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Turkish Journal of Geriatrics (TJG) is welcoming you with its new face 
in the first issue of 2018. Our scientific journey has started in 1998 and 
since then, our efforts specifically targeted to improve health and 
wellbeing of aging societies globally. 

The Journal has been indexed by both national and international 
indexes for many years. Among all, one of the major milestone was 
the acceptance of the TJG both to the “Science Citation Expanded 
Index” and “Social Citation Index” in 2008. Not only the number of 
the published manuscripts increased, but the admission profile has also 
enlarged since that time. Significant number of qualified authors are 
submitting their manuscripts to our journal to access to the scientists 
working on aged populations.

Focus of continuous improvement causes to give priority to the high 
quality of the content. In this regard, a rationale balance between 
original researches, clinical cases, and “invited” review articles is 
considered. The members of the Editorial Board are determined to 
maintain its current publication policy depending on universal ethical 
values for the future studies. 

Prof. Dr. Yeşim GÖKÇE KUTSAL, M.D.

Editor in Chief

FROM THE EDITOR IN CHIEF



Turkish Journal of Geriatrics (TJG), the official scientific publication 
of the Turkish Geriatrics Society (1), was first published in 1998 giving 
priority on the aging population both in Turkey and in the world with its 
previous name “Geriatri” (Figure 1). 

Figure 1. Geriatri

The Journal has been indexed in Index Copernicus Master List, 
EMBASE, SCOPUS, ELSEVIER, EBSCO and “TR index of Turkish Academic 
Network and Information Center in The Scientific and Technological 
Research Council of Turkey (TÜBITAK-ULAKBİM-TR index)” for many years.

In 2008 the Journal has started to be indexed in the Science 
Citation Index Expanded and the Social Science Citation Index. These 
two recent indexes were established by Thomson Reuters (2). This 
exciting improvement has opened a “new” vision and has given more 
responsibility to the journal for 10 years. With this responsibility, the 
Editorial Team decided to enlarge its vision basically to the international 
population which also will help the Turkish scientists to be more 
acknowledged by their international colleagues meeting on the scientific 
platform of the journal. The name of the journal was changed to “Turkish 
Journal of Geriatrics (TJG)” (Figure 2a) and the format of the TJG has 
been renewed very recently with its first issue in 2018 (Figure 2b).
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After indexed in SCI-exp and SSCI, the number of manuscript admissions increased sharply and to meet 
this demand, the editorial team has changed its structure as well. Editor in chief, expanded Editorial Team 
composed of national and international members, expanded national and international reviewers are cur-
rently working all together with their different scientific backgrounds in aging (3). Both health and social 
sciences aspects of aging are examined within the scope of the Journal.

Since now, 873 manuscripts in 78 issues were published (325 in the first 10 years and 548 in the second 
10 years). Additionally, four special issues were also published. These special issues were prepared basically 
for the abstracts of the international congresses organized by the Turkish Geriatrics Society. The total page 
numbers from the beginning were counted as 5293. Thousands of authors (n=2986) contributed to the Jour-
nal and they cited 19.216 references.1 The Editorial Team has shared this updated information of the Journal 
with its scientific team on 28th of February 2018 in its 20th anniversary meeting (4).

As the Editorial Team, we are very aware of the responsibility which TJG has given to us since 
many years.

We are committed to continuing our efforts to the improvement of the scientific work on aging 
related issues at the highest level of our agenda. 
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A POPULATION-BASED STUDY: THE 
APPROPRIATENESS OF DRUG USE IN THE 
ELDERLY ACCORDING TO BEERS CRITERIA

TOPLUM TABANLI BİR ÇALIŞMA: YAŞLILARDA 
İLAÇ KULLANIMININ BEERS KRİTERLERİNE 
UYGUNLUK DURUMU

Introduction: The elderly population has the highest rates of drug use and is more sensitive 
to drug effects. Inappropriate drug use can cause unwanted effects in such a population. We 
aimed to evaluate inappropriate drug use in the elderly population according to Beers criteria.

Materials and Method: This cross-sectional, descriptive study used a simple systematic 
method to select individuals aged ˃65 years residing in Kepez district of Canakkale. All 
medicines used by participants were identified and evaluated according to Beers criteria.

Results: The mean age of the participants was 74.1±6.5 (65–91) years. In our study, 
95.7% of the participants had at least one chronic illness and 84.5% had at least three chronic 
illnesses. The mean total number of drugs used was 5.0±3.2 (0–15). According to Beers criteria, 
inappropriate drug use was detected in 35 (30%) instances. Non-steroidal anti-inflammatory 
drugs were the most frequent inappropriately used drugs in the study population [n=13 
(11.2%)].

Conclusion: In this study, the rates of inappropriate drug use (35; 30%) were lower than 
those previously reported. Our findings underline the importance of adhering to guidelines for 
rational drug use in prescribing medications to elderly.

Keywords: Potentially inappropriate medication list; Drug interactions; Drug-related side 
effects and adverse reactions; Chronic disease; Inappropriate prescribing; Turkey

Giriş: Yaşlı popülasyon en yüksek ilaç kullanım oranına sahip olup ilaç etkilerine daha 
duyarlıdırlar. Uygunsuz ilaç kullanımı bu hastalarda istenmeyen etkilerin ortaya çıkmasına 
neden olabilmektedir.  Bu çalışmada Beers kriterlerine göre yaşlılarda uygunsuz ilaç kullanımının 
değerlendirilmesi amaçlanmaktadır.

Gereç Yöntem: Kesitsel, tanımlayıcı desendeki araştırmamızda Çanakkale Kepez beldesinde 
ikamet eden 65 yaş ve üzeri bireylerden basit sistematik yöntemle örneklem seçildi. Çalışmaya 
alınan yaşlıların aktif kullandıkları tüm ilaçlar belirlenip Beers kriterleri açısından değerlendirildi.

Bulgular: Katılımcıların yaş ortalaması 74.1±6.5 65-91 idi. Çalışmamızda yaşlıların 
%95.7’sinde en az bir kronik hastalık, %84.5’inde ise en az üç kronik hastalık varlığı saptanmıştır. 
Yaşlıların kullandıkları toplam ilaç sayısı ortalama 5.0±3.2 0–15 idi. Beers kriterlerine göre 
toplam 35 (%30) durumda uygunsuz ilaç kullanımı saptandı. Çalışmamızda en sık uygunsuz 
kullanılan ilaç olarak 13 (%11.2) bireyde non-steroidal antienflamatuar ilaçlar saptandı.

Sonuç: Literatürdeki diğer araştırmalara göre daha az oranda olsa da çalışmamızda yaşlı 
hastalarda (35; %30) uygunsuz ilaç kullanımı olduğu saptanmıştır. Yaşlı hastalara ilaç reçete 
edilirken akılcı ilaç kullanım kurallarına uymanın önemi ortaya çıkmıştır.

Anahtar sözcükler: Potansiyel uygun olmayan ilaç listesi; İlaç etkileşimi; İlaç yan etkisi; 
Kronik hastalık; Uygunsuz reçeteleme; Türkiye
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INTRODUCTION

Elderly individuals are more prone to experience 
drug adverse effects and drug–drug interaction 
because of physiological changes associated with 
ageing, which are liable to affect drug metabolism 
(1). The population that consumed the most drugs 
was aged ≥65 years, and 17%-19% consumed at 
least 10 drugs per week (2). 

The use of drugs in elderly people is often 
inappropriate partly because of the complexities 
of prescribing as well as other patient, provider, 
and health-system factors so inappropriate 
prescribing in elderly people has therefore become 
an important public-health issue worldwide. 
Even while there are too many terms to describe 
prescribing quality (such as good, poor, optimal), 
the term of appropriate drug use can be used to 
express the quality level needed to be reached in 
practice (3).

Various criteria have been developed to guide 
appropriate drug use in elderly individuals and they 
can be grouped in 1. implicit criteria (judgement 
based) such as the Medication Appropriateness 
Index-MAI and 2. explicit criteria (criterion-based) 
such as Beers and STOPP/START criterias (4).

Explicit criteria are composed by literature 
review and expert consensus. Using explicit criteria 
is easier than using implicit criteria in practice 
because of explicit criteria are just focus on drugs 
and/or drug-disease relation without any need to 
clinical judgement (such as patient preferences, 
all medicines of patient) (5).

O’Mahony and Gallagher (6), offer six 
principles for selecting optimal explicit criteria: (i) 
organization based on physiological systems and 
rapid applicability in daily practice; (ii) inclusion 
of the more common errors of commission 
and omission in prescribing for older adults; 
(iii) generalizability to the global community of 
physicians and pharmacists; (iv) ease of interface 

with computer records of co-morbidities of 
patients and lists of drugs; (v) ability to reduce 
the prevalence of potentially inappropriate 
medications in older adults in different settings; 
and (vi) ability to reduce the incidence and 
negative impact of adverse drug reactions but 
there is no explicit criteria can fulfil all principles 
(4). Because of there is not any ideal criteria for 
screening inappropriate drug use, any of them 
can be selected according to situations such as 
for research or daily clinical routine (5). 

The use of certain medications in elderly 
individuals should be avoided according to 
the Beers criteria developed by the American 
Geriatrics Society to prevent inappropriate 
drug use among elderly and updated in 2015 
(Tables 2-4). In these criteria, all drugs with a 
high potential to cause adverse effects in elderly 
individuals are listed; adverse effects of each drug 
group are specified and recommendations for 
use are provided. Depending on the changes in 
kidney function and drug interactions in elderly 
individuals, special restrictions may be required 
with respect to dosage, dose interval and 
treatment duration. Beers criteria were found to 
be a highly useful guide for reducing inappropriate 
drug use, minimising drug-related adverse effects 
and reducing treatment costs (7). Inappropriate 
drug use rate according to Beers criteria change 
from %10.3 to %66.7 in literature (8,9).

Beers criteria has also some limitations but it is  
still widely used (10). Also Beers criteria is most cited  
explicit criteria in literature (4). STOPP/START 
has three implicit prescribing rules unlike Beers 
criteria, that means using STOPP/START criteria 
to screen inappropriate drug use need clinical 
judgement (11).

In this study we aimed to assess the 
appropriateness of drug use in the elderly 
population in the Kepez district of Canakkale on 
the basis of Beers criteria.   
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MATERIALS AND METHOD

Sampling methodology

This cross-sectional, descriptive study included 
1161 individuals aged ≥65 years residing in 
Kepez district of Canakkale. The sample size is 
calculated 124 people for estimated prevalence 
for inappropriate drug use rate of 0.10 with the 
precision value of 0,05 (8). A simple systematic 
method was used to select the study sample. 
The list of elderly individuals was obtained from 
the Kepez Municipality and sorted according 
to age and sex. One from every 10 in a row 
like 1.-11.-21. were invited to participate in the 
study. The selected individuals were contacted 
via telephone calls or by personal visits to 
their residence addresses. In case the selected 
individuals were not reachable or did not meet 
the selection criteria, the next individual in the 
list was contacted till the set total number of 
targeted participants was achieved.

Inclusion and exclusion criteria

Individuals aged ≥65 years were eligible for 
the study. Exclusion criteria included presence of 
illness or disability that would prevent compliance 
with the study method (such as the presence of 
a psychiatric disorder that would disrupt reality 
assessment or a medical condition that would 
impair the ability to respond to questions).

Application

A total of 37 elderly persons could not be 
reached because of death, change in address 
or owing to errors in the recorded data. Two 
participants with dementia and hearing loss 
were excluded, whereas 36 (%31) participants 
were excluded because they did not agree to 
participate in the study. Data collection was 
completed after reaching 10% (116) of the target 
group.

Participants were invited to the Family 
Medicine clinic at the Canakkale Onsekiz 

Mart University Hospital for interview and 30 
participants were interviewed at their home 
after they expressed their inability to visit 
the clinic. Written informed consent of the 
participants was obtained before administering 
the questionnaires. The data were anonymously 
recorded.

Permits and approvals

Before initiating the study, approval was 
obtained from the Clinical Research Ethics 
Committee at the Canakkale Onsekiz Mart 
University. Elderly individuals invited to 
participate in the study were provided verbal 
data regarding the study, and written consent 
was obtained.

Statistical analysis

Data were analysed using the descriptive 
features in IBM SPSS v20 software. Non-
parametric analysis (Mann Whitney U test for 
two independent samples, Kendall’s tau-b 
correlation) were used when appropriate.

RESULTS

Sociodemographic characteristics

Of the 116 elderly individuals, 56 (48.3%) were 
males and 60 (51.7%) were females. The mean age 
of the participants was 74.1±6.5 (65–91) years; 
there was no significant difference between the 
mean age of males (73.7±6.2 years) and those of 
females (74.4±6.8 years) (p=0,680). Furthermore, 
77 (66.4%) participants were married and 39 
(33.6%) were widowed. Seventy-five (64.7%) 
participants were primary school graduates. 
For male participants, the mean weight was 
78.5±14.6 (range, 50–135) kg, mean height was 
171.2±7.1 (155–195) cm and mean body mass 
index (BMI) was 26.7±5.6 kg/m2. For of female 
participants, the mean weight was 70.9±13.0 
(44–110) kg, mean height was 155.7±7.0 (143–
171) cm and mean BMI was 29.3±5.6 kg/m2.
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Chronic diseases

In our study, 95.7% of the participants had at 
least one chronic illness and 84.5% had at least 
three chronic illnesses. Five (4.3%) participants 
stated that they did not have any chronic 
disease. The mean number of chronic diseases 
in the study population was 5.7±2.9 (0–12). The 
chronic diseases and their prevalence in our 
study population are given in Table 1.

Drug use, adverse effects and drug–drug 
interactions

Eleven (9.5%) participants were not using any 
medication. The mean total number of drugs 
used by the participants was 5.0±3.2 (0–15); the 
average daily dose of medication was 5.7±4.1 
(0–26). In our study, the most frequently used 
medicines according to the anatomic therapeutic 
chemical classification were cardiovascular 
system drugs (69.8%), digestive system and 
metabolism drugs (62.1%), nervous system drugs 
(47.4%), blood and blood-forming drugs (44.8%), 
musculoskeletal drugs (37.1%), sensory organ 
drugs (13.8%) and respiratory system drugs 
(12.1%).

Sixty-four (55.2%) participants used five or 
more drugs per day. A positive correlation was 
observed between the number of medications 
used and age (tau-b=0.140; p=0.036). The total 
number of drugs used by female participants 
(5.6±2.9) was significantly higher than that 
used by male participants (4.3±3.4) (U=1208.0; 
p=0.009). There was no significant difference 
between female (6.0±3.4) and male (5.4±4.8) 
participants (U=1441.0; p=0.185) with respect 
to the number of daily medication doses. 
The incidence of chronic illness among the 
participants was positively correlated with the 
number of medications used (tau-b=0.546; 
p<0.001) and daily doses of medication 
(tau-b=0.470; p<0.001). 

There was a positive correlation between the 
number of drugs used by the participants and 

the incidence of adverse effects (tau-b=0.288; 
p<0.001). The number of medicines used and 
the number of medicines taken daily were 
significantly higher in participants with adverse 
effects (7.0±3.1 and 8.2±3.5, respectively) than in 
those who did not have experience any adverse 
effects (4.4±3.0 and 4.9±4.0, respectively) 
(U=651.0; p<0.001 and U=580.0; p<0.001, 
respectively). 

According to Beers criteria updated in 2015 
by the American Geriatrics Society, Twenty-
four (20.7%) participants were on long-term 
NSAID therapy. Eleven (9.5%) participants 
who use NSAIDs were using PPI, whereas 13 
(11.2%) participants were inappropriately using 
NSAIDs. Forty-five (38.8%) participants were 
using proton-pump inhibitors (PPIs). Except for 
high-risk individuals such as those on long-term 
non-steroidal anti-inflammatory drug (NSAID) 
therapy, the use of PPI for more than 8 weeks 
is inappropriate in elderly individuals. We were 
unable to assess the appropriateness of use of 
PPIs owing to inadequate data regarding the 
duration of use of PPI (Table 2).

Inappropriate drug use that could cause 
aggravation of disease in elderly individuals 
owing to drug–disease interactions was 
also evaluated according to Beers criteria. 
Inappropriate NSAID use was detected in two 
(1.7%) of eight participants with chronic heart 
failure. In two (1.7%) of eight participants with 
dementia, inappropriate drug use, which could 
lead to disease aggravation, was detected. 
Participants with syncope, delirium and history 
of falls could not be evaluated because of 
inadequate data (Table 3).

Drug groups that are not suitable for use in 
combination in elderly individuals owing to drug–
drug interactions were evaluated according 
to Beers criteria. In three (2.6%) participants, 
combined use of three CNS-active drugs 
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was detected, and in one (0.9%) participant, 
combined use of five CNS-active drugs was 
found (Table 4). Overall, we determined 35 (30%) 
instances of inappropriate drug use according to 

Beers criteria. The numbers and percentages of 
participants who met the 2015 Beers criteria are 
given in Tables 2-4. 

Table 1. Prevalence of chronic diseases in the study population.

Diseases n %

None 5 4.3

Hypertension 76 65.5

Diseases of the sensory organs (cataract, glaucoma, visual defects, xeroph-
thalmia, hearing loss, etc.) 69 59.5

Diseases of the gastrointestinal system (peptic ulcer, gastritis, reflux, consti-
pation, irritable bowel disease, etc.) 65 56.0

Gonarthrosis 57 49.1

Cardiovascular diseases (coronary artery disease, arrhythmia, valve diseases, 
orthostatic hypotension, peripheral vascular diseases, etc.) 55 47.4

Hyperlipidaemia 49 42.2

Osteoporosis 40 34.5

Rheumatic diseases (joint rheumatism/aching joints, gout, etc.) 38 32.8

Diabetes mellitus 36 31.0

Neurological/cerebrovascular diseases (Alzheimer’s disease, Parkinson’s dis-
ease, ischaemic or haemorrhagic stroke, migraine, etc.) 36 31.0

Anaemia (Iron deficiency anaemia, chronic disease anaemia, etc.) 35 30.2

Benign prostatic hyperplasia 24 20.7

Psychological diseases (depression, anxiety, sleep disturbance, psychotic dis-
orders, etc.) 21 18.1

Lung diseases (chronic obstructive pulmonary disease, asthma, etc.) 19 16.4

Cancer (lung, colon, stomach, breast, prostate, lymphoma, leukaemia) 13 11.2

Thyroid/parathyroid diseases 9 7.8

Urinary system diseases (urinary incontinence, urinary infection, chronic kid-
ney disease, etc.) 9 7.8

Skin diseases/allergic disorders 6 5.2
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DISCUSSION

Ageing is associated with an increase in the incidence 
of many diseases, particularly chronic diseases (12). 
In a study conducted in the United States, 86%–92% 
of individuals aged ≥65 years were found to have at 
least one chronic illness; whereas 30.7%–41.3% of 
individuals had at least three concomitant chronic 
illnesses (13). In our study, 95.7% of participants 
had at least one chronic disease, whereas 84.5% 
of participants had at least three chronic diseases. 
While the proportion of individuals with one chronic 
disease was comparable between the two studies, 
the rate of comorbidity in our study was much 
higher than that reported in the study conducted in 
the United States. Greater disease burden naturally 
leads to an increased drug use. The proportion of 
elderly individuals in the United States is 13%, and 
they account for 34% of the population that uses 
written prescriptions. It was found that 95% of 
elderly individuals use drugs at least once a week, 
and 12% use drugs ≥10 times per week (14). In the 
present study, 55.2% of participants used five or 
more medications per day, while a corresponding 
rate of 66.9% was recently reported in India (15).

Potentially inappropriate medication use 

In our study, inappropriate drug use was found 
in 22.4% of the participants according to Beers 
criteria [NSAID (11.2%), antispasmodic drug (2.6%), 
muscle relaxant (1.7%) and dipiridamol (1.7%)]. 
Nitrofurantoin and amiodarone were each used 
by 0.9% of participants; these were considered 
inappropriate drugs for use in the elderly population. 
The use of PPI could not be assessed owing to lack 
of data regarding the duration of use.

Potentially drug–disease or drug–syndrome 
interactions 

In our study, drug use in five (4.3%) participants 
were found to be inappropriate according to Beers 
criteria because of the potential for drug–disease 
interaction. Inappropriate drug use was detected in 
two (1.7%) of eight participants with chronic heart 
failure; all were attributable to inappropriate NSAID 

use. Doctors need to be careful while prescribing 
a combination of drugs to prevent unwanted 
situations; for example, non-dihydropyridine-
derived calcium channel blockers are found in many 
anti-hypertensive medications and their use is not 
appropriate in individuals with chronic heart failure. 
Two (1.7%) of eight participants with dementia 
were categorised as those with inappropriate 
drug use (inappropriate use of anti-psychotic and 
H2 receptor blocker, respectively). H2 receptor 
antagonists are generally believed to be safe drugs; 
however, according to Beers criteria, these should 
be avoided in individuals with dementia. Although 
found at a very low rate in our study, in a previous 
study (15), H2 receptor antagonists were found to be 
the most prescribed inappropriate drugs according 
to Beers criteria. In our study, one (0.9%) of the 
four participants with insomnia was categorised 
as an inappropriate drug user (inappropriate use 
of psychostimulant drug). Although we did not 
detect inappropriate use of oral decongestants in 
our study, doctors should avoid prescribing oral 
decongestants to individuals with complaints of 
insomnia because oral decongestants are found in 
many over-the-counter medications. Although these 
are included in Beers criteria, studies regarding 
syncope, delirium and falling history could not be 
assessed owing to inadequacy of data (Table 3).

Potentially drug–drug interactions 

In our study, four (3.4%) participants had 
inappropriate drug use owing to potential drug–
drug interactions according to Beers criteria. Three 
(2.6%) participants used a combination of three 
drugs that affected the central nervous system and 
one (0.9%) participant used a combination of five 
drugs (Table 4).

General considerations

In our study we found inappropriate drug 
use in 30% instances. These data are obtained 
from population based study and important for 
Turkey the country that have limited data about 
inappropriate drug usage. Studies conducted 
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overseas have yielded inconsistent results (16). A 
study in Switzerland found inappropriate drug use 
in 10.3% of elderly individuals (8). In another study 
66.7% of elderly individuals used inappropriate 
drugs (9). 

In general, earlier studies in the literature were 
conducted in individuals who were admitted to 
emergency services or hospitals with complaints 
of drug adverse effects. This may explain the 
lower rates of inappropriate drug use found in 
our study (35; 30%). Nevertheless, a community-
based study in Spain found a higher prevalence 
(44.8%) of inappropriate drug use than that 
found in our study (17). Differences can be due to 
limitation of Beers criteria that it is not applicable 
outside the US (18).

According to our study results, the rate of 
inappropriate drug use among elderly individuals is 
at an unacceptable level. Therefore, adapting to the 
guidelines of rational drug use in elderly individuals 
for clinical practice is more important. NSAIDs 
were found to account for a large proportion of 
inappropriate drug use in our study. NSAIDs tend 
to be perceived as non-harmful by the population 
and are widely used as over-the-counter drugs (19). 
In addition to adapting to guidelines of rational 
drug use while prescribing drugs, population-based 
education interventions should be performed 
to reduce inappropriate drug use. The physician 
should follow the guidelines for rational drug use 
while prescribing drugs and should review the 
medicines used by elderly individuals during each 
follow-up visit. 
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AN EVALUATION OF ABUSE AND NEGLECT 
IN ELDERLY WITH THE HWALEK-SENGSTOCK 
ELDER ABUSE SCREENING TEST

YAŞLILARIN İSTİSMAR VE İHMALE UĞRAMA 
DURUMLARININ HWALEK-SENGSTOCK 
YAŞLI İSTİSMARI TARAMA TESTİ İLE 
DEĞERLENDİRİLMESİ

Introduction: The participants in this study, which was conducted to evaluate abuse and 
neglect in the elderly using the Hwalek–Sengstock Elder Abuse Screening Test, comprised 
older adults aged 65 and over, residing in Etimesgut, Ankara. 

Materials and Method: The study employed the Hwalek–Sengstock Elder Abuse Screening 
Test as the data collection instrument. In addition to standard deviation and arithmetic mean, 
the t-test was used for data comparisons between two groups, and analysis of variance was 
conducted when analyzing more than two groups. 

Results: The abuse and neglect status of the participants displayed significant differences 
with respect to educational attainment, monthly income, number of children, other household 
members, ownership of residence, and social security (p < 0.05).

 Conclusion: The elderly experience serious health problems because of physical, 
psychological, sexual, and economic violence and neglect.

Keywords: Aged; Elder abuse; Surveys and Questionnaires/standards

Giriş: Yaşlıların istismar ve ihmale uğrama durumlarının Hwalek-Sengstock Yaşlı İstismarı 
Tarama Testi ile değerlendirilmesini amaçlayan bu çalışmaya Ankara ili, Etimesgut ilçesinde 
ikamet eden 65 yaş ve üzeri yaşlılar katılmıştır. 

Gereç ve Yöntem: Çalışmada veri toplama aracı olarak “Hwalek-Sengstock Yaşlı İstismarı 
Tarama Testi” kullanılmıştır. Verilerin çözümlenmesinde standart sapma, aritmetik ortalama, ikili 
gruplar için t testi, ikiden daha fazla grup için ise varyans analizi kullanılmıştır. 

Bulgular: Yaşlıların istismar ve ihmale uğrama durumlarının öğretim düzeyine, aylık gelire, 
çocuk sayısına, birlikte yaşanılan kişiye, yaşadığı evin mülkiyet durumuna ve sosyal güvencesine 
göre anlamlı bir farklılık gösterdiği (p<0.05) belirlenmiştir. 

Sonuç: Yaşlılar yaşadıkları fiziksel, psikolojik, cinsel, ekonomik şiddetten ve ihmalden dolayı 
ciddi sağlık sorunları yaşamaktadır.

Anahtar sözcükler: Yaşlı; Yaşlı istismarı; Değerlendirme
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INTRODUCTION

The proportion of elderly persons within the 
global population is rapidly increasing with 
decreasing natality, improving living standards, 
and the consequent increasing human longevity (1). 
According to the United Nations World Population 
Prospects Report published in 2010, the 69.31-
year life expectancy at that time was expected to 
reach 75.5 years by 2050. In Turkey, the 78-year 
life expectancy in 2014 is anticipated to reach 78.5 
years by 2050 (2,3). The number of elderly victims 
of abuse and neglect is expected to rise in line with 
the increase in the elderly population (4).

The increasing population, physical and socio-
cultural changes in old age, and deteriorating 
economic conditions lead to inadequate home or 
institutional care support for older adults, and elder 
abuse and neglect (5). According to the International 
Network for the Prevention of Elder Abuse and the 
World Health Organization Toronto Declaration, 
elder abuse is “a single or repeated act, or lack of 
appropriate action, occurring within any relationship 
where there is an expectation of trust which causes 
harm or distress to an older person,” while neglect 
is an intentional or unintentional failure to meet the 
social, physical, or emotional needs of an older adult 
(4,6). It can take many forms, including physical, 
emotional, financial, and sexual abuse, as well as 
self-neglect- where there is no perpetrator (7). The 
United Nations International Plan of Action (2002) 
adopted in Madrid recognized the importance of 
addressing abuse and neglect of older adults and 
incorporated it within its framework for universal 
human rights (8).

The current evidence, as reported by the WHO 
European Report 2011, shows an estimated 2500 
annual homicides among older people, as a result 
of maltreatment committed by family members. In 
addition, the document estimated that about 29 
million of the European subjects analyzed (19·4% of 
the total) are victims of psychological abuse, 6 million 
of financial abuse, 4 million of physical mistreatment 
and 1 million of sexual mistreatment (9).

Several studies on elder abuse and neglect 
have been conducted both in Turkey and abroad  
(10-15). These studies show that elder abuse is often 
perpetrated by the relatives and caregivers of the 
older person, and that emotional abuse is the most 
frequently committed form. The present study was 
planned and conducted to evaluate abuse and 
neglect in older adults using the Hwalek–Sengstock 
Elder Abuse Screening Test.

MATERIALS AND METHOD

The participants in this study, which aimed 
at evaluating elder abuse and neglect using the 
Hwalek–Sengstock Elder Abuse Screening Test, 
comprised older adults aged ≥65, residing in 
Etimesgut, Ankara. The study employed systematic 
sampling, a probability sampling method, because 
of time and cost restrictions. The sample group 
comprised 508 older adults.

Sample size calculation was performed to 
estimate the overall score of Hwalek-Sengstock 
test. In the research sample size was calculated 
using the formula (n=N.s2.Z· 2/((N-1).d2+s2.Z· 2) 
that is recommended for quantitative studies and 
finite population (16).  From the parameters that 
form the formula; standard deviation calculated was 
s=0.22, the effect size was d=0.02, the significance 
level was α=0.05=Zα=1.96 and the minimum 
sample was calculated with this formula was 465 
people. Considering missing and not returning 
questionnaires, a total of 550 questionnaires were 
distributed and 508 questionnaires were evaluated. 
In the study aiming to determine the level of abuse 
in the elderly, the overall mean value of the effect 
size and s values ​​for the abuse variables 1 and 2 was 
taken into account.

 Questionnaires were used as the data collection 
method. The study made use of the Hwalek–
Sengstock Elder Abuse Screening Test developed 
by Hwalek and Sengstock and adapted to Turkish 
by Özmete (4,17).  
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Hwalek–Sengstock Elder Abuse Screening 
Test: The scale consists of 15 items and three 
conceptual categories (factors). These three factors 
are “overt violation of personal rights and direct 
abuse” (items 4, 9, 10, 11, and 15), “characteristics 
of the elder that make him or her vulnerable to 
abuse” (items 1, 3, and 6) and “characteristics of 
potentially abusive situations” (items 2, 5, 7, 8, 12, 
13, and 14) (4). In the study, responses to each item 
in the measure were coded as 1 for experiencing 
abuse and neglect and 2 for not experienced. In this 
case, the average scores ranged from 1 to 2, and 
approaching 1 indicates that the level of abuse and 
neglect of the elderly increases. Items 1, 2, 4, 6, 12 
and 14 in the test are reverse-coded.

In the study, it was found that the obtained 
parametric test assumptions were met.  normality 
assumtion was checked by Kolmogorov-Smirnov 
test, skewness and curtosis coefficient.

 Each item in the Hwalek–Sengstock Elder Abuse 
Screening Test was represented as percentage 
distribution, arithmetic mean, and standard 
deviation. In comparing participants’ demographic 
characteristics with the scale items, the t-test was 
used when analyzing two groups and an analysis 
of variance was conducted for more than two 
groups (for the given parametric test assumptions 
obtained). As a result of the variance analysis, the 
source of the difference was determined by the 
Tukey test. Additionally, reliability was assessed with 
Cronbach’s Alpha coefficient, which was computed 
as 0.745.

Ethical consideration

Signed informed consent was obtained from all 
elderly. The ethics committee of university approved 
the study, which was conducted according to the 
Declaration of Helsinki.

RESULTS

The study data revealed that 29.9% of the older 
adults were female and 82.1% were male, while 
82.1% of the participants were 75 years old and 

under. Of the total, 50.4% were elementary school 
graduates, 78% had a monthly income of 2250 TL 
and under, 91% had two or more children, and 53% 
lived with their spouses. Homeowners accounted 
for 85.8% of the participants. The percentages of 
participants who were socially insured by SSK (for 
private and public sector workers), Emekli Sandığı 
(for civil servants), and Bağ-kur (for artisans, farmers, 
and the self-employed) were 51%, 28%, and 15.2%, 
respectively (Table 1).

Descriptive statistics for the Hwalek–Sengstock 
Elder Abuse Screening Test are presented in Table 2. 
An overall majority of the older adults replied “Yes” 
to “Do you have anyone who spends time with you, 
taking you shopping or to the doctor?” “Are you 
helping to support someone?” and replied “No” to 
“Who makes decisions about your life?” the overall 
majority replied “I.” Subscale and scale scores are 
overall scores with a maximum of 2.

Descriptive statistics for the subscales (factors) 
of the Hwalek–Sengstock Elder Abuse Screening 
Test are presented in Table 3. In general, the level 
of neglect and abuse was low for all three subscales. 
The highest subscale means were computed for 
“Characteristics of potentially abusive situations” 
( =1.810). And the lowest subscale means were 
computed for “Characteristics of the elder that 
make him or her vulnerable to abuse” ( =1.778).

The t-test and analysis of variance results are 
presented in Table 4. No significant differences in 
neglect and abuse status of the participants were 
observed with respect to gender or age (p>0.05), 
while there were significant differences with respect 
to educational attainment, monthly income, number 
of children, other household members, ownership of 
residence, and social security (p<0.05). The groups 
with increased exposure to neglect and abuse than 
the other groups were those who had an elementary 
school degree or less, who had a monthly income 
of 1000TL and under, who were childless, who lived 
alone, who were tenants, who had no social security, 
and who had a green card.  
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Table 1. Distribution of participants according to their individual characteristics (n=508).

Variables Group n %

Gender
Female 152 29.9

Male 356 70.1

Age

65-70 278 54.7

71-75 139 27.4

76-80 62 12.2

81-85 19 3.7

≥85 10 2.0

Education Level

Elementary school or less 256 50.4

Middle School 100 19.7

High School 92 18.1

University 60 11.8

Monthly Income

≤1000 TL 68 13.4

1001–1500 188 37.0

1501–2250 140 27.6

2251–3000 63 12.4

3001 and over 49 9.6

Number of Children
None

1
2
3
4

5 or more

16
30

128
150
109
75

3.1
5.9

25.2
29.5
21.5
14.8

Other Household Members

Alone
With spouse
With relative

With spouse and children
 Other

83
269
14

117
25

16.3
53.0
2.8

23.0
4.9

Ownership of Residence Home owner
Tenant

436
72

85.8
14.2

Social Security
None

Green Card
Emekli Sandığı

Bağ-kur
SSK

7
23

142
77

259

1.4
4.5

28.0
15.2
51.0

Total 508 100.0
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Table 2. Descriptive statistics for the Hwalek–Sengstock Elder Abuse Screening Test.

Items
Yes No

f % f %

1. Do you have anyone who spends time with you, taking you 
shopping or to the doctor? 372 73.2 136 26.8

2. Are you helping to support someone? 305 60.0 203 40.0

3. Are you sad or lonely often? 126 24.8 382 75.2

4. Who makes decisions about your life- like how you should live or 
where you should live?

Myself Someone else

445 87.6 63 12.4

5. Do you feel uncomfortable with anyone in your family? 52 10.4 455 89.6

6. Can you take your own medication and get around by yourself? 432 85.0 76 15.0

7. Do you feel that nobody wants you around? 79 15.6 429 84.4

8. Does anyone in your family drink a lot? 67 13.2 441 86.8

9. Does someone in your family make you stay in bed or tell you 
you’re sick when you know you’re not? 73 14.4 435 85.6

10. Has anyone forced you to do things you did not want to do? 41 8.1 467 91.9

11. Has anyone taken things that belong to you without your consent? 59 11.6 449 88.4

12. Do you trust most of the people in your family? 440 86.6 68 13.4

13. Does anyone tell you that you give them too much trouble? 55 10.8 453 89.2

14. Do you have enough privacy at home? 462 90.9 46 9.1

15. Has anyone close to you tried to hurt you or harm you recently? 45 8.9 463 91.1

Table 3. Descriptive statistics for the subscales of the Hwalek–Sengstock Elder Abuse Screening Test.

Subscales / Factors n Number of 
Items sd

Overt violation of personal rights and direct abuse 508 5 1.789 0.172

Characteristics of the elder that make him or her vulnerable to 
abuse 508 3 1.778 0.259

Characteristics of potentially abusive situations 508 7 1.810 0.233

Overall 508 15 1.796 0.148
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Table 4. Distribution of the Hwalek–Sengstock Elder Abuse Screening Test by the demographic characteristics of the 
participants (n=508).

Variable Group sd t/F P

Gender
Female 1.81 0.11

1.772 0.077
Male 1.78 0.14

Age

65–70 1.79 0.14

0.880 0.476

71–75 1.80 0.12
76–80 1.80 0.12
81–85 1.82 0.07
≥85 1.74 0.19

Education

Elementary school or less 1.77a 0.13

2.703 0.045*
Middle School 1.80b 0.13
High School 1.81b 0.12
University 1.82b 0.13

Monthly Income

≤1000 TL 1.73a 0.16

5.346 p<0.001**

1001–1500 1.79b 0.13
1501–2250 1.80b 0.13
2251–3000 1.82b 0.10
3001 and over 1.83b 0.12

Number of 
Children

None
1
2
3
4
5 or more

1.67a 0.21

4.540 p<0.001**

1.77b 0.16

1.81b 0.11

1.81b 0.12

1.79b 0.14

1.77b 0.13

Other Household 
Members

Alone
With spouse
With relative
With spouse and children
Other

1.74a 0.15

6.387 p<0.001**

1.81b 0.12

1.79b 0.17

1.80b 0.13

1.80b 0.10

Ownership of 
Residence

Homeowner
Tenant

1.80 0.12
3.875 p<0.001**

1.73 0.16

Social Security
None
Green Card
Emekli Sandığı
Bağ-kur
SSK

1.71a 0.06

6.598 p<0.001**

1.68a 0.20

1.79b 0.13

1.78b 0.14

1.81b 0.11

*p<0.05 **p<0.01; the differences between the averages containing different letters are significant.
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DISCUSSION

The elderly experience serious health problems 
because of physical, psychological, sexual and 
economic violence and neglect. However, incidents 
of violence and abuse are usually kept within the 
family. In incidents reported to the public authorities, 
older adults, believing that their relatives would 
be prosecuted, choose to remain silent as to the 
perpetrator, and thus accept violence (18).

An overall majority of the older adults replied 
“Yes” to “Do you have anyone who spends time 
with you, taking you shopping or to the doctor?” 
and “Are you helping to support someone?” and 
replied “No” to “Do you feel uncomfortable with 
anyone in your family?” “Do you feel that nobody 
wants you around?” and “Does anyone in your 
family drink a lot?”

In general, the participants reported that no one 
close to them had recently tried to hurt or harm 
them, they had enough privacy at home, and there 
was no one who forced them to do things they did 
not want to do. This could be attributed to the fact 
that slightly over 50% of the participants were less 
aged people in the 65–70 age group; therefore, 
they were capable of living with their spouses 
without being dependent on others. Özmete 
and Megahead reported that the highest rate of 
abuse was observed for “Do you have anyone who 
spends time with you, taking you shopping or to the 
doctor?” (12).

In the present study, most older adults said that 
they were the ones who made decisions about 
their lives. This result reveals that more than half 
of the participants retained authority over their life 
decisions as they were less elderly adults.

According to the descriptive statistics for 
the subscales (factors) of the Hwalek–Sengstock 
Elder Abuse Screening Test, neglect and abuse 
were not excessively experienced in any of the 
three subscales. The overall mean score for the 
scale was computed as =1.843. “Characteristics 
of the elder that make him or her vulnerable 

to abuse” ( =1.778) and “Characteristics of 
potentially abusive situations” ( =1.810) were 
the subscales with the lowest and the highest 
mean scores, respectively. This indicates greater 
neglect and abuse in the “Characteristics of the 
elder that make him or her vulnerable to abuse” 
subscale in comparison with the other subscales. 
In the present study, the overall level of elder 
neglect and abuse was low, indicating elderly 
individuals were given due importance and were 
protected in the traditional family structure. In 
the Turkish adaptation study of the Hwalek–
Sengstock Elder Abuse Screening Test carried 
out by Özmete and Megahead, the overall mean 
score for the scale was reported as =2.46 (12).  
In the study conducted by Keskinoğlu et al. in 
the Inonu Health Center district in Izmir, Turkey, 
the researchers reported that the prevalence of 
physical and/or financial abuse among the elderly 
was 1.5% (11). In the study by Kalaycı et al. 57.5% 
of the respondents with elder relatives reported 
that their elder relatives were victims of violence 
and mistreatment perpetrated by family members 
or close relatives (18).

The neglect and abuse status of the participants 
were not significantly different with respect 
to gender and age (p>0.05), while there were 
significant differences with respect to educational 
attainment, monthly income, number of children, 
other household members, ownership of residence, 
and social security (p<0.05). The groups with 
increased exposure to neglect and abuse were 
those who had an elementary school degree or 
less, who had a monthly income of 1000TL and 
under, who were childless, who lived alone, who 
were tenants, who had no social security, and who 
had a green card. This indicates that older adults 
who had low educational attainment, low income, 
no social security, were childless, and who lived 
alone were more frequently victims of neglect 
and abuse. In the literature, there are various 
studies that associate increased incidence of elder 
abuse with low educational attainment and low 



AN EVALUATION OF ABUSE AND NEGLECT IN ELDERLY WITH THE HWALEK-SENGSTOCK ELDER ABUSE SCREENING TEST

23

income (14,19,20). This result could be attributed 
to greater dependence on others and failure to 
adequately protect oneself because of the frequent 
presence of economic deprivation in older adults 
with low educational attainment. In their study, 
Özmete and Megahead stated that elder abuse 
was correlated with life satisfaction, use of social 
benefits, and satisfaction with income and age. 
They demonstrated that older adults younger than 
75 years of age who were satisfied with their lives 
and incomes had a decreased risk of abuse (12). 
In their cohort study covering a period of 9 years, 
Lanch et al., identified age, race, poverty, functional 
disability, and cognitive impairment as risk factors 
for exposure to elder mistreatment (19).

In the present study, participants who lived alone 
reported greater exposure to neglect and abuse 
compared to those living with others. The higher 
self-reported neglect and abuse in the older adults 
living alone is an interesting finding that requires in-
depth analysis. In the present study, our researchers 
did not attempt to conduct an in-depth inquiry into 
the subject. Ergin found that living in an extended 
family affected psychological abuse (13).

The study results revealed increased exposure to 
neglect and abuse in participants who were tenants, 

who did not have social security, and those with a 
green card. This indicates the importance of a social 
security system that protects and supports senior 
citizens. The results of the study conducted by Ergin 
et al. demonstrated that the lack of social security, 
not being married, having physical disabilities, 
social exclusion, and a low level of life satisfaction 
affected psychological abuse (13).

In conclusion, the neglect and abuse status of 
participants were significantly different with respect 
to educational attainment, monthly income, number 
of children, other household members, ownership 
of residence, and social security (p<0.05). In view of 
the study results, the researchers would like to make 
a couple of recommendations:

	With the support of the media, educate the 
public, caregivers, and family members of 
older adults about old age, elder problems, 
elder abuse, and elder neglect.

	Use the media to raise public awareness 
through informative and instructional efforts 
on elder abuse and neglect. 

	Conduct more comprehensive studies to 
identify possible risk factors through focus 
groups or in-depth interviews.  
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AGEIST ATTITUDES AND THEIR ASSOCIATION 
WITH BURNOUT AND JOB SATISFACTION 
AMONG NURSING STAFF: A DESCRIPTIVE STUDY

YAŞLI BAKIM PERSONELLERİNİN YAŞLI 
AYRIMCILIĞI İLE İLGİLİ TUTUMLARI İLE TÜKENME 
VE İŞ MEMNUNİYETİ ARASINDAKİ İLİŞKİSİNİN 
İNCELENMESİ: TANIMLAYICI BİR ÇALIŞMA

Introduction: The various factors affecting burnout and job satisfaction among nursing 
staff have yet to be clearly identified. Accordingly, this study examines one of those potential 
factors, ageist attitudes, and its relation with burnout and job satisfaction among nursing home 
employees.

Materials and Method: This was a cross sectional multi-center study which was conducted 
in 2017. Ageism was evaluated using the Ageism Attitude Scale (subscales: restricting life of 
the elderly, positive ageism, and negative ageism); burnout level was evaluated using the 
Maslach Burnout Inventory (subscales: emotional exhaustion, depersonalization, and personal 
satisfaction); and job satisfaction was evaluated using the Short-Form Minnesota Satisfaction 
Questionnaire. Correlation between variables were analyzed Spearman Correlation test. 

Results: Positive ageism was positively correlated with personal accomplishment and job 
satisfaction scores (p<.05) and negatively correlated with depersonalization (p<.05). Short-
Form Minnesota Satisfaction Questionnaire scores were negatively correlated with emotional 
exhaustion and depersonalization and positively correlated with personal accomplishment 
variables (p<.05). 

Conclusion: Ageism negatively impacts not only elderly individuals but also the nursing 
staff who care for them. Educational programs to prevent ageism should be evaluated for 
efficiency and implemented if proven to be beneficial.

Keywords: Ageism; Job satisfaction; Nursing homes; Nursing staff

Giriş: Yaşlı bakım personellerinin tükenmişlik düzeyleri ve iş doyumlarını etkileyen 
faktörlerin pek çoğu henüz tam olarak tanımlanmamıştır. Dolayısıyla, bu çalışma bahsedilen 
potansiyel faktörlerden biri olan yaşlı ayrımcılığı tutumları ve bunun yaşlı bakım personelinin 
tükenmişlik ve iş doyumu ile ilişkisini incelemektedir.

Gereç ve Yöntem: Bu çalışma, 2017 yılında gerçekleştirilen kesitsel çok merkezli bir 
çalışmaydı. Yaşlılık ile ilgili tutumlar Yaşlı Ayrımcılığı Tutum Ölçeği (Alt boyutları: Yaşlının 
yaşamını sınırlandırma, pozitif tutumlar ve negatif tutumlar), tükenmişlik düzeyleri Maslach 
Tükenmişlik Envanteri (Alt Boyutları: Duygusal Tükenme, duyarsızlaşma ve kişisel başarı) ve iş 
doyumu Kısa Form Minnesota İş Doyum Ölçeği ile değerlendirildi. Değişkenler arasındaki ilişki 
Spearman Korelasyon testi ile incelendi.

Bulgular: Pozitif tutum puanları ile kişisel başarı ve iş doyumu puanları arasında pozitif 
yönde önemli bir ilişki (p<.05) ve duyarsızlaşma ile negatif yönde önemli bir ilişki saptandı 
(p<.05). Kısa Form Minnesota İş Doyum Ölçeği puanın duygusal tükenme ve duyarsızlaşma ile 
negatif yönde, kişisel başarı puanı ile pozitif yönde ilişkisi olduğu saptandı (p<.05). 

Sonuç: Yaşlılık ile ilgili olumsuz tutumlar yanlızca yaşlıyı olumsuz etkilemez , aynı zamanda 
onların bakımını yapan bakım personelini de olumsuz etkileyebilir. Yaşlılık ile ilgili olumsuz 
tutumların engellenmesi için eğitim programları etkinlik açısından değerlendirilmeli ve yararlı 
olduğu kanıtlanırsa uygulanmalıdır.

Anahtar sözcükler: Yaşlı ayrımcılığı; İş doyumu; Huzurevi; Yaşlı bakım personeli
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INTRODUCTION

The technological and scientific advances in the 
last century have greatly improved healthcare 
quality, thus extending average life expectancy 
and increasing the total number of elderly people 
worldwide (1). In Turkey, the elderly population 
increased by 17.1% between 2011 and 2016 (2). In 
addition, other concurrent social changes such as 
decreasing birth rates, large-scale migration from 
rural to urban areas, and greater emphasis on 
women’s professional opportunities have increased 
the need for nursing homes.

Physical and mental changes associated with 
the aging process increase the care needs of older 
adults (3), which are generally met by nursing staff. 
Caring for elderly individuals in nursing homes is 
emotionally and physically demanding, but it can 
also be a satisfying experience for nurses.

Burnout in nursing staff

Burnout, a term describing emotional, physical, 
and mental fatigue, is an insidious process. 
Maslach et al. described occupational burnout in 
terms of three dimensions: emotional exhaustion, 
characterized by workers’ loss of motivation due 
to excessive demands and psychological stress at 
their job; depersonalization, which leads workers 
to respond to clients in negative, callous, and 
dehumanizing ways to create emotional distance 
from them; and lack of personal accomplishment, 
as workers negatively evaluate themselves and their 
profession (4). Burnout is important because of its 
association with loss of productivity, decreased 
ability to work, and low job satisfaction (5).

Previous studies have demonstrated that burnout 
is a key problem among nursing staff (6,7). To the 
best of our knowledge, only one prior study has 
investigated burnout among Turkish nursing staff. In 
that study, contrary to most findings in the literature, 
Özçakar et al. revealed that Turkish nursing staff did 
not experience burnout. They cited the participants’ 
young age and specific training for elderly care as 
possible explanations for this unexpected result 

(8). Nursing staff burnout is affected by multiple 
factors, including work-related and personal factors 
(5). However, no studies have evaluated the relation 
between burnout and ageism.

Ageism in nursing staff

Ageism is defined as assumptions, prejudice, 
discrimination, and arbitrary decisions regarding an 
individual based on his or her age (9). Factors that 
may be related to ageism include the individual’s 
own age, experiences, educational background, 
and cultural beliefs and values (10).

The presence of ageist attitudes can negatively 
impact the performance of healthcare providers who 
care for elderly individuals. A study investigating 
ageist attitudes among nursing students, nurses, 
and physicians in the Turkish context demonstrated 
that Turkish healthcare providers’ attitudes toward 
older individuals were generally positive (11-13). 
However, to the best of our knowledge, no studies 
have evaluated ageist attitudes of Turkish nursing 
staff and its relation with occupational burnout and 
job satisfaction. 

Therefore, this study fills this research gap by 
assessing ageist attitudes among Turkish nursing 
staff and determining the relation between ageism 
and burnout and job satisfaction. Furthermore, it 
examines the association between demographic 
variables and ageism attitudes, burnout, and job 
satisfaction among nursing staff.

MATERIALS AND METHOD

This study was performed at two public nursing 
homes for the elderly in Ankara, Turkey. The study 
protocol was approved by local ethic committee. 
All participants signed written informed consent 
forms prior to the study.

Participants

A total of 126 individuals were employed as 
care staff in these nursing homes. To be included 
in the study, employees must have been working 
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for at least one year as nursing staff. To maximize 
the number of participants, all staff members who 
met the inclusion criteria were invited to participate. 
However, 11 nursing staff could not participate 
because they were on annual leave or shift leave, 9 
others declined to participate, and 1 was excluded 
as the participant did not meet the inclusion criteria. 
Therefore, the final study sample comprised 105 
nursing staff.

INSTRUMENTS

Ageism Attitude Scale

The Ageism Attitude Scale (AAS) was developed 
by Yılmaz and Terzioğlu in Turkey to evaluate the 
ageist attitudes of young people and adults. It 
comprised 23 items organized into 3 dimensions: 9 
items on restricting life of the elderly, 8 on positive 
ageism, and 6 on negative ageism. Statements 
describing attitudes of positive ageism were 
scored as 5=completely agree, 4=agree, 3=unsure, 
2=disagree, and 1=absolutely disagree; statements 
describing negative ageist attitudes were reverse-
scored items. A higher score indicated positive 
ageism attitudes. Total scores ranged from 23 to 
115 points overall, from 9 to 45 for restricting life 
of the elderly, from 8 to 40 for positive ageism, 
and from 6 to 30 for negative ageism. The intra-
class correlation coefficient (ICC) for the scale was 
determined to be .80 (14).

Maslach Burnout Inventory

Maslach and Jackson developed the Maslach 
Burnout Inventory (MBI) to assess the frequency and 
intensity of perceived burnout among people in the 
helping professions. The Turkish version of the MBI 
was created in 1992. The MBI comprised 22 items 
organized into 3 subscales: emotional exhaustion 
(EE, 9 items), depersonalization (D, 5 items), and 
personal accomplishment (PA, 8 items). Each item 
was scored on a five-point scale (0=never, 1=several 
times a year, 2=several times a month, 3=several 
times a week, 4=every day). High EE or D scores 

and low PA scores indicated burnout. Reliability 
coefficients of the subscales were determined as 
follows: EE=.83, D=.72, and PA=.67 (15).

Short-Form Minnesota Satisfaction Question-
naire

The Short-Form Minnesota Satisfaction 
Questionnaire (SFMSQ) captures an employee’s 
degree of satisfaction with his or her job. It 
comprised 20 items from the Long-Form Minnesota 
Satisfaction Questionnaire that best represent 
each of the 20 scales. Factor analysis of the 20 
items resulted in two factors, intrinsic and extrinsic 
satisfaction. Intrinsic job satisfaction included factors 
such as activity, ability utilization, and achievement; 
extrinsic job satisfaction encompassed supervisor–
employee relations, compensation, and company 
policies among other factors. Each item was rated 
on a five-point scale (5=very satisfied, 4=satisfied, 
3=neither satisfied nor dissatisfied, 2=dissatisfied, 
1=very dissatisfied). The general satisfaction score 
was the mean of all responses; intrinsic and extrinsic 
satisfaction scores were determined by calculating 
the mean of the relevant items (12 intrinsic and 8 
extrinsic factors). High scores indicated higher 
levels of job satisfaction. Turkish SFMSQ  validity 
research was conducted and the Cronbach’s alpha 
value was found as 0.87 (16). 

Statistical analyses

The data were analyzed using SPSS version 
22.0. Normality of data was analyzed using the 
Shapiro–Wilk test. Using the Mann–Whitney U 
test, comparisons of the participants’ AAS, MBI, 
and SFMSQ values were made on the basis of four 
demographic variables (age, gender, education 
level, and marital status). Correlations between 
variables were analyzed using the Spearman 
correlation test. Spearman’s correlation coefficient 
(r) values were classified as indicating “weak” 
(.00–.19), “mild” (.20–.39), “moderate” (.40–.59), 
“moderately strong” (.60–.79), and “strong” (.80–
1.0) relations between variables. P values less than 
.05 were considered to be statistically significant. 



2018; 21(1): 25-32

28

RESULTS

The mean age of the participants was 36.40±6.80 
years (ranging from 20 to 51 years). The mean time 
of employment in the nursing home was 3.32±3.74 
years. The mean number of elderly people for whom 
the participants cared was 41.17±10.38 per day. 

Table 1 presents the demographic characteristics 
of the participants. The mean total AAS score was 
82.76±7.44. Mean MBI scores were 9.69±6.04 for 
EE, 2.34±2.61 for D, and 24.85±5.86 for PA; the 
mean total SFMSQ score was 3.83±.56. Table 2 
indicates the AAS, MBI, and SFMSQ values for the 
participants. 

Table 1. Demographic characteristics of the participants (Ankara-Turkey, 2017) (n=105).

Demographic variables n %

Sex
  Male
  Female

31
74

29.5
70.5

Marital status
  Married
  Single
  Widowed

92
10
3

87.6
9.5
2.9

Education level
  Primary school
  High school
  Associate degree 

46
55
4

43.8
52.4
3.8

Table 2. Descriptive statistics for the AAS, MBI and SFMSQ scales (Ankara-Turkey, 2017).

Evaluation
Instruments n Minimum Maximum Mean Standard 

deviation

aAS
Restricting life of elderly
Positive ageism
Negative ageism
AAS total
MBI

105
105
105
105

25.00
16.00
10.00
60.00

45.00
40.00
25.00

100.00

34.86
30.52
17.44
82.76

3.95
4.32
3.55
7.44

Emotional exhaustion
Depersonalization
Personal accomplishment
SFMSQ
Intrinsic satisfaction

105
105
105

105

0.00
0.00
1.00

2.25

27.00
14.00
32.00

5.00

9.69
2.34

24.85

3.91

6.04
2.61
5.86

.54

Extrinsic satisfaction 105 1.38 5.00 3.70 .71

SFMSQ Total 105 2.15 5.00 3.83 .56

Note. AAS=Ageism Attitude Scale; MBI=Maslach Burnout Inventory; SFMSQ=Short Form Minnesota Satisfaction Questionnaire.  
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No statistically significant differences were 
observed in AAS dimension scores according to 
participants’ demographic characteristics. On the 
MBI scale, female participants had significantly 
higher EE scores than males (p<.01). Participants 
who had high school or associate degrees had 
higher PA scores than those who graduated from 
primary school (p<.05). Primary school graduates 
had higher extrinsic satisfaction scores on the 
SFMSQ than high school graduates and associate 
degree holders (p<.05) (Table 3).

A mild positive correlation was observed 
between positive ageism and PA scores on the 
MBI scale and among intrinsic, extrinsic, and 
general satisfaction scores on the SFMSQ. The 
MBI results revealed a mild negative correlation 
between positive ageism and D scores, a mild 
positive correlation between general satisfaction 
scores and PA scores, and a moderate negative 
correlation between general satisfaction scores 
and EE and D scores. Table 4 presents the 
Spearman correlation analysis results.

Table 3. Comparision of AAS, MBI and SFMSQ scales according to demographic characteristics (Ankara-Turkey, 2017).

RL PosA NegA EE D PA IS ES
Gender
Female 
(n=74) 34.90±4.10 30.41±4.32 17.83±3.53 10.77±6.38 2.55±2.90 24.64±6.37 3.89±.52 3.62±.72

Male 
(n=31) 34.77±3.65 30.77±4.37 16.51±3.48 7.12±4.20 1.83±1.67 25.35±4.46 3.97±.58 3.88±.65

p:.65 p:.53 p:.053 p:.005** p:.59 p:.83 p:.72 p:.07

Age
≤35 years 
(n=46) 35.21±4.01 30.71±3.85 16.86±3.60 9.82±5.69 1.93±2.28 26.04±4.12 3.97±.47 3.70±.67

>36 years 
(n=59) 34.59±3.93 30.37±4.68 17.89±3.47 9.59±6.34 2.66±2.82 23.93±6.81 3.87±.58 3.70±.74

p:.49 p: .80 p:.17 p: .75 p: .18 p:.21 p:.88 p:.72

Marital 
Status
Married 
(n=92) 34.92±3.99 30.59±4.45 17.56±3.65 9.45±6.12 2.39±2.69 24.90±5.84 3.92±.53 3.73±.68

Single/ 
Widowed 
(n=13)

34.46±3.84 30.00±3.26 16.61±2.69 11.38±5.26 2.00±2.04 24.53±6.19 3.83±.56 3.49±.89

p: .92 p: .52 p: .30 p: .19 p: .79 p: .89 p :.49 p: .43

Education 
level
Primary 
school 
(n=46)

34.34±4.18 30.32±5.34 17.34±3.49 8.95±6.03 2.06±2.45 23.50±6.31 3.90±.50 3.85±.67

High 
school/ 
Associate 
degree 
(n=59)

35.27±3.76 30.67±3.35 17.52±3.63 10.27±6.03 2.55±2.73 25.91±5.30 3.92±.57 3.58±.72

p:.20 p:.96 p:.78 p:.17 p:.30 p:.024* p:.92 p:.019*

Note. AAS=Ageism Attitude Scale; MBI=Maslach Burnout Inventory; SFMSQ=Short Form Minnesota Satisfaction Questionnaire; 
RL= Restricting life of the elderly; PosA=Positive ageism; NegA=Negative ageism; EE=Emotional exhaustion; D=Depersonalization; 
PA=Personal accomplishment; IS=Intrinsic satisfaction; ES=Extrinsic satisfaction.**p<0.01; *p<0.05.  
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Table 4. Correlations among AAS, MBI and SFMSQ results (Ankara-Turkey, 2017).

1 2 3 4 5 6 7 8 9

1 Restricting  
life of elderly _

2 Positive ageism .105 _

3 Negative ageism .250* -.036 _

4 Emotional exhaustion .068 -.180 -.058 _

5 Depersonalization -.086 -.318** .026 .395** _

6 Personal 
accomplishment .159 .213* -.057 -.147 -.388** _

7 Intrinsic satisfaction -.091 .289** -.080 -.323** -.415** .243* _

8 Extrinsic satisfaction -.201 .320** -.098 -.487** -.450** .120 .681** _

9 SFMSQ Total -.163 .336** -.114 -.449** -.474** .212* .909** .905** _

Note. AAS=Ageism Attitude Scale; MBI=Maslach Burnout Inventory; SFMSQ=Short Form Minnesota Satisfaction Questionnaire. 
*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).  

DISCUSSION

This study found that ageist attitudes among 
nursing staff were not related to their age, gender, 
education level, or marital status. However, ageist 
attitudes were associated with burnout levels and 
job satisfaction. 

Elderly people in nursing homes spend much 
of their time with nurses while receiving assistance, 
with activities of daily living such as eating, bathing, 
dressing, and moving. Adverse changes in the 
attitudes and behavior of healthcare providers can 
impact quality of care (17,18). Therefore, ageist 
attitudes, emotional burnout, and job satisfaction 
are critical issues among nursing home employees. 

Previous studies have evaluated the presence of 
ageist attitudes among Turkish healthcare providers 
and nursing students. These studies have reported 
general tendencies toward positive ageism (12,13). 

Consistent with this literature, this study found a 
predominantly positive attitude toward the elderly 
among the nurses.

Polat et al. indicated that ageist attitudes 
among Turkish healthcare providers were not 
related to demographic characteristics such as 
age, gender, and education level (12). Usta et al. 
found a correlation between gender and positive 
ageism among Turkish nursing students. However, 
males constituted only 10% of the total study 
population in their study, indicating an important 
limitation that precludes the generalization of this 
result to the general population (11). The results of 
our study indicated that ageist attitudes were not 
associated with the demographic characteristics 
of the participants. The similar scores on positive 
ageism among Turkish healthcare providers and 
the lack of relation between ageist attitudes 
and demographic variables indicated that these 
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attitudes may be primarily influenced by cultural 
factors. This interpretation is supported by Kydd et 
al., who reported differences in the ageist attitudes 
of healthcare personnel in three countries (19).

Studies have reported that nurses have a high 
risk of burnout, which may affect the quality of 
care that they provide (20,21). However, the study 
by Özçakar et al. indicated lower levels of burnout 
among Turkish nursing staff compared with other 
studies in the literature. Similarly, we found that the 
nurses in our study experienced low burnout levels. 
These contradictory findings may stem from the 
differences in occupational context between the 
studies. 

This study suggested that female participants 
experience more burnout than males, a finding 
consistent with that of Özçakar et al. (8). In contrast, 
Kendelman et al. reported that gender was not a risk 
factor for burnout among caregivers (6). Numerous 
earlier studies have demonstrated higher burnout 
levels among Turkish female professionals than 
among their male colleagues (22,23). Turkish women 
have more household and child-care responsibilities 
compared with their male counterparts, and this 
factor may contribute to their higher risk of burnout.

Iecovic and Avivi examined ageist attitudes 
among nurses in long-term care centers. They found 
that ageism was related with depersonalization 
and personal accomplishment but not with 
emotional exhaustion (24). Our findings are similar 

to those results; however, the correlations that we 
observed with depersonalization and personal 
accomplishment parameters were not as strong as 
those reported by Iecovic and Avivi. In this study, no 
direct relation was observed between ageism and 
burnout; however, work-related parameters, the 
role of which was not assessed in this study, may 
significantly impact burnout among nursing staff.

The relation between burnout and job 
satisfaction among geriatric care workers has been 
previously demonstrated (25). As expected, our 
findings are consistent with those of a prior study. 
Overall, we believe that this is the first study to 
show a relation between ageist attitudes and job 
satisfaction among nursing staff. However, we 
cannot conclude that nursing staff should receive 
education or training aimed at preventing the 
incidence of ageism because the evidence of the 
effectiveness of such training is insufficient. Further 
prospective studies should be conducted to 
determine whether educational interventions can 
reduce ageist attitudes.

This study has two important limitations. First, 
it was performed in only two nursing homes, 
limiting the generalizability of the findings. Second, 
the scope of our analysis did not include all 
organizational and personal variables that may affect 
ageism, burnout, and job satisfaction. However, 
despite these limitations, this study demonstrates 
that ageism negatively impacts not only elderly 
individuals receiving care but also nursing staff.  
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CAN AN ELECTIVE GERIATRIC NURSING COURSE 
CHANGE NURSING STUDENTS’ ATTITUDES AND 
WILLINGNESS IN CARING FOR THE ELDERLY? A 
QUASI-EXPERIMENTAL DESIGN STUDY

GERİATRİ HEMŞİRELİĞİ SEÇMELİ DERSİ HEMŞİRELİK 
ÖĞRENCİLERİNİN YAŞLI BAKIMI KONUSUNDAKİ 
TUTUM VE İSTEKLİLİĞİNİ DEĞİŞTİREBİLİR Mİ? YARI 
DENEYSEL BİR ARAŞTIRMA

Introduction: The elderly population is rapidly growing, and healthcare professionals are 
currently providing increased care for the elderly. This study was conducted to evaluate the 
effect of an elective geriatric nursing course on the attitude of students toward the elderly and 
students’ willingness to work with them.

Materials and Method: This study was a quasi-experimental. Pretest-posttest design was 
used. The sample comprised 108 nursing students (46 of the students were educated in an 
elective geriatric nursing course, 62 were educated in an elective emergency and surgery 
nursing course).  The Student Information Form and Kogan’s Attitudes Towards Old People 
Scale were used. Value, average, percentage frequency distribution, paired t tests, independent 
t test, McNemar’s test, and chi-square test were used.

Results: Students who participated in the elective geriatric nursing course developed 
more positive and less negative attitudes toward the elderly after the course in comparison 
with students who participated in the elective emergency and surgery nursing course. 

Conclusion: It is important that the curriculum of the geriatric nursing course should 
create awareness and knowledge in students regarding care of and attitudes toward the 
elderly. Adopting a more positive and less negative attitude ensures a higher quality care for 
the elderly. There is a need to revise the nursing curriculum and develop innovative schemes 
that will increase the students’ willingness to work with the elderly.

Keywords: Attitude; Aged; Students; Nursing; Curriculum

Giriş: Yaşlı nüfusu giderek artmakta ve sağlık bakım profesyonelleri yaşlılara daha fazla 
hizmet verir hale gelmektedir. Bu araştırma, geriatri hemşireliği seçmeli dersinin öğrencilerin 
yaşlı bakımı konusundaki tutum ve yaşlıyla çalışma istekliliği üzerine etkisini incelemek 
amacıyla yapılmıştır.

Gereç ve Yöntem: Bu çalışma yarı deneyseldir. Ön test son test modeli kullanılmıştır. 
Örneklem sayısı 108 hemşirelik öğrencisidir (öğrencilerin 46’sı seçmeli geriatri hemşireliği 
dersini, 62’si seçmeli acil ve cerrahi hemşireliği dersini almıştır). Öğrenci Bilgi Formu ve Kogan 
Yaşlı İnsanlara Karşı Tutum Ölçeği kullanılmıştır. Ortalama, yüzde frekans dağılımı, iki eş 
arasındaki farkın önemlilik testi, iki ortalama arasındaki farkın önemlilik testi, McNemar testi, ki 
kare testi kullanılmıştır.  

Bulgular: Seçmeli geriatri hemşireliği dersi alan öğrenciler, seçmeli acil ve cerrahi 
hemşireliği dersi alan öğrencilerle karşılaştırıldığında, ders sonrasında yaşlılara yönelik daha 
pozitif ve daha az negatif tutum oluşturmuştur. 

Sonuç: Yaşlılara yönelik tutum ve bakım hakkında farkındalık ve bilgi sağlamak amacıyla 
hemşirelik müfredatlarının geriatri derslerini içermesi büyük önem taşımaktadır. Daha fazla 
pozitif daha az negatif tutum sergilemek yaşlılara yönelik daha fazla kaliteli bakım sunulması 
anlamına gelmektedir. Hemşirelik müfredatının, öğrencilerin, yaşlılarla çalışmak konusunda 
isteklilik durumlarını arttırmak üzere, yeniden düzenlenmesine ve yenilikçi yaklaşımlara ihtiyaç 
duyulmaktadır.

Anahtar sözcükler: Tutum; Yaşlılık; Öğrenciler; Hemşirelik; Müfredat
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INTRODUCTION
Owing to the increase in the elderly population, 
healthcare professionals are currently providing 
increasing care for the elderly population. This trend 
is expected to increase in the future. Lack of policies 
and awareness of the necessity and importance of 
geriatric nursing education and the shortage of 
geriatric nurses to provide care for the increasing 
population of elderly patients remains an urgent 
and important problem (1). There is still no national 
infrastructure for geriatric nursing in Turkey because 
geriatric nursing is not considered a specialty. In 
recent years, although courses in geriatrics care have 
been organized, there are no approved certification 
programs available. Ayoglu et al. (2) stated that 
Turkish students emphasized that their education 
regarding the care of the elderly was inadequate.

Nurses who have not graduated with a specific 
level of knowledge about care for the elderly, 
nevertheless, do come across many elderly 
individuals or patients at work and must take care 
of them. The curriculum should thus be designed 
in order to positively influence the attitude of 
nursing students toward the elderly. The attitude of 
healthcare professionals is one of the key factors in 
providing quality care for the elderly. Many studies 
have evaluated the attitude of students, who are the 
future health professionals, toward the elderly (3-6). In 
their systematic review, Liu et al. (5) reviewed studies 
published between 2000 and 2011 that investigated 
the attitude of nurses and nursing students toward 
the elderly. This systematic review concluded that 
positive attitudes of nurses and nursing students 
toward the elderly had decreased slightly since 2000. 

Students who have a more negative attitude 
toward the elderly are negatively affected in terms of 
their willingness to work with the elderly in the future, 
and the number of people wanting to work with 
the elderly is decreasing in the healthcare industry, 
although there is a greater need for such people (7). 
Willingness to work with the elderly is closely related 
to having a positive attitude (5,8,9).

There are studies showing that attitude toward 
the elderly is affected by education (7,10-12). The 

results of these studies have been interpreted 
to indicate that nursing students are positively 
affected by this education. These results, therefore, 
suggest that adjustments must be made to geriatric 
education, and the curriculum must be enriched 
with better information to improve teaching skills 
and practices that meet the needs of the elderly and 
improve the quality of their care (3-6,9). Many nursing 
schools in Turkey do not have any geriatrics courses, 
but a limited number of schools do offer elective 
geriatrics courses. There have been no studies in 
Turkey evaluating the effect of elective geriatric 
nursing courses. For this reason, the present study 
was conducted to evaluate the effect of an elective 
geriatric nursing course on the attitude of students 
toward the elderly and students’ willingness to work 
with them.

MATERIALS AND METHOD
A quasi-experimental pretest-posttest design was 
used.

Sample 
The sample consisted of a total of 155 students, 

who were 2nd year students at a university faculty of 
nursing and took either the geriatric nursing (n=52) 
or emergency nursing and surgery nursing (n=103) 
course as an elective. Students who volunteered to 
participate (n=129) constituted the subjects for this 
study.

Education program
The geriatric nursing course was taught for 14 

weeks, for two hours once a week. Topics included in 
the syllabus were: changes in society and the place 
of the elderly in a changing society, understanding 
changes that come with aging, psychosocial aspects 
of aging, syndromes/complications frequently 
associated with aging, and the perception of aging 
in society. A local “Awareness Center” operated by 
the municipality, was visited as part of the curriculum 
to enable them to empathize with elderly people 
who have physical disabilities. Students participated 
in simulation studies in order to understand the 
physical disabilities experienced by the elderly. 
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Students also visited a government-run nursing 
home to interact with the elderly. In the emergency 
and surgery nursing course, which was selected to be 
the control group, no topics related to care for the 
elderly were discussed. 

Instruments 
The Student Information Form and Kogan’s 

Attitudes Towards Old People Scale were used.

Student information form
The form was prepared to obtain socio-

demographic information about the students in 
the sampling group and data that can affect their 
attitudes toward the elderly (age, gender, living with 
elderly people, giving care to the elderly, willingness 
to work with elderly after graduation). 

Kogan’s Attitudes Towards Old People Scale
Kogan’s Attitudes Towards Old People Scale is a 

tool that has been used to evaluate attitudes toward 
the elderly for more than 50 years. The systematic 
review by Neville (6) investigated eight different 
scales used in 42 different studies published between 
2008 and 2013 to examine the attitudes of nursing 
students toward the elderly. Among these scales, 
Kogan’s scale was described as the most trusted and 
frequently used scale for measuring attitudes toward 
elderly people.

The Kogan’s scale is a six-point Likert scale 
consisting of 34 items. The scale contains 17 
positively and 17 negatively worded items about the 
elderly. The negative statements are reverse-scored 
to attribute more positive attitudes to a higher score. 
The minimum and maximum scores obtained from 
Kogan’s scale are 34 and 238, respectively. Higher 
scores indicate a positive attitude toward the elderly, 
and lower scores indicate the opposite. In Kogan’s 
original study, the total-item correlation of the scale 
was between 0.1 and 0.7, in the Turkish version of 
the scale, Cronbach’s alpha reliability coefficient was 
found to be 0.89 (13).

Procedure 
Data were collected between February and June 

2017 for the 2016/2017 academic year. Data were 
collected at predetermined times and dates set by 

the course coordinators within this 14-week period 
(the first and last two weeks). In order to not influence 
how students filled the form, the third author was 
responsible for collecting the data from the students 
on the geriatrics course because the first two authors 
were faculty members teaching the course. Students 
were informed about the research by the third author, 
and consent forms were signed by the students who 
had volunteered to participate. Because the forms 
were going to be filled again in the last two weeks 
of the course, pseudonyms were used in order to 
conceal the identity of the students.

Statistical analysis
Data analysis was performed by the researchers 

using the SPSS 22.0 software. Value, average, and 
percentage frequency distribution were examined. 
Pre- and posttest changes were assessed using paired 
t tests because the data were normally distributed. 
An independent t test was used to compare the 
variables between the elective course groups. The 
students’ willingness to work with the elderly before 
and after taking the elective geriatric nursing course 
was examined using the McNemar’s test. The results 
were evaluated using a 95% confidence interval, and 
p<0.05 was considered statistically significant. 

Ethical considerations
Approval to conduct the research was obtained 

from X Faculty of Nursing and X University Ethical 
committee (3134-GOA-2017/03-06). Oral and written 
information was given to the nursing students prior 
to the study. Written consent was obtained from all 
students. 

RESULTS
A total of 155 students registered for these 
elective courses, and the first study data collected 
comprised results from 129 students (83%). The 
second and final data group comprised results 
from 108 students (70%).

The average age was 20.24 years (1.07) for students 
enrolled in the geriatric nursing course and 20.57 
years (0.85) for students enrolled in the emergency 
nursing and surgery nursing course. More than half 
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of the students (79%) were female. More than half of 
the students (69.8%) had previous experience living 
with an elderly person. When the first data from both 
groups were compared, it was found that in terms of 
variables both groups were similar (Table 1).

There were no significant differences found in the 
baseline data from both groups when positive and 
negative attitudes of students toward the elderly 
were compared (Table 2). According to the baseline 
data from both groups, the average positive attitude 
scores were higher than the average negative 
attitude scores (Table 2). When posttest results were 
compared, there was a significant difference between 
the groups in terms of the average negative attitude 
scores (p=0.016, Table 2). The average negative 
attitude scores significantly decreased among the 
students who took the elective geriatric nursing 
course, whereas the positive attitude scores remained 
the same for both groups (p=0.666, Table 2).

The average attitude scores of the students who 
took geriatric nursing as an elective course were 
compared before and after taking the course. The 
average positive attitude scores of the students 
showed a significant difference (p=0.034) indicating 
that the course had a positive impact on the attitude 
of students. The average negative attitude scores of 
students showed an extremely significant difference 
(p<0.001), and the negative attitude of students 
toward the elderly decreased after taking the course. 

The average attitude scores of students who took 
emergency nursing and surgery as an elective course 
were compared before and after taking the course, 
and no significant differences were found (Table 3).

Students’ willingness to work with an elderly 
person after graduation was examined with 
McNemar’s test, and no differences were found in 
both groups (Table 4).

Table 1. Sociodemographic characteristics of the participants.

Variable
Elective geriatric 

nursing course
(n:49)

Elective 
emergency and 
surgery nursing 

course 
(n:80)

t value p value

Mean (sd)
Age (years) 20.24 (1.07) 20.57 (0.85) -1.93 .056a

Gender n (%) n (%)  
Female 36 (73.5) 66 (82.5)

1.001b .317
Male 13 (26.5) 14 (17.5)

Living with elderly 
people n (%) n (%)

Yes 36 (73.5) 54 (67.5)
.269 b .604

No 13 (26.5) 26 (32.5)

Giving care to the 
elderly n (%) n (%)

Yes 23 (46.9) 40 (50.0)
.024b .876

No 26 (53.1) 40 (50.0)
Willingness to work 
with elderly after 
graduation 

n (%) n (%)

Yes 34 (69.4) 46 (57.5)
1.353 b .245

No 15 (30.6)     34 (42.5)

Abbreviations: sd, standard deviation a: p > .05,    b yates correction   
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Table 2. Comparison of dependent variables between groups at baseline and post test. 

Baseline

Elective geriatric 
nursing course
(n=49)

Elective emergency and 
surgery nursing course 
(n=80)

t p

Mean (sd)   

Positive attitudes scores 72.39 (10.46) 73.14 (11.35) -.375 .708a

Negative attitudes scores 63.77 (8.35) 65.17 (11.54) -.738 .462 a

Post test 

 (n=46)  (n=62)

Mean (sd)

Positive attitudes scores 76.93 (10.33) 76.03 (10.99) .433 .666 a

Negative attitudes scores 57.83 (10.06) 63.16 (12.03) -2.439 .016 b

t value: independent samples t test  a: p > .05, b: p<.05

Table 3. Dependent variable scores at pretest and post test. 

Instrument 

Elective geriatric nursing course (n=46)
Elective emergency and surgery nursing 
course 
(n=62)

Pretest 
Mean (sd)

Post-test 
Mean (sd)

Pretest 
Mean 
(sd)

Post-test 1
Mean (sd)

Positive scores of 
KOGAN 73.00 (10.46) 76.93 

(10.33)
73.83 
(11.41) 76.03 (10.99)

T value (p) -2.190 (.034) a -1.614 (.112)

Negative scores of 
KOGAN 64.10 (8.29) 57.83 

(10.06)
63.87 
(10.52) 63.16 (12.03)

T value (p) 4.207 (<.001) b .442 (.660)

      T value: paired samples t test 
      a p<.05
         b  p<.001
Pretest, baseline measurement beginning of the semester; post-test, ending of the semester  
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Table 4. Participants’ willingness to work with an elderly person after graduation.

Elective geriatric nursing course

Baseline 

Post test

TotalYes No

Yes 30 4 34

No 9 3 12

Total 39 7 46

Elective emergency and surgery nursing course

Baseline 

Post test

TotalYes No

Yes 30 6 36

No 4 22 26

Total 34 28 62

X2
McNemar Test was used, binominal distribution used. p=.146 for students who participate the elective geriatric nursing course, p=.754 for 

students who participate the elective emergency and surgery nursing course  

DISCUSSION

Elderly people avail healthcare services more 
frequently, which increases demand for skilled 
nursing. Along with the increasing need for care of 
the elderly, there is an increasing need for nurses 
providing care for the elderly. Although the increase 
in the need for care for the elderly is an immediate 
concern, nursing education is not developed well 
enough to meet this need (2). Ayoglu et al. (2) 
stated that Turkish students emphasized that their 
education regarding the care of the elderly was 
inadequate.

The present study has indicated that taking 
a geriatric nursing course as an elective course 
had a positive effect on the attitude toward the 
elderly and was particularly effective in decreasing 
the negative attitude of students. These results 
correspond with those of previous studies, which 
show that educational programs of study prepared 
for students are effective in increasing positive 
attitudes toward the elderly (12,14,15).

Students in both groups were similar in terms 
of the variables that can affect attitudes toward 
the elderly. Both groups were of similar ages and 
similar in variables such as living with an elderly 
person and providing care for the elderly. The 
reason for the higher baseline data in terms of 
students’ positive attitudes is thought to originate 
from Turkish culture. The results of the present 
study show similarity with other studies conducted 
in the same cultural environment (2, 10). Respect for 
the elderly is an important aspect of Turkish culture. 
Attitudes are mostly formed within the family. In 
both groups, more than half of the students had 
previous experience of living with an elderly person. 
The higher baseline data for students’ positive 
attitude in both groups is thought to have arisen 
from previous experiences of living with an elderly 
person. Additionally, at the end of the semester, the 
students who took the elective course said that they 
had been affected in a very positive way, particularly 
after visiting the nursing home and Awareness 
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Center. Students’ positive attitude average scores 
may have changed as a result of the course they 
took and the two institutions they visited. 

Average attitude scores were almost the same 
among the students who participated emergency 
and surgery nursing as an elective course, and 
their positive attitudes slightly increased, whereas 
their negative attitudes slightly decreased. This 
change was thought to originate from the practical 
experience of students during their medical 
surgical nursing course. Students practiced at the 
internal medicine and surgery clinic of the university 
hospital, where there were many elderly patients. 
It is thought that the attitude scores of students 
may have been slightly affected because of their 
experience of working with the elderly.

Along with the increasing number of elderly 
people in need of care, the number of nurses willing 
to work with the elderly should also be considered. 
Willingness to work with an elderly person is a 
much-debated topic in literature. According to the 
results of Ayoglu et al. (2) 66.6% of students stated 
that they were willing to work with elderly people 
after graduation. Darling et al. (16) found that more 
than half of the students (55%) stated that they were 
willing to work with the elderly. When the results 
from Turkey are compared with those from other 
countries, it was seen that Turkish nursing students 
are more willing to work with elderly people. It is 
believed that this result reflects the positive attitude 
toward the elderly that is present in Turkish society. 
Social norms have important roles in shaping 
attitudes.

In a qualitative study conducted by Gould et al. 
(17) about nursing students’ opinions of geriatric 
nursing, it was concluded that students did not want 
to work with the elderly after their graduation. It 
was stated that this result originated from negative 
thoughts such as geriatric nursing is less prestigious 
in the eyes of other nurses or that it does not require 
a special knowledge set. According to results of a 
study conducted by Rathnayake et al. (8), students 
were unwilling to work with the elderly. They based 

their decision on various reasons such as not having 
enough experience working with the elderly, having 
trouble communicating with elderly people, and that 
working with the elderly is boring and depressing. 
In literature, inadequate number of academic staff 
in the field of geriatrics has also attributed to the 
unwillingness of students to work with the elderly 
(18). In the present study, although there are no 
statistically meaningful results regarding students’ 
willingness to work with the elderly before and 
after their education, the increase in the number 
of students who want to work with the elderly after 
their graduation is a promising result.

In conclusion, geriatric nursing as an elective 
course increased the positive attitude and 
decreased the negative attitudes of students 
toward the elderly. In order to provide better 
care for the elderly, it is important that graduates 
adopt a positive attitude toward them and develop 
an interest for geriatric nursing. Adopting a 
more positive and less negative attitude ensures 
higher quality care for the elderly. Therefore, it 
is recommended that nationally credited and 
structured geriatric education programs should 
be developed in nursing schools. Students stated 
that they were positively influenced by their visits 
to nursing homes and Awareness Centers. For this 
reason, the curricula of geriatric nursing courses 
should be enriched with practical courses and 
simulations. Undergraduate and graduate level 
geriatric nursing certificate programs should be 
initiated. There is also a need for innovative schemes 
that will increase the students’ willingness to work 
with the elderly. It is believed that willingness to 
work with the elderly can be further increased, 
particularly through practical courses. Culture can 
be an important factor in curriculum studies. For this 
reason, cultural heritage can be used as a resource 
to help students understand elderly people better 
and socialize with them more positively. 
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PREVALENCE OF MULTIDRUG-RESISTANT 
BACTERIAL COLONIZATION AND RISK FACTORS 
IN GERIATRIC NURSING HOME RESIDENTS

YAŞLI BAKIMEVİ SAKİNLERİNDE ÇOK İLACA 
DİRENÇLİ BAKTERİ KOLONİZASYONUNUN 
PREVALANSI VE RİSK FAKTÖRLERİ

Introduction: Aim of this study is to determine the frequency of nasal, axillary and rectal 
colonization by multidrug-resistant bacteria and the risk factors for colonization in nursing 
home residents.

Materials and Method: In this cross-sectional study, demographic data and risk factors 
of the residents were recorded. Data regarding patients’ independence were collected using 
activities of daily living form. Nasal and axillary swabs were analyzed for methicillin-resistant 
Staphylococcus aureus and rectal swabs for vancomycin-resistant enterococci, extended-
spectrum beta-lactamase-producing Enterobacteriaceae, and carbapenemase-producing 
Klebsiella pneumoniae.

Results: From 247 residents, 247 axillary, 246 nasal, and 245 rectal swabs were obtained. 
Median age was 85±6.7 and 190 (77%) residents were female. Swab samples from 75 (30%) 
residents yielded S. aureus, 8 (3.2%) of which were methicillin-resistant. Of the residents, 10 
(4.1%) vancomycin-resistant enterococci, 17 (6.9%) extended-spectrum beta-lactamase--
producing Enterobacteriaceae, one (0.4%) carbapenemase-producing K. pneumoniae were 
found. Colonization with more than one type of multidrug-resistant bacteria was found in 3 
(1.2%) residents. Colonization rates of multidrug-resistant bacteria were 2.7 times higher with 
antibiotic use in the last month and 3.1 times with immobility and enteral support. Colonization 
rate of multidrug-resistant bacteria increased with higher activities of daily living scores 
(p=0.004).

Conclusion: The prevalence of multidrug-resistant bacterial colonization was 12.9% and 
the risk factors have been changed according to bacterial species.  Colonization rate increased 
with greater dependence in activities of daily living.  In nursing homes, for management of 
multidrug-resistant bacterial infections, risk factors for colonization and surveillance analysis 
should be considered.

Keywords: Nursing homes; Drug Resistance, Multiple; Methicillin-Resistant Staphylococcus 

Giriş: Bu çalışmanın amacı yaşlı bakım evi sakinlerinde çok ilaca dirençli bakterilerle nazal, 
aksiller ve rektal kolonizasyon sıklığını ve kolonizasyon risk faktörlerini saptamaktır.

Gereç ve Yöntem: Kesitsel çalışmada, sakinlerin demografik özellikleri ve risk faktörleri 
kaydedildi. Sakinlerin fonksiyonel bağımlılığı ile ilişkili veriler, günlük yaşam formunun genel ve 
enstrümental aktiviteleri birlikte kullanılarak toplandı. Nazal ve aksiller sürüntülerde metisiline 
dirençli Staphylococcus aureus kolonizasyonu, rektal sürüntüde vankomisin dirençli enterokok, 
genişletilmiş spektrumlu beta laktamaz salgılayan Enterobacteriaceae, karbapenemaz üreten 
Klebsiella pneumoniae kolonizasyonu araştırıldı.

Bulgular: Çalışmaya katılan 247 sakinden 247 aksiller, 246 nazal, 245 rektal sürüntü 
örneği alındı. Medyan yaş 85±6.7 olup, 190 (%77) sakin kadındı. 75 (%30) sakinde S. aureus 
ve bunların 8’inde (%3.2) metisiline direnç belirlendi. Sakinlerin 10 (%4.1)’unda vankomisine 
dirençli enterokok, 17’sinde (%6.9) genişletilmiş spektrumlu beta laktamaz salgılayan 
Enterobacteriaceae, birisinde (%0.4) karbapenemaz üreten K. pneumonia saptandı. Üç (%1.2) 
sakinde birden fazla çok ilaca dirençli bakteri ile kolonizasyon bulundu. Kolonizasyon risk 
faktörleri bakteri türüne göre değişmektedir. Çok ilaca dirençli bakteri ile kolonizasyon oranı son 
bir ayda antibiyotik kullanımı ile 2.7 kat, immobilite ve enteral destek ile 3.1 kat artmaktadır. Çok 
ilaca dirençli bakteri kolonizasyon oranı günlük yaşam aktivite skoru arttıkça artar (p=0.004).

Sonuç: Bu çalışmada çok ilaca dirençli bakteri kolonizasyon yüzdesi 12.9’dur ve risk faktörleri 
bakteri türüne göre değişir. Kolonizasyon oranı günlük yaşam aktivitelerinde bağımlılık 
arttıkça artmaktadır. Bu nedenle yaşlı bakım evlerinde çok ilaca dirençli bakteri infeksiyonlarını 
yönetmek için risk faktörleri ve surveyans analizleri göz önünde bulundurulmalıdır. 

Anahtar sözcükler: Yaşlı bakım evi; Çok İlaca Direnç, MRSA, Vankomisin Dirençli Enterokok, 
Türkiye, Risk faktörleri
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INTRODUCTION

Infections caused by multidrug-resistant (MDR) 
bacteria are major healthcare concerns worldwide 
(1). Geriatric long-term care facilities in particular 
are considered reservoirs of MDR bacteria because 
they serve patients who are unable to perform 
activities of daily living and require frequent 
hospitalization. Colonization by these bacteria lays 
the foundation for resistant bacterial infections (2,3). 
Infections caused by these microorganisms result 
in high mortality rates independent of age and 
increase the length of hospital stays and therefore 
medical costs (4). In long-term care residents, MDR 
bacterial infections are more difficult to manage 
and show poorer response to treatment because of 
the presence of underlying chronic diseases (5,6). 
Therefore, the present study aimed to determine 
the prevalence of MDR bacterial colonization in 
geriatric patients and the risk factors that promote 
colonization in this age group.

METHODS 

Ethics statement

Approval for this study was obtained from the 
Dokuz Eylül University (DEU) Non-invasive Research 
Ethics Committee (Approval Date:19/06/2014, 
No:2014/22-21). The study was supported under the 
scope of DEU Scientific Research Projects. 

Study design

This cross-sectional study included individuals 
aged 65 years of age and older, residing at the 
Nursing Home unit of the Narlidere Elderly Care 
and Rehabilitation Center. This center has the 
highest capacity for elderly care in Turkey with 269 
geriatric nursing home residents and a total of 1040 
residents including those in the assisted living units; 
each room has a maximum of two occupants. The 
Nursing Home unit provides long-term care mainly 
for dependent elderly people with chronic illnesses. 
Residents of this nursing home include retired civil 
service workers and their relatives. Therefore, the 

average education and socioeconomic level of 
these residents is middle to high.

All the nursing home residents included in the 
study or their relatives signed an informed consent 
form. Residents in this unit stay in single-or double-
occupancy rooms. The data of all consenting 
participants were recorded using data collection 
forms which  included demographic data regarding 
age, gender, height, weight, immobility (activities 
of daily living score), and information regarding 
comorbidities, urinary/vascular catheterization, 
feeding method [enteral, parenteral, and/or 
percutaneous endoscopic gastrostomy (PEG)], 
presence of skin lesions including bed sores, history 
of hospitalization in the last three months, and 
use of antibiotics in the last month. A single form 
assessing both the activities of daily living scale 
and instrumental activities of daily living was used. 
Therefore, we used the Katz Index of Activities of 
Daily Living, which is designed to evaluate self-care 
functions in patients with chronic disease and elderly 
populations, and the Lawton Instrumental Activities 
of Daily Living Scale, which is designed to assess 
the performance of the elderly on activities of daily 
living (7, 8). Based on this form, the total activities 
of daily living (ADL) scores ranged from 1 to 36, 
with higher scores indicating greater dependence. 
Scores of 1–19 were considered independent, 20–
29 as partially dependent, and scores of 30–36 as 
totally dependent. 

Bacterial identification 

In order to evaluate colonization in the elderly 
nursing home residents, nasal, axillary, and rectal 
swab samples were obtained using sterile cotton 
swabs. The nasal and axillary swab samples were 
cultured using CHROMagar™ Staph aureus 
agar (Liofilchem® Staph aureus, Italy) and 5% 
sheep blood agar (RTA, Turkey) to evaluate 
Staphylococcus aureus colonization. Rectal swabs 
were inoculated at bedside into eosin–methylene 
blue (EMB) agar (RTA, Turkey) and CHROMagar™ 
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Enterobacteriaceae agar (Liofilchem® Chromatic 
CRE, Italy) to evaluate colonization with 
Enterobacteriaceae producing extended-spectrum 
beta lactamase (ESBL) and/or carbapenemase 
and were inoculated into enterococcosel liquid 
medium with vancomycin (RTA, Turkey) and 5% 
sheep blood agar in order to detect colonization 
by vancomycin-resistant enterococci VRE). The 
cultures were incubated for 18–24 h at 35°C. As 
per the Clinical and Laboratory Standards Institute 
(CLSI) recommendations, bacterial identification 
was performed using traditional methods based 
on the Gram nature of the isolates (9). API (BD BBL 
Crystal™ Gram-Positive ID System, USA) was used 
for the identification of VRE. 

Susceptibility tests

Antibiotic susceptibility tests were performed 
according to CLSI recommendations using Mueller–
Hinton agar (RTA, Turkey) using the Kirby–Bauer 
disc diffusion method. Oxacillin susceptibility of 
the isolated S. aureus colonies was determined 
using a cefoxitin disc (30 mcg). Minimum inhibitor 
concentration (MIC) was determined using the 
vancomycin Etest (Liofilchem® MTS VANCOMYCIN, 
Italy). 

Antimicrobial susceptibility of the Escherichiae 
coli and Klebsiella strains isolated from the 
Enterobacteriaceae family was assessed using 
ampicillin (10 mcg), amoxycillin/clavulanic acid 
(20/10 mcg), cefotaxime (30 mcg), ceftazidime 
(30 mcg), cefoxitin (30 mcg), ertapenem (10 mcg), 
and ceftazidime/clavulanic acid (30/10 mcg) 
discs. The presence of ESBL in resistant gram-
negative strains was determined using cefotaxime/
ceftazidime+clavulanic acid Etest (Liofilchem® s.r.l. 
4 mg/L) and double disc synergy test. To determine 
carbapenem resistance, rectal swab samples 
were incubated in brain heart infusion broth, then 
analyzed using Chromogenic KPC (Biolife, Ref 
CHR174 Lot: 174206) medium and ertapenem (10 
mcg) disc. 

Statistical analysis 

Statistical analysis was performed using SPSS 
15.0 software. The participants were classified into 
groups with and without colonization, and statistical 
comparisons between the two groups were made 
using the chi-square test for a two-way table, 
Fisher’s exact test, and independent samples t-test. 
Multivariate backward logistic regression analyses 
were used to identify independent risk factors for 
MDR bacteria.

RESULTS

During the study period, 247 (91.8 %) residents were 
present in the nursing home with 269 beds, and all 
of them were included. In total, 247 axillary, 246 
nasal, and 245 rectal swab samples were obtained 
from the 247 elderly nursing home residents who 
participated in the study. A nasal swab could not be 
obtained from one participant because of history of 
nasal fracture surgery, and two participants chose 
not to give rectal swab samples.

Risk factors: Of the 247 nursing home residents, 
190 (77%) were females and the average age was 
85±6.7(67–103) years. The median duration of 
residence for each resident in the nursing home was 
6.66±4.57 years (14 days–14.58 years). Only 5 (2.0%) 
of the residents had no underlying chronic disease. 
Alzheimer’s disease or dementia associated with 
other causes was present in 160 (64.5%) of the 
nursing home residents. The total ADL score 
was above 30 for 125 (51.0%) residents, and 84 
(33.9%) were immobile. Of the immobile residents,  
57 (67.8%) had dementia. Thirty-two (12.9%) of 
the residents had taken antibiotics in the last 
month and 11 (4.4%) had been hospitalized in the 
last 3 months. Eight (3.23%) of the residents had 
bedsores, 31 (12.6%) were receiving enteral nutrition 
support, and 7 (2.8%) were being fed via PEG. Only 
one (0.4%) patient had a urinary catheter and one  
(0.4%) had a vascular catheter. The risk factor 
analyses for patients with and without colonization 
are shown in Table 1. Antibiotic use in the last month, 
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malignancy, immobility, enteral supplementation, 
and PEG were statistically significant risk factors 
in univariate analysis of residents with colonization 
by any MDR bacteria. Multivariate logistic 
regression analysis of independent risk factors for 
MDR bacteria is shown in Table 2. Twenty-nine  

(90.6%) of the colonized patients had lived in the 
nursing home unit for more than one year. The 
colonization rate increased as ADL scores (i.e. 
dependence) increased (p = 0.004). ADL scores 
and immobility of residents colonized with MDR 
bacteria are presented in Table 3.   

Table 1. Presence of risk factors for MDR bacteria.

Risk factors
Colonized
with MDR
n=32(%)*

p value
Colonized 
with gram 

negative MDR
n= 17(%)

p value
Colonized 
with gram   

positive MDR
n =18(%)

p value

Antibiotic use (Last month) 9  (28.1) 0.006 6 (35.2) 0.004 4 (22.2) 0.265

Skin lesions 2 (6.3) 0.619 1 (5.8) 0.442 1 (5.5) 0.459

Hospitalization in the last 3 
months 3 (9.4) 0.323 3 (17.6) 0.032 0 (0.0) -

Malignancy 5 (15.6) 0.024 2 (11.2) 0.306 3 (16.6) 0.099

D e m e n t i a / A l z h e i m e r ’s 
disease 25 (78.1) 0.082 14 (82.3) 0.118 14 (77.7) 0.244

Immobility 19 (59.4) 0.001 11 (64.7) 0.006 11 (61.1) 0.011

Enteral support 10 (31.2) 0.001 6 (35.2) 0.003 1 (5.5) 0.415

PEG 3 (9.4) 0.05 2 (11.7)  0.022 6 (33.3) 0.004

*In 3(1.2%) residents colonized with more than one MDR bacteria

Table 2. Multivariate logistic regression analysis of independent risk factors for MDR bacteria.

Risk factors p value Odds Ratio 95 % Cl

Antibiotic use(Last month) 0.032 2.774 1.091–7.055

Immobility 0.05 3.107 1.412–6.836

Enteral support 0.012 3.194 1.287–7.922

Of the 247 participants, 32 (12.9%) were 
colonized with Gram-positive [VRE, methicillin-
resistant S. aureus (MRSA)] and/or Gram-negative 
bacteria (ESBL-producing E. coli, ESBL-producing 

Klebsiella, carbapenemase-producing Klebsiella). 
Seventeen (6.9%) were colonized with only resistant 
Gram-negative bacteria, and 18 (7.3%) with only 
resistant Gram-positive bacteria.  
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Table 3. The activity of daily living scale and immobility of residents colonized with MDR.

The colonisation of MDR 
bacteria(n) Total (n)

The activity of daily living scale(n)

   1-19           20-29          30-36
Immobility

(n) 

MDR    32 * 1 6 25 19

Gram negative MDR 17 1 3 13 11

ESBL K. pneumonia (KPC) 3 - - 2 (1) 2 (1)

ESBL E. coli 14 1 2 11 9

Gram positive MDR 18 - 3 15 11

MRSA 8 - 1 7 5

VRE 10 - 2 8 6

Gram positive +negative MDR 3 3 3

MRSA + ESBL E. coli 1 - - 1 1

VRE +  ESBL E. coli 2 - - 2 2

Gram-positive resistant bacterial colonizati on 
MDR S. aureus was isolated from the nasal and/or 
axillary swab samples of 75 (30%) residents. MRSA 
was detected in 3.2 % (8/247) of the participants and 
10.6 % (8/75) of those with S. aureus colonization. 
Three of the eight MRSA isolates were from nasal 
carriers. Ten (4.1%) of the nursing home residents 
were perianal VRE carriers. All of the isolates were 
identified as Enterococcus faecium and had a 
vancomycin MIC level of ≥4 mg/L. 

Gram-negative resistant bacterial colonizati on 
ESBL-producing bacteria were detected in a total 
of 17 (6.9%) of the nursing home residents. Of 
these bacteria, 14 (82%) were identified as E. coli 
and 3 (18%) as K. pneumoniae [1(0.4%) of which was 
carbapenemase-producing K. pneumoniae]. 

Colonization with multiple resistant bacteria was 
detected in three (1.2%) participants. One (0.4%) of 
these residents was colonized with both MRSA and 
ESBL-producing E. coli, and 2 (0.8%) were colonized 
with ESBL-producing E. coli and VRE.

DISCUSSION

Although the carriage and spread of MDR 
microorganisms shows regional variation, it 
presents an important and growing health concern 
worldwide (10). The MDR bacterial colonization rate 
in this study group was 12.9%. Routine surveillance 
assessing MDR bacterial colonization is not yet 
practiced in nursing homes in Turkey. Our literature 
search did not yield any studies investigating both 
Gram-negative and Gram-positive resistant bacterial 
colonization in Turkish geriatric care centers. The 
colonization rate we determined emphasizes that 
elderly nursing homes in Turkey are reservoirs for 
MDR bacteria. Colonization rates in our study group 
were 3.2% for MRSA, 4.1% for perianal VRE, and 
6.9% for resistant Enterobacteriaceae which vary 
according to the species of MDR bacteria. These 
rates were reported to be 6.2% for MRSA, 12.2% 
for ESBL-E, and 0% for VRE among 2791 residents 
of 60 nursing homes in Belgium (11). In Germany, 
the prevalence of ESBL-positive E. coli was found 
to be 14.7% in a study conducted with 156 nursing 
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home residents (12). These rates vary according to 
country and nursing home, emphasize that elderly 
care homes in our country are reservoirs for MDR 
bacteria.

Drug-resistant bacterial colonization poses a risk 
for the development of invasive infection and 
cross-contamination between people (5). It was 
previously reported that the rate of co-colonization 
with multiple MDR gram-negative bacteria was 
18.4% among 152 residents with dementia (13). It 
has also been emphasized that genetically related 
MDR gram-negative bacteria colonize multiple 
residents of the same nursing home (14). Although 
we could not perform molecular analyses in the 
present study, co-colonization was detected in 1.2% 
of the residents. 

Risk factors

The correlation between MDR bacterial 
colonization rates and ADL indices (i.e. dependence) 
among nursing home residents must be taken into 
account when evaluating risk factors. Statistically 
significant risk factors for MDR bacterial colonization 
were antibiotic use in the last month, malignancy, 
immobility, enteral supplementation, and PEG. 
When significant risk factors were assessed by 
multivariate logistic regression analysis, antibiotic 
use in the last month increased MDR bacterial 
colonization by 2.7-fold. In the literature, antibiotic 
exposure is reported to increase colonization with 
MDR Gram-negative bacteria by 5.6-fold (13). 
Studies have shown that using antibiotics affected 
bowel colonization, and the mean duration of 
colonization with ESBL-E was 144(41-349) days 
(5, 12). Colonization duration was reported as 
126.6±79.1 days for MRSA and 176±94.1 days for 
VRE (15). Because we obtained cultures from a 
single time point, we could not determine duration 
of colonization. However, our finding that 90.6% of 
the colonized residents had lived in the geriatric 
care unit for more than one year, though statistically 
nonsignificant, suggests that duration of residence 
may influence colonization. 

Other significant risk factors (diet, ADL score, 
malignancy) are related to the host characteristics 

of the nursing home residents. ADL scores of the 
nursing home residents included both general and 
instrumental ADL (7, 8, 16-18). In this study, the 
colonization rates of MDR bacteria increased 3.1 
times with immobility or enteral support. Fifty-one 
percent of the residents had a total ADL score above 
30, indicating complete dependence, and 33.9% 
were immobile. It has been reported in the literature 
that functional disability promotes colonization with 
MDR bacteria (2, 6). In particular, researchers have 
stressed that rates of MDR bacterial colonization 
are 3-fold higher in residents with advanced 
dementia compared to those without dementia (6). 
Approximately two-thirds of the immobile patients 
in our study had dementia, which is consistent with 
the literature. While urinary and vascular catheters 
were used by only one resident each in our study, 
those receiving enteral support and undergoing 
PEG likely had mucosal barrier disruption, which 
we believe facilitated MDR bacterial colonization 
during care.

Skin colonization

As in the rest of the world, antibiotic resistant 
Gram-positive bacteria (VRE, MRSA) are a concern 
Turkey, yet these bacteria are not yet considered 
an important public health issue, except in small 
hospital-based epidemics. In the present study, 
MRSA and VRE rates were below 5%. MRSA 
colonization rates in geriatric nursing homes vary 
between 10% and 50% (19, 20). In a 2013 study 
conducted in the Kahramanmaraş Nursing Home in 
Turkey, Kireççi et al. (21) reported that 98 residents 
were screened and the prevalence of nasal MRSA 
colonization was 40.8%. The MRSA colonization 
rate in our study was lower than the global average. 
In our 2006 study, which was conducted in the same 
long-term care facility, we only investigated nasal 
and axillary MRSA colonization. In that study, 163 
nursing home residents were screened and the rate 
of colonization with S. aureus was 9.3%, and none 
of the isolated strains were methicillin-resistant 
(22). In the present study, 30% of the 247 nursing 
home residents were colonized with S. aureus and 
3.2% with MRSA. These findings indicate that the 
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MRSA colonization rate is increasing in this nursing 
home over time. However, the overall rate of 
MRSA colonization was still low compared to those 
reported in other studies. This may be explained by 
the fact that despite the residents of this nursing 
home having a high average age and long life 
expectancy, they also had a high socioeconomic 
level, and the unit provides a high standard of 
medical care with an interdisciplinary team. These 
data highlight the variability of colonization rates 
and the need for surveillance in long-term care 
facilities.

Rectal colonization

Previous studies have reported intestinal ESBL-
producing Enterobacteriaceae colonization rates 
of 20%–56% in geriatric nursing home residents, 
whereas the prevalence of VRE colonization 
was lower, at 4.0 % – 9.6% (12-15). Valenza et al. 
determined the prevalence of rectal carriage of 
ESBL-producing Enterobacteriaceae in a long-
term care facility to be 14.7 % (12). Although the 
prevalence of resistant Gram-negative bacteria in 
the present study is lower than that in the literature, 
the rate of VRE colonization is comparable to those 
reported in other publications. This difference may 
be attributable to the microbiological properties 
of VRE and resistant Gram-negative bacteria, to 
different policies concerning antibiotic use, or to 
host properties. In our study group, 12.9% were 
using antibiotics from different classes, 51 % were 
completely dependent based on their ADL index, 
and 33.9% were immobile. 

Apart from resistant bacterial epidemics, there 
are very limited data about carbapenemase-

producing Enterobacteriaceae colonization in long-
term care facilities. Recent studies have reported 
the carriage rate of asymptomatic carbapenemase-
producing Enterobacteriaceae in hospitals as 1.1%–
13% (23-24). In a study of nursing home residents, 
Cunha et al. (24) determined the prevalence of 
carbapenemase-producing Enterobacteriaceae 
colonization to be 1.4%. The prevalence in our 
study was 0.4%, which is rather low. 

Because of limited funding for this research, 
our study has a few limitations. Firstly, we were 
unable to investigate MDR bacterial colonization 
in the nursing home staff simultaneously. Secondly, 
molecular studies could not be performed on the 
isolated MDR bacterial strains. Finally, we could 
only conduct the colonization screening once. 
Therefore, permanent and transient colonization 
could not be evaluated. However, this was the first 
study in Turkey that investigated multiple MDR 
bacteria and will form the basis for further research. 

In summary, the rate of colonization with any 
MDR bacteria was 12.9% in this group of Turkish 
nursing home residents. Colonization rates of MDR 
increased 2.7 times with antibiotic use in the last 
month and approximately 3.1 times with immobility 
and enteral support. Risk factors for colonization 
vary according to the species of resistant bacteria. 
Therefore, evaluating elderly nursing home 
residents for risk of MDR bacterial colonization 
whenever possible and conducting surveillance for 
MDR bacterial colonization in new residents upon 
arrival will facilitate the management of infectious 
complications in residents.   

REFERENCES
1.	 Roca I, Akova M, Baquero F, et al. The global 

threat of antimicrobial resistance: science for 
intervention. New Microbes New Infect 2015;6:22-9. 
(PMID:27257501).

2.	 Dumyati G, Stone ND, Nace DA, Cmich CJ, Jump 
RL. Challenges and strategies for prevention 
of multidrug-resistant organism transmission in 
nursing homes. Curr Infect Dis Rep 2017;19(4):18. 
doi: 10.1007/s11908-017-0576-7. (PMID:28382547).

3.	 Reddy P, Malczynski M, Obias A, et al. Screening 
for extended-spectrum beta-lactamase-producing 
Enterobacteriaceae among high risk patients and 
rates of subsequent bacteremia. Clin Infect Dis 
2007;45:846-52. (PMID:17806048).

4.	 Schwaber MJ, Navon-Venezia S, Kaye KS, Ben-Ami 
R, Schwartz D, Carmeli Y. Clinical and economic 
impact of bacteremia with extended- spectrum 
beta-lactamase-producing Enterobacteriaceae. 
Antimicrob Agents Chemother 2006;50:1257-62. 
(PMID:16569837).



2018; 21(1): 41-48

48

5.	 Lautenbach E, Patel JB, Bilker WB, Edelstein 
PH, Fishman NO. Extended-spectrum beta-
lactamase-producing Escherichia coli and Klebsiella 
pneumoniae: risk factors for infection and impact of 
resistance on outcomes. Clin Infect Dis 2001;32:1162-
71. (PMID:11283805).

6.	 Mitchell SL, Shaffer ML, Loeb MB, et al. Infection 
management and multidrug-resistant organism 
in nursing home residents with advanced 
dementia. JAMA Intern Med 2014;174:1660-67. 
(PMID:25133863).

7.	 Katz S, Ford AB, Moskowitz RW, et al. Katz Index of 
activities of daily living, In: A. John Rush, Michael B. 
First, Deborah Blacker (Eds). Handbook of Psychiatric 
Measures. American Psychiatric Association, 
American Psychiatric Publishing, USA 2000, pp 130-
1. 

8.	 Lawton MP, Brody EM. Lawton Instrumental Activities 
of Daily Living Scale (Lawton IADL): In: A. John Rush, 
Michael B. First, Deborah Blacker (Eds). Handbook 
of Psychiatric Measures. American Psychiatric 
Association, American Psychiatric Publishing, USA 
2000, pp 131-3.

9.	 Clinical Laboratory Standards Institute. Performance 
standards for Antimicrobial Susceptibility Testing, 
17th-23rd supplement M100-S13-M100 S23, 
Wayne, PA. [Internet] Available from:  http://www.
facm.ucl.ac.be/intranet/CLSI/CLSI-M100S23-
susceptibility-testing-2013-no-protection.pdf.  
Accessed:02.01.2018.

10.	 Huttner A, Harbarth S, Carlet J, et al. Antimicrobial 
resistance: a global view from the 2013 World 
Healthcare-Associated Infections forum. Antimicrob 
Resist Infect Control 2013;2:31. (PMID:24237856).

11.	 Jans B, Schoevaerdts D, Huang TD, et al. 
Epidemiology of multidrug-resistant microorganisms 
among nursing home residents in Belgium. PLoS 
One. 2013;8:e64908. (PMID:23738011).

12.	 Valenza G, Nickel S, Pfeifer Y, et al. Prevalence and 
genetic diversity of extended-spectrum β-lactamase 
(ESBL)-producing Escherichia coli in nursing homes 
in Bavaria, Germany. Vet Microbiol 2017;200:138-41. 
(PMID:26494113).

13.	 D’Agata EM, Habtemariam D, Mitchell S. 
Multidrug-resistant gram-negative bacteria: Inter- 
and Intradissemination among nursing homes of 
residents with advanced dementia. Infect Control 
Hosp Epidemiol 2015;36(8):930-5. (PMID:25920002).

14.	 O’Fallon E, Schreiber R, Kandel R, D’Agata EM. 
Multidrug-resistant gram-negative bacteria at a 
long-term care facility: assessment of residents, 
healthcare workers, and inanimate surfaces. Infect 
Control Hosp Epidemiol. 2009;30(12):1172-9. 

(PMID:19835474).
15.	 Fisch J, Lansing B, Wang L, et al. New acquisition 

of antibiotic-resistant organisms in skilled nursing 
facilities. J Clin Microbiol 2012;50(5):1696-1703. 
(PMID:22378900).

16.	 Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe 
MW. The Index of ADL: a standardized measure 
of biological and psychosocial function. JAMA 
1963;185:914-9. (PMID:14044222).

17.	  Katz S, Downs TD, Cash HR, Grotz RC. Progress in 
development of the index of ADL. Gerontologist 
1970;10:20-30. (PMID:5420677).

18.	 Lawton MP, Brody EM. Assessment of older people: 
self-maintaining and instrumental activities of daily. 
Gerontologist 1969;9:179-186. (PMID:5349366).

19.	 Denis O, Jans B, Deplano A, et al. Epidemiology of 
methicillin-resistant Staphylococcus aureus (MRSA) 
among residents of nursing homes in Belgium. 
J Antimicrob Chemother 2009;64:1299-1306. 
(PMID:19808236).

20.	 Hogardt M, Proba P, Mischler D, Cuny C, Kempf 
VA, Heudorf U. Current prevalence of multidrug-
resistant organisms in long-term care facilities in the 
Rhine-Main district, Germany, 2013. Euro Surveill. 
2015;20(26):21171. (PMID:26159310).

21.	 Kirecci E, Ozer A, Gul M, Tanis H, Sucaklı MH. Nasal 
MRSA carriages in nursing home residents. Kocatepe 
Med J. 2013;14:77-82.

22.	 Avkan-Oguz V, Sezak N, Yapar N, et al. Nasal 
and axillar carriage of Staphylococcus aureus 
patients among elderly population in a nursing 
home. Clin Microbiol Infect 2006;12(Suppl 4): 
R2003. [Internet] Available from:  http://www.
clinicalmicrobiologyandinfection.com/article/S1198-
743X(15)30007-0/fulltext#cesec1280. Accessed: 
02.01.2018.

23.	 Zhao ZC, Xu XH, Liu MB, Wu J, Lin J, Li B. Fecal carriage 
of carbapenem-resistant Enterobacteriaceae in a 
Chinese university hospital. Am J Infect Control 
2014;42:e61-4. (PMID:24773806).

24.	 Cunha CB, Kassakian SZ, Chan R, et al. Screening 
of nursing home residents for colonization with 
carbapenem-resistant Enterobacteriaceae admitted 
to acute care hospitals: Incidence and risk factors. Am 
J Infect Control 2016;44(2):126-30. (PMID:26631643).



RESEARCH

ARAŞTIRMA

49

FALL RISK AND RELATED FACTORS IN KNEE 
OSTEOARTHRITIS

DİZ OSTEOARTRİTDE DÜŞME RİSKİ VE İLİŞKİLİ 
FAKTÖRLER 

Introduction: The aim of this study was to determine the fall risk in patients with knee 
osteoarthritis with an objective computerized technique and to evaluate the potential risk 
factors for falls in these patients.

Materials and Method:  Patients with knee osteoarthritis and controls were included in 
this cross-sectional study. Gender, age, and body mass index were recorded. Pain was evaluated 
with a visual analog scale. The Western Ontario and McMaster Universities Osteoarthritis 
Index was used to assess the patients and the Falls Efficacy Scale International was used for 
the evaluation of fall efficacy. Knee radiographs were recorded with the Kellgren–Lawrence 
grading scale. Fall risk analysis was performed by using the Tetrax Interactive Balance System.

Results: One hundred patients with knee osteoarthritis and 30 controls were included. 
The age, gender, and body mass index scores were similar between the groups. Falls Efficacy 
Scale International scores were significantly higher in the cases than in the controls (p<0.000). 
Using a computerized system, significantly higher fall risk results (p<0.000) and significantly 
low, moderate, and high fall risk distribution were recorded in the cases than in the controls 
(p<0.000). Fall risk was significantly related to age, pain, and the Western Ontario and McMaster 
Universities Osteoarthritis Index scores of the patients.

Conclusions: Our study demonstrated a higher fall risk in patients with knee osteoarthritis 
than in healthy individuals. This higher risk was shown even inå the early radiographic phases 
of the disease related to age, pain, and dysfunction. An understanding of factors on postural 
control seems to be critical in successful fall prevention in these patients.

Keywords: Osteoarthritis, Knee; Accidental falls; Postural balance

Giriş: Bu çalışmanın amacı diz osteoartriti olan hastalardaki düşme riskini komputerize 
bir teknikle değerlendirmek ve bu hastalarda düşme riski için potansiyel risk faktörlerini 
belirlemektir.

Gereç ve Yöntem: Bu çalışmada, diz osteoartritli hastalar ve kontrol vakaları kesitsel olarak 
değerlendirildi. Katılımcıların cinsiyet, yaş ve beden kütle indeksi değerleri kaydedildi.  Ağrı 
görsel analog skala ile, kısıtlılık “The Western Ontario and Mc Master Universities Osteoarthritis 
Index” ile, düşme etkisi ise “Falls Efficacy Scale International” ile değerlendirildi.  Kellgren–
Lawrence sınıflandırması kullanılarak diz radyografileri değerlendirildi. Düşme riski analizi ise 
“Tetrax Interactive Balance System” kullanılarak gerçekleştirildi. 

Bulgular: Diz osteoartritli 100 hasta ve 30 kontrol vakası incelemeye alındı. Yaş, cinsiyet 
ve beden kütle indeksi değerleri gruplar arasında benzerdi. “Falls Efficacy Scale International” 
değerleri diz osteoartritli hastalarda kontrol grubundan anlamlı şekilde yüksekti (p<0.000). 
Kullanılan komputerize sistemle, diz osteoartiti olan hastalarda kontrollere göre istatistiksel 
olarak anlamlı şekilde yüksek düşme riski (p<0.000) ve düşük, orta ve yüksek düşme riski 
dağılımı kaydedildi (p<0.000).   Düşme riski hastaların “The Western Ontario and Mc Master 
Universities Osteoarthritis Index” skorları, yaş ve ağrıları ile belirgin derecede ilişkiliydi.

Sonuç: Çalışmamız, düşme riskinin diz osteoartritli hastalarda sağlıklı bireylerden daha 
yüksek olduğunu ortaya koymaktadır. Bu yüksek riskin yaş, ağrı ve disfonksiyon ile ilişkili şekilde 
hastalığın erken radyografik döneminde bile var olduğu gösterilmiştir. Postural kontrol üzerine 
etkili faktörlerin anlaşılması bu hastalarda düşmenin başarılı bir şekilde önlenmesinde önemli 
rol oynayacaktır. 

Anahtar sözcükler: Diz osteoartriti; Düşme riski; Postural denge
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INTRODUCTION
Osteoarthritis (OA) is a chronic joint condition that 
affects one in ten adults (1). The knee is the joint 
most commonly affected in OA and knee OA (KOA) 
results in a loss of physical function (2). Balance, as 
a complex task, may be affected in KOA and this 
may cause postural instability and fall risk. A fall 
can be defined as “an unexpected event in which 
participants come to rest on the ground, floor or 
other lower level” according to the consensus 
guidelines (3). Its consequences are highly variable 
and may include loss of confidence, injury and 
even death (4). Although its etiology seems to be 
multifactorial which includes a complex interaction 
of intrinsic, behavioral or environmental risk factors, 
age and related comorbidities are considered to 
be the most important risk factors for falls in the 
normal population (5,6). Rheumatic diseases were 
suggested as the second strongest independent 
risk factor for serious fall related injury in elderly (7). 
In spite of its reasonable commonness and often 
serious consequences in patients with rheumatic 
diseases, falls are still underestimated and poorly 
researched in this population. In studies about falls 
in patients with several rheumatic diseases, there is 
a wide range in reported falls incidence, which may 
be due to inconsistency in falls data attainment. 
Suggested potential fall risk factors were also 
conflicting as a result of the several different 
methodologies in previous studies. A definition 
of theterm “fall” is frequently missing from falls 
researches (8). The differences in falls rates in 
previous studies have been attributed to variation 
in the definition of a fall event (4). Also most of the 
previous studies used “self-reported” falls data. 
An objective technique seems to be needed in the 
evaluation of fall risk in these patients. 

In our research, we couldn’t find any study 
investigating fall risk in patients with KOA with 
an objective technique. To determine the fall risk 
and related risk factors in these patients may lead 
to the awareness and prevention of falls and may 
contribute to the management. The aim of this 
study was to determine the fall risk in patients with 
KOA with an objective computerized technique and 

to evaluate the potential related risk factors for falls 
in these patients. 

MATERIALS AND METHOD
Patients

This cross-sectional study was approved by the 
Local Ethics Committee and it was conducted in 
accordance with the 1989 Declaration of Helsinki. 
All subjects signed an informed consent form 
before participating in the study. After calculating 
the sample size as 28 with 95% reliability and ±5% 
deviation, one hundred patients (for 4 subgroups) 
with KOA and 30 healthy controls with similar 
age (range 40-75 years) and gender profile were 
included in the study. All patients fulfilled the 
combined clinical and radiographic criteria of knee 
OA, as established by the American College of 
Rheumatology (9,10). Patients who were not able 
to cooperate or tolerate the fall risk evaluation, 
patients with a history of or previous orthopedic 
surgery, with a known balance problem or patients 
using medicines that may cause balance disorder 
were excluded from the study. The control subjects 
were selected among hospital stuff and their 
relatives in order to make a similar age profile to 
patients. 

Evaluations

The characteristics of the participants including 
gender, ages and body mass index (BMI) were 
recorded. Pain vas evaluated with visual analogue 
scale (VAS).

Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC) was used to assess 
the patients with KOA (11). It has been used to 
assess pain, stiffness, and physical function in 
patients with OA. The WOMAC consists of 24 items 
divided into 3 subscales: Pain (5 items), stiffness (2 
items) and physical function (17 items). On the Likert 
scale version, the scores are summed for items in 
each subscale, with possible ranges as follows: 
pain=0-20, stiffness=0-8, physical function=0-68. 

The grading of knee radiographs was performed 
by an experienced observer who was blinded to the 
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source of subjects. Knee radiographs were scored 
with the Kellgren–Lawrence grading scale (Grade 
I-IV) (12). 

For the evaluation of fall efficacy in patients with 
KOA, we used the Falls Efficacy Scale International 
(FES-I) which is a self-reported questionnaire. This 
scale is a short, easy to administer tool that measures 
the level of concern about falling during social and 
physical activities inside and outside the home 
whether or not the person actually does the activity. 
It contains 16 items scored on a four point Likert 
scale (1=not at all concerned to 4=very concerned) 
providing a total score ranging from 16 (absence 
of concern) to 64 (extreme concern). The FES-I was 
developed in a collaborative effort with members of 
the Prevention of Falls Network Europe (ProFaNE) 
(13) and it was translated into several languages 
as well as our language (14). Fall risk analysis of 
patients with KOA and controls were performed 
by Tetrax Interactive Balance System (Sunlight 
Medical Ltd., Israel) with the same technique 
which is directed by the user’s guide of the device. 
Tetrax static posturography device has a computer 
and software system, and all the data obtained 
from the device were the results of the software. 
The device uses a system of force gauges in four 
plates on which subject stands, and translates the 
vertical forces on the plates into wave signals into 
a computer digitally. Before the task, the patients 
were instructed to place their feet side by side on 
lined places of the platform in shape of feet, not 
to speak and move during the task. Measurements 
are made in eight different positions in all subjects 
with the same technique, sequence, and directions 
(each position takes about 40 s): (i) head straight, 
eyes open, on a hard ground; (ii) head straight, 
eyes closed, on a hard ground; (iii) head straight, 
eyes open, on a soft ground (sponge under feet); 
(iv) head straight, eyes closed, on a soft ground; 
(v) head turned to the right, eyes closed, on a hard 
ground; (vi) head turned to the left, eyes closed, 
on a hard ground; (vii) neck fully extended, eyes 
closed, on a hard ground; and (viii) neck fully flexed, 
eyes closed, on a hard ground (15). A fall index 
derived from Tetrax balance parameters has been 

developed to produce a score that will express the 
patient’s risk of falling based on the specific balance 
factors that affect falling. Fall risk is a numeric value 
from 0 to 100, with three numerical ranges 0 to 35, 
36 to 57, and 58 to 100, indicating low, moderate, or 
high risk of fall, respectively (16). 

Statistical analysis
Analyses were performed using the SPSS 20.0 

software package program. Descriptive data 
were presented as mean±standard deviation (sd). 
Mann–Whitney U, one-way ANOVA and Spearman 
correlation tests were used for statistical analysis. P 
values less than 0.05 were considered statistically 
significant.

RESULTS
Eleven patients were excluded from the study for 
the following reasons: patients Three patients 
due to the non-cooperation in computerized 
measurements, one patient due to previous 
orthopedic surgery and seven patients using 
medicines that may cause balance disorder. Finally, 
one hundred patients with KOA (55 female and 45 
male) and age and gender similar 30 controls (17 
female and 13 male) were included in our study. 
The mean ages of the patients and controls were 
64.7±10,6 and 62.8  11.4 years, respectively. The BMI 
scores were similar between patients and controls. 
FES-I scores were found to be significantly higher 
in cases than controls (36±4 and 20±2 respectively; 
p<0.000). With the computerized system used, 
significantly higher fall risk results were recorded in 
patients than the controls (68,2±28,1 and 35,8±26,9, 
respectively; p<0.000). Low, moderate and high fall 
risks were recorded as 14%, 24% and 62% of the 
cases and 53%, 23% and 23% of the controls. This 
distribution was also significantly worse in cases 
than controls (p<0.000). The comparisons of the 
demographic characteristics, BMI, scores of FES-I 
and fall risk assessments of the participants were 
shown in Table 1.

We compared the scores of FES-I and fall risk 
assessments among KOA radiographic grade 
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subgroups (grade 0-IV). As possible related factors 
to fall risk, age and BMI scores were not significantly 
different among groups, although grade IV group 
had a slight higher age profile (data were not 
shown). FES-I was significantly higher in grade III 
and IV compared to controls (p<0.05 and 0.001 
respectively). Fall risk assessment was significantly 
higher in patient groups than controls as well (p<0.05 
for grade I compared to controls and p<0.001 for 
other grades compared to controls). This was also 
similar for fall risk category. Among OA subgroups 

(radiological grade I-IV), in spite of increasing scores 
infall risk and fall risk categories, the differences 
were not able to reach to statistical significance in 
the post hoc analysis. Data were shown in Table 2.

We evaluated the correlation between fall risk 
assessment and patients’ characteristics including 
gender, age, BMI, radiographic grade, pain and 
WOMAC. It was demonstrated that fall risk was 
significantly correlated with age, pain and WOMAC 
scores of the patients. Data were shown in Table 3.  

Table 1. Demographic characteristics, BMI, scores of FES-I and fall risk assessments of the participants.

Variable Patientswith KOA 
(n=100)

Controls
(n=30) p

Age (years) 64.7 (sd=10.6) 62.8 (sd=11.4) NS

Gender
Female/ Male (n) 55/45 17/13 NS

BMI (Kg/m2) 33.5 (sd=5.7) 32.1 (sd=6.8) NS

FES-I (16-64) 36 (sd=4) 20 (sd=2) 0.000

Fall risk assessment (0-100) 68.2 (sd=28.1) 35.8 (sd=26.9) 0.000

Fall risk category
   Low (0 to 35) n (%)
   Moderate (36 to 57) n (%)
   High (58 to 100) n (%)

14 (14)
24 (24)
62 (62)

16 (53)
7 (23)
7 (23)

0.000

KOA; knee osteoarthritis, NS; not significant, FES-I; Falls Efficacy Scale International

Table 2. Comparison of the scores of FES-I and fall risk assessments among KOA radiographically graded subgroups.

Grade 0 
(controls)

(n=30)
Grade I
(n=21)

Grade II
(n=27)

Grade III
(n=28)

Grade IV
(n=24)

FES-I (16-64) 20.6 (sd=16.2) 24.1 (sd=7.5) 31.8 (sd=21.4) 34.9 (sd=16.9)*
61.7 

(sd=22.1)**
Fall risk assessment 
(0-100)

35.8 (sd=26.9)
60.2 

(sd=36.4)*
70.6 (sd=27.3)**

66.5 
(sd=27.2)**

72.0 
(sd=24.8)**

Fall risk category
Low (0 to 35) (%)
Moderate (36 to 57) (%)
High (58 to 100) (%)

53
23
23

40*
6

53*

12**
21

66**

7**
35

57**

8**
25

66**

FES-I: Falls Efficacy Scale International
*p<0.05; compared to controls
**p<0.000; compared to controls   
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Table 3. The correlations between fall risk assessment and patients’ characteristics.

Variable Fall risk assessment Fall risk category

Gender NS NS

Age
0.367
0.000

0.368
0.000

BMI (kg/m2) NS NS

Radiologicalgrade NS NS

WOMAC
Pain

Stiffness

Physicalfunction

0.345 r
0.001 p
0.381 r

0.001 p
0.376 r

0.001 p

0.388 r
0.001 p
0.374 r

0.001 p
0.359 r

0.001 p

Pain (VAS; 0-10)
0.176 r 
0.05 p

NS

BMI: Body Mass Index
WOMAC: The Western Ontario and McMaster Universities Osteoarthritis Index  

DISCUSSION

With an objective computerized technique, fall 
risk found to be higher in patients with KOA than 
controls in this study. This higher risk was correlated 
with age, WOMAC sores and pain, but not with OA 
radiological grade. 

Our results showing higher fall risk in patients 
with KOA with an objective technique is compatible 
with several previous studies highlighting the high 
incidence of falls in these patients (17-19). OA has 
been reported to be associated with an increased 
risk of falling, with fall rates up to 50% of individuals 
with OA, compared to 30% of healthy older adults 
(1). Our results; with its methodology using an 
objective computerized technique, may contribute 
to previous studies mostly used “self-reported” 
falls data. 

In our study the higher fall risk in KOA was found 
to be age related regardless of the gender of the 
patients. Although a few studies has described 
possible gender differences in falls, previous 
studies seem to be in a consensus on the effect of 
the increasing age on fall risk in patients with KOA 

(1,20-22). In fact, OA prevalence increases with age, 
with 30% of those over the age of 75 exhibiting 
severe radiographic disease (2). Aging is associated 
with significant changes in dynamic postural 
control which is a central factor in fall risk.  Higher 
fall risk in KOA related to increasing age may be 
the consequence of normal aging associated with 
neuromuscular changes. However, those with KOA 
have been reported to be at a higher risk of falls 
than healthy elderly individuals (18,21). Similarly, in 
our study, fall risk was found to be higher in patients 
with KOA than age similar controls. In order to 
develop fall prevention strategies for patients with 
KOA, it is important to understand the role other 
deficits beyond normal aging that are attributed to 
the disease. 

In this study pain was found to be related to 
increased fall risk in patients with KOA. Similarly, the 
relation between pain and falls were demonstrated 
in previous studies with different methodologies 
(23,24). 

Joint pain is a central characteristic of OA and 
it alters the kinematics and kinetics of postural 
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responses (1). Due to the link between pain and 
the increased risk of falls, whether pain relief will be 
effective in reducing the risk of falls in these patients 
needs to be researched. 

Impaired physical function was one of the 
related factors to fall risk in our study. Similarly 
reduced functions were found as an associated 
factor to increased risk of falling in previous studies 
(24). Also in a previous study using the same scale 
with us, KOA patients with a fall history had a worse 
functional status as measured by WOMAC when 
compared to those without such an anamnesis 
(25). Our objective results were parallel to previous 
studies demonstrating correlation between fall risk 
and functional status.

In our study, when compared one by one each 
subgroup of patients (Grade I-IV radiologically) to 
controls, all groups showed higher fall risk scores 
than healthy individuals. However, in spite of 

increasing fall risk scores among radiological graded 
subgroups of patients with KOA, the differences 
were not able to reach to statistical significance. 
Our study demonstrated a higher fall risk even in 
radiologically grade I KOA than controls. It may 
be considered that higher fall risk may be present 
in the early phases of KOA. Patients with KOA 
exhibit several neuromuscular changes beyond that 
seen with aging. Future researches are needed to 
evaluate the effect of such changes on postural 
control. 

In conclusion, with an objective technique, our 
study demonstrated a higher fall risk in patients 
with KOA than healthy controls. This higher risk 
was shown even in the early radiographic phases of 
the disease related to age, pain and dysfunction. In 
addition to the known effects of aging in balance, 
an understanding of other neuromuscular factors 
on postural control seems to be critical in successful 
fall prevention in patients with KOA.   
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NEUROPATHIC PAIN AND DISABILITY IN 
PATIENTS WITH LUMBAR SPINAL STENOSIS

LOMBER SPİNAL STENOZLU HASTALARDA 
NÖROPATİK AĞRI VE YETİ KAYBI

Introduction: In this study, we aimed to determine the characteristics of neuropathic pain 
and clarify the relationships between the clinical signs, symptom characteristics and disability 
in patients with lumbar spinal stenosis.

Materials and Method: Seventy-nine patients diagnosed with clinical and radiological 
lumbar spinal stenosis were included in the study. Pain severity was assessed using a self-
administered visual analog scale (0–10  cm). Subjective disability was measured using the 
Oswestry Disability Index and Istanbul Low Back Pain Disability Index. To identify neuropathic 
pain, the physician-administered Douleur Neuropathique 4 questionnaire was utilized.

Results: A total of 79 patients (35 males, 44 females) with a mean age of 56.88±12.13 (range, 
35–89) years were included in the study. The average symptom duration was 24.5 months. 
The Douleur Neuropathique 4 score was ≥4 in 41 patients (51.8%), indicating that they had 
neuropathic pain. A significant correlation was observed between the Douleur Neuropathique 
4 score and age (R=0.350, p=0.002), body mass index (R=0.239, p=0.034), and visual analog 
scale (R=0.453, p< 0.001). 

Conclusion: Approximately half of all patients with lumbar spinal stenosis in our cohort 
had neuropathic pain. Higher age, body mass index and increased pain scores demonstrate 
important relationships with neuropathic pain.

Keywords: Neuralgia; Spinal Stenosis; Pain; Aged  

Giriş: Bu çalışmada, lomber spinal stenoz hastalarında nöropatik ağrı karakterini belirlemeyi 
ve klinik semptom, bulgu ve yeti kaybı ile olan ilişkisini araştırmayı amaçladık.

Gereç ve Yöntem: Çalışmaya klinik ve radyolojik olarak lomber spinal stenoz tanısı alan 
yetmiş dokuz hasta alındı. Ağrı düzeyi için visüel analog skala (0-10 cm), fonksiyonel durum için 
Oswestry Dizabilite İndeksi ve İstanbul Bel Ağrısı Dizabilite İndeksi ölçüldü. Nöropatik ağrıyı 
belirlemek için Douleur Neuropathique 4 anketi dolduruldu.

Bulgular: Ortalama yaşı 56.88±12.13 (35-89 yaş aralığı) olan 79 hasta (35 erkek, 44 kadın) 
çalışmaya dahil edildi. Ortalama semptom süresi 24,5 ay idi. Hastaların 41’inde (%51.8) Douleur 
Neuropathique 4 skoru  ≥4 (nöropatik ağrı) idi. Douleur Neuropathique 4 sonucu ile yaş 
(R=0.350, p=0.002), vücut kitle indeksi (R=0.239, p=0.034) ve visüel analog skala (R=0.453, p< 
0.001) arasında anlamlı ilişki görüldü.

Sonuç: Çalışmamızda, hastaların yaklaşık yarısında nöropatik ağrı gözlendi. İleri yaş, yüksek 
vücut kitle indeksi ve artmış ağrı skorları ile nöropatik ağrı arttığı sonucuna ulaşıldı.

Anahtar sözcükler:  Nöralji; Spinal stenoz; Ağrı; Yaşlı
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INTRODUCTION
Lumbar spinal stenosis (LSS) is one of the most 
common conditions, which causes pain and 
disabilities in older people (1). This condition is 
commonly associated with lumbar degenerative 
disc disease and spondylosis so-called acquired 
lumbar stenosis (2). It results in the narrowing of the 
spinal canal, lateral nerve roots, and intervertebral 
neural foramina at one or more levels. Clinical signs 
occur because of compression of the spinal cord, 
nerve roots, and vascular elements of the lumbar 
spine (3). These symptoms include pain in the back, 
buttocks, and lower leg; numbness in the leg or foot, 
weakness in the lower extremities, and neurogenic 
claudication (4).

There are several classifications and types of 
pain, including nociceptive, chronic, radicular, 
and neuropathic. Understanding these can aid in 
diagnosis and planning appropriate treatment (5). 
Neuropathic pain (NeP) has been defined as pain 
caused by a lesion or disease of the somatosensory 
system. Patients usually complain of burning and 
electrical sensations, with pain often resulting from 
typically non-painful stimulation (e.g., light touch) (6).

LSS can be diagnosed based on clinical, 
neurological, and radiological findings. However, 
radiological LSS can be detected using magnetic 
resonance imaging (MRI) or computed tomography 
in asymptomatic patients. A clinical diagnosis of LSS 
requires both the characteristic clinical presentation 
and radiographic evidence of LSS (7). Neurogenic 
claudication and radicular pain are best described 
in the literature for patients with LSS (7,8). However, 
there are few studies on NeP in patients with spinal 
stenosis (9,10).

In this study, we aimed to determine the 
characteristics of NeP and clarify the relationships 
between the clinical signs and symptom 
characteristics in patients with LSS.

MATERIALS AND METHOD
Participants
One-hundred and sixteen patients with LSS 

symptoms were included in the study between 

February 2016 and November 2017. All patients 
signed written informed consent forms to 
participate in the study, which was approved by the 
local ethics committee. This study was conducted 
in accordance with the principles of the Declaration 
of Helsinki.

All patients were recruited from the outpatient 
clinic of the Department of Physical Medicine and 
Rehabilitation. Clinical LSS was diagnosed based 
on symptoms of pain in the buttocks or thighs, 
pain in the lower leg induced by lumbar spine 
extension, numbness or tingling in the leg or foot, 
and neurogenic claudication. Patients diagnosed 
with clinical LSS were included if lumbar spine MRI 
showed signs of LSS. Radiological LSS was accepted 
as absolute if the sagittal spinal canal diameters 
measured ≤10 cm in at least one intervertebral disc 
(11). Initially, seventy nine patients with both the 
characteristic clinical presentation and radiographic 
evidence of LSS were collected. Patients were 
excluded if they had previously undergone spine 
(n=3), hip, and/or lower limb-related surgery (n=3); 
diabetes (n=7); peripheral vascular disease (n=1); 
and/or inflammatory disorders (n=2). Furthermore, 
we also excluded those with a symptom duration of<1 
month (n=7) and those taking drugs for NeP, such as 
pregabalin, gabapentin, tricyclic antidepressants, 
or selective serotonin–norepinephrine reuptake 
inhibitors (n=14).

Assessment of symptoms and functional 
disability

All questionnaires and clinical evaluations were 
recorded by a blinded physician to the clinical and 
radiological findings. A detailed medical history 
was taken and physical examination was performed, 
and age, gender, height, weight, body mass index 
(BMI), and symptom duration were recorded for 
each patient.

Low back pain severity was assessed using a 
self-administered visual analog scale (VAS; range, 
0–10 cm). Subjective disability was measured using 
the Oswestry Disability Index (ODI; range 0-100) 
and Istanbul Low Back Pain Disability Index (ILBPDI; 
range 0-90). ODI is a 10-item, self-administered 
questionnaire that is commonly used to assess 
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limitations in activities of daily living because of 
low back pain. Disability increases as the total 
ODI score increases. ILBPDI focuses on activities 
required to function in daily life, such as transport, 
sitting, standing, dressing, and hygiene, and where 
they are done (e.g., room, kitchen, car, or street).

To identify NeP, the physician-administered 
Douleur Neuropathique 4 (DN4) questionnaire was 
utilized. This questionnaire contains seven items 
related to symptoms and three related to clinical 
examination. Each item is scored as 1 (positive) or 0 
(negative), and a total score of ≥4 out of 10 suggests 
NeP. The questionnaires have Turkish validity and 
reliability (12,13).

Statistical analysis
All qualitative variables are reported as 

frequencies and percentages. Continuous variables 
are expressed as means±standard deviations. 
The correlations between DN4, ODI, ILBPDI, VAS, 
and other clinical signs were calculated using the 
Spearman’s correlation coefficient. IBM SPSS for 
Windows, Version 21 (IBM Corp., Armonk, NY, USA) 
was used for all statistical analyses. P-values<0.05 
were considered to be statistically significant.

RESULTS
The clinical and demographic characteristics 

of the participants are summarized in Table 1. A 

total of 79 patients (35 males, 44 females) with a 
mean age of 56.88±12.13 (range, 35–89) years were 
included in the study. All patients were clinically 
and radiologically diagnosed with LSS. The average 
symptom duration was 24.5 months (Table 1).

In terms of the questionnaires, the average 
VAS, ODI, ILBPDI, and DN4 scores were 
6.84±1.38, 29.93±5.92, 23.08±7.73, and 4.07±2.26, 
respectively. The DN4 score was ≥4 in 41 patients 
(51.8%), indicating that they had NeP. A significant 
correlation was observed between the DN4 
score and age (R=0.350, p=0.002), BMI (R=0.239, 
p=0.034), and VAS (R=0.453, p< 0.001). There was 
also a significant correlation between the ODI score 
and age (R=0.438, p< 0.001), VAS score (R=0.420, 
p< 0.001), and ILBPDI score (R=0.708, p<0.001). 
Finally, there was a significant correlation between 
the ILBPDI score and both age (R=0.426, p<0.001) 
and VAS score (R=0.250, p=0.026). However, the 
symptom duration was not significantly correlated 
with any of the questionnaires (Table 2).

Claudication was present in 41.8% of patients. 
Using DN4, most patients complained of tingling 
(67.1%) and numbness (51.9%), with the least 
number of patients complaining of itching (13.9%; 
Table 3). In the physical examination, hypoesthesia 
to touch, hypoesthesia to pinprick, and increased 
pain by brushing were present in 61.9%, 65.8%, and 
21.5% of the patients, respectively.  

Table 1. The clinical and demographic characteristics of patients.

Characteristics Mean±sd Minimum-Maximum

Age 56.88±12.13 33-89

Gender (M/F) 44/35

BMI 29.91±3.54 19.81-38.28

sd (month) 24.50±27.75 1-120

VAS (0-10 cm) 6.84±1.38 4-10

ODI (0-100) 29.93±5.92 13-46

ILBPDI (0-90) 23.08±7.73 7-46

DN4 (0-10) 4.07±2.26 1-10

BMI: Body mass index; SD: Symptom duration; VAS: Visual analog scale; ODI: Oswestry Disability Index; ILBPDI: Istanbul Low Back Pain 
Disability Index; DN4: Douleur Neuropathique 4  
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Table 2. Correlations of demographical findings, pain, subjective disability and neuropathic pain (r-values).

Characteristics Age BMI sd VAS ODI ILBPDI DN4

Age 1

BMI 0.037 1

sd 0.159 0.075 1

VAS 0.322** 0.210 0.094 1

ODI 0.438** 0.205 0.001 0.420** 1

ILBPDI 0.426** 0.079 -0.042 0.250 0.708** 1

DN4 0.350** 0.239* 0.174 0.453** 0.221 0.211 1

BMI: Body mass index; SD: Symptom duration; VAS: Visual analog scale; ODI: Oswestry Disability Index; ILBPDI: Istanbul Low Back Pain 
Disability Index; DN4: Douleur Neuropathique 4
*. Correlation is significant at the 0.05 level 
**. Correlation is significant at the 0.01 level 

Table 3. The percentage of neurogenic claudication and positive 
signs and symptoms assessed by DN4 questionnaire in LSS patients.

Characteristics Yes (%) No (%)

Claudication 41.8 58.2

DN4 questions

Burning 43.0 57.0

Painful cold 25.3 74.7

Electric shocks 39.1 60.9

Tingling 67.1 32.9

Pins and needles 45.6 54.4

Numbness 51.9 48.1

Itching 13.9 86.1

Hypoesthesia to touch 61.9 38.1

 Hypoesthesia to prick 65.8 34.2

Brushing  21.5 78.5

DISCUSSION

In this study, we showed that most patients with LSS 

had NeP associated with age; BMI; and ODI, VAS, 

and ILBPDI scores. The prevalence of degenerative 

disc disease and neuropathic pain syndromes 

are known to increase with both aging and spinal 
stenosis (14,15). In our study, a correlation was 
observed between increased age and DN4, ODI, 
and ILBPDI scores. These results might have 
resulted from increased degeneration and stenosis 
typically associated with increased aged. 
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Lumbar spinal stenosis has heterogeneous and 
nonspecific signs and symptoms and may even be 
asymptomatic, with symptoms assumed to result 
from nerve compression, local vascular insufficiency, 
or both (1). Indeed, radiological findings do 
not prove that symptoms arise from nerve root 
compression (16). Neurogenic claudication, back 
and leg pain, comorbidities, and other nociceptive 
pain indexes are well studied in patients with LSS 
(16-19). It has also been reported that patients 
with LSS have less intense leg pain than those with 
lumbar disc herniation and that their symptoms 
are more often increased by lumbar extension and 
relieved by bending forward or sitting (2,17,20).

The pain in LSS can be divided into two main 
categories: nociceptive and neuropathic. NeP is 
defined as the pain caused by a lesion or disease 
of the somatosensory system, and it is estimated 
to affect 15%–25% of patients with chronic pain 
(8,21). Although NeP is a clinical diagnosis, there 
are several diagnostic criteria. In Turkey, DN4 has 
been the best performing screening tool with 
good validity and reliability (13). This tool assesses 
symptoms of burning, tingling, sensitivity to touch, 
pain caused by mild pressure, electric shock-like 
pain, pain to cold or heat, and numbness, which are 
characteristic NeP symptoms.

In our study, 41 patients (51.8%) had NeP 
according to the DN4 questionnaire, and this was 
shown to be correlated with increased BMI. In 
another study of 102 patients, the painDETECT 
questionnaire was used to show that nociceptive, 
neuropathic, and unclear pain were present in 57.9%, 
17.6%, and 24.5% of patients, respectively (9). Even 
if the unclear pain is combined with the NeP group, 
the NeP rate still only reached 42.1%. Our high 
values of NeP, may have resulted from using the 
DN4 questionnaire. In the above study, they showed 
that the group with NeP had a significantly poorer 

quality of life than the other groups. However, ODI, 
ILBPDI and symptom duration did not significantly 
correlate with DN4 questionnaire (Table 2).

In patients with LSS, pain mostly spreads to 
the buttock or thighs and to both lower legs, with 
patients also complaining of numbness and tingling 
(19). For patients with chronic low back pain and LSS, 
other researchers have also reported that buttock 
and leg pain were significantly associated with NeP 
(10,22). Our results are consistent with these results, 
showing that most subjects complained of leg 
symptoms (e.g., tingling in 67.1% and numbness in 
51.9%), including claudication (41.8%), and that very 
few complained of itching (Table 3).

There are conflicting results about the 
association between radiological and clinical 
findings. In a multicenter study, no relationship was 
shown between the radiological severity and the 
presence of back or leg pain in patients with LSS 
(23). In another research, the opposite was shown 
to some extent (24). Although we believe that the 
radiological distinction could be ignored because 
of the selection of only symptomatic patients in our 
study, further research is needed in relation to this 
topic.

Except the radiological distinction there are 
other limitations in the present study. Although the 
frequency of neurogenic claudication determined 
in the study, the walking distance/duration was not 
measured. The other limitation is that the quality of 
life was not evaluated.     

In conclusion, approximately half of all patients 
with LSS in our cohort had NeP. Higher age, BMIs 
and increased VAS scores demonstrate important 
relationships with NeP. 
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MORTALITY FACTORS IN GERIATRICS WITH 
NON-TRAUMATIC ABDOMINAL PAIN AT THE 
EMERGENCY DEPARTMENT

ACİL SERVİSTE TRAVMATİK OLMAYAN KARIN 
AĞRILI GERİATRİK HASTALARDAKİ MORTALİTE 
FAKTÖRLERİ

Introduction: The purpose of this study was to determine the factors affecting mortality 
in geriatric patients presenting with non-traumatic abdominal pain at the emergency 
department.

Materials and Method: This cross-sectional, retrospective study included patients aged 
≥65 years who presented with non-traumatic abdominal pain at the emergency department. 
The demographic characteristics, laboratory test results, and in-hospital course of the patients 
were examined. The relationship between mortality and the data obtained was analyzed at a 
95% confidence level and with a p value of<0.05 considered statistically significant. The study 
was conducted following the approval of the ethics committee.

Results: A total of 1110 patients were included and comprised 619 (55.8%) women; 719 
(64.8%) were admitted to the general surgery clinic and 211 (19%) were operated on. Of those 
admitted to the general surgery clinic, 106 (9.5%) cases resulted in mortality. The cut-off value 
of age for mortality was 73 years [73.6% sensitivity, 40.4% specificity, and receiver operating 
characteristic - area under the curve (ROC–AUC) 0.581)]. A high lactate value (cut-off value 
2.4) was associated with mortality (with 78.2% sensitivity, 68.8% specificity, and ROC–AUC 
0.786). The most common predictors of mortality were perforation [odds ratio (OR)=20.7], ileus 
(OR=17.9), high lactate (OR=7.6), and hypocalcemia (OR=3.9).

Conclusion: In geriatric patients who presented with abdominal pain at the emergency 
department, mortality, which increased at the age of over 73 years, was determined mainly by 
electrolyte and lactate values.

Keywords: Geriatrics, Emergencies, Abdominal Pain, Mortality

Giriş: Bu çalışmanın amacı acil servise travmatik nedenli olmayan karın ağrısı ile başvuran 
geriatrik hastalarda mortaliteyi etkileyen faktörleri belirlemektir.

Gereç ve Yöntem: Bu retrospektif kesitsel çalışma, acil servise travmatik olmayan karın 
ağrısı ile başvuran 65 yaş ve üstü hastaları kapsamaktadır. Hastaların demografik özellikleri, 
laboratuvar test sonuçları ve hastane içi seyri incelendi. Mortalite ile elde edilen veriler 
arasındaki ilişki, %95 güven düzeyinde ve p<0.05 ise istatistiksel olarak anlamlı kabul edildi. 
Çalışmamız etik kurul onayı ile gerçekleştirildi.

Bulgular: Toplam 1110 hasta dahil edildi; hastaların; 619’u (% 55.8) kadındı, 719’u (% 64.8) 
genel cerrahi kliniğine yatırıldı, 211’i (% 19) ameliyat edildi. Genel cerrahi kliniğine yatanlardan 
106 (%9.5) olgu mortalite ile sonlandı. Mortalite yaş ilişkisinin cut-off değeri 73 yaş olarak 
bulundu [sensitivite % 73.6, spesifisite % 40.4 ve roc analizi - eğri altı alan (ROC-AUC) 0.581]. 
Laktat yüksekliği (cut-off değeri 2.4) mortalite ile ilişkili bulundu (%78.2 sensitivite, 68.8 % 
spesifisite ve ROC-AUC) 0.786). Mortaliteye etki eden en sık faktörler; perforasyon [odds oranı 
(OR)=20.7], ileus (OR 17.9), laktat yüksekliği (OR=7.6) ve hipokalsemi (OR=3.9) olarak bulundu.

Sonuç: Acil serviste travmatik nedenli olmayan karın ağrısı ile başvuran geriatrik hastalarda 
mortaliteye etki eden en sık faktörlerin; >73 yaş olmak, elektrolit bozukluğu ve laktat yüksekliği 
olduğu saptandı.

Anahtar sözcükler: Yaşlılık, Aciller, Karın ağrısı, Mortalite
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INTRODUCTION

It was predicted that by 2020, 1 in 6 people in 
the United States will be in the geriatric age group 
(1). According to the Turkish Statistical Institute 
(TSI) data, the population of Turkey in 2013 was 
76.481.847, of which 7.7% (5,878,603 people) 
accounted for the geriatric population. This rate is 
estimated to be in 10.2% in 2023, 20.8% in 2050, and 
27.7% (24.672.343 people) in 2075 (2).

Abdominal pain is one of the most common 
reasons for visit of geriatric patients at ED, accounting 
for approximately 2% of the total ED presentations 
(3). The age-related physiologic conditions make it 
difficult to evaluate geriatric patients (4,5); as such, 
the ED has a critical role in the care of such patients 
because delays in the diagnosis and treatment can 
lead to increased morbidity and mortality (4,5).

There have been studies suggesting 
that parameters, such as hypocalcemia and 
hyperlactatemia, reflected the current clinical 
picture and increased the in-hospital mortality 
in the geriatric population (6,7). However, there 
have not been enough studies showing that these 
values affected mortality in patients complaining 
of abdominal pain. The aim of this study was to 
investigate the independent risk factors affecting 
mortality in geriatric patients presenting with non-
traumatic abdominal pain at the ED.

MATERIALS AND METHOD

Approval for the study was granted by the 
local ethics committee. This retrospective cross-
sectional study included patients who presented 
at the Emergency Medicine Clinic of Izmir Bozyaka 
Training and Research Hospital between January 
2013 and December 2015. During the study period, 
570,428 patients were admitted to the ED of the 
hospital and 13% these patients were in the geriatric 
age group. Patient information was obtained by 
reviewing electronic files. Patients were included in 
the study consecutively.

For this study, files of patients aged 65 years and 
older who admitted to the emergency department 
and who had diagnosis codes that associated with 
abdominal pain for the ICD-10 list were analyzed 
(ICD codes between R10-19). Patients were not 
included in the study if they were younger than 65 
years, presented at the ED due to trauma, had a 
trauma history in the past week, had no information 
on file or with missing data, left or were transferred 
from the hospital on their own request during the 
diagnosis or treatment phase, and when the acute 
abdominal pain was determined to be related to a 
non-abdominal pathology, such as acute myocardial 
infarction and pneumonia.

The laboratory parameters analyzed in the 
study were leukocyte count, renal function tests 
(RFT; i.e., urea and creatinine), liver function tests 
(LFTs; aspartate aminotransferase and alanine 
aminotransferase), amylase, total bilirubin, calcium, 
sodium, potassium, and chlorine. The levels of the 
electrolytes and the other parameters were taken 
into consideration. The reference values of the 
hospital laboratory were considered as the limit for 
all parameters.

Statistical analysis

The SPSS 22.0 (IBM Corporation, Armonk, New 
York, USA) and Medcalc 9 (Acacialan 22, B-8400 
Ostend, Belgium) programs were used for data 
analysis. The normal distribution of the data was 
tested with the Shapiro–Wilk test and variance 
homogeneity was analyzed with the Levene test. 
In the comparison of two independent groups, the 
independent sample t-test was used with Bootstrap 
results and the Mann–Whitney U test was used 
with the Monte Carlo simulation technique. In 
the comparison of categorical data, the Pearson 
Chi-Square and the Fisher’s Exact tests were 
used together with the Monte Carlo simulation 
technique; the column ratios were compared with 
each other and expressed according to the p-values 
obtained after Bonferroni correction.
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The odds ratio (OR) was used to determine 
the most important risk factor in the comparison 
of categorical data. Backward logistic regression 
analysis was used to determine the cause-and-effect 
relationship of the categorical response variable 
with the explanatory variables in the diatom and 
multinominal categories. Quantitative data were 
expressed in the tables as mean±standard deviation, 
median±interquartile range (IQR), and median 
range (maximum–minimum) values. Categorical 
data were expressed as n (number) and percentage 
(%).The data were analyzed at 95% confidence level 

and a p value of<0.05 was considered statistically 
significant.

RESULTS
The study included a total of 1,110 patients that 

comprised 619 (55.8%) women and 491 (44.2%) men, 
with a mean age of 76.2±7.2 years (range, 65–105 
years). Clinical diagnoses were made in 783 patients 
(70.5%).Non-specific abdominal pain was seen in 
327 patients who were discharged following ED 
follow-up. The distribution of the clinical diagnoses 
are summarized in Table 1. 

Table 1. Clinical diagnosis distributions of the patients. 

Diagnosable n %

Bile pathologies 177 22.6

Pancreatic pathologies 162 20.7

Ileus and subileus 155 19.8

Perforation 54 6.9

Hernia 49 6.2

Appendix pathologies 44 5.7

Intra-abdominal abscess 9 1.1

Mesentery ischemia 22 2.8

Diverticulitis 16 2.0

Other diagnoses 95 12.1

Other Diagnoses: Gastrointestinal system (GIS) malignancy, intestnal fistula, intra-abdominal fluid, spleen infarction, GIS bleeding, 
hematoma, ileal torsion, hydatid cyst, inflammatory bowel disease (IBD), lymphoma, ovarian mass, rectovaginal fistula, urinary stone and 
volvulus  

In the study population, laboratory tests 
showed leukocytosis in 53.6%, high RFT in 59.1%, 
high LFT in 34.5%, hyperamylasemia in 35.4%, 
hyperbilirubinemia in 22.8%, hypocalcemia in 
14.6%, hypercalcemia in 2.6%, hyponatremia in 
29.8%,hypernatremia in 3.2%, hypokalemia in 
12.3%, hyperkalemia in 3.5%, hypochloremia in 

25%, and hyperchloremia in 5.8%. Compared 
with the patient group who was not hospitalized, 
the hospitalized patient group had significantly 
higher rates of high RFT (p=0.001), high 
LFT (p<0.001), hyperamylasemia (p<0.001), 
hyponatremia (p=0.003), hypokalemia (p=0.034), 
and hypochloremia(p=0.019).
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Of the 1,110 patients included in the study, 
719 (64.8%) were admitted to the general 
surgery clinic, of which 211 (19%) were operated 
on. Of the patients for whom hospitalization 
was recommended, 83 (7.5%) refused to be 
hospitalized. The clinical course of 106 (9.5%) 
patients resulted in mortality. The mean age was 
78.2 years in the patient group that resulted in 
mortality and 76.0 years in the surviving patient 
group, with a significant difference between the 
groups (t=2.91, p<0.05).

Upon analysis of the 106 patients who died 
using 95% CI, mortality risk was noted to increase 
by 1.3 times in patients aged ≥80 years (OR=1.3, 

95% CI=0.84-1.91) and by 1.9 times  in patients 
aged ≥73 years (OR=1.9, 95% CI=1.2-2.9).
Therefore, the optimal cut-off value for age-
related mortality was determined to be 73 years. 
At this cut-off value of ≥73 years (73.6% sensitivity, 
40.4% specificity, AUC 0.581±0.027, p=0.004), 
mortality rate was observed to be 3.8 (95%CI, 
1.9-7.4) times higher in patients who underwent 
operation, but it was not significantly affected in 
patients who did not undergo surgery (p<0.001). 
A lactate value of >2.4 (78.2% sensitivity, 68.8% 
specificity, AUC 0.786±0.035) on presentation was 
determined to increase the mortality risk by 7.9 
times (OR=7.9, 95% CI=3.97-15.76) (Graphic 1).

Graphic 1. The mortality risk for the cut-off value for age is > 73 years & the cut-off value for lactate is > 2.4 

Among the diagnoses made, only the diagnosis 
of perforation was shown to increase mortality rate 
(OR=10, 95% CI, p<0.001) (Table2).

Considering the effects of all the non-diagnostic 
parameters analyzed, mortality was significantly 
increased in patients who were operated on 

(OR=9.3, 95% CI=6.1-14.3) and in those with high 
RFT level (OR=2.1, 95% CI=1.3-3.2); hypocalcemia 
(OR=2.9, 95% CI=1.8-4.6); hyponatremia (OR=1.6, 
95% CI=1.03-2.35); hypokalemia (OR=2.9, 95% 
CI=1.8-4.7); and hypochloremia (OR=2.14, 95% 
CI=1.4-3.2) (Table 3). 
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Table 2. The predictivite effect of the diagnoses on mortality.

Survival
Diagnosis Alive Exitus

Number of patients
n (%)

Number of patients
n (%)

Odds Ratio
(95% CI) p value

Appendix 
pathologies 43 (5.8) 1 (1.0) 0.15 (0.02-1.15) <0.001

Other 122 (16.4) 20 (19.0) 1.25 (0.7-2)
Hernia 46 (6.2) 3 (2.9) 0.45 (0.13-1.47)
Ileus and subileus 131 (17.6) 24 (22.9) 1.4 (0.8-2.5)
Pancreas 
pathologies 157 (21.1) 5 (4.8) 0.18 (0.07-0.46)

Perforation 26 (3.5) 28 (26.7) 10 (5.6-17.8)
Bile pathologies 157 (21.1) 20 (19.0) 0.8 (0.5-1.5)
Examination + 
Follow up 62 (8.3) 4 (3.8) 0.4 (0.15-1.22)

Pearson Chi-Square Test (Monte Carlo) - Fisher Exact Test (Exact)

Table 3. Predictivite effect of clinic and laboratory parameters on mortality.

Survival

Alive Exitus

Number of 
patients n (%)

Number of 
patients n (%) Odds Ratio (95% CI) p value

Operation Absent / 
Present

858 (85.5) /
146 (14.5)

41 (38.7) /
65 (61.3) 9.3 (6.1 - 14.3) <0.001

RFT level Absent / 
Present

426 (42.4) /
578 (57.6)

28 (26.4) /
78 (73.6) 2.1 (1.3 - 3.2) <0.001

LFT level Absent / 
Present

661 (65.8) /
343 (34.2)

66 (62.3) /
40 (37.7) 1.2 (0.    - 1.767) 0.454

Amylase level Absent / 
Present

651 (64.8) /
353 (35.2)

66 (62.3) /
40 (37.7) 1.1 (0.7 - 1.7) 0.595

Hypocalcemia Absent / 
Present

874 (87.1) /
130 (12.9)

74 (69.8) /
32 (30.2) 2.9 (1.8 - 4.6) <0.001

Hypercalcemia Absent / 
Present

978 (97.4) /
26 (2.6)

103 (97.2) /
3 (2.8) 1.1 (0.33 - 3.68) 0.752

Hyponatremia Absent / 
Present

714 (71.1) /
290 (28.9)

65 (61.3) /
41 (38.7) 1.6 (1.03 - 2.35) 0.044

Hypernatremia Absent / 
Present

973 (96.9) /
31 (3.1)

101 (95.3) /
5 (4.7) 1.5 (0.59 - 4.1) 0.38

Hypopotassemia Absent / 
Present

895 (89.1) /
109 (10.9)

78 (73.6) /
28 (26.4) 2.9 (1.8 - 4.7) <0.001

Hyperpotassemia Absent / 
Present

969 (96.5) /
35 (3.5)

102 (96.2) /
4 (3.8) 1.1 (0.38 - 3.1) 0.783

Hypochloremia Absent / 
Present

768 (76.5) /
236 (23.5)

64 (60.4) /
42 (39.6) 2.14 (1.4 - 3.2) <0.001

Hyperchloremia Absent / 
Present

950 (94.6) /
54 (5.4)

96 (90.6) /
10 (9.4) 1.8 (0.9 - 3.7) 0.12

Pearson Chi-Square Test (Monte Carlo) - Fisher Exact Test (Exact)     C.I: Confidence Interval
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In this study, all parameters were analyzed 
using multiple logistic regression. After exclusion 
of the confounding effects, the following five basic 
conditions were detected to increase the mortality 
risk; these included surgery (OR 2.53,95% CI 1.03–
6.22); the diagnoses of perforation (OR 20.7, 95% CI 

1.72–249.51) and ileus–subileus (OR 17.96, 95% CI 
1.91–169.09); and laboratory results on presentation 
at the ED showing hypocalcemia (OR3.92, 95% CI 
1.49–10.33) and lactate >2.4 (OR7.67,95% CI 3.04–
19.32) (Table 4).

Table 4. Factors affecting mortality when confounding effects are excluded.

Independent Variables B±sd p value Odds Ratio
(95% CI)

Undergoing surgery -0.292±0.459 0.043 2.53 (1.03 - 6.22)

Lactate (> 2.4) -2.037±0.472 <0.001 7.67 (3.04 - 19.32)

Ileus and Subileus 2.888±1.144 0.012 17.96 (1.91 - 169.09)

Perforation 3.030±1.270 0.017 20.70 (1.72 - 249.51)

Hypocalcemia -1.367±.0494 0.006 3.92  (1.49 - 10.33)

Dependent Variable:Mortality     Predicted Survivals=95%     Predicted Ex=95%   Predicted:%88.1     P Model<0.001
MultipleLogisticRegression (Method=BackwardStepwise (Wald))
C.I: Confidence Interval     B: Regression coefficients     Sd: Standard Deviation   

DISCUSSION

Abdominal pain is one of the most difficult 
symptoms to be investigated and diagnosed in the 
geriatric age group (8). In previous studies, rates of 
hospitalization, duration of hospitalization, need 
for surgery, and mortality rates have been found 
to be relatively high in the geriatric age group 
with abdominal pain (9-12). Approximately 20% 
of patients in this age group undergo an invasive 
intervention or surgery (13). In addition, these 
patients may present with atypical or delayed 
abdominal pain or extra-abdominal pathologies 
(14,15). For example, one study showed that the 
classic symptoms of perforated appendicitis were 
limited to only 17% in the geriatric age group (16). 
Inadequate diagnosis or misdiagnosis increases 
the morbidity and mortality rates significantly 
(17). These patients are not only exposed to more 
aggressive interventions and investigations, but 
they also tend to be cured less than younger 
patients. Cumulatively, patients in this age group 
create a higher economic burden.

The most common pathology of the patients 
in this study was biliary (22.6%).In a study on 131 
geriatric patients, the most common diagnosis was 
biliary disease in men and non-specific abdominal 
pain in women. In a study conducted by Catherine 
et al. on geriatric patients who presented with 
abdominal pain at the ED, infection (19.2%) was the 
most common diagnosis, whereas biliary pathology 
accounted for only 5.9% of the diagnoses (18). In the 
present study, 19% of the patients were operated 
on.

In the study by Catherine et al, the mortality 
rate was found to be 5.3% (18). There were studies 
showing mortality rates as high as 40% in patients 
over 80 years of age who presented with abdominal 
pain (13). In the present study, the mortality rate was 
9.5%.

In this study, mortality rate was measured based 
on in-hospital data only; this fact suggested that 
the actual mortality rate can be higher. In the study 
by Gardner et al on 131 geriatric patients, mortality 
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within three months following admission to the 
ED occurred in 19% of men and in 1% of women. 
A study performed on 132 patients over 80 years 
of age and who presented with acute abdominal 
pain showed an in-hospital mortality rate of 17%. 
Of these patients, 35 needed operations, and the 
mortality rate was 34% in those who underwent 
surgery (12). Similarly, in the present study, operation 
was one of the independent variables that affected 
mortality. This high risk of perioperative mortality 
was probably due to the increased number of 
comorbid diseases in the geriatric population and 
the varying age-related physiologic characteristics 
that make postoperative care difficult (19,20).

Studies have shown that lactate level, which is 
one of the important indicators of hypoperfusion, 
predicted the prognosis in some adult age groups. 
The lactate level is also known to be associated 
with mortality in the geriatric population; in fact, 
various studies showed that increased lactate 
levels increased the mortality rate by 2–20 times 
in the geriatric group (7,21,22). There were studies 
showing that venous lactate level, compared with 
conventional vital sign monitoring, was a stronger 
predictor of mortality in a geriatric group that 
presented with trauma (22). In addition, several 
studies showed the value of lactate levels in 
predicting mortality in geriatric patients in septic 
shock, those who underwent trauma laparotomy, 
and those who needed intensive care (7,23). In the 
present study, a lactate level of >2.4 was shown 
to predict mortality. However, to the best of our 
knowledge, the number of published studies 
that analyzed the relationship between lactate 
and mortality in geriatric patients presenting with 
abdominal pain is limited. Further studies applied 
in this context will ensure clarification of the subject.

Several studies have shown that hypocalcemia 
was an important prognostic factor in acute 
pancreatitis. In addition, recent studies have 
shown that patients with comorbidities associated 
with hypocalcemia had increased mortality rates 

upon presentation at the ED and that correction 
of hypocalcemia in critical care patients reduced 
the mortality risk (24,25). However, there have not 
been enough studies showing the relationship 
between hypocalcemia and mortality in a geriatric 
population presenting with abdominal pain. In this 
study, hypocalcemia was one of the independent 
variables that predicted mortality.

Although factors, such as high RFT, 
hyponatremia, hypokalemia, and hypochloremia 
increased mortality in the univariate analysis, 
these were not determined to independently 
increase mortality in the multivariate analysis. 
There is a limited number of published studies 
that investigated the association of electrolyte 
disturbances with mortality in geriatric patients 
presenting with abdominal pain.

On investigation of geriatric patients 
presenting with abdominal pain at the ED, the 
factors affecting mortality were found to be 
laboratory test results of elevated lactate levels 
and hypocalcemia; diagnoses of perforation and 
ileus–subileus; and surgical intervention. Mortality 
significantly increased in patients aged≥73years. 
In the management of geriatric patients at the ED, 
attention must be paid to these factors that can 
increase mortality.

Limitations of the study

In the present study, only in-hospital mortality 
was evaluated, and the possible morbidity and 
post-discharge mortality could not be analyzed. 
Future studies on out-of-hospital mortality rate 
in the geriatric age group would be of particular 
contribution.
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EFFECTS OF LOWER GASTROINTESTINAL TRACT 
SURGERY ON SURVIVAL IN ELDERLY AND 
OCTOGENARIAN PATIENTS 

YAŞLI VE OKTOGENARİAN HASTALARDA ALT 
GASTROİNTESTİNAL SİSTEM CERRAHİSİNİN 
SAĞKALIMA ETKİLERİ

Introduction: Life expectancy has significantly increased in the last decade. The decision 
to perform surgery has always been challenging in elderly patients. We aimed to evaluate 
outcomes in patients who underwent surgery for lower gastrointestinal tract diseases and 
investigate factors influencing morbidity and mortality, particularly in octogenarian patients, 
and the effects of age on prognosis and survival in the postoperative period.

Materials and Method: This study included patients aged ≥70 years who underwent lower 
gastrointestinal tract surgery; patients were divided into three groups as 70–75 years, 75–79 
years, and ≥80 years. Age, gender, type of surgery, ASA score, length of hospital stay, morbidity, 
30-day mortality, and overall survival were evaluated.

Results: The surgery was performed to 598 patients due to lower gastrointestinal 
tract diseases.  There was a significant increase in the ASA score with increasing age (Chi-
square=35.472; p<0.001). The survival rate was significantly higher in patients with malignancies 
than in those with benign diseases, and in patients who underwent elective surgery than in 
those who underwent emergency surgery (p<0.001). When patients were examined according 
to age groups, the overall survival was similar across groups (p=0.217). 

Conclusion: There was no significant difference between octogenarian and younger 
patients for complications and survival. Thus, planned surgical interventions in elderly patients 
will not negatively affect survival and surgical interventions and can be safely performed in 
these patients.

Keywords: Life expectancy; Lower gastrointestinal tract; Aged, 80 and over; Neoplasms; 
Elective surgical procedures

Giriş: Son on yılda ortalama yaşam süresi anlamlı derecede arttı. Yaşlı hastalarda cerrahi 
girişim kararı ise her zaman zorlu olmuştur.  Alt gastrointestinal sistem hastalıkları nedeniyle 
cerrahi uygulanan hastaların sonuçlarını değerlendirmek, özellikle oktogenarian hastalarda 
morbidite ve mortaliteyi etkileyen faktörleri ve yaşın postoperatif dönemde prognoz ve 
sağkalım üzerindeki etkilerini araştırmayı amaçladık.

Gereç ve Yöntem: Çalışmaya alt gastrointestinal sistem cerrahisi geçirmiş 70 yaş ve üstü 
hastalar dahil edildi; hastalar 70-75 yaş, 75-79 yaş ve ≥80 yaş olmak üzere üç gruba ayrıldı. Yaş, 
cinsiyet, cerrahi tipi, ASA skoru, hastanede kalış süresi, morbidite, 30 günlük mortalite ve genel 
sağkalım değerlendirildi.

Bulgular: 598 hastaya alt gastrointestinal sistem hastalıkları nedeniyle cerrahi uygulandı. 
ASA skorunda yaşla birlikte anlamlı bir artış vardı (p<0.001). Malign hastalık nedeniyle ameliyat 
edilen hastalarda benign nedenlerle ameliyat edilen hastalara göre ve elektif cerrahi uygulanan 
hastalarda acil cerrahi uygulanan hastalara göre sağkalım oranı anlamlı derecede yüksekti 
(p<0.001). Hastalar yaş gruplarına göre incelendiğinde genel sağ kalım gruplar arasında 
benzerdi (p=0.217).

Sonuç: Oktogenarian ve daha genç hastalar arasında komplikasyon ve sağkalım açısından 
anlamlı farklılık olmadığı görüldü. Bu nedenle, yaşlı hastalarda planlanan cerrahi müdahaleler 
sağkalımı olumsuz yönde etkilememektedir ve bu hastalarda cerrahi müdahaleler güvenle 
yapılabilir.

Anahtar sözcükler: Yaşam beklentisi; Alt gastrointestinal sistem; Yaşlı, 80 yaş ve üzeri; 
Neoplaziler, Elektif cerrahi prosedürler 
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INTRODUCTION

Life expectancy has significantly increased in the 
last decade. An important demographic increase 
has been observed in the elderly population 
because of decreasing birth rate and increasing 
life time (1). Therefore, clinicians around the world  
have started coming across elderly patients more 
frequently (2). According to the World Health 
Organization (WHO) data, there are approximately 
125 million octogenarian people in the world  (3). 
This demographic increase has been contributed 
by decreasing birth rates, improved healthcare 
services, advances in intensive care medicine, 
improvements in technical information and 
capabilities, and technological advancements. 
The growing elderly population has necessitated 
the evaluation of outcomes in all branches of 
surgery.

The decision to perform surgery has always been 
challenging in elderly patients because of limited 
life expectancy. Previous studies  reported higher 
rate of postoperative complications in elderly 
patients than in younger patients because the rate 
of comorbidities was  higher in elderly patients, 
they more often required emergency procedures, 
and physiologic problems arose with increasing 
age (4). Recent studies reported that abdominal 
surgery can be safely performed in patients aged 
≥70 years (5,6). The efficacy of surgical interventions 
in these patients should be maximized and surgery 
should not interfere with the possibility of curing 
the disease.

The purpose in our study was to evaluate the 
outcomes in patients who underwent surgery 
due to lower gastrointestinal tract diseases, and 
to investigate the factors influencing morbidity 
and mortality in patients and the effects of age 
on prognosis and survival in the postoperative 
period. In this evaluation, we aimed to evaluate the 
outcomes of lower GIT surgery in a large sample 
of elderly patients by employing no restrictions in 
patient selection.

MATERIALS AND METHOD
This study included patients aged ≥70 years and 

who underwent emergency/elective laparoscopic/
open lower GIT surgery for malignant and benign 
jejunal, ileal, and colorectal diseases between 
January 2000 and June 2017. The patients were 
divided into three groups according to age as 
patients aged 70–74 years, those aged 75–79 
years, and ≥80 years. Age, gender, type of surgery, 
ASA score, length of hospital stay, morbidity, 30-
day mortality, and overall survival were evaluated. 
Patients with no accessible follow-up data were 
excluded from the study. The ASA score and 
pathologic stage in malignancy were not used as 
exclusion criteria in the study.

All patients were evaluated preoperatively 
by an anesthesiologist with respect to the 
presence of comorbidities, medication use, and 
physical performance. The American Society of 
Anesthesiologists (ASA) physical status score was 
recorded. Preoperative preparation was conducted 
by multidisciplinary evaluation of patients with an 
ASA score of ≥3. Comorbidities of patients who 
were included in the study were evaluated by using 
the Charlson Comorbidity Index (7). Antibiotic and 
venous thrombosis prophylaxis was administered to 
all patients, according to the previously published 
guidelines (8,9). Complications observed during the 
postoperative period were recorded according to 
Clavien–Dindo Classification (10).

This study was approved by institutional review 
board. The surgical intervention to be performed 
and risks were explained to all patients, and 
informed consent was obtained from all patients 
preoperatively.

Statistical analysis
SPSS 15.0 (SPSS Inc., Chicago, Illinois) software 

was used for statistical analysis. Crosstab analysis 
was used for evaluating the relationship between 
age group and categorical variables, and the Chi-
square value was calculated. Survival analysis was 
used for evaluating the effect of age group and 
other categorical variables on survival, and Kaplan–
Meier estimates were calculated. Log Rank (Mantel–
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Cox), Breslow (Generalized Wilcoxon), Tarone-Ware 
statistics were used. K-independent Kruskal–Wallis 
was used for comparison of data without normal 
distribution based on the age group, and one-way 
analysis of variance was used for evaluating data 
with normal distribution. Spearman correlation co-
efficient was used for evaluating the significance 
of relationship between two continuous variables 
without normal distribution. All statistical analyses 
were performed at the significance level of 0.05.

RESULTS
In total, 598 patients aged ≥70 years underwent 

surgery for lower GIT diseases between January 
2000 and June 2017. 294 patients (49.7%) were 
male and 304 patients (50.8%) were female. It 
was detected that surgical treatments were more 
frequently performed in female patients with 
increasing age (Chi-square=8.460; p=0.015). 
Surgery was performed on 359 patients (60%) due to 
malignant causes, 280 patients (46.8%) underwent 
emergency surgery, and 497 patients (83.1%) 
underwent laparoscopic surgery. The most common 
diagnosis in the group was colon cancer (p=0.022). 
It was observed that ASA score of 2 was more 
frequent with the rate of 68.7% in the 70–74 years 
age group and 63.1% in the 75–79 years age group. 
The ASA score was higher in octogenarian patients. 
It was detected that the increase in the ASA score 
with age in groups was statistically significant (Chi-
square=35.472; p<0.001); however, the Charlson 
Comorbidity Index showed no difference between 
the groups (Chi-square=2.670; p=0.263) (Table 1).

The most common performed surgical 
procedure was right hemicolectomy (p=0.043). 
The total number of cases which developed 
complications in the groups was 161 (26.9%). There 
was no statistical difference between the groups with 
regard to Clavien–Dindo Classification score and 
postoperative complications (Chi-square=16.533, 
p=0.085 and Chi-square=7.263, p=0.297, 
respectively). Conversely, wound-site infection 
(33.3%) was more common in the 70–74 years age 
group, pneumonia (28.6%) was more common in 
the 75–79 years age group, and sepsis (28.1%) was 

more common in octogenarians.  In the first 30 days 
after the surgery, postoperative mortality occurred 
in 14 patients (28%) in the 70–74 years age group, 
10 patients (20%) in the 75–79 years age group, and 
26 patients (52%) in the octogenarian patient group. 
There was no statistically significant difference 
between the groups, although 30-day mortality rate 
was higher in octogenarian patients, as shown in 
Table 2 (p=0.120).

During the evaluation before the allocation 
of patients into the age groups, survival was 
significantly higher in patients with malignant 
diseases than in those with benign diseases and in 
patients underwent elective surgery than in those 
underwent emergency surgery (p<0.001). There was 
no statistical difference in survival rates between 
patients underwent open surgical procedures 
and those underwent laparoscopic procedures 
(p=0.084). It was observed that the higher ASA 
score had a negative effect on survival. There was a 
significant decrease in survival rate with higher ASA 
scores (p<0.001), whereas there was no relationship 
between Clavien–Dindo Classification and survival 
(p=0.837) (Figure 1). When the patients were 
examined by dividing them into age groups, the 
overall survival rate was similar across the groups 
(p=0.217) (Table 3).

In the subgroup analysis which was performed 
due to the fact that patients with malign diseases 
had longer life expectancy, the life expectancy of 
octogenarian patients who underwent surgery 
because of malign diseases was found significantly 
high (p<0.001) (Figure 2). 297 patients (87.2 %) 
underwent surgery due to malign diseases under 
elective conditions. On the other hand, it was 
observed that 218 patients (91.2 %) underwent 
surgery due to benign diseases under emergency 
conditions (p<0.001). The ASA score of patients 
who underwent surgery due to both malign and 
benign diseases was found similar, and the most 
frequent ASA score was calculated 2 (p<0.001). 
Although Clavien-Dindo Classification grade 1 
complications were observed more frequent, the 
postoperative sepsis was observed more common 
in patients who underwent surgery due to benign 
diseases (p<0.001) (Table 4).  
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Table 1. Findings according to age groups [N (%)].

Variable Age group

70–74 75–79 ≥80 Total Statistical test

Gender
Male 121 (56.5) 86 (48.0) 87 (42.4) 294 (49.2) Chi-

square=8.460
p=0.015Female 93 (43.5) 93 (52.0) 118 (57.6) 304 

(50.8)

ASA score

1 7 (3.3) 2 (1.1) 0 (0.0) 9 (1.5)

Chi-
square=35.472

p<0.001

2 147 
(68.7) 113 (63.1) 101 (49.3) 361 

(60.4)
3 54 (25.2) 55 (30.7) 100 (48.8) 209 (34.9)

4 6 (2.8) 9 (5.0) 4 (2.0) 19 (3.2)

Charlson 
Comorbidity Index Mean (SD) 6.7 (±1.69) 6.41 (±1.65) 6.57 (±1.72)

Chi-
square=2.670 

p=0.263

Diagnosis

Acute appendicitis 28 (13.1) 23 (12.8) 18 (8.8) 69 (11.5)

Chi-
square=29.293

 p=0.022

Bride ileus 17 (7.9) 18 (10.1) 19 (9.3) 54 (9.0)

Diverticular disease 15 (7.0) 7 (3.9) 13 (6.3) 35 (5.9)

Colon cancer 89 (41.6) 66 (36.9) 93 (45.4) 248 
(41.5)

Mesenteric vascular 
Occlusion 22 (10.3) 15 (8.4) 15 (7.3) 52 (8.7)

Perforation 2 (0.9) 7 (3.9) 1 (0.5) 10 (1.7)

Rectal cancer 34 (15.9) 36 (20.1) 25 (12.2) 95 (15.9)

Strangulated hernia 5 (2.3) 5 (2.8) 13 (6.3) 23 (3.8)

Volvulus 2 (0.9) 2 (1.1) 8 (3.9) 12 (2.0)

Malignant/Benign
Malignant 132 (61.7) 111 (62.0) 116 (56.6) 359 (60.0) Chi-

square=1,550
p=0.461Benign 82 (38.3) 68 (38.0) 89 (43.4) 239 (40.0)

Emergency/Elective

Emergency 93 (43.5) 82 (45.8) 105 (51.2) 280 (46.8)

Chi-
square=2,638

p=0.267Elective 121 (56.5) 97 (54.2) 100 (48.8) 318 (53.2)

Open/Laparoscopic
Open 171 (79.9) 152 (84.9) 174 (84.9) 497 (83.1) Chi-

square=2,437
p=0.296Laparoscopic 43 (20.1) 27 (15.1) 31 (15.1) 101 (16.9)

Length of hospital 
stay (days) Median (min–max) 5 (1–65) 5 (1–96) 6 (1–81)

Chi-
square=3,892 

p=0.143
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Figure 1. Factors affecting the survival.  
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Table 2. Postoperative findings [N (%)].

Variable Age group

70–74 75–79 ≥80 Total Statistical test

Type of surgery
Abdominoperineal 
resection 5 (2.3) 8 (4.5) 4 (2.0) 17 (2.8)

Chi-
square=26.832

p=0.043

Left hemicolectomy 43 (20.1) 30 (16.8) 35 (17.1) 108 (18.1)

Appendectomy 51 (23.8) 34 (19.0) 28 (13.7) 113 (18.9)

Lysis of adhesions 11 (5.1) 11 (6.1) 14 (6.8) 36 (6.0)

Subtotal colectomy 7 (3.3) 1 (0.6) 8 (3.9) 16 (2.7)

Low anterior 
resection 34 (15.9) 31 (17.3) 22 (10.7) 87 (14.5)

Right 
hemicolectomy 36 (16.8) 38 (21.2) 61 (29.8) 135 

(22.6)

Segmental small 
bowel resection 24 (11.2) 24 (13.4) 28 (13.7) 76 (12.7)

Segmental colon 
resection 3 (1.4) 2 (1.1) 5 (2.4) 10 (1.7)

Clavien–Dindo 
Classification

0 162 (75.7) 125 (69.8) 133 (64.9) 420 (70.2)

Chi-square=16.533
p=0.085

1 4 (1.9) 6 (3.4) 7 (3.4) 17 (2.8)

2 14 (6.5) 19 (10.6) 23 (11.2) 56 (9.4)

3 14 (6.5) 9 (5.0) 6 (2.9) 29 (4.8)

4 4 (1.9) 2 (1.1) 9 (4.4) 15 (2.5)

5 16 (7.5) 18 (10.1) 27 (13.2) 61 (10.2)

Complication

Wound site 
enfection 16 (33.3) 12 (24.5) 16 (25.0) 44 (27.3)

Chi-square=7.263
p=0.297

Pneumonia 7 (14.6) 14 (28.6) 14 (21.9) 35 (21.7)

Sepsis 8 (16.7) 7 (14.3) 18 (28.1) 33 (20.5)

Other 17 (35.4) 16 (32.7) 16 (25.0) 49 (30.4)

Mortality (30 days) 30 days 14 (28%) 10 (20%) 26 (52%) 50 (8.3%) F=2.215; p=0.120

DISCUSSION

Factors influencing morbidity and mortality 

following lower GIT surgery in patients aged 

≥70 years were investigated in the present study. 

Moreover, the 30-day mortality rate and overall 

survival were compared. In the evaluation conducted 

without considering the type of surgery, it was 
detected that there was no relationship between 
age and overall survival postoperatively. On the 
other hand, the morbidity rate was lower, and the 
mortality rate was higher with increasing age.  Our 
data showed that, there was no negative effect of 
abdominal surgery on survival in elderly patients.  
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Table 3. Overall survival.

Age group 
(years) Mean (days) Standart 

error Statistical test (p value)

70–74 3918,337 168,960
Log Rank (Mantel–Cox): Chi-square=2.747 (0.253)

Breslow (Generalized Wilcoxon): Chi-square=3.379 (0.185)

Tarone-Ware: Chi-square=3.057 (0.217)

75–79 3937,173 168,709

≥80 3638,936 178,365

Overall 3840,681 100,874

Studies conducted in previous years reported 
that abdominal surgical procedures performed 
particularly on octogenarian patients were related 
to high morbidity and mortality (1,11). However, 
these studies included a heterogeneous group of 
surgical patients who underwent various orthopedic, 
vascular, and thoracic procedures. Recent studies 
reported that morbidity and mortality were not high 
in octogenarian patients who underwent abdominal 
surgery (4). In our study as it was reported in other 
studies, the risk of major complications after 
abdominal surgeries performed in octogenarian 
patients was similar to younger patients, with an 
increase in minor complications (6).

There was no mortality occurred in patients with 
ASA score of 1. The patients with high ASA score 
were associated with high mortality underwent 
various types of surgery (12,13). Also, high ASA 
score in elderly patients undergoing abdominal 
surgery is associated with the higher mortality rate 
consistent with the present study (6). Increase in 
the rate of comorbidities with age and decrease in 
the ability of coping with increased stress due to  
limited physiological reserves can be suggested 
as possible causes (14). It was observed that there 
was no significant change in complication rates 
with increasing patient age. Complications, such 
as anastomotic leakage, perforation, and intra-
abdominal hemorrhage, occurred less often among 
the age groups, whereas complications, such as 
wound-site infection, pneumonia, and sepsis, 
were observed more frequently. Previous studies 
reported that the prevalence of sepsis increases 

with age (15). It was considered that sepsis might 
be developed more frequently in octogenarian 
patients as emergency procedures were performed 
more frequently in this patient group. Also, the 
conditions with systemic effects, such as obstruction 
and perforation, were observed more frequently in 
patients undergoing emergency surgery. Pneumonia 
is another common complication that occurs as a 
result of the decrease in the respiratory muscle mass 
and pulmonary functional capacity (16). Moreover, it 
could be considered that more frequent performance 
of open surgery in patients who were included in the 
study might cause may have caused more frequent 
observation of wound-site infection. In particular, 
emergency surgical interventions and open surgery 
methods were associated with increased wound-site 
infections (17).

A significant increase was observed in the 
ASA score with increasing age; however, there 
was no difference in the Charlson Comorbidity 
Index among the groups. Although higher CCI are 
associated with mortality risk in elderly patients, 
there is no correlation between mortality and CCI 
in our study (18). There was no difference among 
the groups in terms of complications evaluated 
according to the Clavien–Dindo Classification. 
Moreover, wound-site infection was observed more 
frequently in the 70–74 years age group, pneumonia 
was more common in the 75–79 years age group, 
and sepsis was more common in patients aged ≥80 
years. In a comparison of 235 elderly patients and 
211 younger patients who underwent surgery for 
colorectal cancer, Grosso et al reported that the 
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Clavien-Dindo Classification score was  higher in 
patients aged 65 years and older, and complications 
such as ileus, peritonitis, and septic shock were 
more frequent (19). On the other hands, Straatman 
et al reported that there was no difference between 
the octogenarian patients and the young patients 
in terms of major complications, and an increase in 
minor complication rates such as wound infection 
and pneumonia (6).

The 30-day mortality rate was higher in the 
octogenarian patient group. It was probably 
caused by higher ASA score with increasing age. 
In the evaluation conducted in our study without 
considering the age groups, it was determined that 
postoperative survival rate was higher in patients 
with malignancies than in those with benign 
diseases and in patients underwent elective surgery 
than in those underwent emergency surgeries. 
Previous studies reported that the mortality rate 
of patients who underwent emergency abdominal 

surgery was approximately 20% (20,21). Most of 
preoperative diagnoses in our patients who were 
operated on due to benign diseases were because 
of emergency surgical reasons, and surgical 
procedures being performed more frequently for 
colon cancer were possible causes of these findings. 
Nonetheless, survival rates after elective surgical 
procedures performed due to malignant causes 
were significantly higher in all patients groups, 
particularly in the octogenarian patient group. This 
result was probably due to adequate evaluation 
period and preparation to the surgery of the patients 
on elective oncologic surgery. Moreover, previous 
studies reported that laparoscopic surgery could 
be safely performed on elderly patients, and there 
were no differences in complication rates compared 
with those of open surgery (5,22). In our study, it was 
detected that there was no difference in terms of 
complications between the patients who underwent 
laparoscopic surgery and those underwent open 
surgery, and the survival rates were similar.   

Figure 1: Factors affecting the survival.  
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Table 4. Characteristics of patients who underwent surgery for malignant and benign diseases [N (%)].

Malignant Benign Total Statistical test

Gender Male 188(52.4) 106(44.4) 294(49.2) Chi-square=3.689
p=0.055Female 171(47.6) 133(55.6) 304(50.8)

Age 70-74 132(36.8) 82(34.3) 214(35.8) Chi-square=1.550
p=0.46175-80 111(30.9) 68(28.5) 179(29.9)

≥80 116(32.3) 89(37.2) 205(34.3)

Emergency/Elective Emergency 62(17.3) 218(91.2) 280(46.8) Chi-square=315.068
p<0.001Elective 297(82.7) 21(8.8) 318(53.2)

Open/Laparoscopic Open 284(79.1) 213(89.1) 497(83.1) Chi-square=10.248
p=0.001Laparoscopic 75(20.9) 26(10.9) 101(16.9)

ASA score 1 6(1.7) 3(1.3) 9(1.5) Chi-square=25.598
p<0.0012 245(68.2) 116(48.5) 361(60.4)

3 101(28.1) 108(45.2) 209(34.9)

4 7(1.9) 12(5.0) 19(3.2)

Clivien-Dindo 
Classification

1 275(76.6) 151(63.2) 426(71.2) Chi-square=24.572
p<0.0012 38(10.6) 26(10.9) 64(10.7)

3 18(5.0) 11(4.6) 29(4.8)

4 7(1.9) 8(3.3) 15(2.5)

5 21(5.8) 43(18.0) 64(10.7)

Type of Surgery Abdominoperineal 
resection 16(4.5) 1(0.4) 17(2.8) Chi-square=198.143

p<0.001Left hemicolectomy 72(20.1) 36(15.1) 108(18.1)

Appendectomy 42(11.7) 71(29.7) 113(18.9)

Lysis of adhesions 3(0.8) 33(13.8) 36(6.0)

Subtotal colectomy 10(2.8) 6(2.5) 16(2.7)

Low anterior 
resection 78(21.7) 9(3.8) 87(14.5)

Right 
hemicolectomy 117(32.6) 18(7.5) 135(22.6)

Segmental small 
bowel resection 15(4.2) 61(25.5) 76(12.7)

Segmental colon 
resection 6(1.7) 4(1.7) 10(17)

Complication Wound site 
enfection 28(35.9) 16(19.0) 44(27.2) Chi-square=20.646

p<0.001Pneumonia 16(20.5) 19(22.6) 35(21.6)

Sepsis 5(6.4) 28(33.3) 33(20.4)

Other 29(37.2) 21(25.0) 50(30.9)
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Retrospective study design and small sample 
size were important limitations of this study. 
Additionally, diseases occurring in a large spectrum 
and heterogeneous patient groups were other 
limitations. Nonetheless, ASA scores of patients 
included in our study and the inclusion of patients 
who had advanced stage malignancy contributed 
to the achievement of objective results.

In conclusion, although it was observed in 
our study that survival rates decreased with 

increasing age after lower GIT surgery, there was 
no statistically significant difference, particularly, 
in octogenarian patients compared with younger 
patients. Moreover, survival was significantly higher 
in patients with malignancies and those underwent 
elective surgery than in patients with benign 
diseases and those underwent emergency surgery. 
Thus, it should be considered that planned surgical 
interventions will not negatively affect survival rates 
in elderly patients, and surgical interventions can be 
safely performed in these patients.  
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ONE-YEAR RETROSPECTIVE EVALUATION OF 
HIP FRACTURE PATIENTS AGED MORE THAN 80 
YEARS AND POSTOPERATIVELY MONITORED IN 
THE INTENSIVE CARE UNIT

POSTOPERATİF YOĞUN BAKIM ÜNİTESİNDE 
TAKİP EDİLEN 80 YAŞ ÜSTÜ KALÇA KIRIKLI 
HASTALARINBİR YILLIK RETROSPEKTİF 
DEĞERLENDİRİLMESİ

Introduction: As in all the world, expected life time has extended in our country as well 
which increases yearly operated elderly patient rate. Surgical intervention for hip fracture is one 
of the most common operations among them 

Materials and Method: This study was done between 2014 and 2015 at Karabük Education 
and Research Hospital ICU. Who were older than age of 80, operated for hip surgery and 
monitorized at ICU postoperatively included to study.

Results: The mean age of our patients was 84.65±3.36 years, and 50 of them were female 
(69.44%). 40 patients showed trochanteric femur fracture and 32 showed femoral neck fracture. 
Proximal femoral nail was implanted in 38 patients and partial hip prosthesis in 34. Regional 
anesthesia was administered to 57 patients and general anesthesia to 15. The hospital mortality 
rate was 16.6%.When we grouped the patients as surviving (60) or died (12), we found that the 
time before surgery was significantly longer for the died patients than for the surviving ones. 
The need for MV, duration of MV, and the need for inotropic agents were higher in died patients. 
The duration of ICU follow-up and hospital stay were longer for died patients. Other parameters 
showed no significant differences.

Conclusion: In our study, mental status of our patients and post-discharge conditions 
could not be evaluated. Not describing the cause of delay to the surgery and not recording 
patient satisfaction was other limitations. Therefore, we have decided to form a new research 
protocol for evaluating patient satisfaction and causes of delay to the surgery.

Keywords:  Aged; Hip fractures; Mortality; Risk factors;  Intensive care units

Giriş: Tüm dünyada olduğu gibi ülkemizde de beklenen yaşam süresinin uzaması yıllık 
opere edilen yaşlı hasta yüzdesini artırmaktadır. Bu operasyonlar arasında en sık yapılanlardan 
biri  kalça kırıklarına bağlı cerrahi girişimlerdir.

Gereç ve Yöntem: Bu araştırma, 2014-2015 yılları arasında Karabük Eğitim ve Araştırma 
Hastanesi Yoğun Bakım Ünitesinde yapılmıştır. Çalışmamıza, 80 yaş üzerinde, kalça kırığı 
nedeniyle operasyon geçirmiş olan ve postoperatif Yoğun Bakım Ünitesinde takibi yapılan 
hastalar alındı.

Bulgular: Hastaların yaş ortalaması 84.65±3.36 yıl idi ve bunların 50 si kadındı. 40 hastada 
trokanterik femur kırığı ve 32 hastada femur boyun kırığı vardı. Proksimal femur çivisi 38 ve 
parsiyel kalça protezi 34 hastaya uygulandı. 57 hastaya rejyonel anestezi 15 hastaya genel 
anestezi verildi. Hastane mortalitesi %16.6 idi. Hastalar yaşayan (60) ve ölenler (12) olarak 
gruplandırıldığında; ameliyat öncesi sure ölenlerde yaşayanlara göre uzundu.  Mekanik ventilatör 
ihtiyacı ve mekanik ventilatör süresi ve inotrop ihtiyacı ölen hastalarda yüksekti. Yoğun bakım 
ünitesi ve hastanede yatış süreleri de ölen hastalarda uzundu. Diğer parametrelerde anlamlı bir 
fark yoktu.

Sonuç: Çalışmamızda hastalarımızın mental değerlendirmeleri ve taburcu edildikten 
sonraki değerlendirmeleri yapılamamıştır. Operasyon gecikme nedenlerinin tanımlanmamış 
ve hastamemnuniyetinin kaydedilmemiş olması diğer bir kısıtlılıklarındandır. Bunedenle 
operasyon gecikmenedenlerini ve hasta memnuniyetini değerlendirmek için yeni bir 
araştırmaprotokolü oluşurmaya karar verdik.

Anahtar sözcükler: Yaşlı; Kalça kırıkları; Mortalite; Risk faktörleri; Yoğun bakım üniteleri
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INTRODUCTION

As observed worldwide, life expectancy has been 
increasing in our country with a resultant increase 
in the annual rate of elderly patients who are 
operated. Surgical intervention for hip fracture is 
one of the most common surgeries among these 
patients (1,2).

Elderly patients with cardiovascular and 
respiratory comorbid diseases experience 
increased complications and mortality rates (3-6). 
Previous national and international studies have 
investigated risk factors that affect morbidity and 
mortality in these patients, including age, sex, ASA 
score, present comorbid diseases, drug usage, 
type of fracture, surgical interventions, method 
of anesthesia, duration of surgery, patients’ 
referral time to the emergency ward (IWH, in 
working hours; OWH, out of working hours), time 
before surgery, and intensive care unit (ICU) and 
hospital stay durations. However, the results were 
controversial. Some studies suggested ASA score 
as the primary factor to predict complications 
and mortality rate (7,8). Age and male sex (9) and 
general anesthesia and time before surgery (10) 
were suggested as the primary factors causing 
high mortality rates. However, some other studies 
have reported contrasting results (11-13).

In this study, we aimed to analyze specific 
patients who were aged >80 years, classified as 
ASA III or IV, and postoperatively monitored at the 
ICU, and conduct a descriptive research on the 
factors that affect the prognosis of patients at our 
clinic in our newly built hospital.

MATERIALS AND METHOD 

This descriptive study was performed between 
2014 and 2015 at the ICU of the Karabük Education 
and Research Hospital. Using our hospital’s digital 
data bank and patient files, data were collected for 
patients who were aged >80 years, who underwent 
a hip surgery, and who were postoperatively 

monitored at the ICU. Patients who were aged 
<80 years, who did not require ICU care, and who 
died before the operation were excluded from the 
study.

A total of 72 patients were analyzed during 
the stated study period. The following patient 
characteristics and surgical parameters were 
recorded: age, sex, present comorbid diseases, 
time of referral to the emergency room (IWH/
OWH), ASA score, fracture type [femoral neck 
fracture (FNF) or trochanteric femur fracture (TFF)], 
time before surgery, surgical intervention method 
[proximal femoral nail (PFN) or partial hip prosthesis 
(PHP)], anesthesia method [regional anesthesia 
(RA) or general anesthesia (GA)], duration of 
surgery, and the need for blood transfusion.

The following parameters were recorded during 
ICU follow-ups: need for mechanical ventilation 
(MV), dialysis, or inotropic agents and the durations 
of MV and ICU stay. Duration of hospitalization and 
hospital mortality were also evaluated.

Statistical analysis: Statistical analysis were 
performed using SPSS 14.0. Data were presented 
as the mean and standard deviation or number 
and percentage. The mean data were compared 
using the Student’s t-test. Categorical data were 
compared using chi-square test or Fisher’s exact 
test upon compatibility. P-values of <0.05 and 
<0.001 were considered significant.

RESULTS

The mean age of the patients was 84.65±3.36 years, 
and there were 50 female patients (69.44%). The 
numbers of patients admitted to the emergency 
room IWH and OWH were 41 and 31, respectively. 
Sixteen patients had three or more comorbid 
diseases such as hypertension, diabetes, congestive 
heart disease, Alzheimer’s disease, dementia, and 
cerebrovascular disease. The mean waiting time at 
the emergency room was 74.86±35.77 minutes, and 
the mean time before surgery was 3.09±1.33 days. 
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Regarding the fracture type, 40 patients showed 
TFF and 32 showed FNF. PFN was implanted in 38 
patients and PHP in 34. RA was administered to 
57 patients and GA to 15. The mean duration of 
surgery was 60.04±8.81 minutes.

Arterial catheterization was applied in 91% of 
the patients and central venous catheterization 
in 76%, intraoperatively or postoperatively. MV 

was used during ICU follow-up in 18 patients, and 
the mean MV duration was 0.93±2.72 days. Eight 
patients underwent dialysis treatment and 19 
required inotropic treatment. Preoperative blood 
transfusion was performed in 56 patients. The 
mean duration of ICU follow-up was 3.41±3.48 
days and that of hospital stay was 8.34±5.19 days. 
The hospital mortality rate was 16.6% (Table 1).

Table 1. Demographics and other examined parameters of the patients. 

Variables

Age (years), mean±sd 84.65±3.36

Sex (female/male), n (%) 50/22 (69.44/30.56)

Time of referral to hospital (IWH/OWH), n (%) 41/31 (56.94/43.05)

Duration of waiting at emergency room (minutes), mean±sd 74.86±35.77

Time before surgery (days), mean±sd 3.09±1.33

Three or more comorbid diseases, n (%) 16 (22.22)

ASA (III/IV), n (%) 45/27 (62.5/37.5)

Type of fracture (TFF/FNF), n (%) 40/32 (55.56/44.44)

Anesthesia method (RA/GA), n (%) 57/15 (79.17/20.83)

Surgery method (PFN/PHP), n (%) 38/34 (52.77/47.23)

Duration of surgery (minutes), mean±sd 60.04±8.81

Duration of ICU follow-up (days), mean±sd 3.41±3.48

Duration of hospitalization (days), mean±sd 8.41±5.19

Need for MV, n (%) 18 (25)

Duration of MV (days), mean±sd 0.92±2.72

Artery catheter, n (%) 66 (91.66)

Central venous catheter, n (%) 55 (76.38)

Need for inotropics, n (%) 19 (26.38)

Need for blood transfusion, n (%) 56 (77.78)

Need for dialysis, n (%) 8 (11.11)

Mortality, n (%) 12 (16.67)

Data are stated as mean±standard deviation (mean±sd) or patient number and percentage (n, %). 
TFF:trochanteric femur fracture, FNF:femoral neck fracture, GA:general anesthesia, RA:regional anesthesia, PHP:partial hip prosthesis, 
PFN:proximal femoral nail, ICU:intensive care unit, MV:mechanical ventilation.  
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When we grouped the patients as surviving (60) 
or deceased (12), we found that the time before 
surgery was significantly longer for the deceased 
patients than for the surviving ones. Additionally, 
the need for MV, its duration, and the need for 
inotropic agents were higher among deceased 

patients than among the surviving ones. Also, the 
duration of ICU follow-up and hospital stay were 
longer for deceased patients than for the surviving 
ones. On the contrary, other parameters showed 
no significant differences between the two groups 
(Table 2).  

Table 2. Comparison of demographic and clinical data of the surviving and deceased patients.

Variable Surviving
(n = 60)  

Deceased
(n = 12) p value 

Age (years), mean±sd 84.5±3.43 85.41±2.99 NS

Female sex, n (%) 42 (70) 8 (66.67) NS

Time of referral to hospital, IWH,  n (%) 34 (56.67) 7 (58.33) NS

Time before surgery (days), mean±sd 2.85±1.23 4.33±1.15 < 0.01† ×

Three or more comorbid diseases, n (%) 10 (16.67) 6 (50) < 0.001* ×

ASA IV, n (%) 19 (31.66) 8 (66.66) < 0.001* ×

Type of fracture, TFF, n (%) 32 (53.33) 8 (66.66) NS

Anesthesia method, RA, n (%) 47 (78.33) 10 (83.33) NS

Surgery method, PFN, n (%) 32 (53.33) 6 (50) NS

Duration of surgery (minutes), mean±sd 58.14±10.4 62.21±9.2 NS

Duration of ICU follow-up (days), mean±sd 2.4±1.60 8.5±5.53 < 0.01† ×

Duration of hospitalization (days), mean±sd 8.08±4.95 10.08±6.25 < 0.01† ×

Need for MV, n (%) 8 (13.33) 10 (83.33) < 0.001* ×

Duration of MV (days), mean±sd 0.2±0.54 4.58±5.38 < 0.01† ×

Need for inotropics, n (%) 10 (16.66) 9 (75) < 0.001* ×

Need for blood transfusion, n (%) 46 (76.66) 10 (83.33) NS

Need for dialysis, n (%) 6 (10) 2 (16.66) NS

Data are stated as mean±standard deviation (mean±sd) or patient number and percentage (n, %). †Student’s t-test, 
*Pearson’s chi-square test, ×Statistically significant difference between groups  

DISCUSSION

Our study revealed that the time before surgery, 
need and duration of MV, need for inotropic 
agents, and durations of ICU and hospital stays 
were significantly greater in the deceased patients 
than in the surviving ones. In addition, 50% of the 

deceased patients had three or more comorbid 

diseases. We found no significant differences in 

the time of referral to the hospital, surgery and 

anesthesia methods, and type of fracture, which 

were examined and reported as effective, among 

the two groups. 
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The presence of comorbid diseases has been 
reported to affect mortality in elderly hip fracture 
patients. Meyer et al reported that the presence of 
two or more comorbid diseases caused a three-fold 
increase in the mortality rate (14). In a similar study, 
Roche et al found that the presence of three or 
more comorbid diseases was a major risk factor for 
mortality in elderly hip fracture patients (15). Similar 
to these results, 50% of the deceased patients in 
our study had three or more comorbid diseases.

Dailiana et al. reported a hospital mortality rate 
of 6.9%, and male sex, age of ≥85 years, presence of 
three or more comorbid diseases, and time before 
surgery of >48 hours increased the mortality rates 
(10). In our study, the deceased patients had waited 
longer than the surviving ones before undergoing 
a surgery.

Kannegaard et al. observed that male sex, 
advanced age, and presence of comorbid diseases 
were linked to high mortality rates (9). Liu et al found 
that the ASA score and postoperative complications 
were linked to mortality rates (8). In our study, we 
found that 66.66% of the deceased patients had an 
ASA score of IV.

Daugaard et al stated that ASA score, male sex, 
advanced age, and TFF increased the mortality 
rates; however, time of referral to hospital had 
no effect on the mortality rate (11). Foss et al and 
Schilling et al showed that patients who were 

admitted on weekends and holidays had higher 
mortality rates (16,17). We found that the time of 
referral to hospital and duration of waiting at the 
emergency room did not differ between surviving 
and deceased patients.

Kilci et al stated that the presence of comorbid 
diseases, high ASA scores, and usage of prostheses 
with bone cement increased the mortality rates, 
but anesthesia method had no effect on mortality 
rate (12). Kopp et al found that type of fracture, 
time before surgery, and anesthesia and surgery 
methods had no effect on mortality rates (13). We 
found that the methods of surgery and anesthesia 
had similar effects between the two groups. There 
are, however, controversies regarding this topic in 
literature.

Our aim was to analyze a specific patient group 
with high risk, aged >80 years, classified as ASA III 
or IV, and postoperatively monitored at the ICU.

The main limitation of our study was its 
retrospective, single-center design and the absence 
of data regarding the patients’ mental status and 
post-discharge conditions. In addition, patient 
satisfaction and the causes for delayed surgical 
intervention were not recorded. Therefore, in the 
light of this illustrative study, we have decided 
to form a new research protocol for a detailed 
evaluation of patient satisfaction and causes of 
delay for surgery.  
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A CLINICAL REVIEW OF THE CONSEQUENCES 
OF ANESTHESIA AND SURGERY IN THE ELDERLY 
BRAIN: “THE DARK SIDE OF THE MOON”

YAŞLI BEYİNDE ANESTEZİ VE CERRAHİNİN 
SONUÇLARI ÜZERİNE BİR KLİNİK İNCELEME: 
“AYIN KARANLIK YÜZÜ”

It has been a concern since the 1950s that elderly patients undergoing surgery and 
anesthesia may suffer from postoperative cognitive changes. Because postoperative cognitive 
deterioration in the elderly may lead to serious medical and social consequences and is 
associated with increased morbidity, mortality, and high health care costs, the issue should 
be precisely addressed, and preventive strategies should be developed. An emerging body 
of evidence suggests that anesthesia and surgery have an undesirable effect on long-term 
cognitive function in the elderly; however, there are no convincing human data to support this 
correlation. Thus, the effects of anesthesia and surgery on cognition and on the natural course 
of underlying neurodegenerative diseases are not clear. This review presents a systemic and 
comprehensive clinical view of cognitive decline following anesthesia and surgery. It aims to 
emphasize the pathophysiological processes and risk factors of aging and potential anesthesia- 
and surgery-related neurodegeneration, since defining high-risk patients and preventing the 
problem can provide benefits for patients with neurodegenerative disease.

Keywords: Cognitive Dysfunction; Aging; Anesthesia; General Surgery; Alzheimer Disease; 
Dementia

1950’lerden beri cerrahi ve anestezi uygulanan yaşlı hastalarda postoperatif bilişsel 
değişiklikler yaşanması endişe kaynağı olmuştur. Yaşlılarda postoperatif bilişsel bozulma, ciddi 
tıbbi ve sosyal sonuçlara neden olabilir ve morbidite, mortalite ve yüksek sağlık masrafları ile 
ilişkili olduğundan, konu tam olarak ele alınmalı ve önleyici stratejiler geliştirilmelidir. Ortaya 
konan kanıtlar, anestezinin ve ameliyatın yaşlılarda uzun süreli bilişsel işlev üzerinde istenmeyen 
bir etkiye sahip olduğunu göstermektedir. Bununla birlikte, bu korelasyonu desteklemek 
için inandırıcı insan verileri mevcut değildir. Bu nedenle, anestezi ve cerrahinin kognisyon 
ve nörodejeneratif hastalıkların doğal seyri üzerindeki etkileri açık değildir. Bu derlemede, 
anestezi ve ameliyat sonrasında bilişsel bozulmanın sistemik ve kapsamlı bir klinik görünümü 
sunulmaktadır. Derleme, yaşlılık, potansiyel anestezi ve cerrahi ile ilişkili nörodejenerasyonun 
patofizyolojik süreçlerini ve risk faktörlerini vurgulamayı amaçlıyor, çünkü yüksek riskli hastaları 
tanımlamak ve sorunun engellenmesi nörodejeneratif hastalığı olan hastalar için fayda 
sağlayabilir.

Anahtar sözcükler: Bilişsel Bozulma; Yaşlılık; Anestezi; Genel Cerrahi; Alzheimer Hastalığı; 
Demans
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INTRODUCTION

The global population is aging. As life expectancy 
rises, the proportion of the population aged60 or 
above rapidly rises. The number of people aged 60 
or above worldwide is projected to double by 2050 
and triple by 2100.The increase in the aging popu-
lation will result in an increase in the surgery work-
force, and greater longevity will pose challenges for 
clinicians who are likely to encounter more geriatric 
patients undergoing surgery (1). Despite improve-
ments in medicine, elderly patients are proportion-
ately more prone to peri operative complications 
because of physiologic changes due to aging, ac-
companying comorbidities, and the increased inci-
dence of pre-existing illness and polypharmacy. As 
we are living longer, the incidence of age-related 
diseases, including neurodegenerative diseases, in 
particular Alzheimer’s disease, is also increasing (2).

Among the many postoperative complications, 
postoperative cognitive dysfunction (POCD) is a vi-
tal concern that may result in increased morbidity, 
mortality, and health care costs (3). Cognitive dys-
function is common following anesthesia and sur-
gery, especially in elderly patients. In most cases, 
cognitive function returns to baseline within a few 
months, but in some cases, recovery may be de-
layed or incomplete. Advanced age is the strongest 
known risk factor for the development of POCD (4). 
It is evident that older patients are vulnerable to de-
veloping POCD, and several factors, including pre-
morbid cognitive status, may put them at risk. For 
the elderly, this complication often means a life that 
they can no longer manage by themselves (3).

Overview of general considerations 

Postoperative cognitive changes were described 
in the previous century. In 1955, Bedford reported 
“the cerebral side effects of anesthesia on old peo-
ple” as the development of confusion after surgery 
(5). He examined 1193 patients over the age of 50 
years who underwent general anesthesia and sug-
gested that POCD developed with an incidence of 
approximately 7% and that the resulting cognitive 
changes might be due to anesthetic agents and 

hypotension. Based on this idea, the results of the 
first international POCD research group (ISPOCD 
1) were published in 1998 (6). Similar to Bedford’s 
findings, an incidence of POCD of 10% was found. 
Older age, duration of anesthesia, low educational 
level, recurrent surgeries, postoperative infection, 
and respiratory complications were reported as risk 
factors for early POCD. Among these risk factors, 
age was the only statistically significant risk factor 
at long-term (3 months) follow-up. The same study 
group then searched long-term outcomes and 
found POCD in 1% of patients after 1 to 2 years of 
surveillance (ISPOCD 2). In these extensive studies, 
only advanced age and the type and duration of 
surgery were identified as possible risk factors. 

Historically, all cognitive changes observed fol-
lowing surgery have been classified as POCD. How-
ever, to understand the underlying mechanisms and 
to develop prevention strategies, it is necessary to 
be aware of the diversity in the cognitive change 
spectrum and to consider interpersonal differences. 

The two most common types of impairment in 
cognitive function are postoperative delirium (POD) 
and POCD. Postoperative delirium manifests with 
acute onset, occurs from days (often within 24 to 72 
hours) to weeks following surgery, is characterized 
by fluctuating levels of cognition and awareness 
with a reduced level of focus and orientation, and is 
accompanied by emotional disorder and decreased 
psychomotor behavior (1). Postoperative delirium 
remains a serious and costly issue threatening pub-
lic health, as it is associated with increased morbid-
ity and mortality, prolonged cognitive impairment, 
and prolonged hospital stay (3). The most common 
tests to assess POD are the Confusion Assessment 
Method and the Delirium Rating Scale, which are 
subjective. The incidence of POD varies between 
10% and 40%, rising to 50% to 65% following ortho-
pedic, cardiac, and emergency surgeries (7,8). 

Postoperative cognitive dysfunction occurs 
weeks or even months after surgery, and it may 
be prolonged (9). Unlike POD, POCD is charac-
terized not by disorientation but by a decrease 
in information perception and knowledge man-
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agement functions. Postoperative cognitive dys-
function does not have a uniform definition. The 
diagnosis requires the patient to undergo neu-
ropsychometric testing to objectively determine 
the reduction in cognition when compared with 
preoperative baseline tests (10). The Mini-Mental 
State Examination (MMSE) was developed as a 
delirium screening test and has also been used 
for POCD because it takes a short time to ad-
minister; however, the questions can be learned 
during repeated tests. The incidence of POCD 
was reported to range from 8.9% to 46.1%, rising 
to 80% following cardiac surgery (8,11).

Dementia is classified as a chronic, irreversible, 
progressive neurocognitive disorder that affects 
both cognitive function and the performance of ev-
eryday activities. Alzheimer’s disease is a neurode-
generative disease that is the most common form 
of dementia among the elderly. By affecting mem-
ory, problem-solving ability, decision-making, judg-
ment, orientation, and other cognitive skills, it alters 
a person’s ability to perform everyday activities (2). 
More than 5 million people in the United States old-
er than 65 years are estimated to have Alzheimer’s 
disease (2). Alzheimer’s disease has three clinical 
stages: preclinical, mild cognitive impairment, and 
dementia. People with preclinical Alzheimer’s dis-
ease are asymptomatic for up to 20 years. Although 
measurable biomarkers of the pathogenesis of Alz-
heimer’s disease accompany preclinical Alzheimer’s 
disease, there is still no formal way to diagnose the 
condition. Mild cognitive impairment due to Alz-
heimer’s disease is defined as mild but measurable 
changes in one or more cognitive domains in com-
parison with the patient’s previous level, greater 
than would be expected for the patient’s age and 
education, without any interference with usual activ-
ities (9). In about 50% of patients, mild cognitive im-
pairment progresses to dementia in about 5 years 
after diagnosis. The MMSE is a well-established 
cognitive screening instrument, but additional as-
sessment of executive functions and visuospatial 
ability is needed for the identification of mild cogni-
tive impairment and dementia (1). 

There are certain similarities between POCD, 
POD, and dementia, including risk factors, clinical 
presentation, and pathognomonic features. Recent 
studies have focused on whether POD and POCD are 
prodromal forms of Alzheimer’s disease or whether 
there is an association among POD, POCD, and the 
development of dementia; the evidence remains 
inconclusive (4). A recent study confirmed previous 
findings that elderly patients with baseline cogni-
tive impairment at the time of surgery are at high-
er risk for clinically evident POD, and furthermore, 
elderly patients who are cognitively normal before 
surgery and who develop POD are more likely to 
develop mild cognitive impairment or dementia on 
follow-up than are those who do not develop POD 
(12). Moreover, with normal aging processes of the 
brain, POD, POCD, and even dementia can over-
lap. The course of cognitive impairment following 
anesthesia and surgery is schematized in Figure 1A.

The risk factors for cognitive changes of POD, 
POCD, and dementia are multifactorial and can be 
categorized as patient-related and surgery-related 
or nonmodifiable and potentially modifiable (Table 
1). Some of these are pre-existing factors that are 
linked to previous fragility, while others are factors 
that accelerate the situation, such as stress response 
to trauma. Modifiable lifestyle-related risk factors 
are important, since controlling these factors would 
alter the incidence of POCD, might even reduce 
the incidence of Alzheimer’s disease, and would 
ameliorate or delay the onset of and mild cognitive 
impairment (13). Although minor cognitive chang-
es have been shown in younger patients, age is the 
main risk factor for POCD. The ability to compen-
sate for cognitive deficits decreases with advancing 
age (14). Low educational level, preoperative use of 
narcotics and benzodiazepines, existing cognitive 
impairment, depressive symptoms, attention defi-
cit, previous POD, alcoholism, visual disturbances, 
and electrolyte and fluid abnormalities are among 
the several other risk factors (7,10,14). Preoperative 
poor cognition, physical limitations, and accompa-
nying systemic diseases are associated with worse 
postoperative outcomes. Environmental and genet-
ic (ApoE4) risk factors are among the determinants 
of Alzheimer’s disease (15). 
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Table 1. Predisposing factors, risk factors, perioperative triggers for postoperative cognitive dysfunction in the elderly.

Predisposing 
Factors

Cerebral

Systemic

Social

Structural
Decreased brain volume
Hippocampal changes
Reduced neurogenesis
Damaged blood-brain barrier
Amyloid and/or tau accumulation

Inflammation
Changes in levels of neurotransmitters
Cerebrovascular disease
Pre-operative cognitive impairment
Vulnerability and reduction in cognitive reserve
Advanced age

Vulnerability
Co-morbidities
Increased incidence of pre-existing illness and polypharmacy

Systemic vascular disease

Low educational level

Risk Factors Patient-related

Surgery-related

Non-modifiable

Modifiable 

Advanced age
Pre-operative cognitive impairment
Pre-operative physical impairment, immobility
Pre-operative depression, depressive symptoms, attention deficits, sleep 
disorders
Pre-existing dementia, mild-cognitive dysfunction
Pre-operative use of narcotics or benzodiazepines
Cognitive impairment during hospitalization
History of alcohol abuse, tobacco use
Previous POCD 
History of stroke 
Vision and hearing impairment

Cardiac and/or vascular surgery
Major and invasive surgery
Greater surgical blood loss
Greater intraoperative transfusion
Longer operation duration
Post-operative complications

Advanced age
Female gender
Genetic risk factors (Apolipoprotein E)

Vascular (DM, HT, hypercholesterolemia)
Nutritional (low levels of vitamin B12 and folate, hyperhomocysteinemia)
Head injuries

Perioperative 
Triggers

Acute pain
Use of physical restraints
Malnutrition, dehydration
>3 medications in 24-48 h
Urinary bladder catheter
Anemia, intraoperative 
transfusion
Electrolyte and fluid 
abnormalities
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Major and invasive surgeries (abdominal, tho-
racic, vascular), long duration of operation and 
anesthesia, and excessive blood loss increase the 
risk of POCD. The severity, duration, and type of 
the surgical procedure, particularly cardiac and 
orthopedic surgeries, have been associated with 
cognitive impairment (14). It has been discussed 
whether cardiopulmonary bypass, microembo-
lisms, and cerebral hypoperfusion are responsible 
for POCD following cardiac surgery (1,4). However, 
similar cognitive changes were observed after off-
pump cardiac surgery (1). Coronary bypass surgery 
has been found to cause neuronal damage due to 
inflammatory responses during the normothermic 
rewarming phase. In the cardiopulmonary bypass 
mouse model, limited warm-up and prolonged 
postoperative hypothermia have been shown to 
reduce the incidence of POCD (16). Hovens et al. 
suggested that POCD following cardiac surgery af-
fects more extensive brain regions than does POCD 
following noncardiac surgery (17). Hence, POCD 
following cardiac surgery may be associated with a 
greater affected area of the brain rather than great-
er severity (17).

Pathophysiology and potential mechanisms

Various hypotheses have been proposed for the 
pathophysiology of POCD Neurotransmitters, in-
flammation, psychological stress, metabolic chang-
es, electrolyte imbalance, and genetic factors are 
thought to cause damage to neuronal functioning 
(3). However, the pathophysiology of POCD is not 
yet fully understood. Most of the risk factors are 
up-regulated by aging.

Acetylcholine, melatonin and norepinephrine 
are some mediators that have been shown to cor-
relate with delirium. Neuroinflammation has been 
hypothesized to underlie the mechanism of the 
development of POCD (18,19). Inflammation in the 
periphery due to surgical trauma is transferred to 
the central nervous system and causes glial activa-
tion, exaggerated expression of proinflammatory 
mediators within the central nervous system, and 
neural dysfunction (19). Aging itself creates glial al-

terations, and the cause of the transition from nor-
mal aging glia to pathologic glia remains unclear. It 
is suspected that events during an individual’s early 
life, including infection, stress, and nutrition, can im-
pact immune reactivity within the brain and cause 
subsequent exaggerated glial activation called 
“glial priming” for the remainder of life, thereby 
altering cognition and increasing the risk of neu-
roinflammatory disorders, POCD, and Alzheimer’s 
disease (20). In rats made vulnerable by infection 
early in life, even aging has been shown to impact 
glial reactivity (18,19). Proinflammatory cytokines in-
volved in neuroinflammation are thought to cause 
neuronal damage. In a study that compared the 
occurrence of POD in elderly patients undergoing 
minimally invasive laparoscopic surgery versus open 
colon surgery, significantly higher levels of inflam-
matory markers were found in patients receiving 
open surgery, a result consistent with a higher stress 
response in this group of patients (21). 

Association between anesthesia and surgery

Several studies have tried to clarify the role of 
anesthetics in the pathophysiology of POCD. There 
are still no conclusive human data to support this 
correlation. This hypothesis has been support-
ed only by experimental and in vitro models. The 
mechanism of cognitive impairment after surgery 
is not clear. Since distinguishing the effects of sur-
gery and anesthesia on POCD is not possible, these 
two factors are considered together. Animal studies 
emphasize that surgery creates an inflammatory re-
sponse, which plays a significant role (18). Periph-
eral surgery activates inflammatory cytokines and 
impairs the integrity of the blood–brain barrier, al-
lowing macrophages to easily migrate into the hip-
pocampus and cause memory problems.

The effects of anesthesia on POCD have been 
attributed to potential neurotoxicity of anesthet-
ics that exacerbates age-related neuronal chang-
es such as losses in cerebral reserve and increased 
permeability of the blood–brain barrier. The pivotal 
mechanism causing cognitive decline is abnormal 
deposition of naturally occurring peptides in the 



2018; 21(1): 87-99

92

brain. Anesthesia-related POCD shares this com-
mon pathological mechanism through amyloid beta 
(Aβ) deposition and tau phosphorylation (22,23). 
Preclinical data suggest that inhalation anesthetics, 
in particular isoflurane and sevoflurane, increase the 
production, precursors, and accumulation of Aβ, 
which results in caspase activation, mitochondrial 
damage, and ultimately apoptosis (24,25). In con-
trast, desflurane and nitrous oxide have not been 
shown to enhance Aβ accumulation invivo or invitro 
(26,27). Additional studies are necessary to deter-
mine the superiority of desflurane over isoflurane or 
sevoflurane in regard to neurotoxicity (28). 

Tau phosphorylation causes formation of neuro-
fibrillary tangles, the other pathologic hallmark of 
Alzheimer’s disease. Anesthesia-induced hypother-
mia may be a mediator of tau hyperphosphorylation 
(29). However, both volatile anesthetics and propo-
fol also induce tau production and phosphorylation 
under normothermic conditions (23).

Given the significant role of inflammation in the 
pathogenesis of POCD, anesthetic drugs could af-
fect cognitive decline via their effects on inflamma-
tion and the immune system. Studies have found di-
vergent findings for the anti-inflammatory effects of 
volatiles versus propofol (30). Calcium metabolism 
also plays some role in the pathogenesis of Alzhei-
mer’s disease. High levels of volatile anesthetics are 
reported to increase intracellular calcium levels and 
cause excitotoxic neuronal injury in cultured neuro-
nal cells.

Clinical epidemiological studies investigating 
whether anesthesia and surgery increase the risk of 
developing Alzheimer’s disease are limited. Retro-
spective cohort and case-control studies have been 
used to investigate a possible link, and the results 
are conflicting (Table 2). Seitz et al. in a review in-
vestigated the epidemiological evidence for GA as 
a risk factor for Alzheimer’s disease and concluded 
that there was not sufficient evidence to show a re-
lationship (42). On the basis of population-based 
case-control studies, some authors suggest that 
exposure to anesthetics increases the risk of Alzhei-

mer’s disease, whereas other authors suggest that it 
does not (36,40). 

Identifying high-risk patients, prevention, and 
anesthesia management 

A review focusing on preventive factors for Alz-
heimer’s disease suggested that any interventions 
that can delay the onset of the disease will play a 
major role in delaying the onset of clinical Alzhei-
mer’s disease (43). Patients at risk should be identi-
fied preoperatively. Frailty assessment and identifi-
cation of high-risk patients may include the use of 
biomarkers, cognitive tests, imaging, and genome 
studies (15,44). Surgery and anesthesia may be as-
sociated with some biomarkers of neuronal injury, 
such as increases in total and phosphorylated tau 
and decrease in Aβ in cerebrospinal fluid. Imaging 
with computed tomography, magnetic resonance, 
and single-photon emission computed tomogra-
phy is also recommended for screening vulnerable 
surgical patients (9). Nevertheless, the correlations 
between changes in biomarkers and cognitive defi-
cits are unclear, and further studies are warranted to 
interpret their relevance to clinical outcomes. High-
risk patients who may benefit from geriatrics consul-
tation are listed in Table 3.

The multifactorial etiology of POCD neces-
sitates multimodal interventions to reduce its in-
cidence. Preventive measures for POCD may be 
classified as preoperative, perioperative, and post-
operative (Figure 1B). In particular, preoperative 
preventive programs aim at controlling risk factors, 
mainly focusing on hearing and vision problems, 
cognitive problems, sleep disturbances, immobil-
ity and dehydration, and nutrition, and they rec-
ommend fluid support, exercise programs, mind 
exercises, orientation studies, and nonpharmaco-
logical sleep regulators (45). Perioperative mea-
sures include maintaining homeostasis, avoiding 
long-acting benzodiazepines, preferring minimally 
invasive surgeries with short operative duration, 
optimizing anesthetics, early recovery, and optimal 
pain relief (14).    



A CLINICAL REVIEW OF THE CONSEQUENCES OF ANESTHESIA AND SURGERY IN THE ELDERLY BRAIN: 
“THE DARK SIDE OF THE MOON”

93

Table 2. Clinical studies on the association between exposure to anesthesia and surgery and risk of dementia.

Study Design Number or Type of 
Study Subjects

Type of Surgery/
Anesthesia Findings

Pálotas et al(31) Biomarker studies 30 CABG CSF Aβ decreased
Injury biomarkers (S100B, 
tau) elevated at 6 months

Tang et al(32) Biomarker studies
11

Idiopathic nasal CSF 
leak repair

Total-tau/Aβ
1-42 

ratio in CSF 
increased 
Proinflammatory cytokines, 
IL-6, TNF-α, and IL-10 
elevated postoperatively

Shiiya et al(33) Biomarker studies 28 Prosthetic 
replacement of the 
descending thoracic 
or thoracoabdominal 
aorta

CSF tau and S100beta only 
increased in individuals with 
brain infarction or transient 
neurologic dysfunction

Reinsfelt et al(34) Biomarker studies 10 Cardiac valve 
replacement surgery 
with cardiopulmonary 
bypass

Levels of S100beta and 
glial fibrillary acidic 
protein increased by 35% 
postoperatively
Total tau, neurofilament 
light chain protein, and 
neuron-specific enolase did 
not change significantly
IL-6 and IL-8 in the CSF 
increased significantly after 
anesthesia and surgery 

Seitz et al(35) Retrospective case-
control studies (A 
meta-analysis of 15 
case-control studies)

1.752 cases and 5.261 
controls

GA No statistically significant 
association between GA 
and the development of AD

Sprung et al(36) Retrospective case-
control studies

877
Patients with incident 
dementia recorded 
between 1985-1994

GA A total of 70% of the 
dementia patients had 
been exposed to GA 
compared with 72.5% of the 
control group
No significant association 
between exposure to GA 
>45 years and the diagnosis 
of dementia

Chen et al(37) Retrospective case-
control studies

5.345 patients >50 
years 21.380 controls 
Patients who were 
newly diagnosed 
with dementiaand 
individuals without 
dementia for control 
group from 2005-2009

GA exposure was 
categorized into 
three subtypes: 
endotracheal tube 
intubation GA 
(ETGA), intravenous 
injection GA (IVGA), or 
intramuscular injection

GA (IMGA), versus heavy 
sedation
Individuals exposed to 
surgery under ETGA were 
found to be at significantly 
higher risk of developing 
dementia in a dose-
dependent response
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Lee et al(38) Cohort studies 119 patients 
(CABG=78; PTCA=41) 
>55 years without a 
diagnosis of dementia 
prior to surgery

One group underwent 
CABG under GA
The other group 
received sedation for 
PTCA

5-year follow-up, patients 
who had undergone CABG 
and GA had a 1.7-fold 
increased risk of developing 
AD compared with those 
who only received sedation 
and PTCA 

Vanderweyde et 
al(39)

Cohort studies Subjects undergoing 
hernia operations 
(under GA (N= 2,658) 
or local (N = 1,111) 
anesthesia, as well as 
subjects undergoing 
prostate operations 
under GA (N = 2,820) 
or local (N = 3,691) 
anesthesia

Prostate or hernia 
surgery under either 
GA or RA

Patients who had received 
GA developed dementia 
less frequently than those 
who had received RA

Chen et al(40) Cohort studies 24.901 patients >50 
years who were 
anesthetized for the 
first time from 2004-
2007
Control group 110.972 
patients 

GA or RA Follow-up period of 3-7 
years, risk of dementia in 
the anesthesia group was 
found significantly higher 
than that in the control 
group 
Both exposure to GA and 
to regional anesthesia 
yielded increased risks of 
incident dementia
Patients who undergo 
anesthesia and surgery 
may be at increased risk for 
developing dementia

Liu et al(41) Prospective studies 180 aMCI patients
60 aMCI outpatients 
as the control group

Lumbar spinal surgery 
Sevoflurane, propofol, 
or lidocaine epidural 
anesthesia

2-year follow-up, the 
number of aMCI patients 
who progressed to AD 
did not differ between the 
groups
The number of patients 
who exhibited progression 
of aMCI was greater in the 
sevoflurane group than in 
the control group

AielloBowles et 
al (11)

Prospective studies 3.988 Community-
dwelling members of 
the adult changes in 
thought cohort >65 
age, free of dementia 
at baseline

Participants self-
reported all prior 
surgical procedures 
with GA or neuraxial 
anesthesia at baseline 
and reported new 
proceduresevery 2 
years

High-risk surgery with 
general anesthesiawas not 
associated with greater risk 
of dementia than no history 
of anesthesia
Anesthesia exposure was 
not associatedwith of 
dementia or AD in older 
adults

CSF; Cerebrospinal fluid
CABG; Coronary artery bypass grafting
GA; General anesthesia
PTCA; Percutaneous transluminal coronary angioplasty
RA; Regional anesthesia
aMCI; Amnestic mild cognitive impairment         
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Figure  1A.Schema of postoperative cognitive dysfunction with preoperative and peroperative risk factors and postop-
erative contributing factors.  1B. Preoperative evaluation, perioperative management and postoperative interventions as 
preventive measures for postoperative cognitive dysfunction.     
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Table 3. Patient features for pre-operative geriatrics consultation.

Age > 80 years

Baseline cognitive dysfunction or dementia

Multiple medical comorbidities

Chronic use of psychotropic medications

Dependence on alcohol or other drugs

Poor social support

Hearing or vision impairment

Immobility or history of functional decline

Recurrent hospitalizations within the last year

Urgent or emergent surgery

Prolonged hospital and/or ICU stay
   

Controlling chronic hypoperfusion of the brain 
and triggered neuroinflammation by treating co-
morbid disease conditions (hypertension, diabetes, 
hypoxia, obstructive sleep apnea, obesity, vitamin 
B12–folate deficiency, depression, traumatic brain 
injury) may enhance cognition (46). Because chron-
ic systemic inflammation promotes aging of glia 
through excessive neuroinflammation, it is argued 
that antioxidant nutrients may be beneficial for pre-
venting aging of glia, thereby improving cognitive 
functions (20). Hypothetically, environmental stimu-
li (toxins, drugs of abuse, dietary fatty acids) might 
also trigger neurodegeneration via inflammation in 
long-term outcomes (19). However, based on the 
accumulating data on inflammation and POCD, 
studies seeking anti-inflammatory agents for pre-
vention of POCD have not been successful to date. 

Some studies have proposed that avoiding gen-
eral anesthesia by preferring regional anesthesia 
techniques would promote cognitive functions in 
the elderly (47). Nevertheless, most studies have 
suggested that the occurrence of POCD is irrespec-
tive of the type of anesthetic technique (47-51). Lack 
of evidence for any difference between regional and 

general anesthetic techniques can be explained by 
the use of intravenous sedation during regional an-
esthesia (52). Among general anesthetics, volatile 
anesthetics have been suggested to be associated 
with a higher rate of POCD than propofol by ani-
mal studies. Optimizing anesthesia by monitoring 
the depth of anesthesia and cerebral oxygenation 
has been advocated to reduce the risk of POCD (7). 
For those patients who are more sensitive to anes-
thetics, deep anesthesia has been associated with a 
higher rate of POD (9).

It has been suggested in the literature that be-
cause both patients with mild cognitive impairment 
and those with dementia have increased sensitivity 
to anesthetics, surgery and anesthesia can worsen 
their symptoms (6). The main question will be how 
to provide the best perioperative care for patients 
who are at high-risk or who already have mild cog-
nitive impairment or dementia. A consensus state-
ment from the First International Workshop on 
Anesthetics and Alzheimer’s Disease initially shed 
some light on this possible link and provided some 
recommendations (53). A tailored anesthesia is 
needed for surgical patients of advanced age with 
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underlying neurodegenerative disease: choosing 
total intravenous anesthesia, avoiding inhalation-
al agents and benzodiazepines, monitoring the 
depth of anesthesia and if possible brain oxygen-
ation, monitoring and controlling temperature and 
glycemia, and considering early extubation with a 
multimodal postoperative analgesic plan (23,54,55). 
In the only randomized study, Liu et al. (41) evalu-
ated whether exposure to anesthetics induces pro-
gression of mild cognitive impairment. The authors 
concluded that sevoflurane anesthesia accelerated 
cognitive decline, and they recommended regional 
anesthesia or intravenous anesthesia with propo-
fol rather than volatile anesthetics for patients with 
pre-existing Alzheimer’s disease. This finding is 
consistent with the preclinical data that suggest a 
greater production of Aβ by volatile anesthetics, as 
discussed above.

In conclusion, the extent of cognitive decline 
following surgery and anesthesia has a significant 
impact on patient health and is substantially asso-
ciated with prolonged recovery, greater morbidity, 
and loss of independence in these patients. Recog-
nition of the risk factors will provide us with better 

prevention and management strategies to provide 
the best care for elderly patients who have or are at 
high-risk for POCD. In summary, possible strategies 
for the prevention and treatment of postoperative 
cognitive impairment in elderly patients include the 
use of perioperative cognitive education, geriatric 
consultation for high-risk patients, cooperation with 
family members to promote early rehabilitation, 
preference for minimally invasive surgical tech-
niques, careful use of sedative premedication drugs, 
preference for short-acting anesthetic agents, 
maintenance of fluid, electrolyte, and glycemic ho-
meostasis, and use of electroencephalogram. In the 
elderly patient, especially in the presence of other 
comorbid diseases, the surgical decision should be 
made carefully while considering possible cognitive 
deterioration. A multidisciplinary perioperative ap-
proach, with collaboration between surgery, anes-
thesiology, and geriatrics, is a necessity in caring for 
geriatric patients. 
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ECZACI BAKIŞ AÇISIYLA YAŞLILARDA ÜRİNER 
İNKONTİNANS: DETRUSOR HASARI VE TEDAVİ

Aging results in impairments in the bladder function and causes alterations in many organs. 
In recent clinical studies, aging has been shown to alter the bladder function based on the 
observed decrease in filling, storage and emptying capacities of the bladder. In experimental 
studies, it has been postulated that aging changes the bladder function via symptoms such as 
a decrease in its voiding efficacy and an unwanted increase in its activity. This causes enuresis, 
also known as urinary incontinence, an important social concern that negatively affects the 
quality of the patient’s social life. The incidence of urinary incontinence is particularly an issue 
in older women; the adverse effects of the drugs used for treatment and compliance issues 
prevent a successful treatment. In some studies examining the effects of aging on rat bladder, it 
has been proposed that the intracellular signalling mechanisms of agonist-induced contractile 
responses may be altered with an increase in age. The permeabilised smooth muscle model 
is an efficient tool for investigating the functions of contractile proteins and intracellular 
organelles, which play a role in smooth muscle contractions. This model facilitates the study 
of the contractile functions in young and old animals to develop new drug molecules for the 
treatment of urinary incontinence. Although currently, antimuscarinic drugs are primarily used 
for the treatment of this condition, their adverse effects limit their efficacy.

Keywords: Aged; Urinary incontinence;  Quality of life.

Yaşlanma, mesane fonksiyonlarında bozukluklara yol açmaktadır ve birçok organda 
değişikliğe neden olmaktadır. Son zamanlarda yapılan klinik çalışmalarda, yaşlanmanın 
mesanenin fonksiyonlarını mesanenin dolum, depolama ve boşaltım fonksiyonlarında 
azalmaya bağlı olarak değiştirdiği gösterilmiştir. Deneysel çalışmalarda ise, yaşlanmanın 
mesane fonksiyonlarını işeme efektivitesinde azalma ve mesane aktivitesinde istenilmeyen 
artış gibi bazı semptomlar aracılığı ile değiştirdiği gösterilmiştir. Bu da idrar tutamama yani 
üriner inkontinans gibi hastanın sosyal yaşam kalitesini negatif olarak etkileyen önemli bir 
sosyal probleme neden olmaktadır. Üriner inkontinans görülme sıklığı özellikle yaşlı kadınlarda 
önemli bir konudur; tedavide kullanılan ilaçların yan etkileri ve hastaların uyunç problem 
başarılı bir tedaviyi önlemektedir. Sıçan mesanesi üzerine yaşlanmanın etkisini inceleyen bazı 
çalışmalarda, agonist ile indüklenen kasılma yanıtlarının hücre içi sinyal iletim mekanizmalarının 
yaştaki artışa bağlı olarak değişebileceği öne sürülmüştür. Permeabilize düz kas modeli düz 
kasın kasılmasında rol oynayan proteinlerin ve hücre içi organellerin fonksiyonlarını araştırmak 
için değerli bir yöntemdir. Bu yöntem üriner inkontinans tedavisinde yeni ilaç moleküllerinin 
geliştirilmesi için genç ve yaşlı deney hayvanlarındaki kasılma yanıtlarının çalışılmasını 
kolaylaştırmaktadır. Günümüzde primer olarak antimuskarinik ilaçlar bu hastalığın tedavisinde 
kullanılsa da yan tesirleri bu ilaçların etkinliklerini kısıtlamaktadır. 

Anahtar sözcükler: Yaşlı; Üriner inkontinans; Yaşam kalitesi.
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INTRODUCTION

The lower urinary tract has three main parts: the 
urinary bladder, urethra and the urethral sphincter 
complex. The urinary bladder wall consists of 
the mucosa, muscularis propria (also known as 
the detrusor muscle) and adventitia. The mucosa 
consists of the urothelium that comes in contact 
with the urine directly and at the same time acts 
as a blood–urine barrier against various types 
of pathogens, ions and molecules found in the 
urine. The urothelium, which has different types 
of receptors and ion channels, receives and then 
transmits information to other bladder components 
such as sensory nerve fibres, myofibroblasts and 
smooth muscle cells (1). The autonomic nervous 
system helps coordinate the normal bladder function 
by releasing mediators from the urothelium. The 
smooth muscles are arranged in three layers in the 
muscularis propria of the bladder; although in the 
innermost and the outermost layers, the muscles 
are arranged longitudinally, in the middle layer, the 
detrusor smooth muscle fibres are arranged in a 
circular manner (2).

The wall of the urinary bladder mainly consists 
of the detrusor smooth muscles, which play an 
important role in urine storage, filling and emptying. 
Urine is continuously produced by the kidneys, 
whereas voiding is not a continuous process. In 
a healthy young adult, the function of the urinary 
bladder depends on the synchronised relaxation 
of the detrusor smooth muscles and contraction of 
the urethral sphincter during urine storage; during 
micturition, the situation is the complete opposite. 
These functions are all elicited by the coordinated 
activity of the spinal cord, pons and excitatory, 
inhibitory and sensory nerves in the forebrain. 
The innervation of the bladder is obtained by the 
actions of the cholinergic, nitrergic, purinergic, 
monoaminergic and peptidergic mechanisms (3). 
Detrusor sensitivity to agonists, its spontaneous 
activity and the levels of the contractile proteins may 
vary under situations such as urethral obstruction, 
urinary incontinence and aging. 

AGING AND BLADDER FUNCTIONS

Aging causes changes in many organs and bodily 
functions, including a significant decrease in the 
filling, storage and emptying functions of the 
bladder. Among the symptoms of this decrease in 
the various bladder functions, the more pronounced 
ones are reduced voiding efficiency and bladder 
overactivity that may lead to a concern, i.e. urinary 
incontinence, which affects the patient’s quality of 
social life (4). In particular, in women, high impact 
exercising and childhood enuresis are found to 
be related with further development of urinary 
incontinence and so mechanisms associated with 
pelvic floor gain importance in prevention of this 
disease (5). Urinary incontinence incidences increase 
with age, and the side effects of the currently used 
drugs hinder successful treatment.  In parallel with 
age, bladder outlet obstruction, sphincter injury, 
polypharmacy and urinary tract infections may 
also lead a pronounced urinary incontinence in the 
patient (6).

There are several studies, particularly on rats, 
examining the effects of aging on the bladder. 
Although it seems that the contractile proteins are 
not affected by aging, several studies have shown 
that intracellular mechanisms involving secondary 
messengers may alter with aging and affect the 
response of the bladder to agonists (7). 

Voiding occurs approximately eight times a day 
in a healthy young adult. The urinary bladder can 
adjust its volume to more than 500 ml without any 
increase in the intravesical pressure, allowing the 
storage of a large amount of urine. During the filling 
phase, the increase in the intravesical pressure does 
not exceed the filtration pressure, preventing renal 
failure. The relaxation of the bladder supported by 
the resistance of the internal and external urethral 
sphincter aids the filling phase. On the contrary, 
the voiding phase starts with the contraction of the 
bladder accomplished by a low outflow resistance. 
The autonomic and somatic nervous systems control 
the smooth and the skeletal muscle contractile 
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activity of the urinary bladder and urethra to sustain 
the filling and the voiding phases (8). Therefore, to 
understand the pathophysiology of incontinence 
and to develop further treatments, one should 
focus on how the smooth muscle of the urinary 
bladder, i.e. the detrusor muscle, is affected by the 
aging process.

Activation of the muscarinic receptors is primarily 
responsible for the sustained contraction necessary 
for the emptying of the urinary bladder. M2 and M3 
muscarinic receptor subtypes have been identified 
in rat and guinea pig bladders (and in taenia 
caecum), of which the M3 receptor subtype has been 
shown to mediate the contraction in these three 
tissues. It has been reported that both M2 and M3 
receptor subtypes are involved in normal rat bladder 
contractions, with the M3 subtype activating PI-PLC, 
PC-PLC, and PKA and the M2 subtype activating ROK 
and PKC through an additional contractile signal 
transduction mechanism (9). Detrusor sensitivity 
to agonists such as carbachol, prostaglandins and 
serotonin, its spontaneous activity, and contractile 
proteins levels can change in some conditions, 
such as during urinary incontinence. Therefore, 
it is important to understand the mechanisms 
underlying agonist-induced contractions in the 
detrusor smooth muscles to further develop 
therapeutic management strategies for bladder 
instability associated with the incontinence.

DETRUSOR IMPAIRMENT PATHWAYS

Smooth muscle contraction is primarily brought 
about by an increase in cytosolic calcium produced 
by calcium entry through voltage-sensitive 
calcium channels or by calcium release from the 
sarcoplasmic reticulum [often via a mechanism 
involving the Ca2+ mobilising messenger inositol 
triphosphate (IP3)]. The main intracellular calcium 
store is the “sarcoplasmic reticulum.” Calcium 
release from the sarcoplasmic reticulum can be 
mediated by both ryanodine and IP3 receptors. 
The two mechanisms of calcium release from the 

internal calcium stores, calcium-induced calcium 
release (CICR) that is sensitive to ryanodine and IP3-
induced calcium release (IICR), take place in smooth 
muscles, i.e. the detrusor muscles in the urinary 
bladder (10). Agonists activating G-protein-coupled 
receptors (GPCRs) increase force in the smooth 
muscles via calcium/calmodulin-dependent myosin 
light-chain phosphorylation. The ratio of activities of 
calcium/calmodulin-dependent myosin light-chain 
kinase (MLCK) and myosin light-chain phosphatase 
(MLCP) determines the level of myosin light-chain 
phosphorylation and hence the activation of the 
smooth myocytes. Inhibition of MLCP can be induced 
directly by Rho-kinase (ROK) or by phosphorylation 
of the phosphatase inhibitor CPI-17 through protein 
kinase C (PKC). There are, however, mechanisms, 
which can lead to muscle contraction without any 
necessary change in intracellular calcium ([Ca2+]
i). When [Ca2+]i and MLCK activity is constant, 
agonists activating GPCRs may cause a leftward 
shift of the calcium/force response curve, (calcium 
sensitisation). A major pathway that can cause this 
operates through ROK and PKC and is thought 
to involve the inhibition of myosin phosphatase 
activity under constant calcium conditions, thereby 
enhancing myosin light-chain phosphorylation and 
causing an increase in force (11, 12).

In recent years, two other major intracellular 
Ca2+ mobilising messengers, cyclic adenosine 
diphosphate ribose (cADPR) and nicotinic acid 
adenine dinucleotide phosphate (NAADP), have 
been implicated in the pharmacomechanical 
coupling of the smooth muscles. In a previous study, 
we provided the first systematic analysis of the ability 
of IP3, cADPR and NAADP to cause contraction in 
the smooth muscles, and using the permeabilised 
urogenital tract smooth muscles, we showed that 
these Ca2+ mobilising messengers along with IP3 
evoke contractions. NAADP uniquely mobilises 
acidic calcium stores, likely activating the two-pore 
channel protein 2 (TPC2), a key component of the 
NAADP receptor (13). The proposal that the TPC 
family involves Ca2+-permeable channels regulated 
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by NAADP was a promising development that may 
be used for new drug therapy innovations in elderly 
people suffering from urinary incontinence. 

PERMEABILISED DETRUSOR

The intracellular mechanisms of contractions, 
including calcium sensitisation, can be studied 
using chemically permeabilised smooth muscle 
preparations in which the plasma membrane is 
permeabilised using a chemical substance. In 
these preparations, the external and internal 
media contain the same ions (which can be 
manipulated). Chemically permeabilised smooth 
muscle is an experimental model for studying 
the intracellular organelles and signal cascades 
responsible for agonist-induced smooth muscle 
contraction and hence investigating the different 
levels of molecular control. For instance, β-escin 
is a saponin ester, which opens the pores of the 
plasma membrane and makes the cell membrane 
permeable to higher molecular weight compounds 
(up to 150 kDa), including heparin and IP3, and 
retains receptor–effector coupling (14). We also 
used the β-escin permeabilisation method while 
investigating how aging affects the intracellular 
calcium movements due to carbachol-induced 
contractions in permeabilised female rat bladder 
smooth muscles. In this study, we observed that 
carbachol-induced contractions decrease with age 
in rat bladder detrusor as a result of a reduction 
in calcium-induced calcium release (CICR), rather 
than carbachol-induced calcium sensitization. 
We believe that these results obtained constitute 
a positive contribution to the development of 
new drug molecules in the treatment of urinary 
incontinence (15). 

We have developed a functional permeabilised 
smooth muscle preparation to be used in rat, mouse 
and guinea pig bladders and by using this method, 
we have observed many intracellular mechanisms 
including Rho kinase and protein kinase C pathways 
revealing important data on how agonist-induced 
contractile responses may change from one species 

into another or also under disease states (13,16). 
This preparation retains sensitivity to membrane 
receptor agonists and can be activated by the 
exogenous application of intracellular messengers 
causing contractions. β-escin is a saponin ester 
that opens the pores in the plasma membrane of 
cells, allowing the passage of molecules having a 
molecular weight of up to 30000-40000 kilodalton. 
The ability to introduce larger molecules into the 
cell makes β-escin a preferable molecule for the 
study of the pathways mediating agonist-induced 
contractile responses in the smooth muscles 
by retaining receptor–effector coupling and at 
the same time enabling the access of heparin 
and calmodulin into the cells. Smooth muscle 
preparations treated with β-escin have been shown 
to respond to excitatory agonists through the IP3-
mediated release of Ca2+ and have also shown 
calcium sensitisation as in our studies investigating 
the agonist-mediated intracellular pathways, i.e. 
affected under pathological conditions like urinary 
incontinence (13,15,16). 

AGING AND INTRACELLULAR MECHANISMS

Investigating the roles of intracellular calcium 
signalling pathways in the treatment of urinary 
incontinence is a new therapeutic approach. This 
has evolved owing to the pronounced role of 
ROK in the regulation of urinary bladder smooth 
muscle tone and contraction demonstrated in 
many studies. It has also been suggested that 
variations in agonist-induced contractions due to 
aging depend on impairments in the intracellular 
signal transduction pathways. Furthermore, it 
was observed that the decreased response of the 
bladder to β-adrenergic stimulation due to aging is 
related to both an inhibition in the adenylyl cyclase 
activity and changes in the G protein content or 
function (17). However, the intracellular mechanisms 
underlying the functional changes that may occur 
with aging in the bladder have not been completely 
explained.  
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Figure 1. Mechanism of smooth muscle contraction and calcium sensitisation (12).

Figure 2. Receptor-mediated Ca2+ signalling pathways in the detrusor smooth muscles. Muscarinic receptor activation 
causes release of Ca2+ from both sarcoplasmic reticulum and lysosomal stores (13).  



105

URINARY INCONTINENCE IN ELDERLY FROM A VIEW OF A PHARMACIST: DETRUSOR IMPAIRMENT AND TREATMENT

Another promising area of investigation with 
respect to the pathophysiology and treatment of 
urinary incontinence is the contribution of one of 
the endogenous gas mediators, hydrogen sulphide. 
Interstitial cystitis is a syndrome characterised 
by chronic inflammation of the bladder in which 
detrusor smooth muscle contractions may vary. It 
is known as a syndrome of bladder hypersensitivity 
that is characterised by bladder sensation and 
fullness, i.e. urgency to urinate even with a low 
volume of urine. It has been known that carbachol-
induced contractions in the bladder of rats increase 
in cyclophosphamide-induced experimental 
cystitis. However, the mechanism underlying this 
change is unclear. Because inflammation, like other 
abnormal changes, may cause an impairment in 
bladder functions leading to increased urination 
frequency (overactive bladder syndrome), this may 
easily lead to urinary incontinence. Overactive 
bladder syndrome, with concomitant interstitial 
cystitis, is a chronic disease characterised by 
suprapubic pain depending on bladder filling. 
Escherichia coli is responsible for the majority of 
urinary tract infections, and it may cause interstitial 
cystitis. Therefore, interstitial cystitis is a syndrome 
often caused by overactive detrusor and chronic 
inflammation of the bladder and may alter the 
contractile function of the bladder detrusor smooth 
muscles. Under pathological conditions, muscarinic 
receptor subtypes in the bladder change and 
particularly in cases of bladder inflammation, it was 
determined that contractile responses decreased 
due to changes in cholinergic responses (18). In a 
recent paper, endogenous hydrogen sulphide was 
shown to play a role in bladder pain through the 
activation of T-type calcium channels in mice with 
cyclophosphamide-induced cystitis (19). 

DRUG THERAPY IN ELDERLY WITH URINARY 
INCONTINENCE

Antimuscarinic drugs are still the first line therapy in 
the treatment of urinary incontinence (20). Although 
they have a good initial response, because these 

drugs are typically used for many years, their efficacy 
decreases and rate of adverse effects increases over 
time. Ones treating the patients should be aware 
of the adverse effects of these drugs and apply a 
pharmacotherapy that is individually developed 
(21). Hence, the long-term necessity of new drug 
therapies is inevitable.

There are some therapies targeting the 
urothelium of the urinary bladder. For instance, 
nerve growth factor (NGF) antibodies are thought 
to be effective in the treatment of urinary 
incontinence. However, because these drugs 
block all NGFs involved in many physiological 
situations throughout the body, the incidence of 
adverse effects is very high. Additional treatment 
candidates might be the use of muscarinic receptor 
antagonists, purinergic receptor antagonists and 
prostaglandin receptor antagonists (20). 

Drugs that act on the detrusor smooth muscles 
are more important in terms of reducing the severity 
of incontinence symptoms in the elderly. One of the 
drugs that has been used for many years is from 
the muscarinic receptor antagonist family, namely, 
acetylcholine. Acetylcholine is mainly effective in 
the filling phase of the bladder, and to an extent, 
it increases the voiding contraction. However, its 
secondary effect occurs at high doses and leads to 
adverse effects that are not acceptable to patients 
(20). Another group acting on the smooth muscles 
is β3 adrenergic receptor agonists, which promise 
a decrease in urgency and a relief from urinary 
incontinence. A prototype drug from this group 
is miragebron (22). Particularly, in elderly males 
with both incontinence and erectile dysfunction, 
phosphodiesterase type 5 inhibitors such as 
sildenafil or tadalafil could be good therapeutic 
candidates, but their use in females remains unclear 
(23). Depending on the research mentioned above 
on the ROK pathways involved in incontinence, 
ROK inhibitors may also be effective treatment 
candidates. Unfortunately, currently, there is 
insufficient information about their potential 
adverse effects (24).  
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BOTULINUM TOXIN A

Intravesical botulinum toxin A (BTX-A) is a 
potential treatment for incontinence emanating 
from interstitial cystitis. BTX-A is a very potent 
neurotoxin derived from the anaerobic bacterium 
Clostridium botulinum. It inhibits the release of the 
neurotransmitter acetylcholine at the neuromuscular 
junction and therefore decreases the muscle 
contractility at the injection site. This intravesical 
therapy is generally well-tolerated by the elderly 
population, particularly women. However, some 
adverse effects may occur, i.e. dysuria, haematuria, 
impaired detrusor contractility and a decrease 
in the voiding strength. Such patients on BTX-A 
therapy also show a high incidence of urinary tract 
infections (particularly of those caused by viruses) 
(25). However, BTX-A treatment does not cause 
adverse effects such as dry mouth, constipation, 
dyspepsia and dizziness that commonly occur with 
antimuscarinic therapy, thus increasing patient 
compliance. 

Moreover, there might be drug combinations 
to help the elderly who suffer with the symptoms of 
incontinence. Alpha 1-adrenergic antagonists and 
5-alpha reductase inhibitors are two such examples (20).

CONCLUSION

It is well known that the prevalence of bladder 
dysfunctions, i.e. impaired urine storage and 
voiding performance, increases with age. In the 
human urinary bladder, due to the aging process, 
it is difficult to determine the exact reasons 
underlying the impairment of the detrusor. There 
are useful data obtained from studies conducted on 
age-related changes in animal models. However, 
both morphological changes and intracellular 
signal transduction pathway impairments may 
lead to incontinence in the elderly population. 
Impaired contractility may be related to different 
pathophysiological changes due to aging. 
Therefore, among the drug therapies that are 
available, those aiding in curing symptoms might 
lead to many adverse effects in elderly people. 
Due to improved data on intracellular pathways 
involved in incontinence, there are now good 
candidates for new therapeutic agents. The use 
of hydrogen sulphide and similar agents might be 
important in developing new drug therapies for 
incontinence. 
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