severe stage people with dementia.

Polypharmacy is a common problem in the geriatric population, 
lead to increase the risk of drug-drug interaction, adverse 
drug events, and could cause serious medical problems such as 
hospitalization, increase risk of falls and death. In our study, 
polypharmacy was more frequent among dementia patients 
than no-dementia (51.9% versus 48.1%). Other studies using 
the same definition of polypharmacy have found a comparable, 
albeit slightly higher, prevalence of 63-69% in Turkish 
population (22,23). However, these studies were focused on 

Figure 2. Number of used drugs stratified for dementia status

Figure 3. Polypharmacy, PIMs, and PPOs rates according to TIME criteria

PIM: Potentially inappropriate medication, PPOs: Potential prescription 
omissions
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community dwelling older people or hospitalized patients. A 

study from Turkey, Bahat et al. (24) reported that polypharmacy 

rate was 52.5% in a geriatric outpatient clinic. Our results 

were consistent with similar settings. This study showed that 

polypharmacy rate was 51.9% in dementia patients. There is a 

limited information in the literature about polypharmacy rate 

in Turkish dementia patients. In a recent study from Turkey 

reported that polypharmacy rate was >65% in Alzheimer 

dementia patients (25). Other studies from different countries 
reported that polypharmacy prevalence was 33.5-52.0% in 
community-dwelling people with dementia (26-28). Our results 
were similar with the literature. 

Gender, education status, chronic diseases frequencies were 
similar between dementia and no-dementia patients, except 
depression and urinary incontinence. Charlson comorbidity 
index score was higher in dementia patients, but that 1-point 
score difference is due to the dementia disease itself. This study 
showed that median number of the used drug was higher in 
dementia patients. We could consider this result as the necessity 
of the treatment for depression and dementia. Although, the 
number of the used drug is high in dementia patients, similarity 
of PIMs ratio, supports our opinion.

Nowadays, adverse drug reactions in older persons and PIMs 
represent a serious and escalating problem in public health. The 
explicit and updated screening tools are needed, within this 
background several criteria have been developed to estimate 
the appropriateness of some drug. The classification system 
for medications and their use might differs by countries. 
Consequently, TIME criteria had been developed for all types of 
clinical settings in Turkey and validated for European countries 
(14,15). The PIM prevalence was detected as 21.5% in the whole 
group and there was no statistically significant difference 
between no-dementia and dementia patients (23.6% vs 20% 
respectively) in the present study. Recent trials in Turkey showed 
significantly high documented PIMs prevalence as 33.3-41.2% 
detected by START/STOPP and Beer’s criteria in older patients 
(23,24). The prevalence of PIMs among individuals with cognitive 
impairment or dementia ranged from 10.2-56.4% (28). The PIMs 
rates that we reported in dementia patients are in the range of 
other studies in the literature. However, general study population 
PIMs rates was different from the literature. These results might 
be related with the study population, screening tool difference 
or due to the medical trainee. A group of patients admitted 
after consultation, as well as patients who were followed up 
in another clinic. This group of patients’ medications may have 
been adjusted before admission to geriatric outpatient clinic. 
Moreover, the presented study was conducted in a university 
hospital where provides geriatric education. Due to the trainings 

Table 3. Cognitive state and polypharmacy, PIMs, and PPOs prevalence according to TIME criteria
Normal cognitive 
function 
(CDR-0)

Dementia
CDR-1

Dementia
CDR-2

Dementia
CDR-3

p

Polypharmacy, n (%) 64 (39.8%) 33 (67.3%) 23 (62.2%) 13 (72.2%) <0.001

N of drugs, median (IQR) 4 (4) 6 (5) 5 (3) 7 (5) <0.001

TIME to START, n (%) 19 (12.1%) 14 (29.2%) 13 (37.1%) 7 (46.7%) <0.001

TIME to STOP, n (%) 37 (23.6%) 10 (20.8%) 7 (20.0%) 3 (18.8%) 0.52

Non-normally distributed variables were presented as median and interquartile range (IQR). Categorical variables were given as numbers and percentages, PIM: Potentially inappropriate 
medication, PPOs: Potential prescription omissions

Table 2. Prevalence of frequently used PIMs and PPOs in the 
TIME criteria list

No-
dementia
(n=160)

Dementia
(n=105)

PIMs (TIME to STOP) (n) (n)

Proton pump inhibitors 16 6

NSAIDs 8 0

Antipsychotic drugs

Aripiprazole 0 1

Clonazepam 0 1

Quetiapine 0 4

Acetylsalicylic acid 5 3

ß blocker 4 0

HMG-CoA inhibitors 2 0

Betahistine 2 3

Piracetam 1 2

Nitrazepam 0 1

Gingko biloba 2 0

Theophylline 0 1

PPOs (TIME to START)

Oral nutritional support 4 18

Calcium supplement 1 3

Vitamin D 8 8

Vitamin B12 3 1

Depression treatment 3 1

HMG-CoA inhibitors 3 0

Proton pump inhibitors 3 3

Diet fiber 1 2

PIM: Potentially inappropriate medication, PPOs: Potential prescription omissions, 
NSAID: Non-steroidal anti-inflammatory drugs
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or increased awareness about polypharmacy and PIMs usage 
could lead to this result. Otherwise, this study showed that 
most common PIMs were proton pump inhibitors, NSAIDs and 
acetylsalicylic acid for primary prevention, similar with previous 
studies (23,24).

Although, several pharmacological therapies are safe in older 
adults, under-prescription is widespread as ranging from 
22-70% (29). However, there is limited evidence of PPOs for 
dementia patients in the literature, Lombardi et al. (29) showed 
that dementia is a risk for under prescription. In our study, 
PPOs was more frequent among dementia patients than no-
dementia (34.3% versus 12.1%). Moreover, prevalence of PPOs 
and lack of oral nutritional supplementation increased with the 
severity of dementia. This study showed that, oral nutritional 
supplementation and vitamin D support was the most common 
PPOs. Studies in the literature have shown that the most 
common PPOs included calcium-vitamin D supplementation, 
cardiovascular medications, HMG CoA inhibitors and 
acetylsalicylic acid (23,29). Our results were similar with the 
literature. Multi-morbidity, frailty, dementia, living in an 
institutional setting are related with under treatment. Due to 
the decreased life expectancy, careful evaluation is important 
for decision making and treatment goals. However, beneficial 
effect of preventive treatments should not underestimate in 
older people. The most important message of this study is that 
we should suggest oral nutritional supplement and vitamin 
D for older patients in necessary situations. The diagnosis of 
dementia should not inhibit us to start preventive or necessary 
treatments.

Strengths of the current study includes sample size, comparison 
of dementia and no-dementia patients and using national tools 
for PIMs and PPOs evaluation. The limitations of this study could 
be mentioned. The study design was retrospective, and it is not 
possible to detect causal relationships. Furthermore, a group of 
patients’ medications might be revised in other follow-up clinics 
before admission to geriatric clinic. This may lead to the fact 
that we reported different results from the literature. Depression 
was more common in dementia patients. However, geriatric 
depression scale scores were lower in dementia patients. This 
could be due to the communication problems in moderate and 
severe stages of dementia. Further researches about the effect 
of polypharmacy and PIM on the general health of older people 
with and without dementia will guide clinicians in prescription. 
More details on the causal relationship need to be determined 
through longitudinal research and interventional research in 
the future.

Conclusion 
Optimal drug treatment for older dementia patients is complex 
and might lead to inappropriate drug usage or under treatment. 
Although polypharmacy has been related with concrete adverse 

outcomes as mortality and morbidity in people with dementia, 
inappropriate drug usage in older adults could decrease with 
recently developed national guides and increasing awareness. 
Despite these encouraging findings, clinicians should remember 
to provide appropriate and preventive treatments such as 
nutritional support in necessary situations for older adults. 
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Introduction
Denosumab is a relatively new medicine that has become the 
second option in the treatment of biphosphonate-resistant or 
intolerant osteoporosis. Subcutaneous injection with 6-month 
intervals, approval of its usage in stage 3-4 CKD and not having 
gastrointestinal side effects are advantages of denosumab. 
However, it has some disadvantages like requiring monitoring 
serum levels of calcium and vitamin D before each injection. 

Case Report
An 85-year-old female was referred with waist pain to the 
outpatient clinic of our department. She told that the pain 
started about 3 weeks ago while she was sitting in the chair. 
During the last 3 weeks, the pain existed and it was relieved 

with lying on the bed, aggravated with movement. She needed 
paracetamol 3 times a day and ibuprofen 2 times a day to 
alleviate the pain. She said that 2 weeks before the waist pain 
started, she had had the fourth denosumab injection. When 
we checked laboratory results history, we found normal serum 
calcium, phosphorus, and vitamin D levels (8.8 mg/dL, 3.1 mg/
dL, 32 ng/L respectively) before denosumab injection. After 
the injection, she did not apply to the clinic. In her physical 
examination, she came to the examination room with a 
wheelchair. She had a sensitive point with pain on her lumbar 
vertebrae. Lower extremity movements were painful and muscle 
strength was reduced bilaterally. Vital signs and other systemic 
examinations were normal. On her laboratory tests serum 
parathormone (PTH), calcium, phosphorus, vitamin D levels were 
487 ng/L, 8.6 mg/dL, 0.6 mg/dL, 30 ng/mL respectively. She did 
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Abstract
Denosumab is a relatively new medicine that has become the second option in the treatment of bisphosphonate-resistant or intolerant osteoporosis. 
An 85-year-old female patient was referred to the outpatient clinic of our department with a complaint of waist pain. She stated that her waist 
pain started 2 weeks before her visit and she had taken the fourth denosumab injection. Her laboratory results revealed normal serum calcium, 
phosphorus, and vitamin D levels (8.8 mg/dL, 3.1 mg/dL, and 32 ng/L, respectively) before denosumab injection. She had a sensitive point with pain 
on her lumbar vertebrae. Lower extremity movements were painful and muscle strength was bilaterally reduced. Vital signs and other systemic 
examinations were normal. Her laboratory tests for serum parathormone (PTH), calcium, phosphorus, and vitamin D levels showed 487 ng/L, 8.6 
mg/dL, 0.6 mg/dL, and 30 ng/mL, respectively. She did not have any chronic renal and other bone metabolism diseases, except for osteoporosis. Her 
X-ray revealed a loss of height in L3 lumbar vertebrae. The spinal magnetic resonance indicated an acute fracture. However, we could not explain 
hyperparathyroidism in the absence of hypocalcemia and low vitamin D levels. Therefore, we started to investigate primary hyperparathyroidism in 
the patient. Neck ultrasonography did not show any associated abnormal findings with the parathyroid glands. Parathyroid scintigraphy resulted 
in normal parathyroid gland activity. During her follow-up, the PTH level decreased with time. Spontaneous regression of PTH led us to suspect an 
association between denosumab injection and hyperparathyroidism. Mazokopakis (1) reported a similar case in the literature in 2018, reporting a 
62-year-old female patient with normal electrolytes and a high PTH level after three months of denosumab injection. The hypocalcemic effect of 
denosumab combined with inadequate oral calcium and vitamin D intake may have triggered exaggerated PTH secretion.
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not have a chronic renal disease and another bone metabolism 
disease except for osteoporosis. Her X-ray revealed a height loss 
in L3 lumbar vertebrae. Spinal magnetic resonance indicated 
that it was an acute fracture. However, we could not explain 
hyperparathyroidism in the absence of hypocalcemia and 
low vitamin D levels. Thus, we started to investigate primary 
hyperparathyroidism in the patient. Neck ultrasonography did 
not show any abnormal findings associated with parathyroid 
glands. Parathyroid scintigraphy resulted with normal activity in 
parathyroid glands. During her follow-up, the PTH level reduced 
with time. The challenging point for us was that the patient had 
normal serum calcium and vitamin D level with normal renal 
function. 

Discussion
In the literature, Mazokopakis (1) first reported a similar case in 
2018, a 62-year-old woman with normal electrolytes and high 
PTH level after 3 months of denosumab injection. In a cohort 
of 60 patients with metastatic prostate cancer who received 
at least one dose of denosumab (120 mg), 42 patients (70%) 
developed hypocalcemia, seven (11.6%) developed high-grade 
hypocalcemia, and nine (15%) required hospitalization for 
intravenous calcium supplementation (2). In our case, although 
the patient’s baseline serum calcium, phosphorus and vitamin D 
levels were normal, the levels were close to the lowest threshold 
for all markers. Her risk for malnutrition was high and she was 
not eager to take oral nutritional supplements. Together with 
inadequate oral calcium and vitamin D intake, hypocalcemic 
effect of denosumab might have triggered exaggerated PTH 
secretion. Previous literature suggests that hypocalcemic effects 
of denosumab starts after the injection, reaches the nadir level 
on 17th day and resolves spontaneously on the 25th day (3). In 
this case, her serum calcium and vitamin D levels were normal 
before denosumab injection. Five weeks after the denosumab 
injection, on her presentation with osteoporotic vertebral 
fracture, laboratory tests revealed normal serum calcium and 
vitamin D levels again. Probably, bone fracture and transient 
hypocalcemic period which we could not detect during the 
5-week period contributed together for hyperparathyroidism. 

Conclusion
In conclusion, physicians should take into consideration that 
high PTH levels might be associated with denosumab therapy if 

the possibility of primary hyperparathyroidism is eliminated by 
neck ultrasonography and parathyroid gland scintigraphy. Close 
following-up the patient and replacing inadequate or near 
inadequate levels of serum calcium and vitamin D are key factors 
for preventing denosumab- associated hyperparathyroidism. It 
should be kept in mind that PTH level may stay at high levels 
although serum calcium and vitamin D levels return to normal, 
especially when it exists together with acute bone fracture. 
Denosumab-associated hyperparathyroidism can spontaneously 
recover in 2 to 3 months if the patient takes adequate calcium 
and vitamin D. When clinicians encounter such a clinical 
course, replacing calcium and vitamin D, close monitoring 
and eliminating other possible causes of primary or secondary 
hyperparathyroidism are essential. 
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