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About us

European Journal of Geriatrics and Gerontology is the official open access 
scientific publication organ of the Academic Association of Geriatrics. It is a 
double peer-reviewed journal published quarterly in April, August and December.

The target audience of the journal includes physicians working in the fields of 
geriatrics and gerontology and all other health professionals who are interested 
in these topics.

The editorial processes of the journal are shaped in accordance with the 
guidelines of the international organizations such as the International Council of 
Medical Journal Editors (ICMJE) (http://www.icmje.org) and the Committee on 
Publication Ethics (COPE) (http://publicationethics.org).

All manuscripts should be submitted through the journal’s web page at www.
ejgg.com Instructions for authors, technical information, and other necessary 
forms can be accessed over this web page. Authors are responsible for all content 
of the manuscripts.

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.

Open Access Policy

This journal provides immediate open access to its content on the principle that 
making research freely available to the public supports a greater global exchange 
of knowledge.

Open Access Policy is based on rules of Budapest Open Access Initiative (BOAI). 
http://www.budapestopenaccessinitiative.org/ By “open access” to [peer-
reviewed research literature], we mean its free availability on the public internet, 
permitting any users to read, download, copy, distribute, print, search, or link 
to the full texts of these articles, crawl them for indexing, pass them as data to 
software, or use them for any other lawful purpose, without financial, legal, or 
technical barriers other than those inseparable from gaining access to the internet 
itself. The only constraint on reproduction and distribution, and the only role for 
copyright in this domain, should be to give authors control over the integrity of 
their work and the right to be properly acknowledged and cited.

This work is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License.

Address for Correspondence

Zeynel Abidin Öztürk

Gaziantep Üniversitesi Tıp Fakültesi, Geriatri Bilim Dalı, Gaziantep, Turkey

E-mail: zaodr@yahoo.com.tr

Issuing Body

Galenos Yayınevi Tic. Ltd. Şti.

Molla Gürani Mah. Kaçamak Sok. No: 21, 34093, Fındıkzade, İstanbul, Turkiye

Phone: +90 212 621 99 25

Fax: +90 212 621 99 27

E-mail: info@galenos.com.tr

Instructions to Authors

Introductions for authors are published in the journal and on the web page www.
ejgg.org/instructions-to-authors

Material Disclaimer

The author(s) is (are) responsible from the articles published in the European 
Journal of Geriatrics and Gerontology. The editor, editorial board and publisher 
do not accept any responsibility for the articles.
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European Journal of Geriatrics and Gerontology is the official publication of 
Academic Association of Geriatrics. The publication language of the journal 
is English.

European Journal of Geriatrics and Gerontology does not charge any fee for 
article submission or processing. Also manuscript writers are not paid by any 
means for their manuscripts.

The journal should be abbreviated as “Eur J Geriatr Gerontol” when 
referenced.

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.

The Editorial Policies and General Guidelines for manuscript preparation 
specified below are based on “Recommendations for the Conduct, Reporting, 
Editing, and Publication of Scholarly Work in Medical Journals (ICMJE 
Recommendations)” by the International Committee of Medical Journal 
Editors (2013, archived at http://www.icmje.org).

Editorial Process

Following receiving of 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 
in turn assigns reviewers. Generally, all manuscripts will be reviewed by at 
least three reviewers selected by the Associate Editor, based on their relevant 
expertise. 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 editor-in-chief who will act independently. In some 
situation, 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.

Title Page

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

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

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

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

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

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

Abstract

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

Materials and Methods: Important methods should be written respectively.

Results: Important findings and results should be provided here.

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

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

Original articles should have the following sections;

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

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

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

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

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

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

Conclusion: The conclusion of the study should be highlighted.

References

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

Examples of References:

1. List All Authors

Ghoneim IA, Miocinovic R, Stephenson AJ, Garcia JA, Gong MC, Campbell SC, 
Hansel DE, Fergany AF. Neoadjuvant systemic therapy or early cystectomy? 
Singlecenter analysis of outcomes after therapy for patients with clinically 
localized micropapillary urothelial carcinoma of the bladder. Urology 
2011;77:867-870.

2. Organization as Author

Yaycioglu O, Eskicorapci S, Karabulut E, Soyupak B, Gogus C, Divrik T, 
Turkeri L, Yazici S, Ozen H; Society of Urooncology Study Group for Kidney 
Cancer Prognosis. A preoperative prognostic model predicting recurrence-
free survival for patients with kidney cancer. Jpn J Clin Oncol 2013;43:63-
68.

3. Complete Book

Wein AJ, Kavoussi LR, Novick AC, Partin AW, Peters CA. Campbell-Walsh 
Urology, 10th ed. Philadelphia, Elsevier&Saunders, 2012.

4. Chapter in Book

Pearle MS, Lotan Y Urinary lithiasis: etiology, epidemiology, and pathogenesis. 
In: Wein AJ, Kavoussi LR, Novick AC, Partin AW, Peters CA. Campbell-Walsh 
Urology, 10th ed. Philadelphia, Elsevier&Saunders, 2012, pp 1257-1323.

5. Abstract

Nguyen CT, Fu AZ, Gilligan TD, Kattan MW, Wells BJ, Klein EA. Decision analysis 
model for clinical stage I nonseminomatous germ cell testicular cancer. J Urol 
2008;179:495a (abstract).

6. Letter to the Editor

Lingeman JE. Holmium laser enucleation of the prostate-If not now, when? J 
Urol 2011;186:1762-1763.

7. Supplement

Fine MS, Smith KM, Shrivastava D, Cook ME, Shukla AR. Posterior Urethral 
Valve Treatments and Outcomes in Children Receiving Kidney Transplants. J 
Urol 2011;185(Suppl):2491-2496.
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Case Reports

Case reports should be structured as follows:

Abstract: An unstructured abstract that summarizes the case.

Introduction: A brief introduction (recommended length: 1-2 paragraphs).

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

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

Review Articles

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

Images in Geriatrics and Gerontology

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

Letters to the Editor

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

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

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

Tables, Graphics, Figures, and Images

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

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

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

Authorship

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

Contributor’s Statement

All submissions should contain a contributor’s statement page. Each 
manuscript should contain substantial contributions to idea and design, 
acquisition of data, or analysis and interpretation of findings. All persons 
designated as an author should qualify for authorship, and all those that 
qualify should be listed. Each author should have participated sufficiently in 
the work to take responsibility for appropriate portions of the text.

Acknowledgments

Acknowledge support received from individuals, organizations, grants, 
corporations, and any other source. For work involving a biomedical product 
or potential product partially or wholly supported by corporate funding, 
a note stating, “This study was financially supported (in part) with funds 
provided by (company name) to (authors’ initials)”, must be included. Grant 
support, if received, needs to be stated and the specific granting institutions’ 
names and grant numbers provided when applicable.

Authors are expected to disclose on the title page any commercial or other 
associations that might pose a conflict of interest in connection with the 
submitted manuscript. All funding sources that supported the work and 
the institutional and/or corporate affiliations of the authors should be 
acknowledged on the title page.

Article Type
Abstract 
(words)

Document 
(words)  
(excluding 
references)

References

Total 
Tables 
and 
Figures

Original Articles 300 3000 50 5

Review Articles 300 3500 75 5

Invited Review 
Article

300 3500 75 5

Case Reports 100 1000 15 2

Images None 500 10 2

Letters to the 
Editor

None 600 10 1

Editorial 
Comment

None 1500 20 2
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Ethics

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

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

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

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

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

We disapproval upon such unethical practices as plagiarism, fabrication, 
duplication, and salamisation, as well as efforts to influence the review process 
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 EDITORIAL

Dear Colleagues,

As the publication organ of the Academic Geriatrics Society, we are pleased to see the publication of “European Journal of 

Geriatrics and Gerontology”. There are more older adults in the world than ever before, and information in the field of geriatrics 

and gerontology is also increasing in parallel with this fact. In the last 20 years, studies on this subject have also accelerated in 

our country. Science is universal, and researchers and scientists in our country both follow current developments in the world and 

contribute to science with their scientific studies. This international scientific journal emerged as a result of a need. 

Sarcopenia, fragility, polypharmacy, falls, urinary and fecal incontinence, dementia, depression, delirium, pressure sores, sleep 

disorders, Parkinson’s disease, diabetes mellitus, hypertension, cardiovascular and cerebrovascular diseases, osteoarthritis, 

osteoporosis and other subjects are constantly being studied. In addition, the journal will include aging biology and healthy aging, 

demographic information, palliative care, long-term care, urology, ophthalmology, otolaryngology, geropsychiatry, gynecology, 

urology, trauma, emergency medicine, orthogeriatrics, and physical medicine and rehabilitation. Geriatrics is an area that 

requires multidisciplinary teamwork, so gerontological researches in geropsychology, pharmacology, nursing, dietary expertise, 

physiotherapy and social work, and developments in gerotechnology are our main fields.

The journal is open-access and accessible free of charge. We believe that we will perform a useful activity in the field of gerontology 

and geriatrics with our editorial board and referees, including respected names from the international community. We are 

expecting submissions from clinicians and researchers in our country and other countries. We hope to take our place in national 

and international indexes such as ULAKBIM, PubMed and Science Citation Index Expanded.

I would like to thank my colleagues, Academic Geriatrics Society and the entire Geriatrics-Gerontology community for their great 

efforts in the preparation of the journal. I thank you in advance for your support on the behalf of our editorial board, and we 

believe that we will achieve our goals with your support.

Prof. Dr. Mehmet Akif KARAN

Editor in Chief
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This review will focus on the topic of de-prescribing, including factors which impede and promote its implementation, the attitudes of physicians and 
patients towards it, as well as the core recommendations of the International Group for Reducing Inappropriate Medication Use and Polypharmacy 
that were recently published as a position statement. Finally, I will delineate a comprehensive geriatric-palliative approach to inappropriate 
medication use and polypharmacy (IMUP) utilizing poly-de-prescribing-cessation of as many nonessential medications as possible. The overarching 
goal of this approach is minimizing harm, and improving quality of life in the twilight of life for many elderly patients. I will only briefly touch upon 
the problematic definitions of IMUP, the variety of their negative clinical consequences, and the key tools previously suggested for combating the 
epidemic, issues which have been extensively discussed and evaluated in past reviews.
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Abstract

Introduction
Medical interventions are an inseparable part of the human 
experience. Using a paradigm from Genesis, the creation of 
Eve from Adam’s rib can represent the ideal benefit/risk ratio 
(number needed to treat = 1), while the fall from the Garden after 
eating from the Tree of Knowledge can represent the opposite 
(number needed to harm= 1). Clinicians strive for the divine 
achievement of an ideal benefit/risk ratio, but often do not 
succeed, especially with regards to older patients. One particular 
challenge is the phenomenon of inappropriate medication use 
and polypharmacy (IMUP), the negative clinical, economic and 
social ramifications of which can be regarded as an ‘‘Iatrogenic 
epidemic’’ (1,2) and have been reviewed extensively (3,4). Given 
its wide-ranging importance for multiple professional fields, an 
improved understanding of this problem among geriatricians, 
internists, and generalists, as well as among non-physicians 
(pharmacists, nurses, policymakers, etc.) is essential. The harmful 
consequences of IMUP are particularly devastating in the rapidly 
increasing, most vulnerable geriatric subpopulations, which  

I have previously termed VOCODFLEX (very old, with comorbidity, 
dementia, frailty/disability, and limited life expectancy) (3-5). 
The inability of the workforce to balance the unprecedented 
medical, economic, and social needs of VOCODFLEX presages a 
‘‘geriatric boom catastrophe’’, or burden (5), and a ‘‘Tsunami in 
21st century Healthcare’’ (6).

It has become clear to most health professionals that IMUP are 
associated with diverse negative clinical outcomes that include 
cognitive and functional impairments, delirium, malnutrition 
and weight loss, falls and hip fractures, incontinence, 
hospitalizations, nursing home placement, decrease in quality 
of life (QoL) and quality of death, as well as medication 
nonadherence. Furthermore, IMUP begets IMUP in a vicious 
cycle of over-diagnosis and over-treatment, with the spiraling 
cost of drugs and hospitalizations related to adverse drug 
events placing unsustainable financial burdens on healthcare 
systems (7-17). Catastrophes and tsunamis aside, I believe that 
most health professionals consider IMUP to represent a major 
hazard to patients and health care systems. However, we as 
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clinicians suffer from the illusion that we do not have a hand 
in propagating the problem. In reality, as I will expand upon 
further, we are all to blame in routinely prescribing too many 
medications, recommended by too many specialists, to mostly 
older patients, until death.

This review will focus on the topic of de-prescribing, including 
factors which impede and promote its implementation, the 
attitudes of physicians and patients towards it, as well as the 
core recommendations of IGRIMUP, the ‘‘International Group 
for Reducing Inappropriate Medication Use and Polypharmacy’’ 
that were recently published as a position statement (18). Finally, 
I will delineate a comprehensive Geriatric-palliative approach 
to IMUP utilizing poly-de-prescribing the cessation of as many 
nonessential medications as possible. The overarching goal of 
this approach is minimizing harm, and improving QoL in the 
twilight of life for many older patients. I will only briefly touch 
upon the problematic definitions of IMUP, the variety of their 
negative clinical consequences, and the key tools previously 
suggested for combating the epidemic, issues which have been 
extensively discussed and evaluated in past reviews. 

Why is the Epidemic of IMUP Emerging Now?
The increase in average lifespan in the last century is a 
result of several advances in the medical sciences: improved 
preventative medicine, the curing of life-threatening acute 
illnesses, and improved management of chronic diseases. In 
spite of this boon, most older adults will experience a time-
related increase in the number of incurable comorbidities 
and disability, and the suffering they engender for prolonged 
periods of time prior to death (1,3-5). These circumstances 
have yielded a rapidly-growing population of VOCODFLEX with 
its incumbent increase in the number of specialists involved 
in their care, each of whom recommend interventions based 
on the clinical practice guidelines of their field of expertise. 
Increasing sub-specialization and super-specialization within 
a healthcare system has clear advantages. However, when the 
system is fragmented, with little or no direct communication 
between case manager and specialist, multiple problems ensue, 
especially for the multi-morbid patient. From the specialist’s 
perspective, the paramount concern is preventing morbidity 
or mortality from “their” disease. GPs for their part will mostly 
adopt the specialist’s recommendations and rarely interfere or 
stop these treatments. The absence of a single, assertive case 
manager capable of looking at the big picture for VOCODFLEX, 
promotes confusion among patients, families, and caregivers. 
Lacking a multi-disciplinary or integrative approach, the 
physicians involved assume a passive role, projecting the burden 
of authority onto others (19). The result of this diffusion of 
responsibility is the proliferation of drugs and the interactions 
and adverse events that come part and parcel with them. But it 
doesn’t end there. 

The Twisted Lens with which We View the Vulnerable 
Many of the great advances in medicine in the past decades 
are in large part due to the development and propagation 
of evidence-based medicine (EBM), the principles of which 
have led the medical community to adopt the randomized-
controlled trial (RCT) as the gold standard of clinical research. 
The strongest guidelines developed by professional societies 
rest upon the results of multiple, large RCTs. As such, we feel 
secure in prescribing based upon EBM guidelines, knowing 
that our practice is based upon “scientific truth.” While this 
may be true for younger, healthier patients with one, two 
(or even a few) medical problems, the waters become murky 
with regards to VOCODFLEX. Very-old age and multiple co-
morbidities are usually exclusion criteria in RCTs. Even when 
trials do include some older patients (as has recently become an 
FDA requirement) these patients typically do not represent the 
tremendous heterogeneity of VOCODFLEX (20-22). Furthermore, 
the same diseases in these populations behave differently. Let 
alone the changes in disease presentation and the physiological 
alterations that occur in geriatric populations, there is no longer 
such a thing as ‘‘natural history’’ of a disease as studied in 
medical school. These populations experience a natural history 
of multi-morbidity in combination with polypharmacy, a reality 
which changes the disease in unique ways, about which we 
have little to no concrete knowledge. In multi-morbid geriatric 
populations, this is the new norm (1). An additional key factor 
is that the positive benefit/risk ratio of most interventions 
decreases or becomes negative as older patients join the ranks 
of VOCODFLEX and near the end of their life expectancy. Boyd 
et al. (an IGRIMUP member, John Hopkins University, US) thus 
conclude that adhering to current guidelines in elders with co-
morbidities may lead to inappropriate clinical judgment, creates 
perverse incentives to care, and diminishes the quality of care 
(23). This situation is particularly prevalent and inappropriate 
in the frailest elderly, and in end-stage populations - where 
palliative care should be the main focus - it borders on the 
absurd (24-28). And so, despite the tenuous evidence base, we 
continue to implement multiple specialty-specific interventions 
to older patients, irrespective of extreme age and patient 
characteristics, and often into the palliative stages prior to 
death. In this way, the epidemic of IMUP was born, and nothing 
short of a revolution in our clinical thinking will suffice to stem 
the tide of this lethal problem. 

Defining IMUP: A Futile Debate
Although the epidemic of IMUP has been recognized for several 
decades, the community of clinicians sounding the alarm has 
devoted an excessive amount of time and effort attempting to 
define the problem precisely. This includes drawing up many 
lists of ‘‘inappropriate drugs’’. While nosology is important, 
this approach creates a fallacy suggesting that medications 
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not appearing on these lists are unconditionally “appropriate”. 
Some use the term, ‘‘potentially inappropriate medications’’ 
(PIM). However, all medications are ‘‘potentially inappropriate” 
when given for the wrong indication in patients with the wrong 
clinical characteristics. The lack of agreement on the definition 
of polypharmacy - what specific number of drugs should 
be considered a disease in and of itself - has contributed to 
a long period of sterile and stagnant discussion on the topic. 
Polypharmacy has been vaguely defined as the ‘‘administration 
of more medications than are clinically indicated’’; IMU as 
‘‘medication use that has more potential risk for harming than 
potential benefit or does not agree with accepted medical 
standards’’ (29). Phrases such as “clinically-indicated” and 
“accepted medical standards” are problematic and dangerous 
in a population with a fragile evidence base. There is a fair 
consensus adopting the definition of Gnjidic et al. (30) (both 
IGIMUP members, university of Sydney, Australia) as five drugs 
representing the cut-off for polypharmacy, as beyond this 
standard, older people experience increased risk of mortality, 
disability, frailty and falls. However, this definition encompasses 
vast swathes of the population: 50% of Medicare beneficiaries 
receive five or more medications (31), as do 84% of older adults 
with cancer, 43% receive 10 medications or more (32). In my 
view, cutoff numbers should not be the main concern, since 
IMUP can occur with even a single medication and the risk 
of IMUP increases in a direct relationship with the number of 
medications prescribed (30,33-36). Given its futile nature, the 
time has come to close the door on the debate surrounding the 
definition of IMUP, and move the discourse decisively towards 
its effective treatment.

De-prescribing in the Elderly: A Variety of Approaches
There is no global consensus regarding the best method to 
combat the IMUP epidemic, but most involve de-prescribing. 
First introduced in 2003 by Woodward (37), the term “de-
prescribing” was defined as ‘‘achieving better health outcomes 
for older people through reducing medications”. Wisely worded, 
this definition attacks the dogma that “the drugs are always 
good”, and highlights the risk of too many drugs becoming a 
disease in itself. Reeve et al. (38) (IGRIMUP members, University 
of Sydney, Australia) adjusted Woodward’s (37) definition, 
stating that de-prescribing is “the process of withdrawal of 
an inappropriate medication, supervised by a health care 
professional with the goal of managing polypharmacy and 
improving outcomes”. As I will expand upon later, this alteration 
may actually introduce greater confusion, given the lack of 
clarity as to who adjudicates what is regarded as an IMU in 
an individual patient. I recommend adhering to Woodward’s 
original definition.

Approaches to de-prescribing are traditionally classified as 
explicit (criteria-based) or implicit (judgment-based). Explicit 

tools such as lists of ‘‘Drugs to avoid’’ have been reviewed 
extensively elsewhere (1,3,4) as well as in IGRIMUP’s position 
statement (18) and will be mentioned only briefly here. Beer’s 
lists were compiled in an attempt to quantify IMUP and have 
been repeatedly updated (39), but there are no controlled trials 
showing improved outcomes using Beers criteria. The START/
STOPP criteria (40) developed by O’Mahony et al. (41) (IGRIMUP 
member, Cork University, Ireland) recognize the dual nature of 
inappropriate prescribing by including a list of both IMU (STOPP) 
and the omission of potentially beneficial medications (START); 
they too have been updated. When applied during hospitalization 
STOPP/START criteria improve medication appropriateness in a 
statistically-significant fashion (42,43). The ‘‘Fit for the Aged 
Criteria’’ (FORTA) drug classification, developed by Wheling 
(IGRIMUP member, University of Heidelberg Germany) ranks 
drugs into risk groups from A to D (44). Applying FORTA to 
hospitalized geriatric patients (VALFORTA) was associated 
with improvement of medication quality and may improve 
secondary clinical end points (45). This approach has already 
been extended to include seven European countries (EURO 
- FORTA) (46). Several country-specific lists have also been 
developed, often with a focus on the number of medications 
and the extent of anticholinergic effects Garfinkel et al. (3). 
These suffer from scant evidence of improved clinical outcomes. 
Steinman (IGRIMUP member, UCSF, US) concluded that while 
explicit tools are helpful in highlighting prescribing errors, they 
have several shortcomings, which render them insufficient to 
be considered adequate in their approach to IMUP (47). Firstly, 
for the most part, they have not been demonstrated in trials 
to improve clinical outcomes. Furthermore, in many cases of 
polypharmacy, it is unclear which particular drug is responsible 
for a given adverse effect. As well, as mentioned previously, lists 
of “drugs to avoid“ nurture a fallacy that any drug not found on 
such lists is automatically appropriate. 

An upgrade on the explicit approach can be found in 
computerized decision-making support systems. Topinkova 
(IGRIMUP member, Charles University, Czech Republic) (48), 
have demonstrated some efficacy in reducing IMUP and 
improved prescribing quality, claiming modest improvements in 
primary outcomes. The PRIMA-eDS electronic decision support 
tool for polypharmacy is a multinational European project led 
by Sönnichsen (IGRIMUP member, Witten University, Germany) 
and other IGRIMUP members from Finland and Spain (49). 
The European-funded SENATOR project developed a software 
engine for the assessment and optimization of drug and non-
drug therapy in multi-morbid older people with polypharmacy; 
it was summarized in part by Soiza et al. (50) (IGRIMUP 
member, Aberdeen Royal Infirmary, Scotland) and other 
IGRIMUP members from Ireland, Spain and Belgium. While the 
computerized approach is a substantial leap forward in tackling 
the complexity of drug-drug and drug-disease interactions, 
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such an approach does not address specific patient factors 
(pharmacogenetics, behavioral factors, etc.) which are central to 
the etiology of IMUP. While such programs are a useful adjunct, 
overreliance on them may be misleading and even harmful to 
elderly patients (51,52). 

In comparison with the explicit methods mentioned above, 
implicit tools are more sophisticated. They take into consideration 
the evidence base, clinical circumstances, and in some cases 
also patient preferences. The medication appropriateness index 
consists of ten elements considered necessary for appropriate 
prescribing, and demands a degree of clinical judgment. It was 
proven to have higher reliability and more frequently detect 
IMU than explicit criteria (53). The ARMOR tool incorporates 
patients’ clinical profiles and functional status with decision-
making and has been shown to reduce polypharmacy, healthcare 
costs and hospitalizations (54). The Palliative and Therapeutic 
Harmonization (PATH) tool has been developed by Moorhouse 
and Mallery (IGRIMUP members, Dalhousie University, Canada) 
to provide frailty-specific treatment guidelines that consider 
the clinical relevance of commonly-accepted outcomes in the 
face of multiple competing risks for mortality. Some examples 
of the guidance provided by this framework include cessation of 
medications to permit more lenient blood pressure (BP) and A1C 
targets, as well statin discontinuation (55-57). 

Most intrinsic methods channel the principles of the Holmes 
(58) framework. Of its four parameters, ‘‘Treatment target’’ 
and ‘‘Goals of care’’ become vague in VOCODFLEX, and when 
‘‘Time until benefit’’ for the intervention exceeds ‘‘Remaining 
life expectancy’’, preventative interventions become irrelevant. 
I argue that this approach should be extended to include most 
VOCODFLEX subgroups, which I will demonstrate in my own 
method later in this review. 

Barriers to Routine De-prescribing 
Despite the availability of multiple tools to assist the clinician 
in de-prescribing, this critical practice remains woefully 
underused. Several obstacles to de-prescribing were identified 
(by IGRIMUP members from İstanbul, Turkey along with myself), 
the main obstacle being the psychological difficulty involved in 
making complex treatment decisions in the face of uncertainty 
(3); this holds true for both practitioners and patients (3,59). In 
the patient’s perspective, the centrality of “drugs=health” can 
be a deep-rooted value, and de-prescribing may automatically 
be perceived negatively. In a given health-care encounter, 
patients often expect to receive a prescription at the conclusion 
of a medical transaction, and patient satisfaction frequently 
depends on this (60). Some of the fears associated with a 
patient’s decision to discontinue a medicine may include fear of 
their doctor’s response, of relapsing into illness, of being denied 
the option of subsequently resuming the medication, and of 

abandonment by their physician (61,62). Even when physicians 
recommend de-prescribing, the patient may disregard this 
advice without specialist approval. Some even suspect attempts 
to de-prescribe as having economic incentives: pressure from 
their Healthcare organization or insurance companies to save 
money (3). 

Physicians have their own barriers to de-prescribing. These 
include uncertainty over the indication for the drug (63), the 
excess time needed to safely de-prescribe, including discussing 
these complex issues with the patient/family (64,65), fear of not 
following guidelines or specialists’ recommendations, pressure 
due to pay-for-performance, fear of lawsuits, and fear of the 
patient/family’s reaction (3). Some clinician responses to these 
issues include ‘‘I have to give the patient something’’, ‘‘the 
patient is afraid to stop medications’’, ‘‘if I do not prescribe, 
someone else will’’, or ‘‘having no EBM guidelines in this 
population, at least I adhere to guidelines that were proven 
in another population’’. All of these statements are unethical, 
unprofessional, and deceptive. 

These various barriers may lead clinicians to a feeling of 
being trapped. Anthierens et al. (66) (including two IGRIMUP 
members from Ghent University, Belgium, stress that in spite 
of being aware of IMUP, and that certain treatment decisions 
in older patients do not represent good medical practice or 
beneficial patient care, GPs feel frustrated and ‘‘powerless to 
tackle the problem’’ due to the lack of guidelines for rational 
de-prescribing. They conclude that there is a need for simple 
GP-friendly tools, and access to pharmacotherapy advice to 
address this problem. In light of these factors, it seems likely 
that without the evidence and systematic frameworks to 
reduce IMUP, even knowledgeable and ethical clinicians lack 
the confidence to de-prescribe (62,67-70), and thus continue 
to harm their most vulnerable patients, despite the very best of 
intentions.

Moving Forward: Overcoming the Barriers
Despite the grim picture painted above, there are signs of light 
on the horizon. The factors which influence effective clinical 
decision-making in the frail elderly are crystallizing. Lundby et al. 
(71) identified four themes related to health care professionals’ 
attitudes towards de-prescribing in older people with limited life 
expectancy: patient and relative involvement, the importance 
of teamwork, health care professionals’ self‐assurance and 
skills, and the impact of organizational factors. There is a sea 
change in patients’ attitudes as well. In contrast to a generation 
ago, more patients today believe that they are taking too 
many medications (61,72) and may be open to de-prescribing. 
Attitudes toward IMUP have also begun to change, with drug 
reduction becoming increasingly recognized as a global goal of 
the highest priority. Several studies and reviews highlight the 
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trend towards increased de-prescribing. A US-population based 
study evaluated the attitudes of older adults toward prescribing 
using a revised version of the Patients’ Attitudes Towards De-
prescribing questionnaire. The majority of older adults were 
willing to have at least one medicine de-prescribed and did 
not report distress surrounding this decision. Taking six or more 
medications was significantly associated with willingness to de-
prescribing (73). Todd et al. (74) (IGRIMUP member, Newcastle 
University, UK) have investigated de-prescribing in the palliative 
setting, finding that patients who have come to accept the 
progression of their disease tend to place less importance on 
their medications and less reluctant to cease them. 

Education, of clinicians and patients alike, is another essential 
component in the fight against IMUP. In a recent systematic 
review, Hansen et al. (75) evaluated behavior change techniques 
in de-prescribing interventions. 

In another review, Reeve et al. (76) concluded: ‘‘an effective 
patient-centered de-prescribing process will need to involve 
patient education on the risks and benefits of ongoing 
medication use, allaying any fears that patients have about 
medication cessation, and employing a process that includes 
support, monitoring and follow-up’’. Reeve et al. (77) also found 
that patient resistance to de-prescribing may be influenced 
by family members’ attitudes as well as information acquired 
through the media. They recommended raising awareness about 
de-prescribing, discussing with the patient potential harms 
and benefits of given medications, informing patients about 
different treatment options, and culminating in joint decision-
making. By applying these steps, patients gain confidence in the 
de-prescribing process (77). Sidorkiewicz et al. (78) also stress 
the need for continual doctor-patient dialogue to strengthen 
trust in the decision-making process. I would expand on these 
notions and claim that education about de-prescribing must 
begin earlier. Medical schools and residency-training programs 
must teach clinicians more about IMUP as well as the methods 
to combat it (Figure 1). These topics must become part of the 
core curriculum. With regards to patient education, the idea 
that drugs can be harmful, and may eventually need to be 
stopped, should be instilled early. Public awareness campaigns 
should be waged about the harms of IMUP and the need to de-
prescribe. Combined, these strategies will have a large impact 
on the attitudes of both clinicians and patients.

Putting It All Together
From stagnant debate about definitions and the publication of 
exhaustive lists, the discourse on this problem is finally starting 
to move into a more practical realm - how to counter the IMUP 
epidemic. I argue that this must take the form of the aggressive 
use of poly-de-prescribing - the discontinuation of as many 
medications as possible. To paraphrase a line from a well-known 

Western: ‘‘When you have to stop - STOP, don‘t talk’’. It is with 
this proactive attitude which I encourage the adoption of my 
own approach - the Garfinkel Palliative-Geriatric Practice 
(GPGP) method (Figure 2). While realizing that the single, most 
important predictor of inappropriate prescribing is the number 
of prescribed medications, my approach offers an effective 
solution, as well as provides an appropriate definition of poly-
de-prescribing: ‘‘stopping as many non-life-saving drugs as 
possible with the approval of the patient/family’’.

This algorithm is simple and applicable to all patients, with 
any combination of comorbidities and medication, and 
conducive to adoption in a wide range of clinical scenarios. It 
emulates the original definition of EBM by Sackett et al. (79): 
‘‘the integration of best research evidence, clinical expertise 
and patient values’’. The search for reliable best-evidence in 
VOCODFLEX may ultimately be fruitless. As such, the GPGP 
re-emphasizes the prominence originally intended to the 
latter two, forgotten pillars. GPGP combines EBM knowledge 
with clinical judgment, and gives high priority to patient/
family preferences. It is a palliative approach in line with the  
Holmes (58) framework in which medications with preventive/
curative intention of questionable value in their impact on 
suffering or QoL are stopped. In addition, GPGP addresses under-
prescribing of potentially helpful medications. Like PATH, it calls 
for a less aggressive approach in reaching rigid target goals (BP, 
serum glucose, and lipid concentrations). Given the bold nature of 
this intervention, all recommendations for drug discontinuation 
must be explained in depth and approved by the patient/family 
(1-4,51). The high degree of involvement by the patient and 
families can potentially be time-consuming, but this element (in 
my experience) reduces the likelihood of lawsuits. 

GPGP has already been implemented in both nursing 
departments (80) and in community-dwelling elders (51) and 
was beneficial in both. It has been suggested by others as a 
basic paradigm for addressing IMUP (81-84). The validity of 
the method was borne out recently in a study demonstrating 
improved clinical outcomes and quality of life comparing 
VOCODFLEX treated with GPGP with those receiving standard 
care (1). In this longitudinal, prospective, nonrandomized study 
in Israel, Poly-de-prescribing (PDP) of as many prescription 
drugs as possible was recommended. Poly-de-prescribing of ≥3 
drugs was achieved by 122 participants (PDP group); two or 
less drugs were stopped by 55 ‘‘non-responders’’ (NR group). 
These two groups were then compared over time. The average 
age was 83.4±5.3, and 80.8±6.3, respectively (p=0.0045), and 
follow-up was ≥ three years, 43.6±14, and 39.5±16.6 months, 
respectively (p=0.09). The main barrier to de-prescribing 
was the GPs’ unwillingness to adopt PDP recommendations 
(p<0.0001). The baseline number of medications taken by both 
groups was 10 (IQR 8 to 12). On the last follow up, the drug 
count was 11 (IQR 8 to 12) in the NR group and 4 (IQR 2 to 5) 
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in the PDP group (p=0.0001). At the end of follow-up, patient/
family satisfaction, as well as clinical outcomes were evaluated 
based on a Likert-scale questionnaire. The PDP group showed 
significantly less deterioration, and sometimes improvement in 
the following areas: General satisfaction, functional, mental and 
cognitive status, sleep quality, appetite, and sphincter control. 
The number of major complications was significantly reduced 
(p<0.002 in all). The rate of hospitalizations and mortality was 
comparable. Health improvement occurred within three months 
after de-prescribing in 83%, and persisted for ≥ two years in 
68%. This longitudinal study demonstrates in a self-selected 
sample that poly-de-prescribing is not only well tolerated, but 
also associated with improved clinical outcomes, compared with 
those who adhered to standard recommendations. Although 
cost-effectiveness has yet to be studied, intuitively GPGP seems 
likely to provide substantial financial savings for patients and 
healthcare systems alike.

The fact that this study is not a double-blinded RCT may be 
considered a weakness. However, I argue that researching 
interventions for IMUP may need different standards than those 
applied to trials for drugs funded by pharmaceutical companies. A 
‘‘traditional’’ RCT in VOCODFLEX would be practically impossible. 
One would need to find a large cohort of demographically similar 
patients, stop the same X number of medications within the same 
list of Y medications prescribed for the same medical conditions, 
then follow both groups for several years. Logistically, the sample 
sizes necessary for this sort of study would be prohibitive given 
the great heterogeneity of VOCODFLEX, and needless to say, 
funding would be sparse. Yet this cannot be an excuse; we must 
proceed with innovative approaches for treating one of the most 
devastating problems our vulnerable patients face. My intention 
is that this study should provide a modicum of confidence to 
clinicians to overcome the manifold barriers to de-prescribing - 
and get on with this critical task.

6

1. Perform a medication review on all older adults, particularly on vulnerable subpopulations (VOCODFLEX, D.G.) and those with 
polypharmacy, with an eye for de-prescribing. The need to re-prescribe discontinued medications should not be regarded as a failure. 

2. Consider the generalizability of the evidence: There is underrepresentation of older adults in general, and VOCODFLEX in particular, in 
clinical trials. Therefore, before initiating ‘appropriate’ medications, consider the generalizability of the evidence for the specific patient (as 
also stressed in Figure 1). 

3. Consider each medication for de-prescribing, extending beyond standardized lists of “inappropriate medications”. Using all potentially 
‘helpful’ medications may not be appropriate and these medications should be prioritized; in some patients, ‘under-prescribing’ may actual 
be ideal.

4. Employ mixed implicit and explicit approaches: lists of ″drugs to avoidʺ may be helpful, but may ultimately give false assurance; other 
drugs that can be de-prescribed, which do not appear on the list, may be missed. 

5. Communicate about the knowledge gap: Approaches to enhance de-prescribing should include recognition of the knowledge gap 
regarding the dose-effect curve and benefit/risk ratio of drugs used by older adults, and this uncertainty should be communicated to the 
patient and family. 

6. Acknowledge commercial influences on polypharmacy: Publication bias and overhyping of new or immature research results by media 
and pharmaceutical companies result in a research narrative that overestimates efficacy, underestimates harms, and fuels IMUP. Trial results 
should not be implemented in older adults unless appropriate clinical outcome are proven in older populations.

7. Medical education needs a stronger focus on IMUP and its potential negative impact. Currently these topics are inadequately 
emphasized in the curriculum for doctors, nurses, and pharmacists. Education is insufficient regarding the harm of polypharmacy, specific 
drug-class ADEs, the importance of medication reviews, and how specialty prescribing may increase IMUP and lead to prescribing cascades.

8. Medical education needs a stronger focus on combatting IMUP, including teaching methods to de-prescribe.

9. Medical education should expand teaching on VOCODFLEX and multi-morbidity models. Current medical education places undue 
focus on single-disease models, and the treatment paradigms which evolve from these models may be harmful in multi-morbid patients. 

10. Individualized care models for VOCODFLEX need to be developed: decision-making in older complex patients should be personalized, 
and must consider life expectancy, quality of life vs. burden of treatment, potential harms and benefits, and should give the highest priority 
to patient/family preferences. A single case manager should coordinate decisions within a shared framework, preferably in a generalist 
setting and ideally with the input of a pharmacist.

Figure 1. Short version of IGRIMUP 10 recommendations for action (18)



7

Doron Garfinkel. Poly-De-prescribing vs PolypharmacyEur J Geriatr Gerontol 2019;1(1):1-10

A Community of Clinicians Fighting IMUP

A milestone in the fight against the IMUP epidemic and the 
promotion of rational de-prescribing, was the establishment of 
IGRIMUP - the International Group for Reducing Inappropriate 
Medication Use & Polypharmacy in 2013. Our organization’s 
goal is to combat IMUP, via interdisciplinary communication and 
collaboration. IGRIMUP’s membership currently numbers more 
than 130 leading health professionals from 30 countries joining 
together as a think-tank strategizing ‘‘the war against IMUP’’ 
in the conviction that, due to the tremendous extent of the 
problem, it should be addressed as a global pandemic (1,2,18). 
Researchers are currently developing strategic approaches to 
prevent and treat IMUP in its many forms. A number of “5-
step de-prescribing protocols” have been proposed by several 
IGRIMUP members (64,85), leading to a preliminary consensus 

regarding the principles of de-prescribing. These include 
reviewing all medications, identifying drugs to be stopped, 
substituted, or reduced, planning a de-prescribing regimen 
in partnership with the patient and frequently reviewing and 
supporting the patient (85). Recently, IGRIMUP has proposed ten 
comprehensive Action Recommendations, briefly summarized in 
figure 1. The Garfinkel GPGP method is in agreement with, and 
may help achieve most of these recommendations.

Conclusion 

Towards a New Medical Approach for the Vulnerable 
Elderly 
The time has come to decisively shift the focus of discourse on 
IMUP from definitions, evaluations, and lists of drugs to avoid 
towards active, rational de-prescribing. According to Scott 
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(IGRIMUP member, University of Queensland, Australia), in 
today’s atmosphere of defensive medicine and guideline-based 
prescribing, a large part of “doing no harm” in the geriatric 
population must focus on de-prescribing. We must acknowledge 
the knowledge gap about our patients, and avoid interventions 
with questionable benefit. Complex elderly patients have a 
vastly altered pharmacokinetic and pharmacodynamic profile, 
especially in the presence of comorbidity and polypharmacy; 
treatment decisions must be made accordingly. Partnership with 
the patient and family in decision-making is essential in the 
geriatric-palliative approach, and is key to overcoming barriers 
to de-prescribing. In line with these perspectives and the 
IGRIMUP recommendations (18), my proposed GPGP approach 
provides a simple and practical tool for rational, patient-centred 
de-prescribing. I have also provided initial evidence for the 
safety and practicability of the approach, as well as the many 
positive clinical outcomes realized by the application of GPGP. 

Beyond specific definitions of IMUP and methods to combat 
it, a revolution in our medical paradigm in treating the elderly 
is of the essence. IMUP is a 21st-century iatrogenic pandemic. 
Like other pandemics, international efforts must be mobilized in 
order to manage the problem effectively, and it is in this spirit 
that IGRIMUP was established and has begun sowing the seeds 
of global collaboration of clinicians and researchers. To borrow 
the language of epidemics, curing the “infected”, i.e. treating 
polypharmacy with poly-de-prescribing, is necessary but 
insufficient. In this review, I also emphasized “immunization”, i.e. 
the need to educate professionals and laymen alike about this 
critical issue, in an attempt to stem the rising tide. The IGRIMUP 
principles for research, education, diagnosis, and treatment 
(18), are based on palliative, geriatric and ethical principles, 
as well as highlighting patient and family preferences, which 
differ in goal and in ethos from the principles of the single-
disease model. We are practicing in an era when a multitude 
of guidelines exhort us to do a great deal of good, but we are 
not taught to discern when too much good becomes harm. We 
must uphold the legacy of generations of physicians who strove 
for the highest ethical standards in medical practice, and keep 
alight the venerable torch of “primum non-nocere”.
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ORIGINAL RESEARCH

Objective: Sleep is a reversible state of altered consciousness, characterized by decreased response to environmental stimuli. The American Academy 
of Sleep Medicine Guideline 2017 defined insomnia as the subjective perception of problems with initiation, duration and quality of sleep leading to 
daytime impairment. Sleep problems are common among adults over the age of 65, with a reported prevalence of 50-70%. In the older population, 
sleep disorders have been associated with poor quality of health, falls, inappropriate medication use and higher rates of morbidity and mortality. In 
our study, we aimed to evaluate the frequency of sleep problems and their relationship with some geriatric syndromes. 

Materials and Methods: Medical reports of patients who presented to our outpatient clinic between November 2013 and November 2016 were 
retrospectively analysed and the association of sleep problems with age, gender, falls, frailty, and restless leg syndrome (RLS) was evaluated.

Results: A total of 295 geriatric patients were included in the study. Sixty-six percent of the patients (n=196) were female and 34% (n=99) were 
male. The mean age was 75.6±6.8 years. The prevalence of sleep problems was 47.8%. Bivariate analysis showed that insomnia was significantly 
related with age, polypharmacy and RLS. There was no statistically significant difference between genders. In regression analysis, age, polypharmacy 
and RLS were independently associated with insomnia.

Conclusion: Sleep disorders in the older adults is a major health problem affecting the quality of life and should be questioned during outpatient 
clinic visits. It should be kept in mind that sleep problems may be related to important geriatric syndromes.

Keywords: Insomnia, older population, restless leg syndrome
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Abstract

Introduction
Sleep is a reversible state of altered consciousness, characterized 
by decreased response to environmental factors and stereotypical 
electroencephalography changes (1,2). Age-associated changes 
in sleep and circadian rhythm start in early as in forties and 
increase with age (3). Older people tend to have a disrupted 
sleep efficiency, and frequency of sleep disorders raises with 
aging (4). Insomnia disorder is defined as the subjective report 
of the problems with falling asleep, duration and quality that 
cause daytime impairment. Insomnia is identified as chronic, if 
it persists for at least three months three times per a week (5). 
The prevalence of short-term insomnia is reported 30%-50% 
in adults and chronic insomnia is reported as at least 5-10% 
in industrialized countries (5-7). The prevalence of insomnia 

in older population varies between 18%-65% (8-11). Restless 

leg syndrome (RLS) is the unpleasant feeling (numbness, ache, 

tingling) in the legs that cause urge to move, especially in the 

evening. It is also related with insomnia and sleep disruption and 

reported more prevalent in older adults (8,12). RLS is reported as 

a common cause of insomnia; as much as 85% of patients with 

RLS were reported to have insomnia (13).

Sleep is essential and important in every stage of life. Sleep 

disorders were found to be related with many undesirable health 

outcomes significant for the older adults such as cognitive 

problems, depression, fatigue, falls, metabolic syndrome, 

cardiovascular problems, polypharmacy and inappropriate 

medication use (14-18)
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A few published studies evaluated the prevalence of insomnia 
and RLS among older adults in Eastern Europe. On the other 
hand, the number of the studies investigating the relation 
between sleep disorders and polypharmacy and inappropriate 
medication use is limited. In this study, we aimed to evaluate 
the prevalence of insomnia and RLS among older patients 
admitted to our outpatient clinic in Turkey and examine the 
relation between insomnia/RLS and demographic data (gender 
and age), frailty, falls and polypharmacy.

Materials and Methods
The medical records of patients, aged ≥60 years admitted 
to geriatric outpatient clinic at İstanbul University İstanbul 
Faculty of Medicine between November 2013-November 
2016 were evaluated retrospectively. Patients who were 
questioned for insomnia, RLS and falls were included. 
Exclusion criteria were age <60 years, any missing data on 
sleep, RLS or falls. 

Gender, age, presence of insomnia, restless leg symptoms, history 
of falls, presence of polypharmacy and frailty status were noted 
from the patient files.

Insomnia was assessed by asking the patients if they experienced 
difficulty in falling sleep and/or maintaining sleep (19). For 
evaluating RLS a single question was asked; do you experience 
unpleasant and restless feeling in your legs which is relieved 
by walking or movement (20). Patients were asked if they had 
experienced any fall during the last year. Polypharmacy was 
defined as the use of ≥4 medications (21). Frailty was assessed by 
FRAIL scale which includes five components; fatigue, resistance, 
ambulation, illness and loss of weight. Frail scale scores range 
0-5; ≥3 represents frail, 1-2 pre-frail and 0 for robust health 
status (22). In our study FRAIL score ≥3 was accepted frail and 
scores <3 non-frail. This study has been evaluated and approved 
by the İstanbul University faculty of medicine ethics committee 
on June 28, 2018 (Number: 956).

Statistics

Descriptive statistics were generated for all study variables. 
Kolmogorov-Smirnov test was used to determine normal or 
non-homegoneous distribution. All the numerical parameters 
revealed nonparametric with non-homogenous distribution. 
Numerical variables were given as median, mean and standard 
deviation and relative frequencies were given for categorical 
(qualitative) variables. The two independent groups were 
compared by Mann-Whitney U test. Chi-square test with 
Yates’s correction and Fisher’s exact test was used for 2×2 
contingency tables when appropriate for nonnumeric data. 
For further evaluation of the statistically significant data in 
univariate analysis, binary logistic regression analysis was used. 
P<0.05 was accepted statistically significant. SPSS version 21 

(IBM corporation, Armonk, NY, USA) was used for all statistical 
analysis in this study.

Results
Among a total of 1034 patients, 295 participants aged ≥60 were 
included in this study (196 female and 99 male). Mean age was 
75.6±6.8 years. One hundred and forty-one patients (47.8%) 
reported having insomnia. 28.3% of the patients had RLS and 
39% of the patients reported at least one fall in the previous 
year. Prevalence of polypharmacy was found 82.7% and 16.7% 
of the patients were frail (Table 1). The relationship between 
insomnia and demographic data (gender and age), RLS, falls, 
frailty and polypharmacy are given in Table 2. There was no 
statistically significant difference between genders in terms of 
insomnia (p=0.07). There was a borderline significant relation 
between age and insomnia (p=0.05). There was no significant 
relationship between sleep and falls or frailty (p=0.26 and 
0.31, respectively). The relations between insomnia and 
polypharmacy and insomnia and RLS were found statistically 
significant (p=0.01). There was higher prevalence of RLS and 
lower prevalence of polypharmacy in patients with insomnia 
(p=0.01 for both). 

We performed regression analysis to find independent factors 
associated factors with insomnia. In regression analysis, the 
dependent variable was the presence of insomnia, independent 
variables were age, presence of RLS, falls and polypharmacy. 
Although we didn’t find any relation between insomnia and 
falls in univariate analysis, we put it in regression analysis, as 
there are studies documenting independent relation between 
falls and insomnia in the older adults (18). A statistically 
significant relationship was found between insomnia and 
age, polypharmacy and RLS. Increased age, presence of 
polypharmacy and RLS were associated with higher rates of 
insomnia (Odd’s ratios were 1.04, 1.83, 2.08, respectively) 
(Table 3) 

12

Table 1. General demographic and geriatric syndrome data 
of the participants 

Male 99 (34%)

Female 196 (66%)

Age (years) 75.6±6.8

Insomnia 141 (47.8%)

RLS 83 (28.3%)

Falls 115 (39%)

Polypharmacy 244 (82.7%)

Frailty 49 (16.7%)

RLS: Restless leg syndrome; Data are given as number (%) or mean ± standard 
deviation as appropriate
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Discussion
Insomnia is a very prevalent problem in older age. In our study 
the prevalence of insomnia was found as 47.8%. So far, the 
prevalence of insomnia in geriatric ages was reported between 
18-65% (8-11). Hence, our insomnia prevalence is in accordance 
with the literature documenting that nearly half of the older 
patients admitting to geriatric outpatient clinics have insomnia 
in Turkey.

We found the prevalence of RLS as 28.3% and presence of 
RLS was associated with the presence of insomnia (p=0.01). 
RLS is defined as the unpleasant feeling that urges to move 
the limbs especially while resting and in the evening. RLS is 
highly prevalent among older adults and may contribute to 
difficulty in initiating and maintaining sleep (23). In a review 
the prevalence of RLS among older adults has been reported 
9-20% and mentioned as a good predictor for impaired sleep 
quality (23-24). In a study performed in Kayseri in Turkey, 665 
cognitively intact older participants (aged ≥60 years) were 
evaluated and the prevalence of RLS was estimated %15.8 
according to the criteria of International RLS group. RLS was 
significantly associated with impaired self-reported sleep 
quality and difficulty in falling asleep (25). Prevalence of RLS 
varies due to population characteristics and assessment method; 

either a single question or criteria. Our 28.3% prevalence was 
similar to the previous studies. RLS was found to be associated 
with insomnia (p=0.01) as expected. Therefore, we suggest that 
symptoms of RLS is better questioned as maybe a routine part 
of geriatric assessment. RLS may be a consequence of organic 
diseases (iron deficiency, neuropathy, renal failure) that are 
not uncommonly seen in the older adults and can lead to 
impairment in sleep quality.

In our study we didn’t find a statistically significant a relationship 
between genders and insomnia (p=0.07). Poorer subjective sleep 
quality in older women was reported in previous studies. In a 
meta-analysis a risk ratio of 1.41 for female versus male was 
found for the risk of insomnia (26). The gender effect was found 
stronger in the youngest population (27,28). In a study Bonanni 
et al. (10) evaluated 1427 older patients and reported that while 
the prevalence of insomnia as a syndrome was higher in women 
than in men, it was not statistically significant. Also, there was 
found no significant different between both genders in a study 
conducted in Taiwan among 2045 noninstitutionalized older 
patients (29). In our study in older adults, insomnia was also 
more frequent in women (50.1%) than men (41.4%) but it did 
not reach statistical significance. So, our study also supports 
that the effect of gender on insomnia may decrease by ageing.

In our study, the relationship between age and insomnia 
was found borderline significant in univariate analysis and 
significant in the regression analysis. Our results are in line 
with the literature. Age is known as a risk factor for insomnia 
due to the multiple changes in sleep physiology. Older age was 
reported to be associated with higher frequency of insomnia. In 
a study, 2095 participants aged ≥18 years (range: 18-100) were 
evaluated and a statistically strong association between age and 
insomnia (p=0.001) was detected (30). In another study, data 
were extracted from a wide group (n=1423) of old participants 
(aged ≥60 years, age was found to be related with worse sleep 
complaints. 
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Table 2. Univariate analyses for insomnia and related factors
Gender Total Insomnia (+) Insomnia (-) p

Male [%, (n)] 100% (99) 41.4% (41) 58.6% (58) 0.07

Female [%, (n)] 100% (196) 51% (100) 49% (96) 0.07

Age 75.6±6.8 76.3±7.0 74.9±6.4 0.05

RLS symptom (+) 100% (85) 58% (49) 42% (36) 0.01*

[%, (n)] 
Fall in the previous year 100% (112) 50% (56) 50% (56) 0.3 

[%, (n)]  
Polypharmacy (+) 100% (244) 51.3% (125) 48.7% (119) 0.01*

[%, (n)]  
Polypharmacy (-) 100% (51) 31.4% (16) 68.6% (35) 0.01*

Frailty 100% (41) 51.2% (21) 48.8% (20) 0.26

n: Number, *: Statistically significant, RLS: Restless leg syndrome

Table 3. Logistic regression analysis for factors associated 
with insomnia
Factor Odd’s 

ratio
95% 
confidence 
interval

p

Age 1.04 1.01-1.08 0.029

Restless leg syndrome 1.83 1.05-3.19 0.033

Polypharmacy 2.08 1.04-4.17 0.038

Dependent variable was the presence of insomnia; independent variables were age, 
presence of restless leg syndrome, falls and polypharmacy
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In our study, the prevalence of frailty was 16.7%. Frailty is a 
common geriatric syndrome, particularly among older adults 
population and characterised with increased vulnerability to 
negative health outcomes, morbidity and mortality (31,32). As 
sleep is an essential need for overall well-being, one could expect 
association between insomnia and frailty. In the literature some 
studies suggested association between frailty and insomnia 
(32), some did not (33). We did not find a significant association 
between frailty and insomnia. One could expect more severe 
problems related with sleep be more associated with frailty but 
we did not have severity grade for insomnia in this study. More 
studies are needed to state if there is a relation between frailty 
and insomnia.

We did not find a significant association between falls 
and insomnia but we found a significant relation between 
polypharmacy and insomnia. Falls are also common among 
older adults and a leading cause of morbidity and mortality. 
Falls have been thought to be related with sleep disturbances, 
as a consequence impaired attention and presence of 
sleepiness due to the effects of sleep disturbances (34). 
Also, the use of potentially inappropriate medications (i.e. 
benzodiazepines, antipsychotics, antidepressants) may be 
the cause of increased fall risk (35,36). While some studies 
denoted independent relation between falls and insomnia 
(18,36), more studies denoted that the relation between falls 
and insomnia revealed nonsignificant after adjustment with 
potential confounders (18,37). As we found relation between 
polypharmacy and insomnia, maybe rather than the problems 
related to sleep, the use of inappropriate medications as 
hypnotics more related with the falls seen in subjects with 
insomnia. 

Our patients had a high rate (82.7%) of polypharmacy and the 
relation between insomnia and polypharmacy was significant. 
Different mechanisms are suggested to contribute to the 
relationship between polypharmacy and insomnia. Prevalence 
of chronic health conditions increases with age and the high 
number of comorbidities is a risk factor for polypharmacy. 
Some prevalent chronic diseases (e.g. diabetes mellitus, chronic 
heart failure, chronic renal disease, chronic pain) are related 
with the development of insomnia. So, polypharmacy may 
be the cause of insomnia indirectly due to the accompanying 
comorbidities. The number of medications can reflect 
underlying health problems as a consequence (24,38). On the 
other hand, insomnia may be a side effect of medications. Some 
drugs are known to carry the risk of impairing sleep quality. 
Selective serotonin receptor inhibitors, selective serotonin 
noradrenaline reuptake inhibitors and tricyclic antidepressants 
can cause sleep disruption by suppressing Rapid eye movement 
(REM) sleep and increasing REM latency (39-41). Acetylcholine 
esterase inhibitors are reported as associated with sleep 
disturbances (42,43). Alpha blockers, frequently prescribed 

to treat hypertension or prostatism may also impair sleep 
quality as they can trigger nightmares and day time sleepiness 
(44,45) corticosteroids, beta-blockers, teophylline, diuretics, 
levodopa are the other possible drugs contributing to impaired 
sleep quality and insomnia in older patients (46-48). Also, the 
mechanism of polypharmacy in sleeping problems may also be 
a consequence of a cascade effect. Insomnia may be a side 
effect of a previously used medication and another drug may 
be prescribed to improve sleep (24,49). To our knowledge, 
there is only one study looking for the relationship between 
polypharmacy and insomnia. In that recently published study, 
379 participants aged between 78-102 were evaluated and 
no significant relation between insomnia polypharmacy was 
found after adjustment for potential confounders including 
the medical conditions (50). Our study suggested positive 
relation between polypharmacy and insomnia. However, we 
did not specify the type or number of chronic diseases or use 
of specific medications and adjust our results for them. The 
chronic diseases or medications themselves maybe the reason 
of association between polypharmacy and insomnia in our 
study. 

Study Limitations

There are a number of limitations of this study. The sample 
size was not very large and the assessment for insomnia was 
performed with a single question. Also we didn’t further 
analyses the concomitant illnesses and other possible related 
factors with insomnia (e.g. depression, anxiety disorder, chronic 
pain etc.) On the other hand, there are few studies evaluating 
the prevalence of insomnia and possible related factors 
among community-dwelling older persons in Eastern Europe. 
Polypharmacy is a highly prevalent medical burden with an 
increasing awareness and known many worse health outcomes. 
We found only one study evaluating the association between 
insomnia and polypharmacy. Our study stands as one of the few 
examples in this area. 

Conclusion
In our study we found high prevalence of self-reported insomnia 
and RLS among older adults in Turkey as much as 47.8% and 
39%, respectively. Self-reported insomnia was associated with 
higher age, presence of RLS and polypharmacy. We suggest that 
insomnia and RLS maybe better questioned in routine health 
care of the older adults. Patients with higher age, polypharmacy 
and RLS seem to be at more risk to have insomnia and therefore 
shall be paid more attention. 
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ORIGINAL RESEARCH

Objective: It has been suggested that inflammation plays a role in the pathogenesis of frailty and many studies have been carried out to understand 
the underlying mechanism. In this study, the relationship between frailty and inflammation was examined.

Materials and Methods: Eight hundred and seventeen patients over 65 years of age were evaluated in this study. Comprehensive geriatric 
assessment was performed in each patient and the Fried frailty criteria were used to assess physical frailty. Neutrophil count, lymphocyte count, 
erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), albumin, mean platelet volume and CRP-to-albumin ratio (CAR) and neutrophil-to-
lymphocyte ratio (NLR) were recorded as inflammatory markers.

Results: The median age of the patients was 73 years (minimum-maximum: 65-94). 61.9% of patients were female (n=506) and 10.8% were frail 
(n=88). The median CRP was 0.49 mg/L (minimum-maximum: 0.10-7.67) in frail group (p=0.167). The CAR was higher in the frail group but there 
was no significant correlation between high CAR and frailty (p=0.07). The median NLR was 2.17 (minimum-maximum: 0.21-10.17) in the non-frail 
group and 2.41 (minimum-maximum: 0.62-18.20) in the frail group and the difference between the two groups was significant (p=0.014). ESR was 
significantly higher in the frail group (p<0.001). In multivariate analysis, when models with independently related factors were studied, ESR was 
found to be significantly related with frailty (OR: 1.026, 95% CI: 1.005-1.047, p=0.015). 

Conclusion: Chronic inflammation has been shown to cause frailty directly or indirectly through its destructive effects on the musculoskeletal, 
respiratory, and hematological systems as well as other physiological intermediate systems. The findings of this study suggest that there may be a 
relationship between frailty and inflammation. 

Keywords: Frailty, inflammation, older adults
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Abstract

Introduction
The aging of the population brings along health problems. 
Frailty is a geriatric syndrome defining the physical, functional 
and cognitive decline that appears as a sequel of particular 
diseases (e.g., cancer, chronic infection, cardiovascular disease, 
etc.) but which can also occur in the absence of disease. Frailty 
is characterized by a high incidence of falls or fractures and 
increased risk of poor outcomes such as disability, comorbidity, 
health care expenditures, and premature death (1,2). The frailty 
notion has gained importance to better understand the health 
directive of older people and to avoid or at least delay the 
dependence in late life (3). Fried et al. (1) presented a definition 

of frailty involving the evaluation of five specific criteria which 
are weight loss, exhaustion, weak grip strength, slow walking 
speed, and low physical activity, based on a large data obtained 
from older individuals.

Although the etiology of frailty is not well known, it has been 
associated with changes in physiological systems such as brain, 
immune, endocrine, and skeletal muscle, as well as affecting 
micronutrients and vitamins in older adults (4). Increased 
inflammatory markers and cytokines are thought to be major 
contributors to this process (5). White blood cells (WBCs) 
and their subpopulation constitute an important part of the 
inflammation system, and high WBCs counts are associated 
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with increased disability and mortality risk (6,7). In the Women’s 
Health and Aging Studies, in which a five-year mortality follow-
up was performed, it was shown that increases in neutrophil 
and decreases in lymphocyte counts were associated with 
mortality (8). However, the relationship between WBCs and 
frailty is controversial. While a relationship was found in some 
of the previous studies, there was no significant relationship in 
some of the studies. These different results between the studies 
are based on the small sample size of the studies and the lack of 
exclusion criteria (9-12).

Chronic inflammatory markers were examined widely in terms 
of frailty mechanism (13-16). C-reactive protein (CRP), which 
was found in 1930, is a classical molecule in the circulation 
of systemic inflammation (17). Studies comparing various 
inflammatory markers support the role of CRP in frailty 
etiology (4,15). However, there are also contradictory studies 
on this subject due to the specific characteristics of the study 
population (4,13,15,18).

In this study, the relationship between and WBCs count, its 
subpopulation constitutes, CRP levels were investigated.

Materials and Methods

Study Population and Procedures

Eight hundred and seventeen patients who were admitted to 
our geriatric medicine outpatient clinic were included in this 
study. The study was designed as a retrospective cohort. Patients 
over 65 years of age and suitable for the evaluation of frailty 
status with Fried criteria were included in the study. Participants 
who met the following criteria were excluded: 1) patients with 
rheumatic diseases, active infection, malignancy 2) being on 
corticosteroids for any reason 3) to have received antibiotic 
treatment up to a month ago. Age, sex, whom living with, 
education level, chronic diseases, number of drugs, number of 
falls and history of fracture in the past year, incontinence data 
were collected. Height (m) and weight (kg) were measured for 
each participant, body mass index was calculated. Behavioral 
factors (smoking, alcohol use) were questioned.

The study protocol has been evaluated and approved by the 
local Ethics Committee. Informed consent was obtained from all 
the patients or next of kin.

Physical Frailty Definition

The definition of frailty was established by the Fried frailty 
criteria, which included the following five elements. 1) Weight: 
unintentional weight loss of ≥5% in the past year. 2) Weakness: 
determining the maximal strength of the dominant hand by 
gender (Three consecutive measurements were taken). Grip 
strength was determined by using a hand-held dynamometer 
(Takei A5401). 3) Slowness: determining 15 feet walking time, 

adjusted for sex and height. 4) Low physical activity: the lowest 
quintile of International Physical Activity Questionnaire-Short 
Formscore, which was used to assess weekly energy spending 
in kcal based on self-reported physical activities. 5) Exhaustion: 
Fatigue was point out by two questions from the Center for 
Epidemiologic Studies Depression Scale, including “I felt 
everything I did was an effort” and “I could not get going”. 
Exhaustion was defined as a positive response to one of these 
two questions more than 3-4 days per week. The individuals 
having three or more of these characteristics were considered 
frail, having one or two characteristics were pre-frail, and 
without any characteristics were determined as robust (1).

Comprehensive Geriatric Assessment

Basic activities of daily living (ADL) and instrumental ADL 
(IADL) were used to evaluate the functional capacity of 
patients. ADL was evaluated with the Katz Scale which 
assesses the degree of dependence on six basic activities: 
feeding, sphincter control, transferring, personal hygiene, 
dressing, and bathing (19-21). The Lawton Brody scale was 
used for the evaluation of IADL; this scale assesses eight 
activities: using a telephone, using transportation, shopping, 
making meals, doing household chores, taking medications, 
and managing money (22). Cognition was evaluated clinically 
and by performing the standardized The Mini-Mental State 
Examination (MMSE) and The Clock Drawing Test (CDT). 
The MMSE, developed by Folstein in 1975, is widely used 
to measure cognitive functions (23). Low scores indicate 
increased dependence in both tests. Nutritional status of the 
patients was evaluated by Mini Nutritional Assessment short 
form and having a total score ≤11 was defined to have a high 
risk of malnutrition (24). Depressive symptoms were assessed 
by performing Yesavage Geriatric Depression scale (GDS) short 
form which total score ranges from zero to fifteen. Scoring 
six point and above from GDS is interpreted as a symptom of 
depression (25).

Inflammatory Markers

White blood cells, lymphocyte, neutrophil counts, mean platelet 
volume (MPV), albumin levels, CRP and ESR rate of the patients 
were recorded. C-reactive protein values of two hundred eighty-
eight patients were achieved. Neutrophil/lymphocyte and CRP/
albumin ratios were calculated.

Statistics

“Statistical Package for Social Sciences” (SPSS) 22.0 version was 
used for the statistical analyses. Descriptive statistical analyses 
were given as frequencies and percentage for categorical 
variables. Histograms and Kolmogorov-Smirnov tests were used 
to determine whether the parameters had normal distribution. It 
was seen that the parameters were not distributed normally and 
were presented as median (minimum-maximum). Chi-square or 
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Fischer exact tests were used for the comparison of categorical 
variables between groups. The skew distributed continuous 
variables were analyzed between two groups by Mann-Whitney 
U test. The parameters those had significant differences or had 
p value lower than 0.20 between frail and non-frail patients in 
univariate analysis were included in Logistic Regression analysis 
to detect the independently associated parameters for frailty. P 
value lower than 0.05 was considered as statistically significant.

Results

General Characteristics and Comprehensive Geriatric 
Assessment

Eight-hundred and seventeen patients aged 65 years and 
older were included in this study. The median age was 73 
years (range 65-94) and 61.9% (n=506) were female. 16.3% 
(n=131) of the patients were university graduates. Most 
of them were living with their partners or families (the 
frequencies were 59.3% and 25.1%, respectively) and 15.3% 

of the participants were living alone. The three most common 
comorbid conditions were hypertension (69.2%), diabetes 
mellitus (35.9%) and urinary incontinence (35.2%). 13.3% 
(n=109) of the patients were detected to be frail. When 
the comprehensive geriatric assessment components were 
evaluated, it was observed that the ADL, IADL, MMSE, CDT, 
MNA and GDS test scores of the patients in the frail group 
were significantly worse (p<0.001). Same as, the frail patient 
group was found to have lower hand grip strength and a 
slower walking speed of 15 feet (p<0.001). The frequencies 
of comorbid diseases, geriatric syndromes and comprehensive 
geriatric assessment are shown in Table 1.

Association Between Inflammatory Markers and Frailty

When the frail and non-frail groups were compared, albumin 
levels were significantly lower (p<0.001), ESR (p<0.001) and 
neutrophil/lymphocyte ratio (p=0.014) were significantly higher 
in the frail group. There was no significant relationship regarding 
CRP (p=0.167), CRP/albumin ratio (p=0.07) and MPV (p=0.495) 
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Table 1. The frequencies of comorbid diseases, geriatric syndromes and comprehensive geriatric assessment between groups 
determined by the Fried’s Frailty Index

Total
(n=817)

Robust/Pre-frail
(n=708)

Frail
(n=109)

p 
value

Age, year, median (min-max) 73 (65-94) 72 (65-94) 78 (65-94) <0.001

Female, n (%) 506 (61.9) 425 (60) 81 (74.3) 0.002

Education level, university graduate, n (%) 131 (16.3) 128 (18.3) 3 (2.8) <0.001

BMI, kg/m2, median (min-max) 27.5 (11.7-50.2) 27.6 (17-50.2) 27 (11.7-40) 0.515

Hypertension, n (%) 565 (69.2) 480 (67.6) 85 (78.0) 0.032

Diabetes mellitus, n (%) 293 (35.9) 248 (35) 45 (41.3) 0.205

Osteoporosis, n (%) 197 (24.1) 165 (23.3) 32 (29.4) 0.106

Coronary artery disease, n (%) 167 (20.4) 133 (18.8) 34 (31.2) 0.003

Chronic obstructive pulmonary disease, n (%) 54 (6.6) 42 (5.2) 12 (11.0) 0.047

Congestive heart failure, n (%) 38 (4.7) 24 (3.4) 14 (12.8) <0.001

Dementia, n (%) 67 (8.2) 43 (6.1) 24 (22.0) <0.001

Depression, n (%) 174 (21.3) 45 (41.3) 129 (18.2) <0.001

History of falls, n (%) 228 (28.5) 180 (26) 48 (44.9) <0.001

Fracture, n (%) 88 (11.1) 69 (10) 19 (17.8) 0.017

Urinary incontinence, n (%) 287 (35.2) 226 (31.9) 61 (56.5) <0.001

Number of drugs, median (min-max) 5 (0-17) 4 (0-16) 6 (0-17) <0.001

Katz ADL score, median (min-max) 6 (0-6) 6 (1-6) 5 (0-6) <0.001

Lawton IADL score, median (min-max) 8 (0-8) 8 (0-8) 6 (0-8) <0.001

Clock drawing test score, median (min-max) 5 (0-6) 6 (0-6) 3 (0-6) <0.001

Mini-Mental State Examination score, median (min-max) 28 (5-30) 28 (6-30) 25 (5-30) <0.001

Mini nutritional assessment test short form score, median (min-max) 13 (0-14) 14 (0-14) 10 (2-14) <0.001

Yesavage geriatric depression scale score, median (min-max) 2 (0-15) 1 (0-15) 7 (0-15) <0.001

15 feet walking speed, m/s, median (min-max) 1.01 (0.12-3.07) 1.02 (0.26-3.07) 0.50 (0.12-1.18) <0.001

Handgrip, kg, median (min-max) 21.6 (2.8-53.2) 22.6 (5.7-53.2) 14.1 (2.8-33.3) <0.001
n: Number, BMI: Body mass index, ADL: Basic activities of daily living, IADL: Instrumental activities of daily living, min: Minimum, max: Maximum
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levels. The relationship between frailty and inflammatory 
markers is shown in Table 2.

In the logistic regression analysis, models were created in order 
to determine the independently associated factors of frailty. 
In Model 1, higher ESR was positively associated with greater 
frailty states (OR: 1.026, 95% CI: 1.005-1.047, p=0.015). 
There was no significant difference in neutrophil/lymphocyte 
ratio (OR: 1.203, 95% CI: 0.986-1.468, p=0.068) in Model 2. 
In Model 3, a positive significance was observed in ESR (OR: 

1.023, 95% CI: 1.002-1.045, p=0.031). The evaluation of the 
factors related to frailty by multivariate analysis is shown in 
Table 3.

Discussion
This study examined the association of neutrophil count, 
neutrophil/lymphocyte ratio, ESR and CRP levels with frailty. In 
our study, neutrophil/lymphocyte ratio and ESR, but not CRP, 
were found to be significantly related to frailty.
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Table 2. The relationship between the frailty with inflammatory markers
Total
(n=817)

Robust/Pre-frail
(n=708)

Frail
(n=109)

p  
value

Albumin, g/dL, median (min-max) 4.29 (3.02-5.09) 4.31 (3.02-5.09) 4.1 (3.06-4.68) <0.001

CRP, mg/dL, median (min-max) 0.43 (0.10-7.67) 0.41 (0.10-3.19) 0.49 (0.1-7.67) 0.167

Leukocyte, e³/mL, median (min-max) 7100 (3000-14800) 7100 (3000-14800) 7400 (3100-12600) 0.435

Sedimentation rate, mm/st, median (min-max) 12 (2-59) 11 (2-59) 17 (2-56) <0.001

MPV, fL, median (min-max) 8.7 (5.8-12.4) 8.7 (5.8-12.4) 8.7 (6.9-12) 0.495

CRP/Albumin, median (min-max) 0.01 (0.0-0.20) 0.01 (0.0-0.09) 0.01 (0.0-0.2) 0.07

Neutrophil/Lymphocyte, median (min-max) 2.21 (0.21-18.20) 2.17 (0.21-10.2) 2.41 (0.62-18.2) 0.014
CRP: C-reactive protein, MPV: Mean platelet volume, min: Minimum, max: Maximum

Table 3. Evaluation of the factors related to frailty by multivariate analysis
  OR 95% CI p

Model 1

Age 1.094 1.048-1.141 <0.001

MMSE score 0.917 0.875-0.960 <0.001

GDS score 1.242 1.163-1.325 <0.001

Coronary artery disease 2.080 1.129-3.831 0.019

Sedimentation rate 1.026 1.005-1.047 0.015

Hyperlipidemia 0.488 0.271-0.879 0.017

Model 2

Age 1.084 1.041-1.128 <0.001

MMSE score 0.923 0.884-0.964 <0.001

GDS score 1.202 1.133-1.275 <0.001

Being a university graduate 0.231 0.054-0.986 0.048

Hyperlipidemia 0.529 0.306-0.915 0.023

Neutrophil/Lymphocyte ratio 1.203 0.986-1.468 0.068

Model 3

Age 1.089 1.042-1.137 <0.001

MMSE score 0.923 0.880-0.967 0.001

GDS score 1.235 1.156-1.319 <0.001

Coronary artery disease 2.050 1.093-3.842 0.025

Being a university graduate 0.271 0.062-1.191 0.084

Hyperlipidemia 0.505 0.278-0.917 0.025

Neutrophil/Lymphocyte ratio 1.175 0.960-1.437 0.118

Sedimentation 1.023 1.002-1.045 0.031
OR: Odds ratio, CI: Confidence interval, MMSE: Mini-mental State Examination, GDS: Geriatric depression scale
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It has been previously demonstrated that aging is associated with 
high levels of serum inflammatory markers and inflammatory 
cytokines, and this chronic inflammation is playing an important 
role in becoming frail (13,15). The interaction between 
inflammation and frailty could be both direct and indirect. 
Chronic diseases such as diabetes, chronic kidney disease and 
ischemic heart disease, with increasing incidence in aging, could 
lead to chronic inflammation. This inflammation could result 
in frailty. In contrast, frailty could be associated with chronic 
inflammation as a result of immobilization and weakness. In 
addition, CRP gene polymorphism has been shown to change 
the inflammatory response and increase the risk of developing 
frailty. Therefore, the combination of these risk factors might 
contribute to the development of frailty or may lead to an 
aggravation of frailty (13,15,26-28).

White blood cells and their subpopulations, including 
neutrophils, lymphocytes, and monocytes, are well known 
cellular components of the inflammation system. Leng et al. 
(29) found a significant relationship between the number of 
neutrophil and monocyte counts with frailty in community-
dwelling disabled women. These findings indicate significant 
risk for frailty even within the normal range of total WBCs 
counts. Another study investigating the relationship between 
inflammation and frailty demonstrated that high WBCs 
counts were associated with increased frailty prevalence 
in community-dwelling older women, and the next study 
with the same cohort found that neutrophil and monocyte 
counts were positively related to frailty. Moreover, in a cross-
sectional study involving older patients, high neutrophil and 
low lymphocyte counts were associated with low physical 
activity, whereas low lymphocyte counts were associated 
with poor muscle strength (29-31). In our study, while 
the total WBCs count was not elevated in the frail group, 
neutrophil/lymphocyte ratio increased significantly. We think 
that NLR is a better marker for frailty than WBCs, neutrophil 
and lymphocyte count, as it reflects the combination of two 
markers.

The relationship between CRP and frailty is not clear. 
C-reactive protein elevation can be seen in a diversity 
of other conditions like cancer, cardiovascular diseases, 
metabolic syndrome, and comorbidity. In some studies, there 
are no clear disease exclusions as in our study and therefore, 
as a result of these studies, the relationship between CRP 
and frailty may be found (5,32). In a study, involving patients 
with acquired immunity deficiency syndrome, high CRP levels 
have been associated with skeletal muscle loss (33). Patients 
were followed-up for nine years in the Cardiovascular Health 
Study, and CRP independently predicted incident frailty 
(34). Similarly, elevated levels of CRP were associated with 
3-year incident frailty, in the Longitudinal Aging Study of 
Amsterdam (15). In a recent study procalcitonin, but not IL-6 

or CRP, was associated with frailty among older inpatients 
without infection (35). In our study, there was no significant 
relationship between CRP and frailty. However, these results 
were at a borderline value in CRP/albumin ratio. This can be 
attributed to the low number of patients with CRP. This is a 
limitation of the study.

The role of inflammation in the development of frailty can 
be explained by a few mechanisms. The first and major role is 
mainly based on catabolic effect of pro-inflammatory cytokines 
on muscles. Studies on this subject have been reported that 
inflammatory cytokines affect muscle protein synthesis 
and thus lead to frailty (36,37). The second mechanism is 
that inflammation may reflect compensatory state in the 
pathophysiology of frailty (38). The third mechanism is 
inflammation may be an epiphenomenon, only a marker of 
causal mechanism (39,40). Excessive and unopposed oxidative 
stress may be the core mechanism in the development of 
age-related frailty (41). Oxidative stress with age is sufficient 
to cause DNA, lipid and muscle damage and this results in 
cellular and organ dysfunction (42). These findings suggest that 
inflammation directly or indirectly contributes to the frailty 
pathophysiology of inflammation.

In our study, age was found to be increasing as the frailty group 
worsened. Previous studies have supported this relationship 
between frailty and age (43,44). Physiological changes that 
occur with aging and the interaction of these changes with 
pathological mechanisms make aging a predisposing factor 
for frailty (1). According to the results of our study, as the 
category of frailty deteriorated, the low level of education 
increased. Hoogendijk et al. (45) found similar results and 
emphasized the need to focus on the education level of 
patients in combating frailty. In our study, we demonstrated 
that all of the comprehensive geriatric assessment tests were 
worse in the frail group. In multivariate analyzes, MMSE and 
GDS have found to be independent related factors with frailty 
which is in accord with the findings of previous studies (46). 
With this, the number of comorbid diseases and drug use in 
the frail group patients is also higher. These results assistance 
the hypothesis of the ‘‘cycle of frailty’’ which may appear as a 
result of comorbidities, malnutrition, dementia and depression. 
Polypharmacy is contemplated to be a risk factor for frailty 
in the elderly, in which interactions of more than one drug, 
random drug use and related side effects are likely to aggravate 
this situation (47,48).

The superior aspects of the study are the involvement of the 
large number of older patients and the wide exclusion criteria, 
as presence of malignancy, diagnosis of rheumatologic 
disease, presence of active infection and removal of 
patients using steroids for any reason. In addition to healthy 
individuals living in the community, people with disability 
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were also included in the study to generalize study results to 
the geriatric population.

Study Limitations

The limitations of the present study were retrospective design 
and therefore the inability to obtain CRP levels for all patients. 
In our study, both sexes were evaluated but some studies were 
evaluated by grouping and significant results were obtained in 
female gender, there was no significant difference in male sex. 
Finally, another biomarker, helping to explain the mechanism 
between frailty and inflammation (e.g., interleukin-6), was not 
used in the study.

Conclusion
In our study, there was a significant relationship between 
frailty and inflammation. Even though the exact relationship 
has not yet been established, there is increasing evidence that 
correlates inflammation with frailty in older people. There is a 
need for multiple strategies for the prevention and treatment 
of frailty that occurs after the interaction of different system 
abnormalities.
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ORIGINAL RESEARCH

Objective: Geriatrics focuses on health care of the elderly. Geriatrics has a history of about 50 years in Turkey. In order to increase the quality 
and quantity of geriatric services, geriatric awareness needs to be increased. This is possible only when the government, health workers and the 
community work together. We decided to do this study to determine the level of public awareness of geriatrics among elderly population in Turkey.

Materials and Methods: Between January 2018 and March 2019, we reached a total of 314 people over 60 years of age living in eight different 
districts of Ankara. It was questioned whether the patients knew geriatrics, and if they knew and truly described geriatrics, and they were asked how 
they had learned. Patients who knew geriatrics were asked whether they applied to any of the centers with a geriatrician in Ankara.

Results: Only 2.88% of the study population had geriatrics awareness. In general, participants with geriatrics awareness were found to be older in 
age, having higher mental scores and having less children.

Conclusion: In our country, the level of awareness of geriatrics is very low in its 50th year.

Keywords: Geriatric awareness, geriatric, elderly
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Abstract

Introduction
Geriatrics focuses on health care of the older adults. It aims to 
either prevent, to treat or to control diseases and disabilities 
in older adults. Although The United Nations declared the age 
cutoff as 60+ years to refer to the older adults, there is no set 
age at which adults may be under the care of a geriatrician. 
Rather, this decision is given by the individual’s health needs, 
and the availability of a specialist. The term geriatrics comes 
from the Greek geron meaning ‘‘old man’’, and iatros meaning 
‘‘healer’’. 

Traditional Indian system of medicine, Ayurveda, is the first 
known health system similar to geriatrics. Here fatigue and 
physical exhaustion is described as the result of poor diet 
secondary to aging, and the older adults are recommended to 
avoid excessive physical or mental strain and consume a light 
but nutritious diet (1). Arabic physician Algizar (A.C. 898-980) 

wrote a book on the health of the older adults; sleep disorders, 
forgetfulness and causes of mortality were among the titles (2). 
Avicenna in 1025 was concerned with sleep, exercises, diet and 
constipation of the older adults (3). Byzantine Empire viewed 
aging as a natural and inevitable form of marasmus, caused by 
the loss of moisture in body tissue, they described the mental 
and physical symptoms of aging, recommending a diet rich 
in foods that provide heat and moisture, frequent bathing, 
massaging, rest, and low-intensity exercise regimens (4). 

One of the first publications about geriatric medicine was 
published in 1849 by George Day, Diseases of Advanced Life (5). 
The first geriatric hospital was founded in Belgrade, Serbia and 
the term geriatrics was proposed in 1909 by Ignatz Leo Nascher 
(6).

Geriatrics began to spread in Northern Europe, America, Canada, 
Japan, Australia and Western Europe since the 1970s. As in the 
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rest of the world, only internal medicine specialists in Turkey 
have the opportunity to be a geriatrician.

Geriatrics has about 50 years of history in Turkey. Prof. 
Dr. Şefik Ayhan is known as the first Turkish doctor to be 
interested in geriatrics (7). First geriatrics department in 
Turkey was inaugurated at Cerrahpaşa Faculty of Medicine 
in 1987, Ankara University in 1992 started to accept geriatric 
patients in 1992. According to Turkish Statistical Institute 
(TURKSTAT) March 2019 data, geriatricians work only in 16 
cities in Turkey.

As of the end of 2018, there are totally 109 geriatricians and 
geriatrics fellows working privately or publicly working at 
41 different centers in Turkey; 11 in Istanbul and Ankara, 
two in İzmir, Adana, Gaziantep, Kayseri and Erzurum, Bursa, 
Antalya, Konya, Mersin, Diyarbakır, Eskişehir, Malatya, Isparta 
and Kırıkkale. According to TURKSTAT data, no geriatrician 
employment was planned in 46 provinces as of March 2019.

According to TURKSTAT data, as the end of December 2018, 
Turkey’s population has exceeded 80 million and nearly 10% 
of this population is over 65 years of age. This means that the 
number of patients per geriatrician is approximately 800,000 in 
Turkey. According to the World Health Organization statistics, 
there are approximately 17 doctors per 10,000 patients in 
Turkey in 2014, indicating that the number of geriatricians 
should increase by more than 100 times to reach the average 
for this rate.

In order to increase the quality and quantity of geriatric services, 
geriatric awareness needs to be increased. And this is possible 
only when the government, health workers and the community 
work together. After 20 years from the inauguration of the 
first geriatric outpatient clinic, we decided to do this study to 
determine the prevalence of geriatrics awareness among older 
adults in the community in Turkey.

Materials and Methods
Between January 2018 and March 2019, we reached a total 
of 314 people over 60 years of age living in eight different 
districts of Ankara. Individuals over the age of 60 were called 
to the cultural centers by the municipal employees. Each 
person who was called and accepted to participate in the 
study was included in the study. Three doctors, two geriatrics 
nurses, one geriatrics technician and a geriatrics psychologist 
took part in the study. Demographic characteristics, diseases, 
medications, daily living activities (Katz), instrumental daily 
living activities (Lawton), nutritional status, mini mental 
scores, and geriatric syndromes like osteoporosis, incontinence, 
falls etc. were recorded. It was questioned whether if patients 
knew geriatrics, and if they knew and truly described geriatrics, 
they were asked how they had learned. Patients who knew 
the geriatrics were asked whether they applied to any of the 

centers with a geriatrician Ankara. Ankara University Ethical 
committee 25.06.2018 (No: 11-747-18).

Statistics

Statistical analysis was performed using SPSS version 22.0. 
Data was expressed as mean ± standard deviation (SD). The 
strength of association between variables was tested by 
Pearson’s correlation coefficient. The statistical significance 
between groups was determined with Student’s t-test. Chi-
square test was used for the proportional correlations. P values 
of less than 0.05 were considered as significant.

Results
A total of 314 patients were included in the study. The mean 
age of the participants was 68.96±5.77. 158 (50.31%) of the 
participants were female and 156 (49.68%) were male. Of the 
participants, 235 (74.84%) were married and 79 (25%) were 
widowed/unmarried (Table 1).

Of the participants, 158 (50.31%) were living with their spouse, 
76 (24.20%) with their spouse and children, 45 (14.33%) with 
their children, and 44 (14.01%) were living alone (Table 1).

Of the participants, 244 (77.70%) were living in their own house, 
43 (13.70%) were living in a rented house, 26 (8.30%) were 
leaving in a relative’s home and 1 (0.30%) lived in a nursing 
home (Table 1).

Ninety-three (29.60%) of the participants were not literate, 
45 (14.30%) were literate, 104 (33.10%) were primary school 
graduates, 20 (6.40%) were secondary school graduates, and 
36 (11.50 %) were high school graduates and 16 (5.10%) had 
university or higher education (Table 1).

The participants’ number of medicines was 3.37±2.76, Katz’s 
daily living activities score was 5.86±0.514, Lawton instrumental 
activity of daily living scores 7.75±7.8, mini nutritional 
assessment scores 13.61±1.95, mini mental evaluation scores 
24, 16±4.33 and geriatric depression scores were found as 
4.68±3.77 (Table 1).

According to verbal statements and medications, 173 (55.1%) 
of the participants had hypertension, 101 (32.20%) had 
diabetes mellitus, 67 (21.50%) had coronary artery disease, 58 
(18.60%) had hyperlipidemia, 52 (16.60%) had asthma/ COPD, 
43 (13.70%) had benign prostatic hypertrophy, 29 (9.20%) had 
hypothyroidism, 25 (8.0 %) had osteoporosis, 16 (5.10%) had 
rheumatological disease, 13 (4.10%) had atrial fibrillation, 12 
(3.80%) had depression, 11 (3.50 %) had malignancy, 10 (3.20%) 
had cerebrovascular disease, eight (2.60%) had congestive heart 
failure, three (1.00%) had peripheral arterial disease and two 
(0.60%) had chronic kidney disease (Table 2).

Only 14 of the participants said they knew geriatrics, but only 
nine (2.88%) were able to correctly identify what geriatrics is. 
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While four of these participants (1.70%) had education level less 

than five years, five (6.90%) of the participants were educated 

for six and more years (p=0.032). 

Older adults, those who know geriatrics are statistically 
significantly older, respectively 75 vs 68 years of age 
(p=0.012); had fewer children, respectively two vs three 
(p=0.016); higher mini mental scores, respectively 29 vs 25 
(p=0.002). (Table 3)

Discussion
Altindag (8) is a district with a population of 10.91% older 
adults. 50.7 % of the population are females. 62.2% of the 
population is married. 58% are primary, middle and high school 
graduates, 15% are university graduates and 15% are in other 
education. These rates seem to coincide with our data.

To compare the characteristics and rates of geriatric awareness 
in the literature, we searched the terms “geriatrics” and 
“awareness” in Web of Sciences, Pubmed, EBSCO, Library of 
congress, California state Library, Acad Search Prem, Google 
and Yandex. We did not find any community-based or hospital-
based study in the literature. In the literature, which is made 
of publications close to the property we were looking for was 
from Turkey, which was published from Ankara Gazi University. 
Here around 200 patients in the waiting rooms of the hospital 
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Table 1. General characteristics
n=314

Age (Mean ± SD) 68.96±5.77

Sex (n %)

Female 158 (50.20)

Male 157 (49.80)

Marital status (n %)

Married 236 (74.90)

Widowed/unmarried 79 (25.10)

Household (n %)

Alone 45 (14.40)

Spouse 159 (50.80)

Spouse and children 78 (24.90)

Children 31 (9.90)

Living arrangements (n %)

Rent 43 (13.70)

Own 244 (77.70)

Relative/friend 26 (8.30)

Nursing home 1 (0.30)

Education (n %)

Not literate 93 (29.60)

Literate 45 (14.30)

Primary school 104 (33.10)

Secondary school 20 (6.40)

High school 36 (11.50)

University/higher 16 (5.10)

Medicine number (mean - SD) 3.37±2.76

Katz (mean - SD) 5.86±5.14

Lawton (mean - SD) 7.75±7.8

Mini nutritional assessment (mean - SD) 13.61±1.95

Mini mental score (mean - SD) 24.16±4.33

Geriatric depression score (mean - SD) 4.68±3.77

n: Number of the patients, SD: Standard deviation

Table 2. Diseases
n (%)

Hypertension 173 (55.10)

Diabetes mellitus 101 (32.20)

Coronary artery disease 67 (21.50)

Hyperlipidemia 58 (18.60)

Asthma/Chronic obstructive pulmonary disease 52 (16.60)

Benign prostatic hypertrophy 43 (13.70)

Hypothyroidism 29 (9.20)

Osteoporosis 25 (8.00)

Rheumatological disease 16 (5.10)

Atrial fibrillation 13 (4.10)

Depression 12 (3.80)

Malignancy 11 (3.50)

Cerebrovascular disease 10 (3.20)

Congestive heart failure 8 (2.60)

Peripheral arterial disease 3 (1.00)

Chronic renal disease 2 (0.60)

Osteoporosis 25 (8.00)

Malignancy 11 (3.50)

n: Number of the patients

Table 3. Statistically significant factors between subjects that are aware and unaware of geriatrics
Aware n (%), 9 (2%)  Unaware n (%), 305 (97%) p value

Age 75 (67-88) 68 (55-86) 0.012*

Number of children 2 (1-5) 3 (0-8) 0.016*

Mini mental score 29 (24-30) 25 (10-30) 0.002*
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were included in the survey, and awareness rate hit 11.6% (9). In 
comparison, this study population has a mean age of around 40 
in a university, with a center of geriatrics, and the rate is quite 
low. We can argue that this is the first community-based study 
evaluating geriatrics awareness.

Since we could not compare the awareness rate, we wanted to 
have an idea about whether we go to a relatively homogenous 
group by evaluating the prevalence of diseases in the older 
adults. In our study, diabetes mellitus prevalence is 30%, 
recently Gümüşsoy et al. (10) published a study from Turkey 
with similar diabetes prevalence rates in the older adults 
population, also TURDEP study had similar diabetes prevalence 
rates among Turkish older adults patients (11). Similarly, the 
prevalence of hypertension in our study was 55.1%, which is 
consistent with the Turkish hypertension prevalence study (12). 
Finally, the total asthma/COPD prevalence was similar to the 
literature (13). Since we could not reach the data that we could 
refer to the geriatric awareness in the literature, we compared 
the chronic diseases of the patients, we thought that we 
obtained similar results in the literature, so that the population 
we screened could represent or at least form an opinion about 
geriatric awareness of the older adults living in the community.

When we compared those, who knew the geriatrics and those 
who did not know what the geriatrics is, we found that those 
who knew what geriatrics were statistically significantly older 
than those who did not know, 75 years of age vs 68 years of age 
respectively (p=0.012). This may be due to the fact that more 
geriatric syndrome emerged with advanced age and there being 
10 years vs three years for the possibility of intersection with a 
geriatrician.

We found that participants who knew what geriatrics has 
statistically fewer number of children when compared with the 
ones who did not knew, two children vs three children (p=0.016) 
respectively. Although statistically significant we have some 
doubts. First, we have limited number of samples in this group. 
Secondly, having less number of children may be a sign of 
another situation like higher education level. Also, these group 
of participants are found to be the ones living with their spouse 
only in subgroup analysis. For this reason, although this group 
may be more likely to seek better quality medical care because 
of the limited availability of social support, we cannot support 
this view and suggest that more participants should be reached, 
since only two of the participants who knew what geriatrics is 
under a geriatrician follow up.

Lastly, we found that those who knew what geriatrics has 
significantly higher scores in mini mental test when compared 
with the ones who did not knew, 29 vs 25 (p=0.002) respectively. 
We can comment that mini mental score may be a sign of any 
participants’ general awareness. We can support this view: We 
detected that three participants who were detected that they 

did not know what geriatrics had geriatrician examination 
in the last three years and their median of mini mental score 
was 21. According to this result, any participant may still be 
unaware of what geriatrics is despite being under follow up as 
mini mental score lowers.

In general, participants with geriatrics awareness were found 
to be older in age, have higher mental scores and have less 
children. In subgroup analysis of all nine participants with 
geriatrics awareness, only education more than five years was 
statistically significant variable. The prevalence of geriatrics 
awareness was increased in those with higher education. We 
think that it would not be wrong to interpret that the “white 
collared” of the older adults are more aware of geriatrics.

If we revert to the main goal of the study, geriatrics 
awareness; the prevalence of geriatrics awareness was only 
2.88% in this study. Two of these nine people who knew the 
geriatrics were a man and his wife working in Hacettepe 
University Anatomy department, which is close to geriatrics 
department. The remaining seven people were in two districts 
among eight different districts of Altındağ. Four of them in 
one district and three of them in another district. And all 
these four and three participants were the ones participating 
the survey respectively making us doubt if they were aware or 
they learned from each other. Lastly, six out of nine patients 
were detected to have an at least one admission to a medical 
center with a geriatrician. Five of these nine participants 
did not know how they learned about geriatrics, two were a 
married couple who retired from a university with a geriatrics 
department and they were under follow up there, one had 
lost his mother in a geriatrics clinic and one had heard from 
news.

Finally, as we stated in the introduction and aim, as the end of 
2018, total number of geriatricians is only 1% of optimal need 
of Turkey. In our study, we found only 3% geriatrics awareness 
among target population in the community. This study can be 
accepted as the main reflection of this insufficiency on the 
community.

In the 20th year, in the capital city of Turkey, with the highest 
number of geriatrician and geriatric centers per population, 
awareness of geriatrics is found to be too low. We are aware 
that, to generalize all these results to whole country and to be 
able to detect their consistency, we need more community-
based surveys. But here concluding that it is only the community 
that is not aware of geriatrics will not be fair. Considering that 
less than 5% of these participants do not have any chronic 
diseases, it will not be wrong to think that as much as the 
community, health personnel also is not aware of importance 
of or geriatrics itself, since 95% of these participants admit 
to a physician at least every three months for their prescribed 
medicines, and it seems that most of them have never heard 
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about geriatrics. Again, looking at the number of geriatricians 
in the 20th year of geriatric practice in Turkey, state policies 
should work harder like geriatricians in order to make the 
geriatrics more known, functional and more preferable by 
physicians as a specialty.

Study Limitations

We reached to the older adults in eight districts so the data is 
hard to generalize and since awareness prevalence is so low it 
is hard to make comparative statistics between the older adults 
that is aware and unaware of geriatrics.

Conclusion
In our country, awareness of geriatrics is very low in its 50th 

year. In order to increase the awareness of geriatrics, we think 
primarily geriatricians should find ways to increase awareness 
by the government, physicians and community.
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ORIGINAL RESEARCH

Objective: To determine the association between oral health and nutritional status in community-dwelling older adults in Turkey. A population-
based cohort study using data obtained from the Kayseri Elderly. Health Study.

Materials and Methods: Nutritional status was assessed using the Mini Nutritional Assessment. In oral examination, number of decayed permanent 
teeth, use of dental prostheses, number of natural teeth, use of toothpaste and tooth brushing frequency were noted. Oral health-related quality 
of life and periodontal status were assessed by the Oral Health Impact Profile (OHIP-14) questionnaire and the Community Periodontal Index, 
respectively. 

Results: A total of 476 older adults, whose oral health data were available, were included in this study. The mean age of the participants was 
71.8±5.6 years and 52.3% were female. The prevalence rate for normal nutritional status was 52.2%. The remaining 44.2% of the older adults were 
determined to be at risk of malnutrition and 3.6% had malnutrition. In multivariate analysis, depressive mood (OR: 2.54 95% CI: 1.59-4.06), use of 
toothpaste (OR: 0.58 95% CI: 0.38-0.88) and OHIP scores (OR: 1.03 95% CI: 1.01-1.06) were detected to be independent determinants of nutritional 
status.

Conclusion: Depressive mood, not using toothpaste and high OHIP scores were found to be significant risk factors for malnutrition. 

Keywords: Older adults, community-dwelling, malnutrition, oral health status, mini nutritional assessment 
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Abstract

Introduction
Malnutrition is frequent in older individuals, and has particular 
relevance in individuals with the advancing age. Studies have 
shown that the prevalence of malnutrition is approximately 
2-8% in the community-dwelling older adults (1). The reported 
prevalence of malnutrition in the community-dwelling Turkish 
older adult population is in a broad range of 3.3 to 19% (2, 
3). Malnutrition is one of the most relevant conditions that 
negatively affects the health of the older adults. Decline in 
nutritional quality is one of the complications of old aging 
(4). Poor oral health, comorbidities, use of medication, social, 
psychological and cultural factors are other contributing 
factors to the poor nutritional status of the older adults (5). Oral 
health problems related with teeth loss, lack of or inadequate 
prosthesis, the presence of pain related to caries and periodontal 

diseases are fundamental health problems which may have a 
high impact on nutrition, primarily in the older adults. These 
oral health-related problems may cause consumption of a diet 
low in fiber, and difficulty in fragmentation and grinding of 
food in the mouth. As a result, decreasing amount of fruit, 
vegetable, meat and bean consumption in diet may lead 
primarily increase in carbohydrate and sugar consumption 
(6). A relatively small number of studies have evaluated 
whether oral health problems are predictors of nutritional 
status among community-dwelling older adults by using 
measurements that assess the risk of malnutrition, especially 
assessment of malnutrition with Mini-Nutritional Assessment 
(MNA). The assessment of malnutrition can be done with 
anthropometric measurements or indexes’ derived from these 
measures and with various scales. The most frequently used 
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scale to assess nutritional status is the MNA. It is a noninvasive, 
well-validated, and simple test which is recommended for 
nutritional assessment in the older adults (1).

To our knowledge, there are studies about the oral health 
status of the elderly but studies that focus on the association 
between oral health and nutritional status in the older adults 
in Turkey are limited. Thus, the aim of this study is both to 
describe oral health status with reliable measures and to 
determine whether poor oral status is a contributing factor in 
the development of malnutrition in the community-dwelling 
older adults in Turkey.

Materials and Methods
To assess the relationship between oral health and nutritional 
status in the community dwelling older adults we used the 
Kayseri Elderly Health Study (KEHES) data (2). This is a cross-
sectional population-based study that was conducted from 
August 2013 to December 2013. Number of older adults in 
this study constitutes at least 1% of the community-dwelling 
older adults in the Kayseri (a city in Central Anatolia in Turkey, 
with an estimated total population of 1.400.000). Data were 
collected from 21 Family Health Care Centers (FHCC). The 
distribution of health centers included in the study was 
stratified according to socio-economic level; low, moderate 
and good with respect to socio-economic status in general 
population. Family physicians in each FHCC was requested to 
randomly invite six older adults (three male and three female) 
from each age group who were 65-74, 75-84 and older than 
85 years. 

Nutritional status was assessed by the Turkish version of MNA 
long form (7). The MNA is developed by Guigoz et al. (8), which is 
the most established, best validated and widespread nutritional 
assessment tool used in geriatric population. Based on the total 
score, MNA scores of the subjects were classified into three 
categories. A score of less than 17 points (out of total 30) is 
regarded as malnutrition, 17-23.5 points at risk for malnutrition 
and >23.5 points at normal nutritional status. Geriatric 
Depression scale (GDS) (9) and Mini-mental State Examination 
(MMSE) (10) scores were obtained to screen depression and 
cognition respectively.

The GDS cut-off point was 14 for Turkish older adults (11) and 
cognitive impairment was defined as an MMSE score less than 
24/30 in the illiterate and 25/30 in the literate individuals (12). 
Length of education was assessed according to the last school 
graduated. The level of education was grouped as illiterate, 
literate (<1 years), ≥1-8 years and >8 years (Illiterate, primary, 
secondary and over). Income was grouped as good, moderate, 
and low according to self-report of older adults, since income 
level is considered as a range of perception rather than a 
quantity.

All dental examinations were performed by an experienced 
dentist. The oral health status assessment compromised of the 
number of decayed, missing and filled teeth; periodontal status, 
Community Periodontal Index (CPI), and use of dental prosthesis 
(None, fixed, removable).

Subjective oral health-related quality of life was assessed by 
oral health impact profile (OHIP-14), which was validated 
for Turkish population (13). This is a 14-item questionnaire 
that includes seven dimensions and detects an individual’s 
perception of functional limitation, physical pain, 
psychological discomfort, physical disability, psychological 
disability, social disability, and handicap. Subjects are asked 
if they have always/very often, often, sometimes, seldom or 
never experienced any of those problems in the previous three 
months. Responses are scored on a scale ranging from 1 to 5 
(14). Higher scores indicate worse oral health-related quality 
of life.

Periodontal status was assessed by the CPI as it is recommended 
by World Health Organization. The null CPI score corresponds 
to healthy periodontal condition. Increasing CPI scores, 
according to the severity of periodontal status, are described 
as 1: gingival bleeding; 2: calculus and bleeding; 3: shallow 
periodontal pockets (Pockets 4-5 mm); 4: deep periodontal 
pockets (6 millimeters or more) (15). CPI score 1 corresponds to 
periodontal disease which can be improved with domestic oral 
hygiene; a score of 2 or 3 needs intervention by a dentist. The 
most severe condition, CPI 4, means that an individual requires 
additional periodontal surgery. Participants were categorized 
according to dentures: none, fixed and removable dentures. 
The entire study protocol was approved by the Medical Ethics 
Committee of Erciyes University Medical Faculty (No: 2013/441). 
Participants without severe cognitive impairment and who gave 
their informed consent were recruited; for participants with 
mild or moderate cognitive impairment, consent was obtained 
from a proxy.

Statistics

Descriptive characteristics of demography, cognitive status 
and depressive symptoms of community dwelling older adults 
were determined. These parameters were compared in our 
study group according to the nutritional status by chi-square 
test. Another comparison between normal nutritional status 
and poor nutrition (malnutrition/malnutrition risk) were done 
for oral health status; number of natural teeth, frequency 
of tooth brushing, decayed teeth, periodontal status, use of 
dental prosthesis, and oral health-related quality of life. Each 
parameter related with nutritional status then analyzed with 
logistic regression as uni-, and multivariate dependent variable. 
P<0.05 value was considered statistically significant. Data were 
analyzed by IBM© SPSS© Statistics version 22 (IBM© Corp., 
Armonk, NY, USA)
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Results

We included 468 community-dwelling older adults with a mean 
age of 71.8 (SD±5.6) years and their age range was 60 to 91years. 
Of these 52.3% were females and 47.7% were males. We found 
that 52.1% (n=244) of subjects were at normal nutritional 
status, 44.2% (n=207) had Ministry of Natural Resources (MNR) 
status and 3.7 % (n=17) had membranous nephropathy (MN) 
according to Medical Nurse Associate (MNA). Since only 17 
of the older participants were classified as malnourished, we 
combined the MN/MNR groups. The characteristics of the study 

group according to nutritional status are summarized in Table 1.

When compared normal nutritional status and MN/MNR 
subjects by sex, MN/MNR was prevalent in the female gender. 
Age was a significant indicator of being poor or normal 
nutritional status, 72.5 (SD±5.9) years for poor and 70.8 
(SD=5.3) years for normal nutritional status. The MN/MNR 
were about two times higher in illiterate than literate older 
adults and normal nutritional status were two times higher in 
1-8 years of educated older adults than literate. The ratio of 
older adults with cognitive impairment was about two times 
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Table 1. Comparison of community-dwelling elderly demographical characteristics  for nutritional status

Socio-demographic variables All n (%) Malnutrition/ Malnutrition risk  
n (%)

Normal nutritional status 
n (%)

p  
values

Age

Mean ± SD 71.8 (5.6) 72.5 (5.9) 70.8 (5.3)

<0.001Age groups  - -  - 

60-64 14 (2.9) 7 (3.1) 7 (2.9)

65-74 320 (67.2) 144 (64.3) 169 (69.3)

0.721 75-84 132 (27.7) 68 (30.4) 63 (28.3)

≥85 10 (2.1) 5 (2.2) 5 (2.0)

Sex

Female 245 (52.3) 134 (54.7) 111 (45.3)
0.002

Male 223(47.7) 90 (40.4) 133 (59.6)

Smoking

Yes 166 (34.9) 70 (31.2) 94 (38.5)
0.099

No 310 (65.1) 154 (68.8) 150 (61.5)

Education level

Illiterate 172 (36.1) 107 (47.8) 62 (25.4)
<0.001
 
 

Literate 98 (20.6) 45 (20.1) 52 (21.3)

1-8 years 173 (36.3) 62 (27.7) 107 (43.9)

>8 years 33 (6.9) 10 (4.5) 23 (9.4)

Income 

Low 144 (30.6) 78 (35.5) 61 (25.2)

 0.040Moderate 239 (50.9) 107 (48.6) 129 (53.3)

Good 87 (18.5) 35 (15.9) 52 (21.5)

Cognitive impairment

Yes 124 (26.2) 73 (32.6) 48 (19.8)
 0.002

No 350 (73.8) 151 (67.4) 194 (80.2)

Depression

Yes 138 (29.1) 94 (42.0) 40 (16.5)
<0.001

No 336 (70.9) 130 (58.0) 202 (83.5)

SD: Standard deviation
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high in MN/MNR. Depressive symptoms were also indicator of 
malnutrition both in normal and poorly (MN/MNR) nourished 
older adults. Additionally, we detected the ratio of non-
depressive was higher in normal nutritional status compared 
with poorly nourished (Table 1).

The average number of teeth in the studied sample was 3.2 
(SD=4.0) and 37.4% of the subjects were edentulous. The 
edentulous older adults comprised about one fourth of our 
sample (n=178). In a comparison of the normal nutritional status 
and MN/MNR older adults, about 1/3 of the normal nutritional 
status and half of MN/MNR were edentulous. Using toothpaste 
and brushing teeth rate was about 50%. MN/MNR was higher in 
non-toothpaste users (59.4 %) than non-toothbrushers (53.1%) 
(Table 2).

The mean score of OHIP was 12.7 (SD=11.8) in MN/MNR 
and 7.1 (SD=7.7) for normal nutritional status older adults. 
Impairment in oral health-related quality of life (increased 
OHIP score) was at least 50% high in MN/MNR. Periodontal 
evaluation was done in 295 non-edentulous older adults. We 
found that just 8.8% of them were healthy. The frequency 
of periodontal pathologies was as follows: bleeding 1.0%, 
calculus 8.0% and sulcus 81.2%. We could not find any 

difference in CPI scores between the MN/MNR and normal 
nutritional status.

In bivariate analyses, demographical characteristics (gender, 
educational levels, and income), cognitive impairment, 
depression, oral health indicators (use of toothpaste, tooth-
brushing and oral health-related quality of life) were tested. In 
multivariate analysis among the above-mentioned independent 
variables only depressive mood (OR: 2.54 95% CI: 1.59-4.06), use 
of toothpaste (OR: 0.58 95% CI: 0.38-0.88) and OHIP (OR: 1.03 
95% CI: 1.01-1.06) were detected as independent determinants 
of nutritional status (Table 3).

Discussion
Malnutrition is one of the major geriatric problems associated 
with functional decline, poor health status and high mortality 
(4). Oral health status can be considered as a significant 
parameter that determines the nutritional level. Oral health 
status determines both the selection and consumption of food 
particularly in older adults. Certain types of food (difficult 
to chew and grind) ingestion may be avoided because of 
decayed, lost teeth and prosthesis (16). These limitations then 
may lead decrease in intake of products such as meat, fruit, 
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Table 2. Comparison of community-dwelling elderly oral health parameters for nutritional status

Oral health status All
n (%)

Malnutrition/Malnutrition risk  
n (%)
 

Normal nutritional 
status  
n (%)

p 
values

Number of natural teeth

Edentulous 178 (37.4) 93 (41.5) 80 (32.8)

0.054 1-9 256 (53.8) 117 (52.2) 137 (56.1)

 ≥10  42 (8.8)  14 (6.2)  27 (11.1)

Tooth brushing frequency

No brushing 218 (45.8) 119 (53.1) 93 (38.1)
 
0.005

≤ Once a day 175 (36.8) 70 (31.2) 103 (42.2)

> Once a day 83 (17.4) 35 (15.6) 48 (19.7)

Use of toothpaste

Yes 239 (50.2) 91 (40.6) 144 (59.0)
<0.001

No 237 (49.8) 133 (59.4) 100 (41.0)

Decay

Yes 176 (37.0) 84 (37.5) 89 (36.5)
0.819

No 300 (63.0) 140 (62.5) 155 (63.5)

Dental Prosthesis

No 83 (17.6) 43 (19.3) 39 (16.2)

0.077Fixed prosthesis 41 (8.7) 13 (5.8) 28 (11.6)

Removable prosthesis 348 (73.7) 167 (74.9) 174 (72.2)

OHIP 9.8 (10.2) 12.7 (11.8) 7.1 (7.7) <0.001

Periodontal status

(CPI scores) 5.2 (5.5) 4.5(5.2) 5.8(5.6) 0.206

OHIP: Oral Health impact profile, CPI: The consumer price index
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and vegetables. Even low intake of protein may solely give 
rise to loss of muscle mass and strength that is a significant 
determinant of sarcopenia. Ruling out limitations leading 
to food restriction may prevent increased incidence of falls 
and fractures, functional impairments and disability related 
with sarcopenia (5). Above-mentioned conditions about the 
relationship between oral health and nutrition in older adults 
are not shown in national studies.

In our study, independent of age and gender, we found that 
52.1% of the older adults were classified as normal nutritional 

status; 44.2% as MNR and 3.7% as having malnutrition 
according to the MNA test. To our knowledge this is the first 
study that used MNA to assess the relationship between oral 
health and nutritional status in the community-dwelling older 
adults in Turkey in a quite big sample.

Although in many studies abroad MNA have been used to 
assess the nutritional status in the older adults, few of these 
examined the relation with both teeth and periodontal 
pathologies. Additionally, in most of these studies subjects 
were institutionalized older adults. Similar with this study 
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Table 3. Univariate and multivariate analysis to assess to nutritional status with gender, educational level, income, cognitive 
impairment, tooth brushing frequency, use of toothpaste, OHIP and CPI score

Variables
 

Univariate analysis Multivariate analysis

Hazard ratio (95% Cl) p* HR (95% Cl) p**

Sex

Female 1 - -
-

Male 1.076 (0.657-1.761) 0.771  -

Education level

Illiterate 1 - -

-
Literate 0.56 (0.31-0.99) 0.04 -

1-8 years 0.50 (0.28-0.88) 0.01 -

>8 years 0.57 (0.22-1.49) 0.25 -

Income

Good 1 - -

-Moderate 1.03 (0.60-1.79) 0.89 -

Low 1.14 (0.61-2.09) 0.67 -

Cognitive impairment

No 1 - -
-

Yes 1.25 (0.75-2.05) 0.38  

Depressive mood 

No 1 -   <0.001

Yes 2.47 (1.52-4.04) <0.001 2.54 (1.59-4.06)  

Tooth brushing frequency

No brushing 1 - -

-≤ Once a day 1.09 (0.60-1.95) 0.76 -

> Once a day 0.59 (0.25-1.42) 0.24 -

Use of toothpaste

No 1 - 0.58 (0.38-0.88) 0.01

Yes 0.40 (0.17-0.94) 0.037    

OHIP 1.03 (1.01-1.06) 0.002 1.03 (1.01-1.06) <0.001

CPI 0.98 (0.94-1.02) 0.43 - -

OHIP: Oral Health impact profile, CPI: The consumer price index, HR: Hazard ratio
p* value for comparison between ‘‘MN/MNR” and ‘’normal nutritional status’’ groups: Univariate Logistic Regression test variable. p** value for comparison between ‘‘MN/MNR’’ and 
‘‘normal nutritional status’’ groups: Multivariate Logistic Regression test variable.
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our data support the hypothesis that existing number 
of natural, non-decayed teeth are not determinants of 
nutritional status (17,18). The finding that more than one-
third of older adults in our study was edentulous supports 
the consideration that oral health status may be related 
with malnutrition but tremendous number of older adults 
with worst oral health condition prevented us to make this 
discrimination. There are several studies indicating that 
being edentulous and decreased masticatory capacity is 
related with malnutrition (19,20). Since we did not collected 
information about masticator and salivation capacity, we 
cannot make any evaluation about the effects of these 
characteristics on malnutrition in the older adults. The major 
discriminative contribution of our study was the recruitment 
of community-dwelling elderly who were relatively younger 
compared to similar studies.

Another contribution of our study was using OHIP-14 to reflect 
older adults view of quality of life related with oral health in 
the community-dwelling older adults in Turkey. In the current 
literature, Barrios et al. (21) shows the association of oral 
health-related quality of life (OHIP-14) and nutritional status in 
older adults who has oropharyngeal carcinoma. They found that 
older adults patients with MN or MNR had considerably worse 
oral health-related quality of life than those with adequate 
nutrition. Our findings were consistent with the Barrios et al. 
(21) study indicating that odds of OHIP on MN/MNR was 1.03 
when compared with normal nutritional status. Then we may 
conclude that OHIP can be a tool of discrimination between 
MN/MNR and normal nutritional status.

The strong correlation between OHIP and Geriatric Oral 
Health Assessment Index (GOHAI) provides the opportunity of 
including another tool for older adults for assessment of oral 
health related nutritional status. The characteristics of OHIP-14 
in determining social impact, and GOHAI in physical function 
show the significant contribution of this study (22).

Although there are several studies about the inverse 
relationship between body mass index (BMI) and periodontal 
health, there are very few about the relationship between MNA 
and periodontal health. Although BMI may be considered as a 
simple and basic method to assess nutritional and oral health 
status it has a limitation in older adults because kyphosis is 
frequent in older adults (23). We consider that the limitation 
of BMI may be a good reason to use MNA in assessment of 
periodontal health in the older adults. However, we could not 
find any difference between MN/MNR and normal nutritional 
status in terms of periodontal health.

The limitations of our study can be listed as lack of data in the 
KEHES study about chewing, swallowing functions and type of 
consumed food (meat, vegetables and grain).

Conclusion
The relationship between oral health and nutritional status 
in older adults is well known. According to our findings we 
may conclude that depressive mood, perception of oral health 
quality may be the prominent determinants in nutritional 
status of older adults. Contribution of this study may then 
be concentrating on relieving depressive state and improving 
personal oral health care measures may be the most promising 
clinical approach for older adults.
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CASE REPORT

One of the causes of chronic diarrhea in the elderly is Celiac disease, which is an autoimmune disease that particularly common in children and 
young adults as well as among the elderly population. Diagnosis is often delayed due to atypical presentation in the elderly. There are only a 
few studies in the literature linking Celiac disease to inflammatory bowel disease. In the present study, we aimed to draw attention to the rare 
coexistence of Celiac disease and Crohn’s disease presenting with chronic diarrhea and severe malnutrition in a geriatric patient. 
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Abstract

Introduction
The causes of chronic diarrhea vary according to the 
socioeconomic status of the population. Chronic diarrhea 
is frequently associated with bacterial, mycobacterial and 
parasitic infections in developing countries. In developed 
countries it is caused by irritable bowel disease, inflammatory 
bowel disease, chronic infections and malabsorption syndromes. 
Celiac disease, which is one of the malabsorption syndromes, is 
often underdiagnosed. It is an autoimmune disease caused by 
an immun response to the gliadin found in gluten. Incidence 
of the disease in the population is around one percent (1,2), 
with the first peak being experienced between the first 8-12 
months of life, and the second peak seen in the 3-4 decades 
(3). Although more common in children and young adults, an 
increase has been seen in the rate of detection in the elderly 
population (4,5), and studies have shown that in some countries, 
25 percent of Celiac patients receive their first diagnosis in 
the seventh decade (1,6,7). Celiac disease affects primarily the 
intestinal system, although it can manifest in a very different 
clinic in the presence of extra-intestinal symptoms. Classical 
findings include chronic diarrhea, weight loss, and nutrient 
deficiencies such as iron and calcium, while exra-intestinal 

findings include anemia, osteoporosis, increased transaminase 
levels, neurological symptoms and infertility. 

There are a number of studies reporting Celiac disease 
accompanying inflammatory bowel disease. We present a rare 
case of Celiac disease and Crohn’s disease in the geriatric age 
group. Our goal is to emphasize Celiac disease from the causes 
of malnutrition, in that it can be underdiagnosed.

Case Presentation
A 72-year-old female patient visited our hospital with 
complaints of malaise, nausea, diarrhea and appetite loss. 
She had complained of diarrhea for seven years. The diarrhea 
was watery, 9-10 times a day and bloodless. Over the last five 
years, she has lost more than 20 kilograms. Her medical history 
includes osteoporosis, psoriasis and a cholecystectomy, although 
there is no known family history of gastrointestinal disorders. 
She had psoriasis and treated with methotrexate until 2010. Her 
medication includes a calcium preparation and bisphosphonate. 
On examination, temperature was recorded at 36.5 °C, heart rate 
102 beats per minute and blood pressure was of 95/60 mmHg. 
The patient’s appearance was cachectic and dehydrated. She 
measured 148 cm tall, 28 kilograms in weight and body mass 
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index was 12.7 kg/m2. She had a palpable liver edge 4 cm below 
the right costal margin and her skin was pale; other system 
examinations were normal. Laboratory studies revealed a serum 
sodium level of 124 mEq/L, potassium 1.8 mEq/L, phosphorus 1.2 
mg/dL, calcium 4.3 mg/dL, albumin 2.4 g/dL, Ast 43 U/L, Alt 56 
U/L and 25 hydroxyvitamin D 12 nmol/L (Table 1). Celiac markers 
Anti-endomysium IgA (+++), Tissue transglutaminase IgA  
98 U/mL (reference range 0-10 U/mL) and Anti-deamidated 
gliadin IgA 41 U/mL (reference range 0-10 U/mL) were positive. 
A gastroscopic examination revealed hyperemic antrum, a mildly 
pale bulbi duodeni and occasional atrophy areas (Figure 1).

Pathological examination showed villous blunting, villous 
flattening, crypt hyperplasia and a small area of gastric 
metaplasia in both bulbus and duodenum mucosa. Increased 
intraepithelial CD3 positive T-lymphocyte infiltration exceeding 
40 lymphocyte/100 enterocyte was also noted which was 
compatible with Celiac disease. 

Colonoscopy revealed a 20 mm diameter lesion on the pili that is 
suspicious for a ulcerovegetan lateral spreading tumor in caecum, 
and a number of white exudate ulcers measuring between 3 
and 15 mm in diameter in ascending colon, hepatic flexure, 
transverse colon, splenic flexure, descending colon, and sigmoid 
column. However, no neoplastic lesion but only pseudopolypoid 
ulcerated and regenerated mucosa was observed in pathological 
examination. Ileocecal biopsy also showed an ulcerated mucosa 
while the other parts of colon were normal.

Magnetic resonance enteroclisis reported an increase in number 
of pleats and wall thickness of intestinal segments in axial 
sections passing through inferior of the umblicus (Figure 2).

Celiac disease was diagnosed and Crohn’s disease was suspected 
clinically. Crohn disease activity index was 336 points at 
admission time. A gluten-free diet started with prednol 20 mg/
day, oral nutritional support was added. Potassium, vitamin D, 

vitamin K and vitamin E were given. After vitamin K replacement, 
the INR level returned to normal. Mesalazine 500 mg 3x2/
day peroral and Methotrexate 12.5 mg/week were added. The 
patient was discharged when her symptoms diminished. She 
weighed 41 kg, her body mass index was 18.71 kg/m2 and Crohn 
disease activity index was 88 points at the time of discharge. Her 
laboratory results returned to normal range when she discharged  
(Table 1). At outpatient follow up prednol dosage was reduced 
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Figure 1. Second segment of duodenum

Figure 1. Bulbus biopsy. A) Flattened villi and crypts hiper plasia. 
(Haematoxylin and eosin, x4), B) Intraepithelial lymphocyte infiltration 
(arrow) (Haematoxylin and eosin, x20), C) CD3 (+) T-lymphocytes infiltration 
in  the surface epithelium and glands exceeding x40 lymphocytes /100 
enterocyte (anti CD3 antibody, x20)
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and stopped. She uses mesalazine and methotrexate for 1.5 

years and she is asymptomatic now.

Discussion

There have been a number of studies associating Celiac 

disease with inflammatory bowel disease, although the 

prevalence is not fully known (8-13). Yang et al. (13) found 

that inflammatory bowel disease was more common in 
Celiac disease patients than in the general population (13). In 
another study investigating this association, the prevalence 
of inflammatory bowel disease in Celiac disease patients was 
found to be 10 times higher than the control group (14). A 
prospective study in 2005 found that Celiac disease was 
more common in those with Crohn’s disease, while another 
study found that Crohn’s disease was more common in those 
who had Celiac disease (15,16). There have also been studies 
emphasizing that the prevalence of Celiac disease is similar 
in those with inflammatory bowel disease and in the general 
population (17). There is a lack of consensus in the literature 
regarding the association between inflammatory bowel 
disease and Celiac disease. 

In our patient, chronic diarrhea had been accompanied by 
malnutrition for the last one year, resulting in serious weight 
loss. The patient was 28 kg at the time of hospital admission. 
Studies have shown that involuntary weight loss is associated 
with increased mortality in elderly patients. It is known that five 
percent weight loss in three years is associated with increased 
mortality. 

There may be many reasons for involuntary weight loss in old 
age, with malignant disease, psychological and social problems, 
gastrointestinal problems and end organ failure being just 
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Figure 2. A) Ileocecal biopsy. The mucosa is ulcerated. Normal mucosa is not 
visible. (Haematoxylin and eosin, x4). B) Normal mucosa in other parts of the 
colon (Haematoxylin and eosin, x4)

Table 1.  Laboratory results
Variable Reference Range Results Results at hospital discharge time

Hemoglobin (g/dL) 11.7-16.1 11.9 11.9

Hematocrit (%) 35-47 31.7 34.9

White cell count (103/µL) 4.5-11.0 7.580 8.56

Platelet (103/µL) 150-450 293 412

Sodium (mEq/L) 136-145 124 136

Potassium (mEq/L) 3.5-5 1.8 4.3

Chloride (mEq/L) 96-110 86 103

Urea (mg/dL) 10-50 11 22

Creatinine (mg/dL) 0.6-1.1 0.55 0.5

25 hydroxyvitamin D (nmol/L) 10-19 light-medium 12 33

Aspartate aminotransferase (U/L) <31 43 45

Alanine aminotransferase (U/L) <34 56 56

International normalized ratio 0.9-1.2 2.1 1.1

C-reactive protein 0-0.5 <0.03 <0.03

Albumin (g/dL) 3.5-5.2 2.4 3.7

Calcium (mg/dL) 8.6-10.2 4.3 8.9

Phosphorus (mg/dL) 2.3-4.5 1.2 3.9

Erythyrocyte sedimentation rate (mm) <30 7 25

Ferrum (µg/dL) 37-145 105 71

Total iron binding capacity (µg/dL) 228-428 139 146

Ferritin (ng/mL) 13-150 346.7 300.2

Folic acid (ng/mL) 3.89-26.8 2.24 >20
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some of these. In general, malignancy is considered in cases of 
involuntary weight loss, and other causes, such as Celiac disease, 
can be overlooked. Up to 20 percent of Celiac patients may 
have abnormal liver function tests, which is known as Celiac 
hepatitis (18). Liver tests ALT, AST were also high in our case. 
After excluding the underlying viral and autoimmune hepatitis, 
abnormality in liver tests was thought to be secondary to Celiac 
disease. 

The onset of diarrhea following the cessation of methotrexate 
due to psoriasis is thought to be a result of inflammatory 
bowel disease. In addition, pseudopolyps and ulcers seen in 
colonoscopy supported inflamatuary bowel disease. 

In our opinion, celiac disease rarely conceive as a cause of 
chronic diarrhea in old age and diagnosis could be delayed. 

At the point of this view, Celiac disease should be kept in 
mind in the presence of chronic diarrhea, weight loss and 
electrolyte imbalance in the geriatric age group, and it should 
be remembered that Crohn’s disease may accompany Celiac 
disease.
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CASE REPORT

Psoas abscess (PA), the accumulation of suppurative fluid in the fascia surrounding the psoas muscle, is a rare condition, with difficult diagnosis. 
Pain, fever, and limping are its main symptoms. In this paper, we report a case of PA presenting with non-specific symptoms, such as pain and 
fatigue. After the diagnosis, drainage of PA was performed, and intravenous antibiotic treatment was started immediately. The patient was 
discharged with improvements in his general condition after three weeks of treatment. This case suggests that PA should be considered in geriatric 
patients presenting with nonspecific symptoms such as fatigue, loss of appetite and weight loss as well as waist and hip pain. Early diagnosis may 
significantly decrease the risk of morbidity and mortality.

Keywords: Psoas abcess, fever, hip pain, fatigue, weight loss
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Abstract

Introduction
Psoas abscess (PA) is a condition due to accumulation of 
suppurative fluid in the fascia surrounding the psoas muscle, 
which has an important role in the flexion of the trunk (1). It 
is rarely encountered and difficult to diagnose. For example, it 
is reported in a study (2) that the mean time span between the 
onset of symptoms and PA diagnosis was found to be 22 days 
with one third of patients diagnosed after 42 days. PA may be 
classified as primary or secondary, depending on the original 
location of the underlying infection. Primary PA usually occurs 
as a result of the transport of an infection via a hematogenous 
or lymphogenesis route from a remote infection site in the body 
(3). Its main risk factors are diabetes mellitus, intravenous drug 
use, human immunodeficiency virus infection, and renal failure 
(4). On the other hand, secondary PA is caused by the spread 
of an infection in the neighborhood of psoas muscle such as 
sigmoid colon, jejunum, ureter, abdominal aorta, kidneys and 
vertebrae. Main risk factors of secondary PA are trauma and 
interventional procedures (5). 

While, the most common bacterial cause of PA is Staphylococcus 
aureus worldwide, Mycobacterium tuberculosis is also seen 
commonly in developing countries. Pain (91%) and fever 
(75%) are two most common complaints of patients applying 

to the clinic. Furthermore, limping, weight loss, and weakness 
can be seen in these patients (4). PA is treated with the use 
of appropriate antibiotics along with drainage of abscess. Even 
though prognosis of PA is good in cases with early treatment, 
mortality rate increases if diagnosis is delayed or unless drainage 
is successfully done.

Case Presentation
A 78-year-old male patient admitted to our clinic with pain in 
his left hip that had begun one month ago. The patient, who 
had been functionally independent before pain, stated that he 
could not perform instrumental activities of daily living anymore 
and that there had been a loss of appetite accompanied by 
approximately weight loss of 5 kgs (i.e., 7% of his body weight). 
As opposed to common characteristics of PA, the patient did not 
have a fever. Furthermore, the patient did have neither night 
sweats nor morning stiffness. 

Before applying to our clinic, the patient had presented 
to physical therapy and rehabilitation, orthopedics and 
neurosurgery clinics with the same complaints. There, the 
patient had been diagnosed with lumbar disc herniation and 
osteoporosis for which calcium and vitamin D had been started 
as a treatment. Then, he admitted to our clinic with no regression 
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in his complaints. Past medical history of the patient includes 
vitiligo diagnosed 50 years ago and cataract surgery as the only 
operation. The patient had no history of prostate cancer or 
prostate biopsy. It was found in the geriatric assessment that 
the patient did not have forgetfulness, depression, falls, urinary 
incontinence and constipation. On physical examination, blood 
pressure was 120/80 mmHg, pulse was 65 beats/min, body 
temperature was 36.8 °C, muscle strength in left hip flexion was 
4/5, left hip movements were painful, and there was no heat 
increase, redness and swelling on hip. There were no significant 
features in other system examinations. 

Comprehensive geriatric assessment was done. Laboratory values 
are presented in Table 1. Results of microbiological cultures, 
brucella, and tuberculosis screening tests were negative. No 
abnormalities were found in radiographs of chest, sacroiliac, 
and pelvis. Screening for malignancy was planned from the 
patient who had high sedimentation rate, weight loss and iron 
deficiency. Multiple myeloma was not detected. Rheumatologic 
markers were negative except weak antinuclear antibody 
positivity. Because of the lumbar disc herniation, he was 
referred to neurosurgery where analgesic was recommended. 
The hip ultrasound revealed that there was a septated cystic 
structure with hypoechoic and hyperechoic areas on the medial 
side of iliopsoas muscle, which implies the PA. Diagnosis of PA 
was then confirmed by the computed tomography (CT), which 
is given in Figure 1. CT-guided drainage was performed. Cell 
count of the sample taken from abscess drainage revealed that 
there exists 35000/mm3 leukocytes. Acid resistant bacteria and 
cytology results were negative. He was started on sulbactam-

ampicillin. S. aureus was the etiologic agent in abscess culture. 
Upper and lower gastrointestinal endoscopy was performed to 
investigate iron deficiency and primary focus of PA. Multiple 
diverticula were found in the entire colon. He started to walk 
without pain after abscess drainage and antibiotic treatment. 
Patient discharged after three weeks of antibiotic therapy. 
One month later, patient admitted to outpatient clinic, control 
laboratory values are presented in Table 1.

Discussion
In this case, clinical features of PA, which are difficult to 
diagnose and which may be atypical in geriatric age group, 
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Table 1. Laboratory values ​​of admission and control of the patient
Admission Control Normal range

Hemoglobin (g/dL) 11 12.9 12.6-17.4

MCV (fL) 93.6 93 81-103 

WBC (x109/L) 8.09 9.04 4.5-11 

Platelet (x109/L) 376 265 150-400 

FPG (mg/dL) 98 96 74-100 

Creatinin (mg/dL) 1.08 1.05 0.67-1.17 

BUN (mg/dL) 26 17 8-23 

GFR (mL/min/1.73 m2) 65 68 >60 

ALT (U/L) 49 13 <50 

AST (U/L) 30 23 <50 

GGT (U/L) 144 55 <55 

ALP (U/L) 206 191 30-120 

Sedimentation (mm/hr) 102 40 <20 

CRP (mg/L) 178 9 <5 

Ferritin (ng/mL) 723 703 23-336 

Transferrin saturation (%) 8 24 13-45 

MCV: Mean corpuscular volume, WBC: White blood cell, FPG: Fasting plasma glucose, BUN: Blood urea nitrogen, GFR: Glomerular filtration rate, ALT: Alanine aminotransferase, AST: 
Aspartate aminotransferase, GGT: Gamma glutamyl transferase, ALP: Alkaline phosphatase, CRP: C-reactive protein, min: Minimum

Figure 1. Psoas abscess in the transverse section of computed tomography 
image at the S2-S3 level
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are emphasized. Our case admitted with complaints of 
severe hip pain, weakness, and loss of appetite. There were 
no risk factors such as immune suppression, diabetes, and 
renal failure, which facilitate PA development. Furthermore, 
the patient did not have fever which is actually a classical 
symptom of PA (6). Generally, absence of symptoms such 
as fever, shivering or sweating may suggest no infection 
which makes diagnosis of PA difficult in our case. This is 
in line with the general situation of PA diagnosis in older 
population due to its atypical course and complications such 
that even sepsis can be seen in some cases (6). Therefore, 
in older patients with severe abdominal and low back pain, 
PA should be considered even if there is no fever. Imaging 
must be performed for definitive diagnosis. Among available 
techniques, CT is the most appropriate method being able to 
provide information about causes of secondary PA in addition 
to diagnosis (7). Alternatively, magnetic resonance imaging 
can be used since it identifies soft tissues well without any 
use of contrast. However, ultrasound is not suggested due to 
its lower diagnostic rate reported to be 48% in a study (8). 

In our case, we think that PA was secondary occurring as a 
result of diverticulosis. Colon pathologies are the second most 
common cause of secondary PA following the infection of the 
spine as the number one reason (9). Finally, after diagnosis is 
made quickly, open or percutaneous abscess drainage should 
be performed for treatment along with the use of antibiotics 
against the infectious agent, as we did in our case.

In this paper, we reported a case of a 78-year old male 
with PA which is a rare condition that might present with 
an atypical clinical course in geriatric age group compared 
to young people. Although fever and pain are its most 
common symptoms, fever may not be seen in older patients. 
Furthermore, patients with nonspecific symptoms such as 
fatigue, loss of appetite, waist and hip pain may be suffering 
from PA. Therefore, atypical presentations should always be 
kept in mind in geriatric age group, as presented in our case 
of a PA without fever.
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