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For many years, the courses organized by the Scientific Boards of the 
Turkish Geriatrics Society and the Turkish Journal of Geriatrics were 
organized with care and were also conducted successfully this year, in 
spite of the Covid-19 pandemic.

Organized with the support of International Institute on Aging-INIA as 
a joint event with Hacettepe University Geriatric Sciences Application 
and Research Center-GEBAM “7 th Geriatrics and Gerontology cour-
se” was held on March 2-6, 2020.

The main theme of the “12th Basic Geriatrics Update Course” was 
looking through the pandemic window at the multiple problems of 
the seniors. Starting on October first- “International Seniors Day”, 
was held online October 1-3, 2020.

The 5th “Sscientific Research Course in the Field of Geriatrics” was 
again held online on November 26-28, 2020.

In line with the positive feedback received regarding all courses orga-
nized in 2020, the Society’s and the Journal’s Scientific Board will carry 
out studies on the continuation of the courses and a multidisciplinary 
online congress even if there is still the shadow of the Covid-19 pan-
demic affecting the whole world.

I wish you a healthy, happy, peaceful and prosperous New Year.

Yeşim Gökçe Kutsal
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Humanity worldwide experienced an unprecedented, tremendous change 
since the end of 2019 and some scholars use the term “new normal” for our current 
state. A coronavirus disease outbreak occurred in December 2019, which was 
originated from Wuhan city of Hubei province in the People’s Republic of China 
and erupted into an international public health emergency in a month. It is clear 
that the elderly population is at a significantly higher risk of the severe outcome 
of COVID-19 and has the greatest risk of mortality. Since the early stages of the 
pandemic several measures adopted including social distancing, promoting staying 
home, cancellation of mass gatherings, and school closures, larger containment 
processes (such as entire towns or cities) to control the spread of the disease, 
and mitigate the negative consequences. At the same time, these measures have 
significant effects on the health of the elderly. An action in solidarity is needed to 
prevent the further community spread of the virus, protecting older people living 
alone in the community, as well as supporting all health and social care workers. In 
these difficult times, the elder people should not neglect or underestimate their 
own health problems and cling to life. They should keep in mind that; they are 
very valuable to their loved ones. Additionally, during the post-pandemic period, 
permanent problems may arise in adults in the older age group, which differ greatly 
from adults. It is necessary to be ready to deal with this, which depends on solving 
foreseeable problems.
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Humanity worldwide experienced an unprece-
dented, tremendous change since the end of 2019 
and some scholars use the term “new normal” for 
our current state. A coronavirus disease outbreak 
occurred in December 2019, which was originated 
from Wuhan city of Hubei province in the People’s 
Republic of China and erupted into an international 
public health emergency in a month (1). Turkey re-
ported its first COVID-19 case on March 10, 2020 (2) 
The unfortunate spread was rapid and World Health 
Organization shared assessments on the situation 
that COVID 19 shows characteristics of a pandemic 
on the 11th of March (3). 

COVID 19 is a contagious disease, that uses 
the transfer of respiratory droplets as the mode of 
transmission, primarily targets the respiratory sys-
tem and causes symptoms as fatigue, cough, and 
fever (4).  However, various gastrointestinal, cardio-
vascular, and neurological symptoms are also been 
recognized (5). The disease can be categorized in 
asymptomatic, mild, moderate, severe, and critical 
forms according to severity (4). 

In the light of available data from many coun-
tries it is clear that the elderly population is at a 
significantly higher risk of the severe outcome of 
COVID-19 and has the greatest risk of mortality 
(4,6,7). Referencing an age-wise comparative study, 
it’s reported that patients of COVID 19 who are over 
55 had increased mortality (three times), hospital-
ization, pulmonary involvement, delayed clinical re-
covery, increased need for mechanical ventilation, 
and oxygen therapy. These statements strengthen 
the central position of health services for the elder-
ly during the pandemic but we should be vigilant 
against a negative perception of these statements 
as an additional burden on the society during 
the pandemic which may lead to an escalation in 
ageism, marginalization, segregation, abuse, and 
increased institutionalization of the elderly. Addi-
tionally, under-reporting of symptoms of the aged 
population due to the interpretation of symptoms 
as reflections of the frailty of the elderly also emerg-

es as a serious risk. This may pave the way to un-
der-detection of the disease, faulty treatment, and 
an increase in asymptomatic carriers (7). 

Since the early stages of the pandemic several 
measures adopted including social distancing, pro-
moting staying home, cancellation of mass gather-
ings, and school closures, larger containment pro-
cesses (such as entire towns or cities) to control the 
spread of the disease, and mitigate the negative 
consequences (8). At the same time, these measures 
have significant effects on the health of the elderly. 
These have dimensions bringing isolation and pan-
demics are not merely biological phenomena; they 
also affect society at a large. In many societies, also 
depending on the culture and common lifestyle, 
the elderly people are living alone, and loneliness is 
identified as a potential risk factor for cognitive dis-
orders and depression (7). A comprehensive review 
article aiming to present the psychological impact 
of quarantine by Brooks et al., presented post-trau-
matic stress symptoms, confusion, and anger as 
most reported negative psychological effects of 
quarantine. They also identified the stressors during 
quarantine including duration of quarantine, fears 
of infection, frustration and boredom, inadequate 
supplies and information, and post quarantine 
stressors like finances and stigma. According to lit-
erature, psychiatric history, consist of disaster-relat-
ed trauma or preexisting mental health problems, 
also necessitates close attention, and extra support 
during the pandemic (8). 

The fear of the pandemic is also suspected 
to have an increased psychological effect on the 
aged concerning their pre-existed awareness of 
their vulnerability. The fear of death and the ex-
istential fear of losing the loved ones also report-
ed. The psychological impact of quarantine is ac-
cepted to be wideranging, substantial, and can 
be long-lasting. Avoidance attitude from people 
with symptoms, crowded places, public spaces, 
vigilant handwashing were expressed considering 
long-lasting effects (8). 
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Social relationships, access to social networks, 
engagement in social activities, and access to so-
cial support are of particular interest in improving 
factors on positive health outcomes (9). Social sup-
port is much more related to functional aspects of 
social relationships and it signifies a person’s per-
ception of the availability of support and help from 
the other individuals connected to their social net-
work. Social support can be examined under sub-
groups emotional, instrumental, and informational 
support. In this context contemporary advanced in-
formation infrastructure and culture seem to have a 
double effect in control of the psychosocial effects 
of the pandemic and lack of social support. Mobile 
phones, Wi-Fi networks, social media provide an 
opportunity to relieve the isolation feelings, to keep 
in touch with loved ones, however, many aged indi-
viduals might not be practical with technology. On 
the other hand, if the information overload couldn’t 
be coped with properly as in the situation of the el-
derly, they may become easy targets of inadequate 
and misinformation due to their generation limita-
tions and sensory-cognitive deficits.  The establish-
ment of phone lines and online services to reach 
public health authorities and health professionals 
to provide information, guidance, and necessary 
instructions are considered to be effective in allevi-
ating negative psychological effects (7,8).  

In COVID 19 times, organization and attendance 
of group physical activities were decreased which 
were also creating and strengthening social ties and 
provides encouragement (1). Older adults should 
adhere to isolation cautions since they have a high-
er risk of COVID 19 disease but they also need to 
prevent themselves from the negative consequenc-
es of a sedentary lifestyle. Physical inactivity among 
older adults is a risk factor for mortality and a ma-
jor contributor to disability. Physical activity is also 
proved to be critical for older adults, to protect 
from frailty, sarcopenia, risk of falls and to maintain 
their level of independence, mental health, and 
well-being (1,10). Online videos, booklets of phys-

ical activity advice, and exercises were offered as 
alternative solutions. Ultimately, the receptiveness 
of older adults seems to be an important determin-
er of the success of nationwide efforts to promote 
safe and simple ways to physical activities in limited 
spaces (1). 

Having inadequate basic supplies (eg, food, 
water, clothes, or accommodation) during quaran-
tine was another source of frustration, and for many 
older persons to get regular medical care and pre-
scriptions was also appeared to be a problem (8). 
Self-medication and misinformation leading to it 
can be fatal (especially with drugs like hydroxychlo-
roquine) and should be strictly avoided. The advice 
of a health professional is a prerequisite before any 
prescription and repeat (7). Hence, medical treat-
ments should be meticulously assessed, arranged, 
and updated; realization of deprescribing aims is 
also at stake during the pandemic. As a result of 
COVID-19, deprescribing procedures, which are 
directed to maintain or improve the quality of life 
of patients, reduce harm from medications in pa-
tients, and reduce healthcare expenditures, have 
been on hold because of the restrictions on direct 
interactions.  The alternative presented to secure 
these benefits is virtual care however it also has dif-
ficulties regarding the elderly. Infrastructure includ-
ing technological equipment and private rooms to 
facilitate the access to health services electronically 
from home and nursing homes expressed as a ne-
cessity (4). 

COVID-19 disease may be more problematic for 
the institutionalized elderly. The conditions of nurs-
ing homes (retirement homes) ease the acquisition 
and spread of the infection. Air, food, water, health 
care is all shared among susceptible residents in 
these institutions. In addition, routine movement of 
visitors, and staff involves the risk of forming trans-
mission ways with the outside community. Despite 
accepting the limitations of scientific knowledge on 
this issue; the urgent need for focusing on nursing 
homes by public health authorities is strongly em-
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phasized (6,7). Efforts directed to a more home-like, 
person-centric facility design, providing sufficient 
medical staff and gear, training for the staff, arrange 
isolation rooms, daily screening for early detection, 
implementation of new information technologies 
were suggested (6,11).

Shielding the most susceptible aged popula-
tion seems to be a priority to reduce the mortality, 
morbidity, and the overburden to the health sys-
tem (6). On the other hand, restricting the length 
of preventive measures as required according to 
scientific evidence and avoidance from the exorbi-
tant approach would limit the negative effects on 
the elder population. Transparently sharing of the 
rationale behind these measures with the commu-
nity and refraining from unnecessary extensions are 
also suggested. At the same time, education of the 
public in general about the disease may be benefi-
cial in reducing fear, ageism, and stigmatization (8). 
Tele-facilities for health care, social relations, and 
ensuring delivery of basic amenities including med-
ications are offered as a proper step to reduce fear 
and stress (7,8). 

This situation needs an action in solidarity to 
prevent the further community spread of the virus, 
protecting older people living alone in the com-
munity, as well as supporting all health and social 
care workers. In these difficult times, the elder peo-
ple should not neglect or underestimate their own 
health problems and cling to life. They should keep 

in mind that; they are very valuable to their loved 
ones. The motivation of the elderly in the home en-
vironment is important (12). 

There are spesific models that are developed 
for the prevention of frailty in the elderly during the 
pandemic. As an example SAVE model includes: 
a-Socialization: Encouraging the elderly to use 
social media, establishing telephone and video 
connections, and thus preventing social isolation 
and providing cognitive stimulation, b-Adequate 
nutrition: Providing versatile and adequate nutri-
tion, taking necessary protein for the protection 
of muscle mass and physical functions, c-Vitamin 
D: Going outdoors by maintaining social distance 
and providing vitamin D synthesis, taking it with 
diet and support if necessary, d-Exercise: Ensuring 
multi-dimensional exercises using body weight, re-
ducing sedentary periods and increasing physical 
activity (13).

During the post-pandemic period, permanent 
problems may arise in adults in the older age 
group, which differ greatly from adults. It is neces-
sary to be ready to deal with this, which depends 
on solving foreseeable problems. That is the way to 
include the seniors in this struggle against an un-
precedented epidemic. Thus, rational and realistic 
preparation plans can be made after the pandemic 
by making use of their wisdom, knowledge and fu-
ture suggestions.
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Introduction: This study aimed to investigate the relationship between all-
cause mortality and the values of red-cell distribution width, mean platelet volume, 
platelet-to-lymphocyte ratio, and neutrophil-to-lymphocyte ratio in geriatric 
patients who had become bedridden.

Materials and Method: The retrospective study reviewed 1981 patients aged 
65–104 years who were bedridden and followed at University of Health Sciences, 
Antalya Training and Research Hospital Family Medicine Clinic from 2016 to 2018. 
Due to the effects on studied test parameters, patients with anemia were excluded 
from the study, and 898 patients included. The baseline variables red cell distribution 
width, mean platelet volume, platelet-to-lymphocyte ratio, and neutrophil-to-
lymphocyte ratio were compared between survivors and non-survivors.

Results: Of the 898 patients, 141 (15.7%) died during follow-up. Mean red cell 
distribution width (15.7%), platelet-to-lymphocyte ratio (140.5), and neutrophil-
to-lymphocyte ratio (3.14) levels in non-survivors were statistically significantly 
higher than those of survivors (14.9%, p<0.001; 125, p=0.030; and 2.38, p<0.001, 
respectively). The retrospective follow-up revealed that red cell distribution width, 
platelet-to-lymphocyte ratio and neutrophil-to-lymphocyte ratio levels (17.6%, 
205.82, and 4.99, respectively) had increased during the last three months before 
death, but this was not statistically significant. The results of univariate logistic 
regression analyses showed that mortality was positively associated with red cell 
distribution width and neutrophil-to-lymphocyte ratio. In a multivariate model, red 
cell distribution width was identified as an independent predictive factor associated 
with mortality.

Conclusion: Red cell distribution width, platelet-to-lymphocyte ratio, and 
neutrophil-to-lymphocyte ratio may be strong predictors of mortality in patients 
who have become bedridden, and alarms to take action for measures.

Keywords: Erythrocytes; Neutrophils; Lymphocytes; Blood Platelets; Mortality; 
Aged
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INTRODUCTION
Red blood cell distribution width (RDW), mean 
platelet volume (MPV), and neutrophil, lymphocyte, 
and platelet (PLT) counts are inexpensive and 
rapid tests routinely used in clinical practice as 
part of a complete blood count (CBC), which 
have great potential as prognostic markers. 
RDW is a quantitative measure of variability in 
the size of circulating erythrocytes. Higher values 
reflect greater heterogeneity in cell sizes and 
indicate anisocytosis (1). Although the mechanism 
explaining the relationship between RDW and 
survival is not fully understood, it is believed 
that systemic factors affecting erythrocyte 
homeostasis such as inflammation and oxidative 
stress may be responsible (2). Like RDW, others 
such as MPV, platelet-to-lymphocyte ratio (PLR), 
and neutrophil-to-lymphocyte ratio (NLR) are 
novel inflammatory markers that are indicative of 
systemic inflammation (3-5). MPV reflects mean 
platelet size and larger platelets are more active 
than functionally, metabolically, and enzymatically 
smaller ones. Platelets with a larger volume contain 
more prothrombotic material, and increased 
MPV indicates increased platelet production and 
activation. Platelet activation is associated with 
adverse clinical outcomes of vascular diseases 
such as coronary artery disease, stroke, and venous 
thromboembolism (6). In the setting of cancer, 
NLR, PLR, and RDW are biomarkers indicating 
systemic inflammation and are considered as 
early diagnostic and prognostic factors (7, 8). 
Inflammatory cells, chemokines, cytokines, and 
proinflammatory mediators that play a role in 
inflammation in cancer-related mortality contribute 
to tumor cell formation, proliferation and metastasis 
(9). Similarly, inflammation accounts for the 
atherosclerotic process and mortality associated 
with cardiovascular diseases. Atherosclerotic 
plaques are thought to develop as an inflammatory 
response to vascular injury (10, 11). As a result, 
inflammation is the most prominent mechanism 
behind all-cause mortality, particularly in vascular 

diseases such as cardiovascular diseases, stroke, 
and venous thromboembolism as well as cancer-
related mortality and this process can be assessed 
by tests such as RDW, MPV, PLR, and NLR, which are 
very simple.

Several studies have reported that RDW, MPV, 
PLR, and NLR are strong predictors of mortality. For 
example, high RDW was associated with increased 
mortality in patients with acute heart failure in a study 
by Van Kimmenade (12), in patients with community-
acquired intra-abdominal sepsis followed up in the 
intensive care unit in a study by Özdogan (13), and 
in patients older than 65 years presenting to the 
emergency department in a study by Soo Hyun 
Kim (14). On the other hand, in their meta-analysis 
of 11 cohort studies Tajarernmuang et al. reported 
MPV as the predictor of all-cause mortality for non-
cardiac critically ill patients (6), while Bozkurt et al. 
reported MPV and NLR as the predictor of all-cause 
mortality in geriatric patients followed up in the 
intensive care unit, and Wang et al. reported NLR 
as the predictor of all-cause mortality in a meta-
analysis of 10 cohort studies (3, 15).

Despite all these studies, large scale and follow-
up studies are still needed to fully understand the 
effect of RDW, MPV, PLR, and NLR on mortality. 
To this end, this study aimed to investigate the 
relationship of RDW, MPV, PLR, and NLR with 
mortality in geriatric patients who had become 
bedridden due to various diseases.

MATERIALS AND METHOD
Study population
The retrospective study reviewed a population 

of 1981 patients aged 65–104 years who were 
bedridden and followed at the University of Health 
Sciences, Antalya Training and Research Hospital 
(TRH) Family Medicine Clinic between January 
1, 2016 and December 31, 2018. The patients’ 
laboratory test results were obtained from the 
hospital’s information management system. Patients 
with anemia (The World Health Organization defined 
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on previously developed forms.

CBC parameters (hemogram) were analyzed 
using a Beckman Coulter LH 780 Hematology 
Analyzer (Beckman Coulter Inc., Miami, Florida). 
The NLR was calculated by dividing the number of 
neutrophils with the number of lymphocytes, and 
the PLR by dividing the number of platelets with the 
number of lymphocytes.

The normal distribution ranges for RDW, MPV, 
PLR, and NLR vary, but have been reported as 
approximately 12–16%; 9.5–11.5 µm3; 125–135, 
and 1.50–2.0, respectively, in a variety of studies 
(2, 16-19).

anemia as serum hemoglobin levels of < 13 g/dL 
in men over 15 years of age, < 12 g/dL in women 
over 15 years of age and in non-pregnant women, 
and < 11 g/dL in pregnant women), were excluded, 
as anemia may affect the study parameters. The 
clinical data of 898 patients were examined from 
patients’ files. The Antalya TRH Clinical Research 
Ethics Committee approved the study prior to its 
implementation (approval no; 8/20, date; 07 March 
2019), and the study was performed in compliance 
with the Declaration of Helsinki.

Data collection and laboratory measurements
The demographic data, diagnoses, mortality, 

and CBC parameters of the patients were recorded 

Table 1. Comparison of study parameters and laboratory data between groups

Variables Total
(n=898)

Survivors
(n=757)

Non-survivors
(n=141) p

Age 79 (19-104) 78 (19-104) 83 (24-103) <0.001

Gender
Female 599 (66.7) 505 (66.7) 94 (66.7) 0.992

Male 299 (33.3) 252 (33.3) 47 (33.3)

Diagnoses

Cancer 55 (6.1) 35 (4.6) 20 (14.2) <0.001

DM 100 (11.1) 90 (11.9) 10 (7.1) 0.096

Alzheimer 167 (18.6) 133 (17.6) 34 (24.1) 0.067

CVD 218 (24.3) 187 (24.7) 31 (22) 0.490

CVS diseases 285 (31.7) 247 (32.6) 38 (27) 0.183

Lung diseases 37 (4.1) 36 (4.8) 1 (0.7) 0.026

Mean values of study 
parameters

HGB (g/dL) 13.5 ± 1.11 (10-18.6) 13.6 ± 1.1 (10-18.6) 13.25 ± 1 (12-16.7) 0.004

HCT (%) 41 (31.7-58.5) 41 (31.7-58.5) 41.2 (36.6-51.8) 0.417

WBC (103/mm3) 7.5 (2.1-22.5) 7.4 (2.1-22) 8.2 (3.2-22.5) 0.002

PLT (103/mm3) 232 (37-1071) 232 (52-1071) 227 (37-542) 0.965

RDW (%) 15.1 (12.1-28.9) 14.9 (12.1-28.9) 15.7 (12.6-26) <0.001

MPV (µm3) 8.99 ± 1.25 (6-13.6) 8.98 ± 1.24 (6-13.6) 9.04 ± 1.3 (6.3-12.8) 0.584

PLR 127.74 (29.3-1750) 125 (29.3-1750) 140.5 (35.43-805) 0.030

NLR 2.5 (0.11-70.5) 2.38 (0.11-47.4) 3.14 (0.64-70.5) <0.001

Study parameters 
above the upper limits

RDW>16,5 (%) 185 (20.6) 139 (18.4) 46 (32.6) <0.001

MPV>10,5 (µm3) 118 (13.1) 99 (13.1) 19 (13.5) 0.898

PLR>132.5 418 (46.5) 338 (44.6) 80 (56.7) 0.008

NLR>1.77 660 (73.5) 546 (72.1) 114 (80.9) 0.031
Data are presented as n (%), mean ± SD (min-max) and median (min-max). Mann-Whitney U test, Student t test, Pearson Chi-Square test. DM: Diabetes 
mellitus, CVD: Cerebrovascular diseases, CVS: Cardiovascular system, HGB: Hemoglobin, HCT: Hematocrit, WBC: White blood cells, PLT: Platelet, RDW: 
Red cell distribution width, MPV: Mean platelet volume, PLR: Platelet-to-lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio.
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Similar to those in the literature, the normal 
intervals were identified in this study by our hospital 
laboratory as 11.5–16.5%; 7.4–10.4 µm3; 107.77–
132.5, and 1.5–1.77 for RDW, MPV, PLR, and NLR, 
respectively.

Statistical Analysis

Statistical analyses were made using IBM SPSS 
Statistics for Windows, Version 23.0 (IBM Corp., 
Armonk, NY, USA). Pearson chi-square and Fisher’s 
exact tests were performed for categorical variables. 
Conformity of the data to normal distribution 
was assessed with the Shapiro-Wilk test. Mann–
Whitney U tests and Student’s t tests were used for 

analysis of non-normally and normally distributed 
numerical data, respectively. For nonparametric 
variables Kruskal-Wallis tests were used to compare 
between groups and Bonferroni-Dunn tests were 
used as a post-hoc test for significant cases, while 
for parametric variables one-way ANOVA with 
post-hoc Tukey HSD tests were used. To compare 
previous measurements with those in the last 
three months, paired t-tests were used for the 
parametric data, and Wilcoxon signed-ranks tests 
were used for nonparametric data. Spearman and 
Pearson correlations were applied to investigate 
the correlation between continuous variables. 
Univariate and multivariate logistic regression 

Table 2. Comparison of patients according to RDW and MPV values

Variables RDW≤16,5
(n=713)

RDW>16,5
(n=185) p MPV≤10,4

(n=780)
MPV>10,5

(n=118) p

Age 78 (19-104) 81 (22-104) 0.005 79 (19-104) 78 (20-96) 0.077

Gender
Female 460 (64.5) 139 (75.1)

0.006
517 (66.3) 82 (69.5)

0.491
Male 253 (35.5) 46 (24.9) 263 (33.7) 36 (30.5)

Diagnoses

Cancer 40 (5.6) 15 (8.1) 0.207 49 (6.3) 6 (5.1)

DM 78 (10.9) 22 (11.9) 0.714 86 (11) 14 (11.9) 0.613

Alzheimer 138 (19.4) 29 (15.7) 0.252 145 (18.6) 22 (18.6) 0.787

CVD 174 (24.4) 44 (23.8) 0.861 189 (24.2) 29 (24.6) 0.989

CVS diseases 225 (31.6) 60 (32.4) 0.820 253 (32.4) 32 (27.1) 0.935

Lung diseases 28 (3.9) 9 (4.9) 0.567 26 (3.3) 11 (9.3) 0.247

HGB (g/dL)
13.57 ± 1.13
(10-18.6)

13.22 ± 0.94
(12-16.7)

<0.001
13.45 ± 1.06
(12-18.6)

13.86 ± 1.32
(10-18.5)

0.001

HCT (%) 41 (31.7-58.5) 40.9 (35-51.4) 0.868 40.8 (35-58.5) 42 (31.7-56.4) <0.001

WBC (103/mm3) 7.4 (2.1-22.5) 7.9 (3.8-22.4) 0.008 7.4 (2.1-22.5) 8.19 (3.3-22) 0.018

PLT (103/mm3) 228 (65-598) 245 (37-1071) 0.011 237.5 (65-1071) 183 (37-747) <0.001

RDW (%) 14.7 (12.1-16.5) 17.6 (16.6-28.9) <0.001 15.1 (12.1-26) 14.8 (12.4-28.9) 0.886

MPV (µm3)
8.95 ± 1.24
(6.2-13.4)

9.12 ± 1.31
(6-13.6)

0.110
8.64 ± 0.91
(6-10.4)

11.26 ± 0.7
(10.5-13.6)

<0.001

PLR 124.3 (29.3-805) 140 (33.7-1750) 0.016
132.4 (29.3-
1750)

93.8 (30.7-315.5) <0.001

NLR 2.4 (0.11-70.5) 2.67 (0.5-47.43) 0.013 2.46 (0.11-70.5) 2.68 (0.6-15.7) 0.408

Mortality 
status

Survivors 618 (86.7) 139 (75.1)
<0.001

658 (84.4) 99 (83.9)
0.898

Non-survivors 95 (13.3) 46 (24.9) 122 (15.6) 19 (16.1)
Data are presented as n (%), mean ± SD (min-max) and median (min-max). Mann-Whitney U test, Student t test, Pearson Chi-Square test, Fisher’s Exact 
test. DM: Diabetes mellitus, CVD: Cerebrovascular diseases, CVS: Cardiovascular system, HGB: Hemoglobin, HCT: Hematocrit, WBC: White blood cells, 
RDW: Red cell distribution width, MPV: Mean platelet volume, PLR: Platelet-to-lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio.
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analysis was used to determine independent risk 
factors associated with mortality. The variables 
which showed significant association with mortality 
in the univariate analyses were further tested in the 
multivariate model. Data are expressed as n (%), 
mean±standard deviation or median (min–max), 
as appropriate. P values <0.05 were considered 
statistically significant.

RESULTS
The study included 898 patients, 299 of whom were 
male (33.3%) and 599 of whom were female (66.7%). 
The mean age of the patients was 79 (65–104) years. 

Of the patients, 757 were survivor and 141 were non-
survivor. The mean follow-up period of the patients 
was calculated as 19±10,5 (3-52) months. Of the 
patients, 285 (31.7%) had cardiovascular system 
(CVS) disease, 218 (24.3%) had cerebrovascular 
disease (CVD), and 167 (18.6%) had Alzheimer’s 
disease. The rate of non-survival was significantly 
higher in patients with cancer (p < 0.001). The mean 
levels of RDW (15.7%), PLR (140.5), and NLR (3.14) 
in non-survivors were statistically significantly higher 
than those in survivors (14.9%, p < 0.001; 125, p = 
0.030, and 2.38 p < 0.001), respectively (Table 1).

Based on the guidance of our hospital laboratory, 
the upper normal limits for RDW, MPV, PLR, and 

Table 3. Comparison of patients according to PLR and NLR values 

Variables PLR≤132,5
(n=480)

PLR>132,5
(n=418) p NLR≤1,77

(n=238)
NLR>1,77
(n=660) p

Age 78 (19-104) 80 (19-99) 0.002 76 (20-104) 79 (19-102) 0.002

Gender
Female 307 (64) 292 (69.9)

0.061
169 (71) 430 (65.2)

0.100
Male 173 (36) 126 (30.1) 69 (29) 230 (34.8)

Diagnoses

Cancer 29 (6) 26 (6.2) 0.911 14 (5.9) 41 (6.2) 0.856

DM 44 (9.2) 56 (13.4) 0.044 22 (9.2) 78 (11.8) 0.279

Alzheimer 101 (21) 66 (15.8) 0.044 49 (20.6) 118 (17.9) 0.357

CVD 113 (23.5) 105 (25.1) 0.582 63 (26.5) 155 (23.5) 0.357

CVS diseases 148 (30.8) 137 (32.8) 0.533 72 (30.3) 213 (32.3) 0.566

Lung diseases 23 (4.8) 14 (3.3) 0.278 16 (6.7) 21 (3.2) 0.018

HGB (g/dL)
13.62 ± 1.13
(12-18.6)

13.36 ± 1.06
(10-16.9)

0.001
13.52 ± 1.03
(12-18.3)

13.49 ± 1.13
(10-18.6)

0.786

HCT (%) 41.2 (35.4-58.5) 40.7 (31.7-51.8) 0.005 41.15 (35-52.9) 41 (31.7-58.5) 0.640

WBC (103/mm3) 7.7 (3.2-22.4) 7.4 (2.1-22.5) 0.158 6.5 (3.2-15.7) 7.9 (2.1-22.5) <0.001

PLT (103/mm3) 209 (37-471) 264 (101-1071) <0.001 224 (98-1071) 234 (37-947) 0.022

RDW (%) 14.8 (12.1-24.4) 15.3 (12.3-28.9) <0.001 14.8 (12.3-24.4) 15.1 (12.1-28.9) 0.004

MPV (µm3)
9.31 ± 1.25
(6.3-13.4)

8.62 ± 1.15
(6-13.6)

<0.001
9.01 ± 1.21
(6.3-13.1)

8.98 ± 1.27
(6-13.6)

0.778

PLR
97.8 
(29.3-132.5)

171
(132.6-1750)

<0.001
93.8
(29.3-428.4)

142.2
(30.7-1750)

<0.001

NLR 1.96 (0.5-14.9) 3.4 (0.1-70.5) <0.001 1.42 (0.11-1.77) 3.06 (1.78-70.5) <0.001

Mortality 
status

Survivors 419 (87.3) 338 (80.9)
0.008

211 (88.7) 546 (82.7)
0.031

Non-survivors 61 (12.7) 80 (19.1) 27 (11.3) 114 (17.3)
Data are presented as n (%), mean ± SD (min-max) and median (min-max). Mann-Whitney U test, Student t test, Pearson Chi-Square test, Fisher’s Exact 
test. DM: Diabetes mellitus, CVD: Cerebrovascular diseases, CVS: Cardiovascular system, HGB: Hemoglobin, HCT: Hematocrit, WBC: White blood cells, 
PLT: Platelet, RDW: Red cell distribution width, MPV: Mean platelet volume, PLR: Platelet-to-lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio.
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NLR were established as 16.5%, 10.4 µm3, 132.5, 
and 1.77, respectively. Of the 141 non-survivors, 46 
(32.6%) had RDW>16.5%, 80 (56.7%) had PLR>132.5, 
and 114 (80.9%) had NLR>1.77, which were all 
significantly higher than the survivor patients (Table 
1).

On comparing the patients according to RDW, 
MPV, PLR, and NLR values in terms of demographic 
and laboratory characteristics, the ratio of survivor 
patients (86.7%) with RDW≤16.5 was found to be 
statistically significantly higher than those who died 
(13.3%) (p<0.001). Similarly, the rates of PLR≤132.5 
(87.3%, p=0.008) and NLR≤1.77 (82.7%, (p=0.031) 
were found to be statistically significantly higher in 
survivors than those who died (Table 2, 3).

Although the mean RDW (16%), MPV (9.39±1.69 
μm3), PLR (154.2), and NLR (4.45) levels of the 141 
patients who died in the retrospective evaluation 
were not statistically significant, the highest rates 
were found in the patients who were tested in 
the last month before death. On comparing the 
relationship of the study parameters of 36 patients 
who had CBC in the last three months and more than 
three months before death (16.5%, 156.67, and 3.7, 
respectively), the mean RDW, PLR, and NLR levels 

(17.6%, 205.82, and 4.99, respectively) were found 
to have increased in the last three months before 
death, but this was not statistically significant.

A positive but weak correlation was observed 
between RDW levels and age (r=0.222, p<0.001), 
PLR (r=0.108, p=0.003), and NLR (r=0.127, p<0.001) 
in survivors. RDW levels also negatively correlated 
with HGB (r=–0.245, p<0.001) and hematocrit (HCT) 
(r=–0.097, p=0.007) in survivors. In non-survivors, 
RDW levels positively correlated with white blood 
cell (WBC) count (r=0.255, p=0.002) and PLT 
(r=0.204, p=0.015) (Table 4).

In survivors, MPV levels positively correlated 
with HGB (r=0.087, p=0.016), HCT (r=0.108, 
p=0.003), and WBC (r=0.143, p<0.001), and also 
negatively correlated with PLT (r=–0.355, p<0.001) 
and PLR (r=–0.353, p<0.001). A negative but weak 
correlation was observed between MPV and PLT 
(r=–0.330, p<0.001) and PLR (r=–0.275, p=0.001) in 
non-survivors (Table 4).

The results of univariate logistic regression 
analyses showed that mortality was positively 
associated with age (odds ratio, [OR]: 1.03; 95% 
confidence interval [CI]: 1.016–1.043; p<0.001), 
cancer (OR: 3.41; 95% CI: 1.905–6.103; p<0.001), 

Table 4. Correlation between RDW and MPV levels and other factors in survivor and non-survivor patients

Study 
parameters

RDW MPV

Survivor
(n=757)

Non-Survivor
(n=141)

Survivor
(n=757)

Non-Survivor
(n=141)

r p r p r p r p
Age 0.222 < 0.001 0.070 0.408 -0.030 0.417 0.065 0.442

HGB (g/dL) -0.245 < 0.001 -0.090 0.290 0.087 0.016 0.116 0.171

HCT (%) -0.097 0.007 0.094 0.268 0.108 0.003 0.098 0.249

WBC (103/mm3) 0.068 0.061 0.255 0.002 0.143 < 0.001 -0.031 0.715

PLT (103/mm3) 0.046 0.211 0.204 0.015 -0.355 < 0.001 -0.330 < 0.001

MPV (µm3) 0.013 0.725 0.021 0.808 - - - -

RDW (%) - - - - 0.013 0.725 0.021 0.808

PLR 0.108 0.003 0.086 0.309 -0.353 < 0.001 -0.275 0.001

NLR 0.127 < 0.001 0.162 0.054 -0.028 0.440 -0.01 0.907
Spearman correlation test. HGB: Hemoglobin, HCT: Hematocrit, RDW: Red cell distribution width, WBC: White blood cells, PLT: Platelet, MPV: Mean 
platelet volume, PLR: Platelet-to-lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio.
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WBC (OR: 1.152; 95% CI: 1.083–1.226; p<0.001), 
RDW (OR: 1.209; 95% CI: 1.114–1.312; p<0.001), 
and NLR (OR: 1.142; 95% CI: 1.066–1.223; p<0.001), 
while it was negatively associated with HGB (OR: 
0.765; 95% CI: 0.638–0.917; p=0.004) (Table 5).

In a multivariate model, age (OR: 1.027; 95% 
CI: 1.012–1.041; p<0.001), cancer (OR: 3.189; 95% 
CI: 1.716–5.926; p<0.001), WBC (OR: 1.102; 95% 
CI: 1.027–1.182; p=0.007), and RDW (OR: 1.132; 
95% CI: 1.033–1.239; p=0.008) were identified as 
independent predictive factors associated with 
mortality (Table 5).

DISCUSSION
In this study, we found that in patients who had 
become bedridden, higher RDW, PLR, and NLR 
levels were significantly associated with higher 
mortality risk. We did not find any correlation 

between MPV levels and mortality. In addition, we 
found that mortality positively correlated with age, 
cancer, WBC, RDW, and NLR, while it negatively 
correlated with HGB, and that RDW was an 
independent predictive factor related to mortality. 
In this retrospective follow-up, we also found that 
RDW, MPV, PLR, and NLR were highest in the last 
month before death, and that RDW, PLR, and NLR 
values increased in the last three months in patients 
who had undergone multiple examinations.

The effects of diseases such as cancer, 
cardiovascular diseases, and cerebrovascular 
diseases on the study parameters have not 
been determined definitely. It is thought that 
the most accepted common mechanism may be 
inflammation. In this study, it was aimed to determine 
the relationship between study parameters and 
mortality due to all causes (cancer, cardiovascular 
diseases, cerebrovascular diseases, etc.). For this 

Table 5. Logistic regression analysis of the mortality predictors

Variables
Univariate logistic regression Multiple logistic regression

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

Age 1.03 (1.016-1.043) <0.001 1.027 (1.012-1.041) <0.001

Gender (Ref= female) 1.002 (0.684-1.467) 0.992 - -

Diagnoses

Cancer 3.41 (1.905-6.103) <0.001 3.189 (1.716-5.926) <0.001

Diabetes mellitus 0.566 (0.287-1.116) 0.100 - -

Alzheimer 1.491 (0.971-2.289) 0.068 - -

CVD 0.859 (0.558-1.322) 0.490 - -

CVS diseases 0.762 (0.51-1.139) 0.184 - -

Lung diseases 0.143 (0.019-1.052) 0.056 - -

HGB (g/dL) 0.765 (0.638-0.917) 0.004 0.882 (0.726-1.071) 0.206

HCT (%) 1.009 (0.956-1.065) 0.734 - -

WBC (103/mm3) 1.152 (1.083-1.226) <0.001 1.102 (1.027-1.182) 0.007

PLT (103/mm3) 1 (0.998-1.002) 0.711 - -

RDW (%) 1.209 (1.114-1.312) <0.001 1.132 (1.033-1.239) 0.008

MPV (µm3) 1.04 (0.903-1.199) 0.584 - -

PLR 1.002 (1-1.003) 0.074 - -

NLR 1.142 (1.066-1.223) <0.001 1.053 (0.997-1.113) 0.064

CVD: Cerebrovascular diseases, CVS: Cardiovascular system, HGB: Hemoglobin, HCT: Hematocrit, WBC: White blood cells, PLT: Platelet, RDW: Red cell 
distribution width, MPV: Mean platelet volume, PLR: Platelet-to-lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio.
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reason, cancer patients as well as patients with 
cardiovascular and cerebrovascular diseases in 
particular, were included in the study.

The relationship between elevated RDW, MPV, 
PLR, and NLR levels and increased risk of mortality 
has been previously reported in various patient 
groups (such as middle-aged and elderly patients, 
critically ill patients, patients presenting to the 
emergency department, or special diagnostic 
groups such as patients with coronary artery 
stenos, acute myocardial infarction, or chronic 
kidney disease) (2, 6, 13-15, 17, 20). However, to 
our knowledge there has been no study in which 
these four inflammatory markers were evaluated in 
patients who had become bedridden.

Many studies have investigated the relationship 
of high RDW to increased risk of mortality. For 
instance, Kushang et al. analyzed seven population-
based studies and demonstrated that high RDW 
values were associated with increased mortality risk. 
This study found that every 1% increase in RDW 
increased the total mortality risk by 14%. Moreover, 
RDW was found to be strongly associated with CVD, 
cancers, and other disease-related deaths as well as 
total mortality even in patients without age-related 
disease (1). In a study conducted by Patel et al. with 
8175 adults aged 45 and over showed that each 
1% increase in RDW increased the risk of mortality 
by 22% and that RDW is strongly associated with 
mortality even in non-anemic participants (2). Only 
non-anemic patients were evaluated in our study, 
in which mean RDW levels of non-survivors were 
found to be significantly higher than those of the 
survivors, and univariate logistic regression analysis 
showed a strong relationship between RDW and 
mortality, whereas multivariate logistic regression 
analysis showed that RDW was an independent risk 
factor of mortality.

Wang et al. studied 134 patients with 
adenosquamous carcinoma of the lung and reported 
that high PLR levels were independently associated 
with low survival rate (21). Likewise, Oylumlu et al. 
found that PLR values greater than 142 predicted 

in-hospital deaths in patients with acute coronary 
syndrome (20). In our study, mean PLR levels of 
non-survivors were found to be significantly higher 
(140.5) than those of the survivors (125).

Tamhane et al. studied 2833 patients presenting 
with acute coronary syndrome and stated that 
the level of NLR measured at admission was an 
independent predictor of in-hospital and six-month 
mortality (22). Liu et al. reported that 80% of 333 
patients with sepsis died within 28 days, and NLR 
was found to be significantly higher in patients who 
died (23). A similar study in patients with sepsis and 
septic shock reported that high NLR was predictive 
of 28 day mortality (24). Similarly, in our study, the 
highest levels of NLR were found in the last month 
before death in non-survivors, and NLR levels 
increased in the last three months prior to death in 
non-survivor patients with multiple examinations.

In a study by Yoldas, in which PLR and NLR were 
evaluated together as a marker of mortality, NLR 
and PLR levels of non-survivors were found to be 
significantly higher than those of survivors (25). In 
our study, in addition to RDW and MPV, PLR and NLR 
were evaluated as markers of all-cause mortality in 
patients who had become bedridden, and mean 
PLR, and NLR levels were found to be significantly 
higher in non-survivor patients compared to 
survivors.

Iron, ferritin, vitamin B12 and folic acid 
deficiencies can affect RDW levels. The fact that 
these data of all patients were not available and that 
patients with these deficiencies were not excluded 
from the study can be shown as a limitation of our 
study. Being followed patients from a single-center 
and cross-sectional may be the other limitations of 
our study.

Strengths of our study are; the population was 
quite large, and patients with anemia were excluded 
from the study due to the effects on studied test 
parameters -especially RDW-, and some patients’ 
test results of the last three months before death 
included to study.
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İntroduction: COVID-19 infection may be atypically presented in the older 
adults with a poor prognosis. In this study, we aimed to investigate the clinical and 
laboratory differences of COVID-19 course in older patients.

Materials and Method: The demographic, clinical, laboratory and radiological 
data of the patients hospitalized with COVID-19 infection were compiled 
retrospectively. A randomized control group was created from younger patients. 
Chest tomography of the patients were examined and scored.

Results: Data of 100 older and 127 younger patients with COVID-19 infection, 
and 80 non-COVID older patients were evaluated retrospectively. While the 
mean CRP, fibrinogen, procalcitonin, urea, LDH, INR, PT, Troponin-I, CK-MB and 
total radiological lung score were significantly higher in older patients; the mean 
hemoglobin, hematocrit and d-dimer were significantly higher in younger patients. 
Lymphopenia was more common and the mortality rate was higher in the older adults. 
Lymphopenia, presence of comorbidity, being over the age of 75, and radiological 
lung involvement were identified as mortality risk factors in older patients. The 
cut-off values for mortality were as follows; age≥77 years, lymphocyte#≤ 700x103 
cells/µL, CRP≥108.71 mg/L, d-dimer≥2.25 mg/L, fibrinogen≥383 mg/L, INR≥1.05, PT 
≥12.5 seconds, aPTT≥31 seconds, Troponin-I≥19.1 pg/mL, total lung score≥6 points. 
COVID-19 did not increase mortality much more than other hospital-requiring 
clinical events in older adults (17% vs 26.25%).

Conclusion: The older adults require special attention in COVID-19 pandemic. 
Those with comorbidities, lymphopenia, high d-dimer levels, and extensive lung 
involvement in the initial tomography should be followed-up closely.

Keywords: Covıd-19; Aged; Geriatrics; Mortality; Radiology 
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INTRODUCTION
World Health Organization (WHO) indicated that 
the incidence of COVID-19 is higher in young and 
middle-aged adults, but mortality rates increase 
with age (1, 2). This fact is even more important in 
the European region, where the older population 
is highest (3). The population aged over 65 years 
constitutes about 8.7% of the entire population and 
has reached over 7 million in Turkey (4). Despite 
the similar proportion of older adults, the number 
of deaths observed in Turkey is lower than in many 
European countries (1, 2). From this point of view, 
sharing the clinical conditions determining morta-
lity will be beneficial for developing global strate-
gies to struggle with COVID-19.

The mortality - age relationship of COVID-19 
has multifactorial mechanisms (3, 5). The infectious 
diseases may have atypical presentations and poor-
er progress in older people due to the decline in 
the immune, anatomical and physiological defense 
systems. Available data suggest that COVID-19 in-
fection can begin with atypical presentations in a 
significant proportion of the older adults (2, 5, 6).

This fact may contribute to late diagnosis and 
even a fatal course in the older patients.

Laboratory and radiological findings may also 
evolve with advancing age. Conditions such as un-
derlying chronic diseases, polypharmacy, and sup-
pression in the aging bone marrow create a need for 
a different perspective in the examination of labora-
tory data in older patients (7, 8). Lung radiology may 
change late due to dehydration. In addition, the de-
clined respiratory reserve, may be inadequate in the 
patient with lung involvement (2, 5, 7). Considering 
that the current COVID-19 screening strategies are 
based on the typical findings of the disease, a need 
for a specialized clinical perspective for older adults 
arises (3, 6). Limited data are available in the litera-
ture on the course of COVID-19 in older patients. 
In this study, we aimed to reveal what clinical and 
laboratory differences are observed in older peo-
ple diagnosed with COVID-19 in comparison with 

younger people. To the best of our knowledge, this 
is the first study comparing the older patients with 
confirmed COVID-19 infection and the patients 
hospitalized with a pre-diagnosis of COVID-19 but 
excluded from COVID-19 by clinical findings and 
real-time reverse-transcriptase polymerase chain 
reaction (PCR) tests. 

METHODS
We obtained approval from the local ethic commit-
tee. A retrospective review was carried out between 
the dates of May 15th and March 11th, the date of 
the first COVID-19 case in Turkey.

Study population:
All of the patients aged 65 and over who were 

hospitalized with a pre-diagnosis of COVID-19 were 
searched. Cases with missing clinical, laboratory 
or radiological data were excluded from the study. 
Patients with confirmed COVID-19 infection were 
assessed as PCR (+) older patients. Patients exclud-
ed from the diagnosis of COVID-19 due to clinical 
findings and at least twice PCR negativity were 
assessed as PCR (-) older patients. A randomized 
control group consisting of 127 younger patients 
(young and middle-aged adults) with positive PCR 
results was composed by sorting younger patients 
according to age and randomly selection by skip-
ping at regular intervals.

Clinical and laboratory findings
Demographic and clinical features were scanned. 

Laboratory data were obtained from the blood tests 
on the first day of admission. The pre-hospitaliza-
tion residencies were grouped as “home residents” 
and “health care center/nursing home residents”.

Radiological assessment
Chest computed tomography (CT) images were 

examined by two radiologists. Disputes in the ra-
diologists were resolved by consensus. If there 
is a lung involvement, the infiltration pattern was 
determined and grouped as “sub-pleural” (mainly 
containing peripheral third of the lung), “random” 



2020; 23(4): 434-445

436

(without dominance in the sub-pleural or central 
regions) or “diffuse” (continuous involvement). To 
measure the degree of lung involvement, a CT scor-
ing system, a semi-quantitative evaluation method, 
was applied. Two lungs were evaluated in a total of 
5 lobes. First, the extent of the lesion in each lobe 
was visually estimated, and a point between 1 and 
5 was given due to the extent of the involvement 
(0 point: no involvement, 1 point: 1-25%, 2 points: 
26-50%, 3 points: 51-75%, 4 points: 76-100%). Sec-
ondly, the total lung score ranged from 0 to 20 was 
obtained by summing the points of the five lobes.

Statistical analysis
The mean and standard deviation (± SD) were 

calculated for continuous variables and proportions 
were calculated for categorical variables. Chi-square 
and Fisher exact tests were used in univariate analy-
sis of categorical variables; and Student-T and Wil-
coxon rank-sum tests were used in univariate anal-
ysis of continuous variables. Tests were selected 
according to their usefulness to meet assumptions 
for binary comparisons. Survival analysis was made 
to investigate mortality as a time-to event outcome. 
Kaplan–Meier analysis for estimating the propor-
tional surviving by time, bilateral log rank test for 
the comparison of the curves, and multivariate lo-
gistic regression analysis for determining the risk 
factors were used. In calculations, type I error rate 
alpha: 0.05 was accepted. P-value less than 0.05 was 
considered as statistically significant.

RESULTS
A total of 192 patients aged 65 and over were hospi-
talized in the COVID-19 clinic during the study peri-
od. The data of 180 were properly accessible.

Evaluation of all older patients hospitalized in 
the COVID-19 clinic

Demographic findings such as age, gender, 
body mass index (BMI) did not differ significant-
ly between groups. While the mean hospital-stay 
length and the frequency of residence in a nursing 

home/health care center were higher in PCR (+) old-
er patients; the mean body temperature, and the 
frequency of comorbidities and smoking history 
were significantly higher in PCR (-) older patients. 
Comorbidity was present in 74% of PCR (+) older 
patients, 37% of whom had multiple comorbidities. 
However, 95% of PCR (-) older patients had co-mor-
bidities (multiple comorbidities in 71.25%). The ma-
jor comorbidities and their frequencies observed 
in PCR (+) cases were hypertension (56%), diabetes 
mellitus (DM) (20%), coronary artery disease (15%), 
cerebrovascular events (10%), atrial fibrillation 
(AF) (9%), chronic obstructive pulmonary disease 
(COPD) (9%), Parkinson’s disease (4%) and cancer 
(3%). Those of PCR (-) older adults were as follows; 
hypertension (66.25%), coronary artery disease 
(41.25%), DM (38.75%), COPD (16.25%), chronic kid-
ney disease (12.5%), cancer (11.25%), AF (6.25%), 
congestive heart failure (5%), cerebrovascular acci-
dent (5%) and asthma (3.75%). It can be concluded 
that the high number of these comorbidities plays 
an important role in hospitalization indications and 
mortality frequencies of the PCR (-) older adults. The 
most notable laboratory data differences between 
the two groups are the significant elevation of the 
mean white blood cell count (Wbc), d-dimer, urea, 
creatinine and troponin-I in PCR (-) older patients. 
These differences were emerged due to bacterial 
infections and comorbid conditions, especially car-
diac events. The mortality rate was higher in PCR (-) 
older patients (26.25% vs 17%). This was interpret-
ed as COVID-19 does not increase mortality much 
more than other hospital-requiring clinical events in 
older adults (Table 1).

Evaluation of PCR (+) older adults and PCR (+) 
young and middle-aged control group

The demographic, clinical, laboratory and ra-
diological data of the patients were compared be-
tween the groups (Table 2).

- Demographic and clinical findings: The 
younger patients had a mean body temperature of 
0.7 degrees higher than the older adults. While the 
duration of hospitalization, residency in a nursing 
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Table 1. Comparison of clinical and laboratory data of PCR positive and negative older adults. Case numbers and % values 
of non-variable parameters, mean values and standard deviations (SD) of variable parameters are listed. PCR: polymerase 
chain reaction, BMI: body mass index, Wbc: white blood cell, Hgb: hemoglobin, Hct: hematocrit, Plt: platelet, Neut#: 
absolute neutrophil number, Lymph#: absolute lymphocyte number, Eos#: absolute eosinophil number, CRP: C-reactive 
protein, LDH: lactate dehydrogenase, INR: international normalized ratio, PT: prothrombin time, aPTT: activated partial 
thromboplastin time, Trop-I: Troponin-I CK-MB: creatine kinase-MB, ICU: intensive care unit, IMV:  invasive mechanical 
ventilation, ARDS: acute respiratory distress syndrome.

PCR (+) older adults 
(n: 100)

PCR (-) older adults 

(n: 80)
p

Age (years) (SD) 73.68 (8.06) 75.34 (7.29) 0. 061

Gender
Female (n, %) 57 (57%) 35 (43.75%)

0.099
Male (n, %) 43 (43%) 45 (56.25%)

BMI (SD) 26.08 (2.88) 25.96 (2.69) 0.764

Fever ( ◦C) 36.70 (0.5) 37.40 (0.6) 0.065

Hospital stay, days (SD) 11.85 (4.87) 6.69 (3.78) <0.001

Nursing home/health care center (n, %) 12 (12%) 1 (1.25%) 0.007

Comorbidity (n, %) 74 (74%) 76 (95%) 0.001

Dementia / Alzheimer’s disease (n, %) 8 (8%) 6 (7.5%) >0.999

Smoking history (n, %) 13 (13%) 23 (28.75%) 0.033

Wbc, x103 cells/µL (SD) 5551.00 (2079.36) 9117.50 (4217.53) <0.001

Hgb, g/dL (SD) 13.07 (1.61) 12.47 (1.91) 0.028

Hct, % (SD) 38.87 (4.69) 37.79 (5.68) 0.210

Plt, x103 cells/µL (SD) 207950.00 (78560.45) 235150.00 (92022.30) 0.029

Neut#, x103 cells/µL (SD) 3659.00 (1815.82) 6945.00 (4009.23) <0.001

Lymph#, x103 cells/µL (SD) 1333.70 (616.76) 1448.75 (1101.21) 0.992

Eos#, x103 cells/µL (SD) 50.10 (75.82) 125.00 (138.25) <0.001

CRP, mg/L (SD) 42.71 (60.08) 76.87 (86.63) 0.003

D-dimer, mg/L (SD) 2.19 (8.14) 4.02 (10.12) <0.001

Fibrinogen, mg/dL (SD) 388.32 (126.56) 461.82 (173.46) 0.036

Ferritin, ng/mL (SD) 253.86 (295.61) 342.47 (406.52) 0.699

Procalcitonin, ng/mL (SD) 0.37 (1.44) 1.01 (3.33) 0.003

Urea, mg/dl (SD) 44.34 (26.83) 62.60 (34.63) <0.001

Creatinine, mg/dL (SD) 0.98 (0.38) 1.42 (1.07) <0.001

LDH, U/L (SD) 293.23 (245.26) 324.48 (147.35) 0.006

INR (SD) 1.12 (0.46) 1.26 (0.89) 0.223

PT, seconds (SD) 12.83 (4.03) 14.82 (10.02) 0.127

aPTT, seconds (SD) 29.65 (7.22) 35.58 (40.55) 0.782

Trop-I, pg/mL (SD) 47.88 (180.69) 227.65 (1358.40) <0.001

CK-MB, ng/mL (SD) 3.17 (4.61) 7.80 (27.31) 0.003

Transfer to ICU (n, %) 23 (23.00%) 28 (35.00%) 0.096

IMV (n, %) 16 (16.00%) 15 (18.75%) 0.693

Acute cardiac events (n, %) 10 (10.00%) 15 (18.75%) 0.128

ARDS (n, %) 11 (11.00%) 4 (5.00%) 0. 181

Acute renal failure (n, %) 22 (22.00%) 25 (31.25%) 0.175

Sepsis (n, %) 13 (13.00%) 14 (17.50%) 0.410

Mortality (n, %) 17 (17.00%) 21 (26.25%) 0.145
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home/health care center, presence of comorbidity, 
and dementia/Alzheimer’s disease were observed 
more frequently in older patients, the frequency 
of smoking was significantly higher in younger pa-
tients (Table 2). Comorbidities were rarer in younger 
patients with a frequency of 29% (multiple comor-
bidities in 10%). The major comorbidities observed 
in younger cases were hypertension (13.38%), dia-
betes mellitus (DM) (6.29%), COPD (3.93%), coro-
nary artery disease (3.15%), asthma (2.36%).

- Laboratory findings: While the mean C-reac-
tive protein (CRP), fibrinogen, procalcitonin, urea, 
lactate dehydrogenase (LDH), international normal-
ized ratio (INR), prothrombin time (PT), Troponin-I 
and creatine kinase-MB (CK-MB) values were signifi-
cantly higher in older patients; the mean hemoglo-
bin, hematocrit and d-dimer values were significant-
ly higher in younger patients (Table 2). Lymphopenia 
(lymphocyte#<1000x103 cells/μL) was present in 
40% of older adults, and 26.7% of younger patients.

- Radiological findings: Lung involvement was 
observed significantly more frequently in the older 
adults. The most common radiological pattern was 
peripheral infiltration and the greatest amount of 
involvement was in the lower lobes, especially right 
lower lobe, in the both age groups. The total lung 
score was significantly higher in the older adults (Ta-
ble 2).

- Survival analysis: Considering older patients 
and the control group together, a total of 227 cases 
were divided to “survival” and “mortality” groups. 
The mean age, body temperature, length of hos-
pital-stay, Wbc, platelet, neutrophil#, lymphocyte#, 
CRP, d-dimer, fibrinogen, procalcitonin, urea, creat-
inine, LDH, INR, PT, activated partial thromboplas-
tin time (aPTT), troponin-I, CK-MB; the presence 
of comorbidity and dementia/Alzheimer’s disease; 
the frequency of radiological involvement and the 
mean total lung scores had significant differences 
between groups (Table 3).  A separate mortality 
assessment was performed only in older patients 
(Table 4). The mean body temperatures did not 
have significant difference between survival groups 

among older patients. While gender was not sta-
tistically significant in the overall mortality assess-
ment, male gender mortality was significant in older 
adults.

- Analysis of mortality risk factors: When 
regression analysis is performed for data with 
Akaike’s information criterion (AIC) review, the age 
(HR:1.11, CI:1.04-1.20) (p=0.006), length of hospi-
tal-stay (HR:0.83, CI:0.69-0.98) (p=0.038), and ure-
mia (HR:1.05, CI:1.02-1.08) (p=0.004) were deter-
mined as statistically significant risk factors for all 
PCR (+) patients. When we apply the AIC modeling 
to the data of PCR (+) older adults separately, only 
uremia was found to be statistically significant risk 
factor (HR:1.04, CI:1.01-1.08) (p=0.024). In terms of 
mortality analysis, Kaplan-Meier analysis was also 
performed. When older and younger PCR (+) cases 
were examined together, older age, male gender, 
and presence of comorbidities were determined as 
mortality risk factors. When only older patients were 
examined, lymphopenia, presence of comorbidi-
ties, age of 75, and radiological lung involvement 
were identified as mortality risk factors. Although 
mortality was observed more frequently in smokers, 
smoking was not found as a significant risk factor for 
mortality (Figure 1). As known, “older adults” has 
been defined as a chronological age of 65 years old 
or older. On the other hand, according to what is 
generally accepted, those whose age are between 
65-74 are considered to be “early elderly”, while 
those over 75 years old as “late elderly”. In this re-
gard, we considered it appropriate to look at the 
effect of being early and late elderly on mortality. 
Indeed, being late elderly was found as a mortali-
ty risk factor. Lymphopenia was also a mortality risk 
factor in older ages (Figure 1). The cut-off values 
for mortality were as follows; age≥77 years, lym-
phocyte#≤700x103 cells/μL, CRP≥108.71 mg/L, d 
dimer≥2.25 mg/L, fibrinogen≥383 mg/L, INR≥1.05, 
PT≥12.5 seconds, aPTT≥31 seconds, Troponin I≥ 
19.1 pg/mL, total lung score≥6 points. It was ob-
served that mortality increased significantly above 
these values in PCR (+) older patients.
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Table 2. Comparison of demographic, clinical, laboratory and radiological data of PCR positive older and younger adults. 
Case numbers and % values of non-variable parameters, mean values and standard deviations (SD) of variable parame-
ters are listed. PCR: polymerase chain reaction, BMI: body mass index, ICU: intensive care unit, IMV:  invasive mechanical 
ventilation, ARDS: acute respiratory distress syndrome, Wbc: white blood cell, Hgb: hemoglobin, Hct: hematocrit, Plt: 
platelet, Neut#: absolute neutrophil number, Lymph#: absolute lymphocyte number, Eos#: absolute eosinophil number, 
CRP: C-reactive protein, LDH: lactate dehydrogenase, INR: international normalized ratio, PT: prothrombin time, aPTT: 
activated partial thromboplastin time, Trop-I: Troponin-I CK-MB: creatine kinase-MB.

PCR (+) older adults 
(n: 100)

PCR (+) young and
middle-aged adults (n: 127) p

Age (years) (SD) 73.68 (8.06) 42.74 (12.83) <0.001

Gender
Female (n, %) 57 (57.00%) 67 (52.76%)

0.592
Male (n, %) 43 (43.00%) 60 (47.24%)

BMI (SD) 26.08 (2.88) 25.89 (3.16) 0.420
Fever ( ◦C) 36.70 (0.5) 37.50 0.045

Hospital stay, days (SD) 11.85 (4.87) 10.77 (3.91) 0.049
Nursing home/health care center (n, %) 12 (12.24%) 0 (0.00%) <0.001

Comorbidity (n, %) 74 (74.00%) 29 (22.83%) <0.001
Dementia / Alzheimer’s disease (n, %) 8 (8.00%) 0 (0.00%) 0.001

Smoking history (n, %) 11 (13.25%) 38 (39.18%) <0.001
Wbc, x103 cells/µL (SD) 5551.00 (2079.36) 5360.47 (2266.31) 0.405

Hgb, g/dL (SD) 13.07 (1.61) 13.75 (1.72) <0.001

Hct,% (SD) 38.87 (4.69) 40.38 (5.58) 0.001

Plt, x103 cells/µL (SD) 207950.00 (78560.45) 205748.03 (61159.69) 0.594

Neut#, x103 cells/µL (SD) 3659.00 (1815.82) 3392.91 (1981.83) 0.227

Lymph#, x103 cells/µL (SD) 1333.70 (616.76) 1405.51 (544.86) 0.182

Eos#, x103 cells/µL (SD) 50.10 (75.82) 59.06 (86.70) 0.490

CRP, mg/L (SD) 42.71 (60.08) 21.64 (44.85) <0.001

D-dimer, mg/L (SD) 2.19 (8.14) 2.99 (25.94) <0.001

Fibrinogen, mg/dL (SD) 388.32 (126.56) 318.71 (110.93) 0.006

Ferritin, ng/mL (SD) 253.86 (295.61) 245.55 (288.93) 0.875

Procalcitonin, ng/mL (SD) 0.37 (1.44) 0.16 (0.56) 0.022

Urea, mg/dl (SD) 44.34 (26.83) 28.23 (16.79) <0.001

Creatinine, mg/dL (SD) 0.98 (0.38) 0.89 (0.20) 0.251

LDH, U/L (SD) 293.23 (245.26) 248.43 (165.67) 0.020

INR (SD) 1.12 (0.46) 0.99 (0.07) 0.026

PT, seconds (SD) 12.83 (4.03) 11.74 (0.80) 0.045

aPTT, seconds (SD) 29.65 (7.22) 28.13 (5.08) 0.716

Trop-I, pg/mL (SD) 47.88 (180.69) 5.41 (11.43) <0.001

CK-MB, ng/mL (SD) 3.17 (4.61) 1.24 (1.26) <0.001

Transfer to ICU (n, %) 23 (23.00%) 4 (3.15%) <0.001
IMV (n, %) 16 (16.00%) 3 (2.36%) <0.001

Acute cardiac events (n, %) 10 (10.00%) 2 (1.57%) 0.006
ARDS (n, %) 11 (11.00%) 3 (2.36%) 0.010

Acute renal failure (n, %) 22 (22.00%) 9 (7.09%) 0.002
Sepsis (n, %) 13 (13.00%) 3 (2.36%) 0.003

Mortality (n, %) 17 (17.00%) 2 (1.57%) <0.001

Radiological lung 
infiltration

No infiltration (n, %) 19 (20.88%) 36 (32.43%)

0.027
Peripheral infiltration (n, %) 40 (43.96%) 46 (41.44%)

Randomized infiltration (n, %) 28 (30.77%) 18 (16.22%)
Diffuse infiltration (n, %) 4 (4.40%) 11 (9.91%)

Radiological infil-
tration score 

Right upper lobe (SD) 0.67 (0.75) 0.52 (0.77) 0.075
Right middle lobe (SD) 0.65 (0.94) 0.50 (0.88) 0.109

Right lower lobe (SD) 1.00 (0.93) 0.81 (0.95) 0.067
Left upper lobe (SD) 0.60 (0.73) 0.53 (0.78) 0.244
Left lower lobe (SD) 0.87 (0.93) 0.80 (0.97) 0.423

Total lung score (SD) 3.78 (3.70) 3.13 (3.88) 0.050



2020; 23(4): 434-445

440

Table 3. Comparison of PCR positive cases according to their survival and mortality status regardless of age (older and 
younger adults together). Case numbers and % values of non-variable parameters, mean values and standard deviations 
(SD) of variable parameters are listed. PCR: polymerase chain reaction, BMI: body mass index, Wbc: white blood cell, Hgb: 
hemoglobin, Hct: hematocrit, Plt: platelet, Neut#: absolute neutrophil number, Lymph#: absolute lymphocyte number, 
Eos#: absolute eosinophil number, CRP: C-reactive protein, LDH: lactate dehydrogenase, INR: international normalized 
ratio, PT: prothrombin time, aPTT: activated partial thromboplastin time, Trop-I: Troponin-I CK-MB: creatine kinase-MB, 
ICU: intensive care unit, IMV:  invasive mechanical ventilation, ARDS: acute respiratory distress syndrome.

Survival group
(n: 208)

Mortality group
(n: 19) p

Age (years) (SD) 54.62 (18.53) 75.53 (10.67) <0.001

Gender
Female (n, %) 117 (56.25%) 7 (36.84%)

0.148
Male (n, %) 91 (43.75%) 12 (63.16%)

BMI (SD) 25.97 (2.89) 26.10 (4.31) 0.580
Fever ( ◦C) 37.10 (0.5) 37.66 (0.8) 0.043

Hospital stay, days (SD) 11.48 (4.22) 8.74 (5.41) 0.011
Nursing home/health care center (n, %) 11 (5.37%) 1 (5.26%) >0.999

Comorbidity (n, %) 85 (40.87%) 18 (94.74%) <0.001
Dementia / Alzheimer’s disease (n, %) 5 (2.40%) 3 (15.79%) 0.021

Smoking history (n, %) 45 (27.27%) 4 (26.67%) >0.999
Wbc, x103 cells/µL (SD) 5265.29 (1775.60) 7405.26 (4377.27) 0.019

Hgb, g/dL (SD) 13.49 (1.71) 13.01 (1.62) 0.077
Hct,% (SD) 39.80 (5.28) 38.81 (4.88) 0.093

Plt, x103 cells/µL (SD) 209451.92 (69177.48) 176789.47 (63857.98) 0.012
Neut#, x103 cells/µL (SD) 3310.58 (1458.83) 5694.74 (3984.48) <0.001

Lymph#, x103 cells/µL (SD) 1397.93 (567.21) 1110.53 (637.61) 0.018
Eos#, x103 cells/µL (SD) 56.30 (81.38) 42.11 (90.16) 0.169

CRP, mg/L (SD) 23.43 ( 38.84) 111.94 (101.18) <0.001
D-dimer, mg/L (SD) 2.31 (19.90) 5.94 (17.31) 0.003

Fibrinogen, mg/dL (SD) 340.64 (110.28) 453.23 (171.94) 0.011
Ferritin, ng/mL (SD) 221.23 (232.39) 420.28 (498.88) 0.136

Procalcitonin, ng/mL (SD) 0.13 (0.45) 1.43 (2.96) <0.001
Urea, mg/dl (SD) 32.04 (16.78) 71.32 (44.81) <0.001

Creatinine, mg/dL (SD) 0.89 (0.21) 1.35 (0.59) <0.001
LDH, U/L (SD) 248.32 (158.54) 483.05 (429.27) <0.001

INR (SD) 1.05 (0.36) 1.15 (0.19) <0.001
PT, seconds (SD) 12.13 (3.11) 13.63 (2.17) <0.001

aPTT, seconds (SD) 27.97 (5.44) 33.85 (7.99) 0.003
Trop-I, pg/mL (SD) 11.40 ( 47.98) 148.19 (353.28) <0.001

CK-MB, ng/mL (SD) 1.85 (2.97) 4.41 (5.39) <0.001
Transfer to ICU (n, %) 9 (4.33%) 18 (94.74%) <0.001

IMV (n, %) 3 (1.44%) 16 (84.21%) <0.001
Acute cardiac events (n, %) 4 (1.92%) 8 (42.11%) <0.001

ARDS (n, %) 1 (0.48%) 13 (68.42%) <0.001
Acute renal failure (n, %) 15 (7.21%) 16 (84.21%) <0.001

Sepsis (n, %) 2 (0.96%) 14 (73.68%) <0.001

Radiological lung 
infiltration

No infiltration (n, %) 54 (29.19%) 17 (8.42%)

0.026
Peripheral infiltration (n, %) 80 (43.24%) 1 (5.88%)

Randomized infiltration (n, %) 38 (20.54%) 6 (35.29%)
Diffuse infiltration (n, %) 13 (7.03%) 2 (11.76%)

Radiological infiltra-
tion score 

Right upper lobe (SD) 0.54 (0.71) 1.12 (1.11) 0.015
Right middle lobe (SD) 0.48 (0.83) 1.47 (1.23) <0.001

Right lower lobe (SD) 0.81 (0.88) 1.82 (1.13) <0.001
Left upper lobe (SD) 0.51 (0.73) 1.12 (0.86) <0.001
Left lower lobe (SD) 0.77 (0.91) 1.53 (1.12) 0.001

Total lung score (SD) 3.09 (3.50) 7.06 (5.07) <0.001
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Table 4. Comparison of death and survival groups of PCR (+) older adults. Case numbers and % values of non-variable 
parameters, mean values and standard deviations (SD) of variable parameters are listed. PCR: polymerase chain reaction, 
BMI: body mass index, Wbc: white blood cell, Hgb: hemoglobin, Hct: hematocrit, Plt: platelet, Neut#: absolute neutro-
phil number, Lymph#: absolute lymphocyte number, Eos#: absolute eosinophil number, CRP: C-reactive protein, LDH: 
lactate dehydrogenase, INR: international normalized ratio, PT: prothrombin time, aPTT: activated partial thromboplastin 
time, Trop-I: Troponin-I CK-MB: creatine kinase-MB, ICU: intensive care unit, IMV:  invasive mechanical ventilation, ARDS: 
acute respiratory distress syndrome.

Survival group
(n: 83)

Mortality group
(n: 17) p

Age (years) (SD) 72.73 (7.97) 78.29 (7.05) 0.004

Gender
Female (n, %) 51 (61.45%) 6 (35.29%)

0.050
Male (n, %) 32 (38.55%) 11 (64.71%)

BMI (SD) 26.15 (2.83) 25.72 (3.22) 0.424
Fever ( ◦C) 36.62 (0.4) 37.09 (0.7) 0.065

Hospital stay, days (SD) 12.47 (4.53) 8.82 (5.46) 0.004
Nursing home/health care center (n, %) 11 (13.58%) 1 (5.88%) 0.686

Comorbidity (n, %) 58 (69.88%) 16 (94.12%) 0.046
Dementia / Alzheimer’s disease (n, %) 5 (6.02%) 3 (17.65%) 0.043

Smoking history (n, %) 8 (9.64%) 3 (17.65%) 0.392
Wbc, x103 cells/µL (SD) 5403.61 (2035.92) 6270.59 (2201.64) 0.167

Hgb, g/dL (SD) 13.04 (1.62) 13.18 (1.62) 0.894
Hct,% (SD) 38.79 (4.66) 39.27 (4.94) 0.901

Plt, x103 cells/µL (SD) 216987.95 (81023.86) 163823.53 (45278.63) 0.002
Neut#, x103 cells/µL (SD) 3442.17 (1667.71) 4717.65 (2170.90) 0.017

Lymph#, x103 cells/µL (SD) 1404.46 (609.25) 988.24 (546.45) 0.004
Eos#, x103 cells/µL (SD) 50.72 (72.12) 47.06 (94.32) 0.368

CRP, mg/L (SD) 30.31 (40.00) 102.50 (97.08) <0.001
D-dimer, mg/L (SD) 1.40 ( 3.84) 6.09 (17.87) 0.050

Fibrinogen, mg/dL (SD) 368.05 (102.95) 462.67 (176.03) 0.050
Ferritin, ng/mL (SD) 228.38 (255.80) 330.30 (395.84) 0.289

Procalcitonin, ng/mL (SD) 0.11 (0.27) 1.48 (3.12) <0.001
Urea, mg/dl (SD) 39.82 (21.84) 66.41 (37.24) <0.001

Creatinine, mg/dL (SD) 0.91 (0.26) 1.33 (0.61) <0.001
LDH, U/L (SD) 272.06 (225.07) 395.35 (314.02) 0.005

INR (SD) 1.12 (0.51) 1.15 (0.20) 0.005
PT, seconds (SD) 12.60 (4.38) 13.68 (2.28) 0.002

aPTT, seconds (SD) 27.86 (6.04) 34.37 (8.13) 0.002
Trop-I, pg/mL (SD) 21.65 ( 74.10) 158.96 (372.82) <0.001

CK-MB, ng/mL (SD) 2.81 (4.28) 4.63 (5.67) 0.111
Transfer to ICU (n, %) 7 (8.43%) 16 (94.12%) <0.001

IMV (n, %) 2 (2.41%) 14 (82.35%) <0.001
Acute cardiac events (n, %) 3 (3.61%) 7 (41.18%) <0.001

ARDS (n, %) 0 (0.00%) 11 (64.71%) <0.001

Acute renal failure (n, %) 8 (9.64%) 14 (82.35%) <0.001
Sepsis (n, %) 1 (1.20%) 12 (70.59%) <0.001

Radiological lung 
infiltration

No infiltration (n, %) 18 (24.00%) 1 (6.25%)

0.160
Peripheral infiltration (n, %) 34 (45.33%) 6 (37.50%)

Randomized infiltration (n, %) 20 (26.67%) 8 (50.00%)

Diffuse infiltration (n, %) 3 (4.00%) 1 (6.25%)

Radiological infiltra-
tion score 

Right upper lobe (SD) 0.61 (0.71) 0.94 (0.85) 0.136
Right middle lobe (SD) 0.51 (0.84) 1.31 (1.08) <0.001

Right lower lobe (SD) 0.85 (0.85) 1.69 (1.01) 0.002
Left upper lobe (SD) 0.52 (0.70) 1.00 (0.73) 0.007
Left lower lobe (SD) 0.76 (0.90) 1.38 (0.96) 0.007

Total lung score (SD) 3.24 (3.38) 6.31 (4.16) 0.001
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Figure 1. Kaplan-Meier survival curves for demographic variables. A) effect of age on mortality in all patients, B) effect 
of gender on mortality regardless of age, C) effect of presence of comorbidity on mortality regardless of age, D) effect 
of lymphopenia on mortality in elderly, E) effect of presence of comorbidity on mortality in elderly, F) effect of being over 
75 years old on mortality in elderly, G) effect of smoking on mortality in elderly, H) effect of presence of radiological lung 
infiltration on mortality in elderly. lymph#: absolute lymphocyte number
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DISCUSSION
This study was carried out to reveal the course and 
the mortality risk factors of COVID-19 in older pa-
tients. Although our results support the previous 
knowledge that COVID-19 is worse in the elderly, 
it can be concluded that COVID-19 does not have 
a higher mortality rate than other diseases among 
older patients. To our knowledge, this is the first 
study to compare the prognosis of COVID-19 with 
other clinical conditions requiring hospitalization in 
older patients.

While COVID-19 is more common in young and 
middle-aged adults, mortality is higher in the older 
patients (9, 10). Among all deaths the percentage 
of older patients was found as 96.5% in Italy, 80.8% 
in China, 80% in USA (11-13). Age-related immune 
system changes, comorbidities and atypical clinical 
presentations may lead to increased mortality by 
complicating the diagnosis and the treatment of 
COVID-19 in older adults. The body temperature 
tends to be lower in elderly up to -1°C, even in pa-
tients with infection, than younger ones (2, 14, 15). 
Non-specific symptoms such as general condition 
disorders, confusion, urinary/stool incontinence 
may be the primary symptoms of pneumonia in old-
er people (5, 16, 17). In accordance with previous 
reports, we observed that younger patients had 
a mean body temperature of 0.7 degrees higher 
than the older ones at the time of hospital admis-
sion. In other words, low fever should not exclude 
COVID-19 in the older adults.

Comorbidities are also one of the worsening 
factors of COVID-19 prognosis (10, 18, 19). Cardio-
vascular diseases have been reported as the most 
common comorbidities associated with mortality 
(17, 19, 20). Diabetes Mellitus and coronary artery 
diseases follow them (21). In the present study, the 
incidence of comorbidities increased significant-
ly with age, and the mortality was correlated with 
the frequency of comorbidities. It can be clearly 
stated that the older adults with cardiovascular dis-
eases and DM constitute the riskiest population for 
COVID-19 infection.

Increase in LDH, ferritin and CRP are common 
laboratory changes in patients with COVID-19 (18, 
19). Lymphopenia was detected in 90% of the pa-
tients in New York and has been associated with 
mortality (21). High d-dimer and procalcitonin lev-
els, and coagulopathy were also found to be related 
to severe disease (13, 18, 21). Despite the fact that 
the basal values and laboratory responses of older 
people to infection may differ from younger peo-
ple, we still have limited data on laboratory chang-
es in the older patients with COVID-19 infection. In 
the study of Liu et al., the mean Wbc, neutrophil# 
and CRP were significantly higher and the lympho-
penia was more common in the older patients (22). 
They interpreted this situation as the older patients 
with COVID-19 infection are also prone to bacterial 
infections. In this study, the mean CRP, fibrinogen, 
procalcitonin, urea, LDH, INR, PT, Troponin-I and 
CK-MB levels were higher in older patients; and 
there were significant differences between survival 
groups in terms of Wbc, platelet, neutrophil#, lym-
phocyte#, CRP, d-dimer, fibrinogen, procalcitonin, 
urea, creatinine, LDH levels, cardiac enzymes and 
coagulation markers. Lymphopenia was a mortal-
ity risk factor especially for older adults. We took 
the results of previous studies a step further and 
examined the cut-off values for mortality. The mor-
tality rate was increasing with cut-off values of lym-
phocyte# above 700x103 cells/μL, CRP over 108.71 
mg/L, d-dimer over 2.25 mg/L, fibrinogen over 383 
mg/L. Older patients who exceed these cut-off val-
ues should be followed much more closely.

Thorax CT has a big role in the diagnosis of 
COVID-19 infection and predicting its prognosis 
(10, 23-25). However, data about the radiological 
findings of older patients is still limited. Right low-
er lobe of the lung was identified as the most fre-
quently involved area (23). Using a scoring system 
similar to ours, Chung et al. associated the mean 
total lung score with mortality (23). Similarly, we ob-
served the right lower lobe as the most common 
area involved, and the radiological involvement in 
“initial CT” was a mortality risk factor among all age 
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groups. The total lung score was lower than that 
of Chung et al. with a mean of 3.78 points in the 
older and 3.13 points in the younger patients. Li et 
al.’s study focused on the association of “initial CT” 
findings with mortality in patients aged 60 years and 
older (24). They reported that high CT score was a 
mortality risk factor in older patients. Liu et al. stat-
ed that the incidence of multiple lobe infiltration 
is significantly common in older patients (22). Sim-
ilar to the previous results, we observed multiple 
lobe lung involvement more frequently in the older 
adults, with a peripheral pattern in lower lobes. The 
mean total lung scores had significant differences 
between older adults and younger patients, and 
also between survival groups. The radiological lung 
involvement was identified as a mortality risk factor 
for patients with total lung score above 6 points.

In conclusion, we emphasize that older adults, 
especially aged over 75 years, are worse affected 
by COVID-19 pandemic. While COVID-19 infection 
may show atypical presentations in older adults, a 

favorable course on prognosis can be achieved with 
a specialized clinical perspective. Older patients 
with lymphopenia, high d-dimer and fibrinogen lev-
els, multiple comorbidities and significant pulmo-
nary involvement in the initial CT should be consid-
ered as at high risk for mortality and be followed-up 
closely. Being single-centered and retrospective are 
the limitations of our study. Because we are a 3rd 
level health institution and critical patients are more 
frequently referred to our hospital, the mortality 
rates determined in this study should not be reflect-
ed in the general population in Turkey.
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Introduction: The aim was to identify the factors affecting the frailty syndrome 
in elderly chronic obstructive lung disease patients and to investigate its relationship 
with systemic inflammation.

Materials and Method: 61 stable patients (ages of 65-84) were included. 
Demographic data, body mass index, comorbidities, annual number of exacerbations 
were recorded. Pulmonary function test, six-minute walk test and Tilburg Frailty Test 
were performed in all cases. Patients were classified into groups A,B,C&D according 
to GOLD chronic obstructive lung disease guideline by annual exacerbation rate 
and dyspnea score. Neutrophil lymphocyte ratio, high sensitive C-reactive protein, 
IL-6, 8OH-dG, IL-18 levels were studied in serum. 

Results: According to Tilburg test, 63.9% of the patients were evaluated as frail. 
There was a relationship between body mass index and Tilburg frailty score (p:0.035); 
body mass index was lower in the frail group. The number of comorbidities was 
higher in the frail group (p:0.007). There was a positive correlation between frailty 
and the number of drugs used. The frailty score was significantly higher in GOLD 
group B&C than in groups A&D (p: 0.006).

The neutrophil lymphocyte ratio was significantly higher in the frail group   
(p:0.007). 

Conclusion: Frailty is more frequent in chronic obstructive lung disease patients, 
especially in those with malnutrition and comorbidities and it is associated with a 
systemic inflammation marker, neutrophil lymphocyte ratio. Routine assessment of 
frailty in chronic obstructive lung disease outpatients may allow early interventions, 
including referral to physical and respiratory rehabilitation, geriatric and nutritional 
specialists to improve physical performance and quality of life of these patients.
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INTRODUCTION
Aging is described as a perpetual and universal 
process seen in every living being, leading to a re-
duction in all bodily functions. This process involves 
irreversible alterations in structural, functional, men-
tal, and biopsychosocial functions of the organism 
at the level of molecules, cells, tissues, organs, and 
systems, manifesting in time (1). Frailty is defined as 
a geriatric syndrome manifesting with aging, char-
acterized by fatigue and reduction of physiologi-
cal reserves, and it is affected by various stressful 
situations. Considering the gradually increasing 
lifespan, this syndrome has been gaining more im-
portance. Although numerous methods have been 
implemented for diagnostic assessment, the most 
commonly used methods are the Fried Scale (frailty 
phenotype) and the Frailty Index. The Fried Scale 
involves the parameters of fatigue, reduction in gait 
speed, reduction in physical activity, weakness, and 
weight loss, and describes frailty as a clinical syn-
drome involving three or more of these parameters. 
The Frailty Index involves a comprehensive geriatric 
evaluation consisting of cumulative clinical deficits. 
As these two scales comprise different parametes, 
there is no consensus on the validity of one over 
the other (2,3). Another method used for diagnostic 
assessment is the Tilburg Frailty Scale (TFS). TFS is a 
brief, simple, and global test that is suitable for use 
in both daily clinical practice and research; it mea-
sures the physical, psychological, and social func-
tion losses which are three essential components of 
frailty. TFS consists of 25 questions, and the validity 
and reliability of the Turkish form has been proven 
in the country (4). 

Chronic obstructive pulmonary disease (COPD) 
is a systemic inflammatory disorder with high mor-
bidity and mortality and is characterized by partially 
irreversible airway constriction (5,6). It is well known 
that COPD is not just a disease confined to the 
lung, but also has a clinical course with extrapulmo-
nary manifestations and associated comorbidities 
related to systemic inflammation (7,8). Frailty syn-
drome is one of the comorbidities seen in COPD, 

with prevalence varying between 10-57%. Frailty has 
common risk factors with COPD, such as age, smok-
ing, and endocrine dysfunction. Hypoxemia and 
dysfunction of skeletal muscles leading to reduction 
in cognitive and functional performance, and other 
phenotypic changes similar to those seen in frailty 
syndrome, such as fatigue, loss of appetite, weight 
loss, and decreased physical activity, are observed 
in patients with COPD. Additionally, recent stud-
ies have shown that frailty and related reduction 
of physical performance are among the significant 
determinative factors contributing to exacerbations 
and recurrent hospitalizations in COPD (9-11). In our 
study, we aimed to investigate factors such as the 
severity of COPD, frequency of exacerbations, func-
tional assessment, and comorbidities, which may 
affect frailty syndrome in older patients with COPD, 
along with the association of frailty syndrome with 
systemic inflammation and oxidative stress. 

MATERIALS and METHODS
The study was conducted in Adnan Menderes Uni-
versity Hospital, Department of Chest Diseases be-
tween June 2018 and October 2019, following the 
approval of the local ethics committee (protocol # 
53043469-050.04.04). Sixty-one patients aged be-
tween 65-84 years, who were diagnosed with COPD 
and were stable according to the Global initiative for 
chronic obstructive lung disease (GOLD) 2019 crite-
ria were included in the study, after obtaining their 
written informed consent (12). Those patients who 
did not have any acute worsening of symptoms, re-
quiring additional treatment were considered “sta-
ble.” Patients with a systemic inflammatory disease 
or malignancy, those within the COPD exacerbation 
period, and those who did not consent to partici-
pate were excluded from the study. 

Study Protocol
Demographic data of all cases consisting of 

age, gender, occupation, smoking history, body 
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mass index (BMI), medical history, and physical ex-
amination were recorded. Patients were classified 
into groups A,B,C&D according to GOLD COPD 
guideline by annual exacerbation rate and dyspnea 
score (12). The additional details included associat-
ed comorbidities, names and doses of medications 
used, number of hospitalizations, exacerbation 
frequency, six-minute walking test (6MWT) result, 
COPD assessment test (CAT) result, and the results 
of Modified Medical Research Council (mMRC) dys-
pnea scale, and body-mass index, airflow obstruc-
tion, dyspnea, and exercise (BODE) Index used for 
determining the severity of dyspnea. BMI ≤ 21 kg/
m

2 
was considered low and BMI > 21 kg/m2 was 

considered normal. Pulmonary function tests (PFTs) 
and the TFS tests were performed in all cases. Se-
rum samples were obtained for neutrophil-lympho-
cyte ratio (NLR), high-sensitivity C-reactive protein 
(hsCRP), interleukin-6 (IL-6), and interleukin-18 (IL-
18) (as indicators of systemic inflammation), and for 
8-hydroxy 2-deoxyguanosine (8OH-dG) levels (as an 
indicator of oxidative stress). 

Pulmonary Function Test
Pulmonary function tests were performed in ac-

cordance with the American Thoracic Society (ATS) 
/ European Respiratory Society (ERS) standards us-
ing the Jaeger Master Scope Spirometer (13). The 
diagnosis and staging of COPD were performed in 
accordance with the GOLD 2019 criteria (12). 

Functional Assessment
The levels of dyspnea in participants were grad-

ed between 0 and 4 using the mMRC criteria. Ex-
ercise capacity was evaluated using the 6MWT in a 
30-m long hospital corridor. The maximal distance 
that the patient could walk for 6 min at normal gait 
speed was recorded in meters. The BODE index 
was scored according to BMI, forced expiratory vol-
ume in 1st second (FEV1), mMRC dyspnea score, 
and 6MWT result. 

Tilburg Frailty Test
Tilburg Frailty Score, which consisted of two sec-

tions and 25 questions, was applied to the cases. 
Section A involved potential determinants of frailty, 
such as sociodemographic characteristics, lifestyle, 
diseases, experienced events, and living environ-
ment. Section B involved 15 questions evaluating 
frailty components (physical, psychological, and so-
cial). Eleven items of TFS had the dual-answer form 
as “yes” and “no, whereas four items had the tri-
ple-answer form as “yes,” “sometimes,” and “no.” 
The “yes” and “sometimes” answers were graded 
as one point, and the “no” answers as zero points. 
The results were scored between 0 to 15 points. 
Cases with scores ≥ 5 points were considered frail 
(4,14). 

Biochemical Investigation
In all cases participating in the study, approxi-

mately 5 mL of blood was obtained and placed in 
a plain biochemistry tube, and then centrifuged 
at 3000 rpm for 15 min. The sera were separated 
and stored at -80°C until the day of the study. The 
hsCRP, IL-6, IL-18, and 8OH-dG tests were quantita-
tively studied using commercial ELISA kits. The test 
results were calculated using the Bioelisa Reader 
Elx800. The complete blood count parameters were 
studied using a BC 6800 Mindray device. For the 
calculation of NLR, the neutrophil count was divid-
ed by the lymphocyte count. 

Statistical Analysis
Statistical evaluation was performed using SPSS 

(Statistical Package for Social Sciences v.21, IBM 
Corp., Armonk, NY, USA) statistical analysis soft-
ware. Categorical measurements, such as sex and 
frailty groups, were expressed as numbers and per-
centages. Continuous measurements, such as age, 
height, and body weight, were expressed as mean 
± standard deviation. Regarding the investigation 
of the difference between the two groups, the “in-
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dependent samples t-test” was used for variables 
that were in conformity with a normal distribution, 
and the “Mann-Whitney U” test was used for vari-
ables that were not in conformity with a normal dis-
tribution. The “Chi-square” test was used for the 
analysis of relationships between categorical vari-
ables, and the results are presented in tables. The 
results were evaluated at a 95% confidence interval 
and a significance level of p < 0.01. The “Pearson 
correlation test” and “two-tailed test” were used 
for correlations. They were evaluated at significance 
levels of p < 0.01 and p < 0.05, respectively. 

RESULTS
A total of 61 cases, consisting of 43 (70.5%) patients 
in the 65-74 years age group and 18 (29.5%) patients 
in the 75-84 years age group, were included in the 
study. 96.9% of the cases were males, whereas 3.1% 
were females. Among all cases, those with an edu-
cational level below high school consisted of 87.1%, 
whereas those with an educational level of high 
school or above consisted of 12.9%. While 71.9% 
of the cases had quit smoking, 18.1% were active 
smokers. A smoking history of over 40 pack-years 
was present in 62.5% of the cases. 31% of the cas-
es had a history of hospitalization once or more in 
the last year due to exacerbations, with 12.5% of the 
cases having two or more exacerbations. In 57.8% of 
all cases, two or more comorbidities were present. 

The cases were grouped as Group 1 (non-frail 
group [TFS < 5]) (36.1%) and Group 2 (frail group 
(TFS ≥ 5)] (63.9%). There was no statistically sig-
nificant relationship between the two groups with 
regards to age, gender, marital status, education 
level, monthly income level, smoking history, exac-
erbation per year, and the number of exacerbations 
requiring hospitalization. There were statistically 
significant differences in BMI and the number of 
comorbidities between the two groups (p = 0.035 
and p = 0.007, respectively). In Group 2, BMI was 
lower, and the number of comorbidities was higher 
(Table 1).

No statistically significant differences were de-
termined between Groups 1 and 2 regarding the 
values of FEV1 (% predicted), forced vital capacity 
(FVC) (% predicted), and post-bronchodilator FEV1/
FVC. The evaluation of GOLD staging showed that 
patients classified with GOLD group A, group B, 
group C and group D were 20 (32.8%), 21 (34.4%), 
5 (8.2%), and 15 (24.5%) patients, respectively. Sta-
tistically significant differences were seen among 
GOLD stages regarding frailty status. The frailty 
scores of GOLD groups B and C were significantly 
higher than those of GOLD groups A and D (p = 
0.006) (Table 2). 

Analysis of mMRC dyspnea scores showed that 
4.7% of the cases were mMRC-0, 35.0% were mMRC-
1, 34.4% were mMRC-2, 18.18% were mMRC-3, 
and 4.3% were mMRC-4. While the CAT score was 
equal to or below 10 in 36.5% of the cases, it was 
above 10 in 63.5%. The BODE index score was 0-2 
points in 60%, 3-4 points in 25%, 5-6 points in 5.1%, 
and 7-10 points in 5.5% cases. The comparison of 
Group 1 and Group 2 showed that, the CAT score 
was significantly higher in Group 2 than in Group 
1 (p = 0.027), and the 6MWT distance percentage 
was significantly lower in Group 2 than in Group 1 (p 
= 0.044). However, no statistically significant differ-
ence was found between the two groups regarding 
the BODE index (Table 3). 

When Groups 1 and 2 were compared regarding 
the indicators of systemic inflammation and oxida-
tive stress, it was found that a significant difference 
was present for NLR (p = 0.007) which was higher in 
Group 2. However, no statistically significant differ-
ences were found regarding hsCRP, IL-6, IL-8, and 
8OH-dG levels (p > 0.01) (Table 4). 

The correlation analyses among frailty index, 
demographic data, functional parameters, and the 
indicators of systemic inflammation and oxidative 
stress revealed a negative correlation between frail-
ty and body weight (p = 0.017, r = -0.304). The frail-
ty index was positively correlated with the number 
of comorbidities and the number of drugs used by 
COPD patients (p = 0.002, r = 0.383; and p = 0.002, r 
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= 0.390, respectively). Regarding functional param-
eters, a positive correlation was present between 
the CAT score and TFS, and a negative correlation 
was found between the 6MWT percentage and the 
TFS (p = 0.005, r = 0.360; and p = 0.019, r = -0.319, 
respectively). No correlations were found between 
the frailty score and the indicators of systemic in-
flammation and oxidative stress. 

DISCUSSION
In our study, according to the results of the TFS 
test, 63.9% of the cases were determined to be 

frail. Regarding the GOLD staging of COPD, frailty 
scores of Groups B and D were higher than those 
of Groups A and D. The frailty score was found to 
have significant relationships with BMI, the number 
of comorbidities, the CAT score, 6MWT distance 
percentage, and NLR, which is one of the indica-
tors of inflammation. Frailty score had a negative 
correlation with body weight and 6MWT distance 
percentage, and positive correlations with the CAT 
score, the number of comorbidities, and the num-
ber of drugs used. 

Frailty is a geriatric syndrome caused by age-re-

Table 1. Comparison of Demographic Data of Groups 1 and 2

The frailty group according to the Tilburg 
score

PGroup 1 (<5)
(n=22)

Group 2 (≥5)
(n=39)

N % N %

Age (years)
65-74 16 72.7 27 69.2

0.774
75-84 6 27.3 12 30.8

Gender
Male 22 100.0 37 94.9

0.405
Female 0 0.0 2 5.1

Marital status
Married 20 90.9 31 79.5

0.216
Single/Widow 2 9.1 8 20.5

Educational level
Less than high-school 20 90.9 34 87.2

0.505
High-school and over 2 9.1 5 12.8

Monthly income (TL)
≤ 1500 9 40.9 17 43.6

0.528
>1500 13 59.1 22 56.4

BMI (kg/m
2
)

≤ 21 0 0.0 7 17.9
0.035

>21 22 100.0 32 82.1

Number of exacerbations -year
≥2 3 13.6 5 12.8

0.608
<2 19 86.4 34 87.2

Exacerbation requiring hospitaliza-
tion

<1 18 81.8 24 61.5
0.101

≥1 4 18.2 15 38.5

Number of comorbidities
≥2 8 36.4 28 71.8

0.007
<2 14 63.6 11 28.2

Smoking status (pack-year)
≤ 40 7 31.8 17 43.6

0.366
>40 15 68.2 22 56.4

Abbreviations: BMI: body mass index
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lated reduction of reserves and functions, leading to 
decreased ability to cope with daily or acute stress 
factors. The prevalence of frailty increases with age. 
Studies have revealed an age related prevalence of 
10.7% in over 65 years, 15.7% in 80-84 years, and 
26.1% in over 85 years. Frailty is more commonly 
detected in females than in males (15). COPD pa-
tients who were followed up in our out-patient clinic 
were mostly males (96.9%), since COPD is a smok-
ing burden-related disorder; as a result of which an 
inter-gender comparison could not be made.

Frailty is common in patients with chronic diseas-
es. The prevalence of frailty in COPD patients was 
reported to be between 6.6-75% (15). The number 
of cases and age group that the study was conduct-
ed with, differences in methods used, and discrep-
ancies between scales used for identification might 
be among the causes for such a wide range. In a 
study conducted by Ierodiakonou et al. on COPD 
patients using the Frail Non-disabled (FIND) survey, 
frailty was determined with a ratio of 82% (16). In our 
study, the prevalence of frailty determined by the 
TFS test was 63.9%; with the likely causes of such 
a high prevalence rate, being the screening tool, 
the number of patients, the study group involving 
patients over 65 years of age only, and COPD as a 
disorder with systemic inflammatory effects (15,17). 

Most questionnaires used for frailty screening 
have not been developed to be self-applicable (18). 
The TFS test is a questionnaire used to determine 
the frailty status of the patients in our study; it is an 
understandable and straightforward test that can 
be used for early diagnosis of health-related prob-

lems in the elderly, and its validity and reliability has 
been proven in Turkey (4). 

Chronic diseases are among the critical factors 
in determining frailty. According to the frailty phe-
nomenon defined by Fried et al., chronic diseases 
play a significant role in the initiation of frailty (19). 
The Frailty Index, suggested by Rockwood et al., 
involves chronic disorders as a criterion of priority 
(20). Chronic diseases are common risk factors and 
symptoms associated with frailty. In addition, drugs 
used in chronic diseases may lead to frailty. In the 
TFS used in our study, chronic diseases were found 
to be determinants of frailty. In our study, statistical-
ly significant relationships and positive correlations 
between the number of comorbidities, the number 
of drugs used, and the TFS were determined, sup-
porting the studies mentioned above.

In a study conducted by Ierodiakonou et al., in 
COPD patients, statistically significant differenc-
es were reported between the frail and non-frail 

Table 2. Tilburg Frailty Score According to GOLD staging in COPD

Variable A (n=20) B (n=21) C (n=5) D (n=15) P

Frailty score 3.95±2.13 7.33±3.45 7.00±2.65 6.13±3.05 0.006

Physical Component Score 2.10±1.79 4.10±2.23 4.00±1.73 3.13±2.36 0.023

Psychological Component Score 0.95±0.92 2.05±1.32 1.33±1.53 1.75±1.34 0.045

Social Component Score 1.00±0.45 1.19±0.60 1.67±0.58 1.25±2.00 0.138

Abbreviations: GOLD: Global initiative for chronic obstructive lung disease; COPD: Chronic obstructive pulmonary disease

Table 3. Comparison of CAT, BODE Index, and 6MWT 
Results of Group 1 and 2

Group 1
(n=22)

Group 2
(n=39) P

CAT score 8.64±5.93 13.39±7.89 0.027

BODE index 2±1.75 2.82±2.08 0.232

6MWT (m) 348.57±126.59 322.45±80.68 0.277

6MWT (%) 64.81±16.45 56.55±12.87 0.044

Abbreviations: 6MWT: Six-minute walking test, CAT score: COPD evalua-
tion questionnaire 
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groups with respect to age, GOLD stage, pres-
ence of uncontrolled disease, high CAT and mMRC 
scores, number of exacerbations, smoking cessa-
tion status, and accompanying comorbidities. Simi-
larly, in our study, statistically significant differences 
were seen between the frail and non-frail patients 
with respect to the GOLD stage, the CAT score, 
the number of comorbidities, and the number of 
drugs used in COPD patients. The frailty score was 
significantly increased in patients with GOLD stag-
es B and C compared to those in GOLD stages A 
and D. In a study conducted by Ierodiakonou et 
al., the frailty scores of patients in GOLD groups A 
and C were reported to be significantly higher than 
those in GOLD groups B and D (16). The reason for 
such a difference might be the differences in using 
the mMRC and CAT scores while determining the 
groups. In our study, no significant relationship was 
found between the prevalence of frailty and smok-
ing cessation status, the number of exacerbations, 
and the mMRC score. 

In a study conducted by Kusunose et al., the Ki-
hon checklist score of frailty was found to correlate 
with the CAT score. In our study, a positive correla-
tion was determined between the TFS and the CAT 
score, supporting the results of Kusunose’s study. 
In the study by Kusunose et al., no correlation was 
determined between the total Kihon checklist score 
and the parameters of the PFTs (9). Similarly, in our 
study, no correlation was determined between the 
TFS and the parameters of the PFT. 

COPD and frailty have common risk factors such 
as age and smoking. Besides, they involve common 
pathophysiological mechanisms such as chronic in-
flammation, dysregulation of the immune system, 
and impaired neuroendocrine regulation. Serum 
levels of inflammatory indicators such as hsCRP, IL-
6, and TNF-α increase in systemic inflammation (21). 
In a study conducted by Dogrul et al., investigat-
ing the presence of inflammation in patients aged 
over 65 years, the CRP levels were similar whereas 
significant differences were reported to be present 
between frail and non-frail groups with respect to 

sedimentation, NLR, and CRP/albumin ratio (22). 
Similar to the study of Dogrul et al., a significant 
difference was determined between the groups 
with respect to NLR in the present study. Howev-
er, no significant differences were found between 
the hs-CRP, IL-6, IL-18, and 8OH-dG values of the 
study groups. Besides, no significant correlations 
between the Tilburg score and the indicators of 
inflammation and oxidative stress were present in 
our study. The result that no difference was found 
between the two groups regarding the indicators of 
inflammation, except for NLO, might have originat-
ed from the fact that most of the patients in both 
groups were diagnosed as having severe COPD ac-
companied by systemic inflammation.

In COPD patients, dyspnea leads to immobility, 
and physical activity decreases with increasing age. 
Walking distance, which is an important determi-
nant of frailty and showing exercise capacity, is an 
essential parameter reflecting the multi-systemic 
effects of disease severity in COPD. Walking dis-
tance can be evaluated using the 6MWT (23). Few 
studies investigating frailty and walking tests are 
available in the literature. In a study conducted by 
Gale et al., the 6MWT result of the frail group was 
reported to be significantly lower than that of the 
non-frail group. In addition, a negative correlation 
was reported between the 6MWT and frailty (24). 

Table 4. Comparison of Groups 1 and 2 Regarding NLR, 
and the Indicators of Systemic Inflammation and Oxida-
tive Stress Parameters

Variable
(mean ± SD)

Group 1 
(n=22)

Group 2 
(n=39) P

NLR 2.27±1.23 3.05±1.46 0.007

HsCRP 1.49±0.27 1.79±1.18 0.859

IL-6 25.10±4.77 31.53±20.82 0.467

IL-18 5.26±3.33 6.24±4.67 0.912

8OH-dG 33.90±9.91 34.19±6.53 0.554

Abbreviations: NLR: neutrophil lymphocyte ratio, HsCRP: high sensitive 
C-reactive protein, IL-6: Interleukin-6, IL-18: Interleukin-18, 8OH-dG: 8-Hy-
droxy 2-deoxyguanosine 
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Similarly, a negative correlation was found between 
the 6MWT distance percentage and frailty score in 
our study. 

In COPD patients, findings such as anorexia or 
weight loss, related to both systemic inflammation 
and aging, are frequently identified. In a meta-anal-
ysis study conducted by Verlaan et al., analyzing a 
total of 28 studies and 5447 malnourished elderly 
patients, it was reported that two out of three mal-
nourished elderly individuals were physically frail 
(25). In our study, a negative correlation was found 
between body weight and frailty, and the BMI of the 
frail group was less than that of the non-frail group. 
Conducting further nutrition-related studies on frail 
COPD patients might help prevent the progression 
of frailty in these patients. 

The TFS is in conformity with parameters such 
as the GOLD staging that is used to assess COPD 
patients, BMI, the number of comorbidities and the 
drugs used, the CAT score, and the 6MWT percent-
age. Conventional evaluation of frailty alongside 
other tests for COPD assessment might hamper the 
progress of frailty, offer physicians supplementary 
information regarding COPD follow-up, and enable 
intervention at an early period, such as forwarding 

to physical and pulmonary rehabilitation, geriatric 
and nutritional experts to increase physical perfor-
mance and quality of life of such patients. 

There are many studies about frailty in elderly, 
or in chronic diseases. However, frailty syndrome 
was not studied extensively in chronic obstructive 
pulmonary disease, which is quite common among 
elderly male smokers. Moreover, the Turkish 
validation study of Tilburg frailty scale is published 
recently (4) and as far as we know, the present study 
is the first and only one using it to evaluate frailty in 
COPD patients. 

Besides, there is no comprehensive study in the 
current literature investigating factors effective for 
frailty syndrome in COPD and its relationship with 
systemic inflammation, and the TFS test is a practi-
cal test that can be performed in a short period at 
the out-patient clinic. For these reasons, we believe 
that our study would contribute to both the medical 
literature and the follow-up of COPD patients.

Conflicts of interest 
The authors of this article state that they have no 

conflict of interest.

REFERENCES
1. Lunenfeld B, Stratton P. The clinical consequences 

of an ageing world and preventive strategies. Best 
Pract Res Clin Obstet Gynaecol 2013;27(5):643-59. 
(PMID:23541823).

2. Chen X., Mao G., Leng S.X. Frailty syndrome: 
an overview. Clin Interv Aging 2014;9:433-41. 
(PMID:24672230).

3. Tudorache E., Fildan A.P., Frandes M., Dantes E., 
Tofolean D.E. Aging and extrapulmonary effects of 
chronic obstructive pulmonary disease. Clin Interv 
Aging 2017;12:1281-87. (PMID:28860729).

4. Arslan M, Meltem K.E, Sözmen M et al. The Turkish 
adaptation of the Tilburg frailty indicator: a validity 
and reliability study. Turkish Journal of Geriatrics 
2018;21(2):173-83.

5. Vestbo J, Hurd S.S, Agusti A.G et al. Global strategy 
for the diagnosis, management, and prevention 
of chronic obstructive pulmonary disease: GOLD 
executive summary. Am J Respir Crit Care Med 
2013;187(4):347-65. (PMID:22878278).

6. Fabbri L.M, Luppi F, Beghe B, Rabe K.F. Complex 
chronic comorbidities of COPD. Eur Respir J 
2008;31(1):204-12. (PMID:18166598).

7. Barnes P.J, Celli B.R. Systemic manifestations 
and comorbidities of COPD. Eur Respir J 2009; 
33(5):1165-85. (PMID:19407051).

8. Yazici O, Tas Gulen S, Eryilmaz U, Omurlu I.K. The 
evaluation of cardiac functions according to chronic 
obstructive pulmonary disease groups. Aging Male 
2020;23(2):106-11. (PMID:31037993).



2020; 23(4): 446-454

454

9. Kusunose M, Oga T, Nakamura S, Hasegawa Y, 
Nishimura K. Frailty and patient-reported outcomes 
in subjects with chronic obstructive pulmonary 
disease: are they independent entities? BMJ 
Open Respir Res 2017; 4(1): e000196. Published 
2017 Jul 3. (doi:10.1136/bmjresp-2017-000196.) 
(PMID:28883929).

10. Limpawattana P, Putraveephong S, Inthasuwan P, 
Boonsawat W, Theerakulpisut D, Chindaprasirt J. 
Frailty syndrome in ambulatory patients with COPD. 
Int J Chron Obstruct Pulmon Dis 2017;12:1193-98. 
(PMID:28458530).

11. Bousquet J, Dinh-Xuan A.T, Similowski T. et al. 
Should we use gait speed in COPD, FEV1 in frailty 
and dyspnoea in both? Eur Respir J 2016;48(2):315-
19. (PMID:27478189).

12. Global Strategy for the Diagnosis, Management and 
Prevention of COPD, Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) 2019 Report. 
[Internet]. Available from: https://goldcopd.org/wp-
content/uploads/2018/11/GOLD-2019-v1.7-FINAL-
14Nov2018-WMS.pdf. Accessed:05.10.2020.

13. Miller M.R, Crapo R, Hankinson J. et al. General 
considerations for lung function testing. Eur Respir 
J 2005;26(1):153-61. (PMID:15994402).

14. Turner G, Clegg A. British Geriatrics Society; Age 
U.K., Royal College of General P. Best practice 
guidelines for the management of frailty: a British 
Geriatrics Society, Age UK and Royal College 
of General Practitioners report. Age Ageing 
2014;43(6):744-7. (PMID:25336440).

15. Guan C, Niu H. Frailty assessment in older adults 
with chronic obstructive respiratory diseases. Clin 
Interv Aging 2018;13:1513-24. (PMID:30214171).

16. Ierodiakonou D, Kampouraki M, Poulonirakis I et al. 
Determinants of frailty in primary care patients with 
COPD: the Greek UNLOCK study. BMC Pulm Med 
2019;19(1):63. (PMID:30876423).

17. Karadag F, Karul A.B, Cildag O, Yilmaz M, Ozcan H. 
Biomarkers of systemic inflammation in stable and 
exacerbation phases of COPD. Lung 2008;186(6):403-
9. (PMID:18807087).

18. Walston J, Buta B, Xue Q.L. Frailty Screening and 
Interventions: Considerations for Clinical Practice. 
Clin Geriatr Med 2018;34(1):25-38. (PMID:29129215).

19. Fried L.P, Tangen C.M, Walston J et al. Frailty in older 
adults: evidence for a phenotype. J Gerontol A Biol 
Sci Med Sci 2001;56(3):M146-56. (PMID:11253156).

20. Rockwood K, Song X, MacKnight C et al. A global 
clinical measure of fitness and frailty in elderly 
people. CMAJ 2005;173(5):489-95. (PMID:16129869).

21. Ershler W.B, Keller E.T. Age-associated increased 
interleukin-6 gene expression, late-life diseases, 
and frailty. Annu Rev Med 2000;51:245-70. 
(PMID:10774463).

22. Dogrul R.T, Varan H.C, Kizilarslanoglu M.C et al. 
Relationship between frailty and inflammation. Eur J 
Geriatr Gerontol 2019;1:17-23.

23. DePew Z.S, Karpman C, Novotny P.J, Benzo R.P. 
Correlations between gait speed, 6-minute walk 
distance, physical activity, and self-efficacy in 
patients with severe chronic lung disease. Respir 
Care 2013;58(12):2113-19. (PMID:23696689).

24. Gale N.S, Albarrati A.M, Munnery M.M et al. 
Frailty: A global measure of the multisystem impact 
of COPD. Chron Respir Dis 2018;15(4):347-55. 
(PMID:29334783).

25. Verlaan S, Ligthart-Melis G.C, Wijers S.L.J, 
Cederholm T, Maier A.B, de van der Schueren 
M.A.E. High Prevalence of Physical Frailty Among 
Community-Dwelling Malnourished Older Adults-A 
Systematic Review and Meta-Analysis. J Am Med Dir 
Assoc 2017;18(5):374-82. (PMID:28238676).

https://goldcopd.org/wp-content/uploads/2018/11/GOLD-2019-v1.7-FINAL-14Nov2018-WMS.pdf
https://goldcopd.org/wp-content/uploads/2018/11/GOLD-2019-v1.7-FINAL-14Nov2018-WMS.pdf
https://goldcopd.org/wp-content/uploads/2018/11/GOLD-2019-v1.7-FINAL-14Nov2018-WMS.pdf


455

Turkish Journal of Geriatrics
DOI: ....
2020; 23(): ...-...

CORRESPONDANCE

1 E 

RESEARCH

  

  

  

  

Phone: +90  
e-mail:  

Received:  
Accepted:  

Turkish Journal of Geriatrics
DOI: 10.31086/tjgeri.2020.183
2020; 23(4): 455-462

CORRESPONDANCE

1 Tire Public Hospital, Chest Diseases Clinic, 
Izmir, Turkey

2 Izmir Metropolitan Municipality Hospital, 
Chest Diseases Clinic, Izmir, Turkey

3 Ege University Faculty of Medicine, Division 
of Geriatric Medicine, Department of Internal 
Medicine, Izmir, Turkey

THE EFFECT OF SURGICAL TREATMENT ON 
SURVIVAL IN GERIATRIC PATIENTS WITH 
STAGE I SMALL-CELL LUNG CANCER

RESEARCH

 Gülay İlkhan DAŞDEMİR1
  

 Hakan ÇELİKHISAR2  

 Aslı KILAVUZ3  

3Aslı KILAVUZ

Ege University Faculty of Medicine, Division of 
Geriatric Medicine, Department of Internal 
Medicine, Izmir, Turkey

Phone: +905323536570
e-mail: asli.kilavuz@gmail.com

Received:  Sep 30, 2020 
Accepted:  Nov 24, 2020

Introduction: The aim of our study is to investigate the effects of early stage 
surgical treatment on the survival of the geriatric patient group in small cell lung 
cancer.

Materials and Method: Patients over 65 years of age with a diagnosis of stage 
I small cell lung cancer were included. The patients included in the study were 
divided into three groups. 1. The surgical group 2. Non-surgical group 3. Untreated 
group. Overall survival and lung cancer-specific survival were evaluated among 
these 3 groups. 

Results: A total of 1248 patients were included in the study. 28.9% of the 
patients did not receive any treatments, 47.2% of the patients received non-surgical 
treatment and 23.9% of the patients received surgical treatment. The 5-year overall 
survival rates of the untreated group, non-surgical group and surgical group were 
7%, 10% and 32%, respectively (p <0.0001). According to the results of multivariable 
analysis, surgical treatment was an important factor in increasing overall survival 
when compared to the non-surgical treatment.

Conclusion: In patients aged 65-84 with stage I small-cell lung cancer, surgical 
treatment increased overall survival at a statistically significant level. 

Keywords: Geriatrics; Small Cell Lung Cancer; General Surgery; Survival
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INTRODUCTION
Today, lung cancer is the most commonly observed 
type of cancer in the world (1), responsible for 12.8% 
of all cases. Lung cancer is also ranked first in can-
cer-related deaths, accounting for 17.8% of all cas-
es (2). When 5-year survival rates are analyzed, the 
percentage is around 15% for all lung cancer pa-
tients (3). A further 15% of lung cancer patients are 
diagnosed with small-cell lung cancer (SCLC). At 
the time of diagnosis, the disease is generally at an 
extensive stage and, among untreated patients, the 
average survival time is limited to mere months (4). 
The prognostic significance of some parameters of 
SCLC patients were checked prior to treatment and 
analyzed with retrospective studies. It was shown 
that one of the most significant markers of survival 
is the stage of the tumor (5). Sex, age, and weight 
loss are also factors that affect prognoses (6). As 
humans’ average lifespan has increased, so has the 
average age of patients diagnosed with SCLC. A 
study supporting this view found that the percent-
age of SCLC patients over the age of 70 increased 
from 23% to 44% over a period of 35 years, and that 
almost half of the limited-stage SCLC patients were 
diagnosed once past the age of 70 (7). Radiother-
apy and chemotherapy are regarded as the basic 
treatments for patients with SCLC. Lately, however, 
several retrospective studies have shown that, in 
limited numbers of patients with SCLC who have 
undergone surgery, the overall survival duration 
increased and the 5-year survival rate was around 
50% (8). Additionally, National Comprehensive Can-
cer Network (NCCN) guidelines state that surgical 
treatment should primarily be considered for Stage 
I (T1–2, N0) SCLC patients (9). However, in clinical 
practice, it is believed that younger patients may 
be more suitable candidates for surgical treatment, 
due to co-morbidities, post-operative complica-
tions, and patient performance (10). 

Chronological age is often a poor predictor of 
treatment response and toxicity. An ECOG or Karn-
ofsky Performance Status assessment, which are fre-
quently used in patients to be treated with cancer, 

may also be insufficient (11). When planning cancer 
treatments in geriatric patients, their level of func-
tionality and physiological capacity should be well 
evaluated before any other measures are undertak-
en. The International Society of Geriatric Oncology 
and the NCCN recommend a comprehensive geri-
atric assessment for patients over 65 years of age 
(12).

Nonetheless, in several studies, it is suggested 
that age is not a contraindication for surgery, so 
carefully selected Stage I SCLC patients aged 80 or 
above may benefit from surgical resection (13).

MATERIALS AND METHOD
Our study has a retrospective design. Patients over 
the age of 65 who were diagnosed with Stage I 
SCLC between January 1996 and December 2014 
were analyzed using the data obtained from the re-
cords of two hospitals. A total of 1248 patients were 
included in the study. Stage I was defined clinical-
ly or pathologically in accordance with the Amer-
ican Joint Committee on Cancer (AJCC) Staging 
systems. Additionally, patients without sufficient 
survival data (whose survival duration in months is 
unknown, or whose survival duration is absent or 
not calculated) and patients whose pulmonary sur-
gery details are not clear were excluded from the 
study. Patients whose pathological staging and sur-
gery data are not present were also excluded. For 
each case, the patient’s demographic data, the year 
and age at time of diagnosis, sex, location of the 
tumor, pathology, AJCC staging details, treatments 
(surgery, chemotherapy, or radiation), surgical pro-
cedures performed for reasons other than cancer, 
vital status, cause of death, and survival duration 
were recorded. 

Ethical approval was obtained from the local 
ethics committee (approval number: 54022451-
050.05.04-1786).
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Statistical Analysis
In this study, SCLC patients were classified into 

surgical, non-surgical, and untreated groups. The 
clinicopathological characteristics among the three 
groups were analyzed with Pearson’s Chi-squared 
test. The log-rank test and Kaplan-Meier analysis 
were used to estimate the patients’ overall survival 
and lung cancer-specific survival (LCSS). Multivar-
iate Cox models were realized to determine the 
predictors of survival. All statistical analyses were 
performed with IBM SPSS 22. The p-values are bi-
lateral, and p <0.05 was regarded as significant.

RESULTS
In total, 1248 patients were deemed to fulfil the 
study criteria and were assessed. The characteris-
tics of the patients enrolled are provided in Table 
1. Among all patients, 51.7% were male and 48.3% 
were female. The primary tumor location was most 
commonly the upper lobe (52.1%), followed by the 
lower lobe (32.1%), lingula (9.6%), and the middle 
lobe (6.2%) (p <0.0001). 

Distribution of patients based on the treatment 
administered was as follows: 365 patients were 
untreated (29.3% of total), 582 patients received 
non-surgical treatment (46.6%), and 301 patients 
received surgical treatment (24.1%) (p <0.001). The 
percentage of untreated patients for patients ages 
65–69 was 2.1%, 5.2% for patients aged 70–74, 
11.9% for patients aged 75–79, 31.7% for patients 
aged 80–84, and 49.1% for patients older than 85 
years. 

Concerning the reasons for not performing sur-
gery on 947 Stage I SCLC patients who received 
non-surgical treatment, we observed that, for 781 
patients (82%), surgery was not recommended; in 
65 patients (7%), there were surgical contraindica-
tions; a further 18 patients (2%) refused the opera-
tion; and 83 patients (9%) were not operated on for 
unknown reasons. 

In general, the overall survival duration and the 
LCSS duration of patients receiving surgical treat-

ment were observed to be longer. In terms of over-
all survival, the group receiving non-surgical treat-
ment was second, following the surgical group. The 
median survival in the surgical group was 26 months 
(95% confidence interval [CI] 18.4–31.6 months), in 
the non-surgical group it was 14 months (95% CI 
11.6–14.4 months), and in the untreated group, the 
duration was 6 months (95% CI 4.6–7.4 months). The 
5-year survival percentages of the surgical group, 
non-surgical group, and untreated group were 34%, 
13%, and 6%, respectively (p <0.0001). The 5-year 
LCSS percentages of the surgical group, non-surgi-
cal group, and untreated group were 62%, 36%, and 
21%, respectively (p <0.0001). The multivariate Cox 
analysis of factors affecting the outcomes among 
the study population are presented in Table 2.

In multivariate analyses, surgical treatment was 
associated with longer overall survival duration (Haz-
ard Ratio [HR] 0.506; 95% CI 0.391–0.655[p <0.0001]) 
and LCSS duration (HR 0.449; 95% CI 0.309–0.653 
[p <0.0001]), as compared to the non-surgical treat-
ments, as shown in Table 3. The adjusted HRs for 
the effect of surgery, non-surgical treatment, and no 
treatment on overall survival and LCSS in each age 
sub-group are provided in Table 3.

Similar results were observed in the patient 
group aged 80–84. The median survival in the surgi-
cal group was 23 months (95% CI 17.2–28.8 months); 
in the non-surgical group, it was 12 months (95% CI 
11.4–14.6 months); and in the untreated group, this 
duration was 6 months (95% CI 4.2–7.8 months). The 
5-year survival percentages of the surgical group, 
non-surgical group, and untreated group were 
32%, 11%, and 5%, respectively (p <0.0001). Lung 
cancer-specific survival percentages of the surgical 
group, non-surgical group, and untreated group 
were 55%, 27%, and 31%, respectively (p <0.0001). 
In multivariate analyses, when compared to non-sur-
gical treatment, surgical treatment remained an in-
dependent significant predictor of improved overall 
survival (HR 0.539; 95% CI 0.391–0.763 [p <0.0001]) 
and LCSS (HR 0.449; 95% CI 0.281–0.729 [p = 0.001]).  

In the patient group aged over 85, the median 
survival in the surgical group was 19 months (95% 
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CI 16.0–22.0 months); in the non-surgical group, it 
was 13 months (95% CI 8.4–17.6 months); and in 
the untreated group, this duration was 6 months 
(95% CI 3.4–8.6 months). The 5-year overall surviv-
al percentages of the surgical group, non-surgical 
group, and untreated group were 18%, 14%, and 
4%, respectively (p = 0.002). The 5-year LCSS per-
centages of the surgical group, non-surgical group, 
and untreated group were 55%, 40%, and 20%, re-
spectively (p = 0.012). In multivariate analyses, sur-
gical treatment was associated with higher overall 
survival (HR 0.913; 95% CI 0.511–1.649; [p = 0.771]) 
and LCSS rates (HR 0.661; 95% CI 0.271–1.617; [p = 
0,361]), compared to the non-surgical group. 

The 301 patients in the surgical group were 
assessed for the analysis performed for the as-

sessment of patients receiving adjuvant therapy. 
Among this group, 137 (45.5%) patients received 
post-operative adjuvant therapy, while 164 (54.5%) 
received only surgical treatment. The median over-
all survival duration of patients who only received 
surgical treatment was 18 months (95% CI 11.8–24.2 
months), while it was 38 months for those patients 
receiving post-operative adjuvant therapy (95% CI 
24.2–51.8 months). The 5-year overall survival rate 
in patients receiving post-operative adjuvant thera-
py was 36%; the rate was 32% in patients who only 
received surgical treatment (p = 0.031). The 5-year 
LCSS rate in patients receiving post-operative ad-
juvant therapy was 65%, and it was 55% in patients 
who only received surgical treatment (p = 0.036). 

Table 1. Characteristics of patients

Characteristics Total
n (%)

Untreated
n (%)

Non-surgical
n (%)

Surgical
n (%)

p

Sex

Female

Male

603

645

(48.3)

(51.7)

188

177

(51.5)

(48.5)

262

320

(45.1)

(54.9)

153

148

(50.8)

(49.2)

0.198

Age

65-69

70-74

75-79

80-84

≥85

135

188

347

414

164

(10.8)

(15.1)

(27.8)

(33.2)

(13.1)

8

19

43

116

179

(2.1)

(5.2)

(11.9)

(31.7)

(49.1)

57

72

107

146

200

(9.8)

(12.3)

(18.4)

(25.2)

(34.3)

157

72

34

21

17

(52.1)

(23.9)

(11.3)

(7.1)

(5.6

<0.0001

Tumour location

Upper lobe

Lower lobe

Middle lobe

Lingula

650

401

77

120

(52.1)

(32.1)

(6.2)

(9.6)

149

116

63

37

(40.1)

(31.7)

(17.2)

(10.1)

312

187

48

35

(53.6)

(32.1)

(8.2)

(6.1)

178

98

22

3

(59.1)

(32.5)

(7.3)

(1.1)

<0.0001

Grade 

Grade I-II

Grade III

Grade IV

Unknown

217

421

583

27

(11.8)

(33.7)

(46.7)

(2.2)

41

98

217

9

(11.2)

(26.8)

(59.4)

(2.4)

7

228

337

10

(1.2)

(39.2)

(57.9)

(1.7)

178

87

28

8

(59.1)

(28.9)

(9.3)

(2.7)

<0.0001

Patients receiving adjuvant therapy

Patients receiving no adjuvant 
therapy

-

-

-

-

-

-

137

164

(45.5)

(54.5)

>0.05

>0.05
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DISCUSSION
Although lung cancer is more common in elderly 
patients than young patients, studies specific to 
the elderly are very few. In studies conducted to 
determine the optimal treatment of lung cancers, 
patients under the age of 65 were often included in 
the patient group (14). In the last 10–15 years, stud-
ies have begun among geriatric patient groups; 
however, in these studies, patients in their seventh 
decade constitute the majority of subjects, and the 
number of patients over age 80 remains small (15).

Today, for early stage SCLC, the standard treat-
ment is concomitant radiochemotheraphy; for ad-

vanced stage SCLC, the standard of care for first-
line systemic therapy is platinum-based systematic 
chemotherapy (16). Some recent studies have re-
ported positive outcomes for the surgical treat-
ment of early stage SCLC patients (17). Addition-
ally, NCCN guidelines state that surgical treatment 
should be considered for Stage I (T1–2, N0) SCLC 
patients (18). However, the median age of the pa-
tients included in the retrospective studies on which 
these guidelines are based was 60–75 years (19,20). 
To the best of our knowledge, there are no studies 
in the literature that specifically assesses the surviv-
al-related outcomes of surgical treatment in SCLC 

Table 2. Multivariate analysis of clinicopathological factors affecting outcomes in elderly and geriatric patients

Clinical parameters Overall survival Lung cancer-specific survival

HR 95% CI p HR 95% CI p

Sex
Female
Male

0.920 0.726-0.929 0.004 0.913 0.754-1.105 0.404

Age (years)
 65-69
 70-74  
 75-79
 80-84
   ≥85

1.110
1.170
1.185
1.205
1.255

1.065-1.345
1.048-1.362
1.035-1.374
1.029-1.386
1.016-1.540

0.011
0.013
0.017
0.014
0.035

1.186
1.174
1.161
1.158
1.106

0.934-1.442
0.910-1.476
0.755-1.480
0.949-1.423
0.816-1.516

0.189
0.217
0.329
0.128
0.465

Tumour location
Upper lobe
Lower lobe
Middle lobe
Lingula

0.834
0.959
1.399
1.159

0.831-1.119
0.899-1.301
1.071-1.839
0.925-1.486

0.039
0.612
0.021
0.216

0.896
1.031
1.539
1.399

0.746-1.124
0.829-1.271
1.049-2.259
1.019-1.939

0.029
0.802
0.031
0.041

Grade
Grade I-II
Grade III
Grade IV
Unknown

1.676
1.669
1.611
1.689

0.878-2.986
0.899-3.089
0.869-2.949
0.919-3.099

0.379
0.099
0.131
0.089

1.394
1.369
1.541
1.341

0.624-3.216
0.589-3.181
0.681-3.499
0.591-3.051

0.479
0.459
0.299
0.489

Treatment
Untreated
Surgical
Non-surgical 

0.631
0.549
0.351

0.541-0.736
0.279-0.431
0.461-0.669

<0.0001
<0.0001x

<0.0001y

<0.0001z

0.619
0.469
0.289

0.501-0.771
0.361-0.619
0.221-0.389

<0.0001
<0.0001x

<0.0001y

<0.0001z

 x: p to compare the untreated group with the non-surgical group,  
y: p to compare the non-surgical group with the surgical group, 
z: p to compare untreated group with the surgical group.
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patients over the age of 75. Due to this situation, 
our study was particularly focused on patients over 
the age of 75, in hopes of clarifying the clinical value 
of surgery in the treatment of elderly and geriatric 
patients with SCLC. In clinical practice, considering 
the association of old age with increased comorbid-
ity, reduced functionality, more post-operative com-
plications, and relatively higher mortality, surgery 
is rarely performed on geriatric patients. However, 
contradictorily, some studies show that age is not 
an independent prognostic factor affecting survival 
and that the performance status and treatments ap-
pear to be valid prognostic factors (21,22). Satisfac-
tory long-term results were obtained when surgical 
resection was applied to carefully selected Stage 

I SCLC patients over the age of 80 (23,24). In our 
study, the median overall survival duration of the 
surgical group was found to be significantly higher 
than the non-surgical group.

Using subgroup analyses, we found that there 
was a clinical benefit and survival contribution of 
surgery observed in patients aged 65–69, 70–74, 
75–79, and even in the population aged 80–84, who 
have traditionally been assumed to derive fewer 
benefits from lung resection. In the group of pa-
tients aged 85 and above, patients receiving surgi-
cal or non-surgical treatment had longer overall and 
LCSS durations, when compared to the untreated 
patients. No significant differences were observed 
between the surgical and non-surgical treatment 

Table 3. Adjusted hazard ratios for the effect of surgery, non-surgical treatment and no treatment on overall survival and 
lung cancer-specific survival in each age sub-group

Sub-group Overall survival Lung cancer-specific survival

HR 95% CI p HR 95% CI p

Age ≥65 years
Untreated
Surgical
Non-surgical

 0.935
 0.395
 0.265

 0.615-0.904
 0.214-0.684
0.274-0.856

<0.0001
<0.0001x

<0.0001y

<0.0001z

 0.801
 0.234
 0.196

 0.342-0.494
 0.225-0.433
 0.141-0.304

<0.0001
<0.0001x

<0.0001y

<0.0001z

Age ≥70 years
Untreated
Surgical
Non-surgical

 0.786
 0.436
 0.296

 0.584-0.836
 0.314-0.565
 0.286-0.915

<0.0001
<0.0001x

<0.0001y

<0.0001z

 0.702
 0.364
 0.214

 
 0.389-0.671
 0.274-0.514
 0.166-0.296

<0.0001
<0.0001x

<0.0001y

<0.0001z

Age ≥75 years
Untreated
Surgical
Non-surgical

0.610
0.498
0.299

0.479-0.769
0.389-0.649
0.231-0.409

<0.0001
<0.0001x

<0.0001y

<0.0001z

0.601
0.451
0.271

 0.429-0.821
 0.310-0.649
 0.181-0.399

<0.0001
<0.0001x

<0.0001y

<0.0001z

Age ≥80 years
Untreated
Surgical
Non-surgical

0.659
0.539
0.359

0.509-0.861
0.391-0.759
0.249-0.521

<0.0001
    0.002x

<0.0001y

<0.0001z

0.721
0.449
0.319

 0.499-1.019
 0.281-0.729
 0.189-0.539

<0.0001
   0.071x

   0.001y

<0.0001z

Age ≥85 years
Untreated
Surgical
Non-surgical

0.449
0.909
0.421

0.291-0.719
0.499-1.649
0.229-0.749

   0.001
   0.001x

   0.759y

   0.004z

0.401
0.661
0.259

 0.211-0.789
 0.271-1.621
 0.111-0.641

   0.003
   0.008x

   0.361y

   0.003z

  x: p to compare the untreated group with the non-surgical group, 
  y: p to compare the non-surgical group with the surgical group,
  z: p to compare untreated group with the surgical group.
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groups. According to our study, surgery may be 
an acceptable element of multimodal treatment 
in patients aged 75–84. Additionally, when the role 
of post-operative adjuvant therapy was compared 
with only surgical treatment in geriatric patients, it 
was observed that post-operative adjuvant therapy 
contributed to their survival. 

This study had some restrictions. First, as this is 
a retrospective study, inherent selection bias was 
unavoidable. It is also possible that patients in the 
surgical group were healthier than the patients in 
the non-surgical and untreated groups. Another re-
striction was the lack of specific details regarding 

the performance status, chemotherapy and radio-
therapy regimen, comorbidities, etc. in the patient 
records we consulted. 

CONCLUSION
We have concluded that Stage I SCLC patients aged 
65–84 benefit from surgical resection with a 5-year 
overall survival rate of 32% and a 5-year LCSS rate of 
55%. Surgical resection treatment could be consid-
ered as a promising first-line treatment in suitable 
geriatric Stage I SCLC patients in the future.
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Introduction: Age-related changes in sleep attract increased attention 
from researchers and are studied in the context of micro- and macrostructures. 
Macrostructures include sleep onset, total sleep time, sleep efficiency, wake 
time after sleep onset, and non-rapid eye movement and rapid eye movement 
sleep percentages, latencies and durations. Sleep microstructures refer to a cyclic 
alternating pattern.The present study aims to investigate how sleep structures 
in older and middle-aged patients are affected by the widespread disease of 
obstructive sleep apnea. The authors believe that it provide additional information 
about sleep disorder pathogenesis.

Materials and Method: Patients who received a diagnosis of severe sleep apnea 
were divided into two groups: age ≥ 65 years old and 35-45 years old. Macro-and 
microstructural data from polysomnographic investigations were collected and 
compared.

Results: There were no statistically significant differences for total sleep time, 
sleep efficiency, wake time after sleep onset, rapid eye movement sleep latency 
and separate percentages of non-rapid eye movement sleep stages N1, N2 and N3. 
Regarding sleep microstructures, there were no differences between arousal index, 
cyclic alternating pattern rates, or percentage ratio of phase subtype.

Conclusion: The parameters of the macro- and microstructures in the older 
group are similar to those of the middle-aged group and are also basically similar to 
the parameters of previous studies; however, the percentages from phases A1, A2 
and A3 are different from most previous works. These considerations indicate the 
need for future investigation of geriatric sleep in different health and environmental 
conditions.

Keywords: Sleep; Sleep Stages; Sleep Apnea Syndromes; Aging; 
Polysomnography
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INTRODUCTION

Sleep is an integral part of human life and is one of 
the main factors determining vitality, consciousness, 
mental functions, homeostasis and other physio-
logical and psychosocial aspects of being human. 
Sleep is not a stable state, and its architecture dy-
namics change with age. Generally speaking, sleep 
in humans consists of cyclic turnover between rapid 
eye movement (REM) and non-REM (NREM) sleep. 
NREM sleep consists of light (N1 and N2) and deep 
(N3 or slow wave) sleep stages. REM sleep rep-
resents with a decrease in voluntary muscle tone 
and rapid eye movement. Aging per se is not the 
single reason for sleep disruption. The deterioration 
of architecture and quality of elderly people’s sleep 
are caused by altered homeostatic sleep regulation, 
lifestyle changes, physical activity and diet proper-
ties, comorbidities, chronic pain, medications and 
senile brain changes.

The sleep structures are evaluated by EEG, di-
vided into 30-second epochs to observe sleep mac-
ro- and microstructures. Macrostructures include 

NREM and REM sleep percentages, latencies and 
durations.

The definition of sleep microstructure includes 
waves which do not belong to the conventional 
30-s scoring epoch (1,2). One of the microstructural 
phenomenon is the cyclic alternating pattern (CAP), 
which is defined as aperiodic activity during NREM 
sleep and reflects the brain’s efforts in regulating the 
physiological structure of sleep (1,3). CAP is defined 
as repetitive spontaneous EEG patterns (arousal 
period/Phase A) lasting 10–60 s and subsequent re-
turn to background activity (quiet period/Phase B) 
(Figure 1) (1). The amount of CAP increases during 
sleep disruption, such as acoustic stimulation, in-
somnia, pain, sleep apnea, periodic limb movement 
or depression. Conversely, drug administration, nar-
colepsy or degenerative diseases reduce the CAP 
rate (4). CAP provides additional information about 
NREM sleep and may shed light on sleep disorder 
pathogenesis (3).

According to many studies, slow wave sleep 
(SWS), REM sleep, SE and TST decrease, but per-

Figure 1. Cyclic alternating pattern: arousal period (phase A), background period (phase B)
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centage of lighter sleep, daytime sleepiness, day-
time napping and the number of nocturnal awak-
enings increase with age, regardless of medication 
and comorbidities (5-8). However, some researchers 
argue that the effect of aging on REM sleep is un-
clear (9). Studies have examined the effect of age 
on CAP structure and have found that CAP rates 
and the ratio of CAP phases change depending on 
age and comorbidities (10).

Along with general deterioration in health 
among the elderly, there is an increased frequency 
of sleep disordered breathing, especially obstruc-
tive sleep apnea (OSA) (11). OSA is characterized by 
repetitive interruption of airflow during sleep, sleep 
fragmentation, snoring and day time sleepiness. 
The prevalence of OSA varies between 9%–38% in 
the general population and increases with age (12). 
A previous community-dwelling study reported a 
prevalence of sleep apnea1.7 times higher than av-
erage in subjects older than 60(13). Prevalence rates 
of severe OSA were 24% in the 65–95-year-old pop-
ulation (14).

Sleep apnea in the elderly worsens quality of 
life, existing diseases and such functions, as mem-
ory and learning, attention, motor and balance 
control. Sleep fragmentation, periodic nocturnal 
oxygen desaturation and increased sympathetic ac-
tivation during sleep are major factors that change 
sleep structures, leading to daytime sleepiness and 
increasing the risk of cardio- and cerebrovascular 
events (15).

The diagnosis and severity of sleep apnea re-
quires polysomnographic (PSG) investigation, 
including EEG, electro-oculography (EOG) and 
electromyography (EMG) as well as body position, 
cardiac, respiratory, audio and video monitoring 
during sleep. In addition to the usual scoring, this 
study employed a more advanced CAP scoring. 
Studies have shown that upper airway obstruction 
due to sleep apnea occurs in temporal connection 
with CAP. As a sensitive assessment, CAP involves 
EEG activity, muscle tone and autonomic responses 
even in the absence of apnea. Researchers believe 

that CAP analysis is a sensitive marker for detecting 
undercover sleep alterations that are not determin-
able by conventional scoring (9,16,17). 

So far, a lot of research on sleep architecture has 
been done in populations with sleep apnea and 
mainly focused on young and middle-aged adults. 
We were attracted to this topic to try to understand 
the potential relationship between aging and sleep 
breathing disorders by exploring such a valuable 
dimension as the CAP. The authors suggest that 
differences in sleep macro- and micropatterns that 
normally exist between elderly and middle-aged 
adults would persist even in the presence of severe 
apnea.

MATERIAL AND METHODS 
This retrospective study was approved by the Eth-
ical Committee of the Local University Faculty of 
Medicine (2020/01) and performed at our sleep 
center between May 2016 and January 2020. This 
study was conducted according to the principles 
expressed in the Declaration of Helsinki.

The inclusion criteria were male gender and 
diagnosis of severe obstructive sleep apnea. The 
exclusion criteria were previous diagnosis or treat-
ment of sleep disorders, such as central sleep ap-
nea, obesity-hypoventilation syndrome, restless 
leg syndrome, periodic limb movement disorders, 
insomnia or parasomnia and serious systemic dis-
orders such as heart, kidney or liver failure, uncon-
trolled hypertension and diabetes mellitus. Pa-
tients using certain medications within the previous 
month, such as antihistamines, antidepressants, 
sedative-hypnotics and neuroleptics were excluded 
from the study.

Of the 680 patients who underwent PSG, 47 
patients who met our criteria were included in the 
study. These 47 patients were divided into two 
groups according to their ages: 23 patients aged 
65 and over were in the first group, and 24 patients 
between 35-45 years were in the second group. The 
age, body mass index (BMI) and Epworth sleepiness 
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scale (ESS) scores of both groups were recorded 
(18).

Polysomnography
PSG was performed for both groups with video 

monitoring. No hypnotic drugs were allowed before 
recording. The recordings were carried out using a 
computerized recording workstation (Embla® Rem-
Logic™).EEGs were recorded using bipolar mon-
tages(F3-M2, F4-M1, C3-M2, C4-M1, O1-M2 and 
O2-M1).The following parameters were recorded: 
body position, electrooculogram (EOG), electrocar-
diogram (ECG), electromyogram (EMG) of the sub-
mental space and both tibialis anterior muscles, ox-
ygen saturation, nasal cannula, thermistor, snoring 
recorded by a microphone and respiratory efforts 
detected by inductance plethysmography.

EEG signals were subdivided into 30-s epochs 
and manually scored according to the American 
Academy of Sleep Medicine (AASM) Manual (19). 
Sleep scoring included stage W (wakefulness), 
NREM (stages N1, N2 andN3), REM, arousals, leg 
movements and respiratory measurements (apne-

as/hypopneas and desaturation indexes). AHI was 
calculated as the count of apneasor hypopneas per 
hour of sleep. The oxygen desaturation index (ODI)
was calculated as the number of desaturations (de-
crease of SpO2≥3%) per hour of sleep.

From asleep macrostructure viewpoint, we cal-
culated TST, SE, WASO, SL, REM sleep latency, 
arousal index and percentages of N1, N2, N3 and 
REM sleep.

These definitions are below:

Total sleep time: the time from sleep onset to 
the end of the final sleep epoch without time awake.

Sleep efficiency: the percentage ratio between 
total sleep time and time in bed.

Wake after sleep onset: the time spent awake 
in total sleep time.

Sleep latency: the interval between lights-off 
and the first appearance of a sleep stage.

REM sleep latency: the interval between lights-
off and the first REM sleep stage.

Arousal index: number of arousals per hour.

Figure 2. Cyclic alternating pattern A1, A2 and A3 subtypes.
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Figure 3. Cyclic alternating pattern A1 and A3 subtypes.

Figure 4. Cyclic alternating pattern A1 and A2 subtypes.
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Percentage of N1, N2 N3 or REM sleep: per-
centage ratio of each sleep stage to total sleep 
time.

CAP scoring was annotated according to the 
conventional criteria (20). These are defined as fol-
lows: 

A CAP sequence is composed of a succession 
of CAP cycles. Of the CAP cycles, ≥2 were com-
pound CAP sequences.

A CAP cycle is composed of a phase A (activa-
tion period) and phase B (subsequent background 
period) (Figure 1).

Phase A is divided into three subtypes: A1, A2 
and A3.

Subtype A1is composed of low-frequency ac-
tivity, such as K-complexes and slow waves (Figures 
2-4).

Subtype A2 is a transitional type between A1 
and A3 and is composed of mixture of slow and fast 
EEG activities (Figure 4).

Subtype A3is represented by>50%of high-fre-
quency activities, such as EEG arousals and polypha-
sic bursts (Figure 2-3).

The following CAP parameters were calculated: 
CAP rate (percentage of CAP time to total NREM 
sleep time) and, separately, percentages of phase 
A1, A2 and A3 time to total NREM sleep time.

All recordings were carried out by automatic 
scoring with the subsequent control and manual 
corrections. They were then calculated for statistical 
analysis. 

Statistical Analysis
SPSS (Statistical Package for Social Sciences) 

15.0 for Windows was used for statistical analysis. 
A Chi-square test was used to compare qualitative 
data. The Kolmogorov-Smirnov test was used to 
determine whether the data were normally distrib-
uted. The nonparametric Mann-Whitney U test was 
used for non-normal data, while the parametric Stu-
dent t-test was used for normally distributed data.  

Normally distributed variables were expressed as 
mean±SD, while skewed variables were expressed 
as median (interquartile range). Pearson and Spear-
man’s correlation analyses were used to assess cor-
relation between ESS and BMI scores and various 
sleep structure parameters. Values of p<0.05 were 
accepted as significant.

RESULTS
The average age of 23 male patients with severe 
OSA in the first group was 67.9±6.91 years, while 
the group 2 was 41.0±4.40 years. BMI was found to 
be significantly higher in group 1 patients (group 1 
BMI = 36.01; group 2 BMI = 31.5; p = 0.011). There 
was also a statistically significant difference between 
the groups in terms of ESS (group 1 mean ESS = 
13.6, group 2 mean ESS = 8.7, p = 0.001). On the 
other hand, the groups showed no significant differ-
ence in ODI, which were 48.5±17.5 and 52.8±20.3 in 
the elderly and middle-aged groups, respectively. 
There were no statistically significant differences for 
all macro- and microstructural parameters (Table 1). 
Also, there was no significant correlation between 
BMI and ESS scores and sleep macro- and micro-
parameters. 

DISCUSSION
Based on this research, we have encountered un-
expected results: data on the macrostructure of 
sleep in middle-aged apneic subjects statistically 
approached the data of elderly patients with the 
same disease, and these are also basically similar to 
the parameters of previous studies. In terms of mi-
crostructure, there were also no statistically signifi-
cant differences between the two groups. Although 
the CAP rates in both groups from our study do not 
differ from each other or, on the whole, from the 
results of similar studies, our CAP subparameters 
were different from most previous works.

The authors did not find the literature a compar-
ative study of sleep structure in severe apnea in dif-
ferent age categories. Many studies exploring the 
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Table 1. Comparison of parameters of sleep macro- and microstructure in Group 1 and Group 2. values of p<0.05 were 
accepted as significant.

Group 1 Group 2 p

TST (min) 342.3 ± 31.8 335.1 ± 31.0 0.44

SE (%) 90.2 ± 7.7 88.1 ± 9.2 0.39

WASO (min) 25.1 ± 26.0 28.9 ± 33.2 0.66

SL (min) 10.3 ± 7.3 14.1 ± 8.5 0.11

REM sleep latency (min) 119.7(99.7) 124.4 (90.4) 0.65

NREM N1 stage latency (min) 15.4 ± 8.7 12.4 ± 7.9 0.23

NREM N2 stage latency (min) 40.8 ± 13.0 40.7 ± 15.0 0.96

NREM N3 stage latency (min) 33.8 ± 20.2 31.6 ± 13.4 0.66

N3 stage percentage (%) 11.42±9.91 13.58±7.45 0.39

REM sleep percentage (%) 12.4± 11.6 14.1 ± 8.9 0.56

Arousal index 23.0 ± 24.6 14.7 ± 14.4 0.17

CAP rate (%) 35.5 (18.1) 38.2 (20.9) 0.58

Phase A1 percentage (%) 25.8 (17.0) 26.7 (16.8) 0.92

Phase A2 percentage (%) 5.6 (6.0) 5.6 (3.9) 0.96

Phase A3 percentage (%) 4.1 (4.5) 5.9 (5.7) 0.27

AHI 48.2 ± 17.0 52.6 ± 17.9 0.39

Data are presented as mean±SD or median (interquartile range)
Abbreviations: TST: total sleep time; SE: sleep efficiency; WASO: wake after sleep onset; SL: sleep latency, CAP: cyclic alternating pattern; REM: rapid eye 
movement sleep; NREM: non-rapid eye movement sleep; AHI: apnea-hypopnea index

.

effect of age on sleep architecture have been car-
ried out among healthy and in mixed groups con-
sisting of healthy subjects and those suffering from 
various diseases, including sleep apnea.

Age-related sleep structural changes were con-
firmed by two different meta-analyses (5,21). Based 
on these and other previous investigations, TST 
and SE were significantly reduced in elderly sub-
jects. On the other hand, there are contradictory 
reports of whether SL varies with age. Most stud-
ies have shown a positive association between SL 
and increasing age, particularly in studies that com-
pared very young and elderly subjects. Our results 
showed statistically similar TST, SE and SL values in 
both groups, regardless of age. 

Studies included participants with OSA have 
shown no significant correlation between age and 

percentage of N1 and N2 sleep (5,21). Similarly, in 
the present study, N1 and N2 percentage did not 
change between the different age groups.

In contrast, the percentage of SWS and REM 
sleep decreases with age in adults (5,6). The exclu-
sion or inclusion of participants with OSA did not 
change the outcomes in all cases. Other authors 
have reported a small increase in the proportion of 
REM between ages 75 and 85 (21). The percentage 
and latency of REM sleep are close to values of a 
previous study whose participants were patients 
with severe OSA and an average age of 38.58 years 
(22). However, the percentage of slow sleep in our 
patients is significantly higher than in patients in 
that study. 

Difficulty of sleep maintenance, which presents 
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as a longer duration of WASO and increased arous-
al index, tends to decrease up to the age of sixty 
and remains mostly unchanged after this age, re-
gardless of the presence of sleep apnea (6). Arous-
al index values are similar to the data of previous 
studies, but WASO values are significantly different 
(17,22). This variability can be explained by the du-
ration of polysomnographic monitoring and the pa-
tient’s time leaving the device.

Usually, the CAP rate is correlated with age in 
healthy persons. Since the CAP rate is the measure 
of arousability, higher CAP rates are associated with 
poorer quality of sleep, the CAP rate shows a bi-
modal distribution along the normal lifespan with 
two peaks during adolescence and senescence, re-
spectively. It reflects the development and subse-
quent decline of physiological processes (10).

Many previous studies have confirmed that un-
treated patients with OSA present an exaggerated 
increase of CAP rates. For example, a recent study 
that examined CAP rates in participants aged be-
tween 40 and 70 suggested a significant increase 
in CAP rates among OSA patients (50.01±10.6) ver-
sus control subjects (19.3±7.9) (15). Another study 
reported that untreated middle-aged patients with 
OSA presented extremely increased CAP rates(3). 
The clinical review of Parrino et al. indicated that 
CAP rates in healthy middle-aged and elderly 
subjects were approximately 37.5% and 55.3%, re-
spectively (4). In our study, these rates were 35.3% 
in middle-aged participants and 39.1% in elderly 
OSA patients.  CAP rates from the literature review 
and the present study are similar in middle age, al-
though these compare healthy (in review) and OSA 
(in our study) patients. On the other hand, our el-
derly patients with OSA had lower CAP rates than 
elderly populations in the review. This can be ex-
plained by the fact that there were data used from a 
mixed population (healthy and with various comor-
bidities) in the review, while the present study chose 
only patients with severe OSA.

In the present study, both groups showed sta-
tistically similar phase A1, A2 and A3 percentages, 

but different counts of phase A subtypes (more A1 
phases than A2 and A3). As known, phase A1 is 
associated with restorative processes in healthies; 
and decreased arousability in some disorders (4). 
Our data were different from previous studies, in 
which the percentage of A1 phases was significantly 
lower than those of phases A2 and A3 (4,22). Full 
parallelism between our study and previous studies 
is impossible due to the different ages, comorbidi-
ties, activity levels, medications and cognitive pro-
files, which could determine the difference in phase 
A subtypes. 

The authors would like to note that this work 
was carried out in high altitude conditions (1100 m 
above sea level) and most patients were from near-
by settlements located at a high altitude. The effect 
of high altitude on the microstructure of sleep is still 
unexplored.

There may also be other methodological rea-
sons that led to the above results. The different EEG 
frequencies, particularly components of CAP, are 
not equally distributed over the scalp. The phase 
A1 components show a clear prevalence and are 
best recorded over the anterior frontal regions for 
the 0.25–2.5 Hz band; phase A3 components reg-
ister best over the parietooccipital areas for the 
7–12 Hz band (4). In our study, the CAP scoring was 
made from all recording electrodes. These EEG 
montages were mostly located in the frontocentral 
region. Since the A3 subtype mostly occurs in the 
parietooccipital region, the existing O1-M2 and 
O2-M1 montages may not be sufficient for detect-
ing A3 subtype. Another explanation could be that 
slow rhythms (the main part of phase A1) and auto-
nomic functions may have a reciprocal interaction 
in senescence. Autonomic reactions become softer 
and slower with advanced age. OSA patients have 
also observed termination of respiratory events with 
a predominant increase of delta power, which is a 
part of phase A1(4). Finally, the increase of slow os-
cillations and reduction of phases A2 and A3 can be 
explained by deterioration of the arousal system in 
elderly populations.
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One major limitation of the present study is the 
absence of a healthy control age-matched group 
and the lack in the literature of normative data 
on structures of sleep for elderly healthy people. 
These make it impossible to compare healthy and 
OSA patients. Other limitations of the present study 
were the small number of participants and inclusion 
of only male patients. We chose to work only with 
male participants because elderly men experience 
much greater impairment in NREM sleep than age-
matched women (7). 

All these considerations indicate the need for 
future investigation of geriatric sleep in different 
health conditions. External and internal arousal-re-

lated conditions must be taken into account, such 
as homeostatic, neuropsychiatric and autonomic 
system status, diurnal vigilance, presence of any 
pain, comorbidities, drug application, relative in-
convenience of sleep in a laboratory, ambient tem-
perature and noise. It is obvious that all data need 
careful analysis in light of internal and environmen-
tal factors. We believe that a future abundance of 
studies on this topic will answer these questions 
about daily clinical applications of microstructural 
analyses on the diagnosis of diseases and effect of 
treatment.

Conflicts of interest: The authors declare that 
they have no conflict of interest.
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Introduction: Objectives: Elderly cases have not been adequately represented 
in clinical trials with respect to chronic hepatitis C treatment. Extremely limited real-
world data is available on new direct-acting antivirals in elderly patients. Herein, we 
aim to evaluate real-world data on new direct-acting antivirals used in the treatment 
of chronic hepatitis C virus.

Materials and Method: Medical records of 122 patients who started treatment 
with new direct-acting antivirals between January 2018 and December 2019 owing 
to chronic hepatitis C virus infection were analyzed retrospectively. Patients were 
divided into two age groups: those younger than 65 years and those aged 65 and 
older. Sustained virological response at 12 week rates were compared between the 
two groups. Sustained virological response at 12 week treatment efficacy analyses 
were performed with both modified intention to tract and per protocol.

Results: Sustained virological response in the 12th week post treatment was 
similar in both elderly patients and younger patients. Per protocol analysis was 
97.6% (42/43) vs. 100% (56/56) and modified intention to tract analysis was 91.3% 
(43/45) vs. 91.8% (56/61), respectively. The most common genotype of patients 
aged 65 years and older were 1b 80%, and the most common genotype of patients 
younger than 65 years was 1b 57%. 

Conclusion: In the present study, Sustained virological response rates were 
similar in elderly patients compared to younger patients; however, very limited 
information is available on the effectiveness and safety of new, recently approved 
direct-acting antivirals in the elderly population.

Key words: Hepatitis C, Chronic; Antiviral Agents; Sustained Virologic Response; 
Turkey
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INTRODUCTION
Hepatitis C infection (HCV) is a major global out-
break, and an estimated 71 million people world-
wide are considered to be chronically infected with 
HCV. Approximately 399,000 people die annually 
because of HCV-related hepatic insufficiency and 
cancer (1,2). The estimated prevalence of HCV is 
0.2%–0.5% in the United States of America (USA) 
and Western Europe and 1%–3% in Japan (3,4). 
The prevalence of HCV in the normal population of 
Turkey is 1% (5). In some European countries and 
in countries such as Japan and Taiwan, the preva-
lence of HCV is high in the elderly population (6). 
In Europe and Japan, the prevalence of HCV can 
reach up to 12% in people aged between 61 and 70 
years. A study conducted in Egypt found that the 
prevalence of HCV significantly increased with age; 
it was 60% between 50 and 60 years of age, and 
about 40% cases occurred over 60 years of age (7).

Efficacy and safety data are very limited in the 
treatment of HCV in elderly patients, primarily in 
clinical trials, owing to incomplete reporting and 
exclusion (8,9). Historically, there have been signif-
icant age restrictions in interferon-based antiviral 
treatments. This is because compliance with treat-
ment is low in elderly patients, side effects are more 
common, and the response to treatment is low (10).

Very limited information is available in the liter-
ature on the effectiveness of newly used direct-act-
ing antiviral (DAA) drugs in Turkey. This study aims 
to compare the effectiveness of chronic hepatitis C 
treatment DAAs in patients aged 65 years and older 
as well as in patients aged younger than 65 years 

MATERIALS AND METHOD
Medical records of 122 patients who started treat-
ment with new DAAs between January 2018 and 
December 2019 because of chronic HCV infection 
were retrospectively analyzed. Sixteen cases were 
removed from the study for various reasons (Figure 
1).

DAA drug selection and treatment decisions 
were made according to current guideline recom-
mendations and according to the decision of the 
treating physician. The drugs used in the treatment 
were sofosbuvir (SOF) ± ledipasvir (LED) ± ribavi-
rin (RBV), ombitasvir (OBV) + paritaprevir/ritonavir 
(PTV/r) ± dasabuvir (DSV) ± ribavirin (RBV), and gle-
capravir (GLE) + pibrentasvir (PIB). The RBV dose 
was started according to the weight of the patients. 
The duration of treatment was set as 8, 12, or 24 
weeks based on previous treatment experience and 
the patients’ cirrhosis status. In some cases, liver fi-
brosis was evaluated via invasive liver biopsy or clin-
ically, radiologically, or through laboratory findings 
in others. 

For viral load determination, HCV–RNA levels 
were studied via real-time PCR (COBAS AmpliPrep/
COBAS Tagman, Roche Diagnostics, Germany) and 
HCV genotypes were studied using real-time HCV 
Genotype II (Anatolia geneworks, Turkey) system.

Sustained virological response (SVR-12) was 
described as the inability to detect HCV viral load 
12 weeks after treatment completion. Efficiency 
assessments other than SVR-12 were defined as 
follows. Early virological response (EVR): absence 
of serum HCV RNA after 4 weeks of treatment. 
Virological breakthrough: detection of previously 
undetected HCV RNA during treatment. Relapse: 
detection of HCV RNA, which was not detected at 
the end of treatment or during the follow-up after 
treatment. EVR and SVR-12 treatment efficacy anal-
yses were performed between both groups with 
modified intention to tract (mITT) and per protocol 
(PP). Patients who completed the treatment period 
and who had HCV RNA test results at the 12th week 
after end of treatment were included in the PP anal-
ysis. Patients with at least one HCV RNA test result 
in addition to pretreatment HCV RNA levels were 
included mITT analysis. All cases with unknown sus-
tained viral responses (SVR-12) were considered as 
unresponsive in mITT analysis.
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Figure 1. Study population flowchart
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Statistical Analysis 

IBM SPSS version 23.0 statistical package pro-
gram (SPSS Inc, Chicago, IL, USA) was used for sta-
tistical analysis. The suitability of variables to normal 
distribution was tested using the Shapiro–Wilk test 
and histogram. Mean and standard deviation was 
used for variables that were normally distributed, 
median (median) and interquartile range was used 
for variables that were not normally distributed. The 
Chi-square test was used to compare categorical 
variables between groups. Biochemical and he-
matological parameters before and 12 weeks after 
treatment were compared between groups through 
the Wilcoxon test. P values below 0.05 were evalu-
ated as statistically significant.

This study was performed with the approval 
of Mustafa Kemal University Faculty of Medicine 
Retrospective Ethics Board (reference number: 
04.06.2020-01).

RESULTS
During the study period, DAA regiment was admin-
istered to 122 cases. 106 cases meeting the criteria 
for inclusion were included in the study. Of the 106 
cases, patients in 45 cases (42.5%) were 65 years old 

and patients in over 61 cases (57.7%) were younger 
than 65 years of age. Of the cases having patients 
aged 65 years and older, 24 patients were female 
and 21 patients were male. Of the patients who 
were younger than 65 years of age, 23 were female 
and 38 were male. Table 1 shows the demograph-
ic, primary clinical characteristics, and biochemical 
as well as hematological parameters of patients 
according to age groups. Four cases had previous 
treatment experience: in one of these cases, the 
patient was over 65 years old, and in three cases, 
the patients were younger than 65 years of age. All 
experienced patients had previously used the com-
bination of IFN and RBV.

The most common genotype was 1b in patients 
aged 65 years and older (80%; n = 36) as well as in 
patients younger than 65 years (57%; n = 35) of age. 
However, the difference was statistically significant 
(p = 0.022). Figure 2 shows the genotype distribu-
tions of cases by age.

SOF ± LED ± RBV treatment was started in 11.1%, 
OBV + PTV/r ± DSV ± RBV treatment was started 
in 73.3%, and GLE + PIB treatment was started in 
15.6% patients aged 65 years and older. SOF ± LED 
± RBV treatment was started in 8.2%, OBV +PTV/r ± 
DSV ± RBV treatment was started in 73.8%, GLE + 

Figure 2. The genotype distribution by age groups
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PIB treatment was started in 18% patients younger 
than 65 years of age. No statistically significant dif-
ference was observed between the groups in terms 
of the agents used in the treatment (p = 0.893). Of 
the 106 cases, 9 had diabetes mellitus, 10 had hy-
pertension, 5 had coronary artery disease, and 7 
had chronic renal failure.

Early virological response (EVR) was observed in 
102 cases. EVR was 97/102 (95.1%) in all treatment 
regimens. It was detected as 53/57 (93.4%) in pa-
tients aged 65 years and older and 44/45 (97.8%) 
in patients younger than 65 years of age. No statis-
tically significant difference was observed between 
both groups (p = 0.290).

A total of 106 and 99 cases were included in 
mITT and PP populations, respectively, for treat-
ment outcome analysis. SVR-12 rates of patients 

aged 65 years and older were similar compared to 
patients younger than 65 years of age. PP analysis 
was 97.6% (42/43) vs. 100% (56/56) and mITT anal-
ysis was 91.3% (43/45) vs. 91.8% (56/61), respec-
tively. SVR-12 could not be studied in seven cases 
as the patients of these cases did not attend fol-
low-up examinations post treatment. SVR-12 rates 
are presented in Figures 3 and 4 according to age 
and mITT and PP analysis. No breakthrough was 
observed during treatment. Relapse was detected 
in a female patient aged 74 years at 24 weeks after 
treatment cessation. This patient in this case did not 
have prior treatment experience, was of genotype 
1b, and received OBV + PTV/r ± DSV treatment.

In the present study, the levels of alanine ami-
notransferase, aspartate aminotransferase, and bil-
irubin significantly decreased and albumin levels 

Table 1. Patients demographics and clinical characteristics at baseline by age groups in mITT population.

Elderly (n=45) Non-elderly (n=61) p value

Age 73.6 ± 6.8 47.5 ± 14.32 <0.001

Gender, male 21 (46.6) 38 (62.2) 0.109

Cirrhosis 4 (8.9) 4 (6.6) 0.720

Treatment-experienced 1 (2.2) 3 (4.9) 0.635

Genotype 1 37 (82.2) 39 (63.9) 0.022

HCV RNA level 246000 (77600-14076712) 407300 (135547-1334478) 0.426

Biochemical parameters

ALT 37 (19-56) 37 (18-58) 0.718

AST 35 (22-50) 35 (22-51) 0.898

BIL 0.70 (0.60-1.10) 0.70 (0.50-1.00) 0.162

ALB 4.30 (3.8-4.2) 4.26 ± 0.37 0.003

Crea 0.70 (0.60-0.90) 0.70 (0.60-0.90) 0.750

Hematological parameters

HGB 12.73 ± 1.72 14.05 ± 2.31 0.001

PLT 239733 ± 86729 216213 ± 61696 0.232

INR 1.04 ± 0.11 1.02 ± 0.10 0.267

Data expressed as n (%), median (IQR) or mean ± SD. Bold font indicates statistical significance. 
HCV RNA: hepatitis C virus ribonucleic acid, ALT: alanine aminotransferase, AST: aspartate aminotransferase, 
BIL: bilirubin, ALB: albumin, Crea: creatinine, HGB: hemoglobin, PLT: platelet, INR: international normalized ratio.



2020; 23(4): 473-481

478

significantly increased with DAA treatment in both 
elderly and younger patients. 

DISCUSSION 
Elderly individuals have traditionally received less 
HCV treatment than young patients (11). In the 
meta-analysis of Yang et al., SVR rates of IFN/RBV 
treatment were found to be low in patients aged 
65 years and older compared to patients younger 
than 65 years of age; in contrast, relapse was found 
to be significantly higher (12). Saab et al. reviewed 
four clinical trials and found that DAA and SVR-12 
rates were similar between patients aged 65 years 
and older and patients younger than 65 years (13). 
Real-world data were used herein, and SVR-12 rates 
were found to be similar between patients aged 
65 years and older and patients younger than 65 
years treated with new DAAs Clinical and real-world 
studies, new DAAs have higher SVR rates than IFN-
based treatments, and SVR-12 rates of new DAAs 

are above 90% (14-16). Real-world data on DAA 
treatment in elderly and advanced elderly patients 
is very limited. To the best of our knowledge, there 
is no other study comparing real-world data in Tur-
key on DAA treatment in patients aged 65 years and 
older and patients younger than 65 years of age. 
We believe that the present study is important be-
cause it is the first study to investigate real-world 
data on the elderly in Turkey.

Saab et al. retrospectively evaluated the results 
of four clinical trials. SVR was 98% in patients with 
HCV aged 65 years and older using LED/SOF GT-1 
and 97% in patients under 65 years of age (13). 
Herein, SVR-12 was determined to be 100% - and 
100% in both groups, respectively, owing to the 
small sample size. Sherigar et al. evaluated the re-
sults of 80 patients using LED/SOF in their study, 
and they found an SVR-12 rate of 94% (17). Dultz et 
al. found the SVR-12 rate to be 95% and 94% in non-
cirrhotic and cirrhotic patients over 70 years of age 
receiving GT-1b and LED/SOF ± RBV treatment. In 

Figure 3. SVR12 rates according to DAA regimens in PP population by age groups
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noncirrhotic and cirrhotic patients younger than 70 
years of age, SVR-12 was 95% vs. 91%, respectively 
(14). In their studies including real-world data, Lens 
et al. found an SVR-12 rate of 96% in patients who 
received LED/SOF ± RBV treatment (15). In these 
studies, it was found that SVR-12 was high in elderly 
patients receiving LED/SOF ± RBV treatment.

Lens et al. found an SVR-12 rate of 98.3% with 
OBV + PTV/r ± DSV ± RBV treatment in elderly pa-
tients containing real-world data (15). Sheregar et 
al. investigated patients receiving OBV + PTV/r ± 
DSV ± RBV treatment and found an SVR-12 rate of 
100% in patients aged 65 years and older as well 
as patients younger than 65 years (17). Herein, SVR-
12 was found to be 93.9% (31/33) in patients aged 
65 years and older and 93.3% in patients under 65 
years of age. Dultz et al. found that SVR-12 was 91% 
vs. 91% in noncirrhotic and cirrhotic patients over 70 
years of age who received GT1b and OBV + PTV/r 

Figure 4. SVR12 rates according to DAA regimens in mITT population by age groups

± DSV ± RBV treatment. SVR-12 was 93% vs. 94% in 
noncirrhotic and cirrhotic patients aged 70 years or 
younger (14). Although these studies show regional 
differences, the fact that SVR-12 is above 90% in el-
derly patients is important in terms of showing that 
chronic HCV cases are treatable regardless of age.

GLE + PIB have been found to be effective and 
safe in noncirrhotic cases in many phase III trials 
such as ENDURANCE 1-4 and SURVEYOR. These 
studies include patients over 65 years of age. These 
studies reported no failure of treatment with previ-
ous drug combinations and advanced age (18-20). 
Foster et al. examined real-world data in patients 
receiving GLE + PIB treatment, and found that SVR-
12 was 97.9% in patients aged 65 years and older 
and 97.3% in patients younger than 65 years, and 
there was no statistical difference between the age 
groups (21). Herein, SVR-12 in patients receiving 
GLE + PIB treatment was determined to be 100% 
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in patients aged 65 years and older and 81.8% in 
patients younger than 65 years. Low SVR in patients 
younger than 65 years in the present study may be 
associated with the small sample size. For this rea-
son, further studies with larger case series should 
be conducted in the elderly population in Turkey.

SVR rates can vary according to genotypes (GT). 
Sherigar et al. found that SVR rates with DAA were 
lower in the elderly with GT 1 genotype compared 
to younger patients (17). Backus et al. did not find a 
significant difference between treatment naive and 
treatment experienced elderly and young cases 
with GT 1 genotype; however, they found that SVR-
12 was significantly lower in GT 2 treatment experi-
enced elderly patients compared to young patients 
(22). In the study conducted by Su et al., GT 1 cases 
had higher SVR-12 than GT 2, 3, and 4 cases. In GT 3 
cases, SVR-12 was lower than other genotypes (16). 
In the present study, there was no significant differ-
ence in SVR-12 rates between genotypes. This may 
be due to the small sample size in our study.

In our study, genotype 1b was the most common 
in the distribution of genotype in both age groups, 
but this rate was low in younger than 65 years, gen-
otype 3 and 4 were found higher. We think that this 
may be due to the use of IV drugs and the increase 
in international contact.

Tapper et al. detected relapse in 44 patients 
who received LED + SOF treatment (23). Sherigar 
et al. detected treatment failure in 12 cases. Five of 
the cases were 65 years old and older and seven 
were younger than 65 years. They detected relapse 
in eight cases, partial response in three cases, and 

virological breakthrough in one case. They found 
that age was not a factor in both groups in terms 
of treatment failure and poor virological response. 
In five out of 12 patients with treatment failure, they 
detected HIV coinfection (17). In the present study, 
there were no cases of HIV coinfection. We detect-
ed relapse in one case aged 65 years and older. 
Therefore, we recommend that further multicentric 
studies with numerous cases should be conducted.

The limitations of this study include its retro-
spective design, investigation of regional data, and 
the small number of cases investigated. Another 
limitation is that the safety and side effects of DAAs 
were not evaluated herein.

CONCLUSION 
In the present study, SVR rates were found to be 
similar in elderly patients compared to younger pa-
tients, but there is very limited information about 
the effectiveness and safety of new and recently ap-
prove; however, very limited information on DAAs is 
available in the Turkish elderly population. Although 
majority DAA clinical trials include advanced age 
populations, the proportion of elderly patients is 
small. This study presents the first real-world data 
examining patients aged 65 years and older and pa-
tients younger than 65 years in Turkey. Short treat-
ment times with new DAAs can reduce drug-related 
side effects in the elderly. Therefore, we recom-
mend that further multicentric studies that examine 
the safety, efficacy, and side effects of new DAAs in 
elderly people should be conducted.
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Introduction: This study investigates the incidence and localization of thoracic 
degenerative disc pathologies, such as bulging and herniation, in geriatric patients.

Materials and Methods: Between January 2015 and August 2019, a total of 171 
patients were retrospectively examined in the study. The patients were admitted 
for dorsalgia and underwent magnetic resonance imaging (MRI) of the thoracic 
vertebra. All patients were examined for disc and endplate degeneration, bulging 
and/or disc herniation, and Schmorl nodes.

Results: Disc bulging/herniation was diagnosed in 534 (26%) of the overall total 
of 2052 intervertebral disc levels; 206 (10%) of these had bulging but no herniation. 
The location most commonly affected by bulging was T10-11 (n=46, 2.25%), 
followed by T11-T12 (n=45, 2.1%) Disc herniation was present in 329 (15.9%) of the 
levels; herniation was most common at T11-12 (n=51, 15.5%). 

Conclusion: The intervention of music therapy was found to have an effect in 
reducing anxiety and increasing sleep quality of patients. Music therapy can be used 
as an alternative method of treating the anxiety and increasing the sleep quality of 
geriatric hematology patients.

Keywords: Geriatric Assessment; Back Pain; Thoracic Vertebrae; Magnetic 
Resonance Imaging
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INTRODUCTION

Thoracic disc disease (TDD) is uncommon; it is esti-
mated that less than 1% of all disc herniations occur 
in the thoracic region (1). However, several autop-
sy series have revealed an incidence of 7% to 15% 
(2, 3). The majority of thoracic pathologies emerge 
during the third to fifth decades of life. Disk degen-
eration is the main cause, but trauma is also consid-
ered a major factor (1). The clinical demonstration 
of a thoracic disc herniation (TDH) depends on its 
location and morphologic characteristics. This may 
lead to delayed diagnosis or misdiagnosis of TDH 
(4). According to previous literature, 75% of TDHs 
occur below T8, 3% of cases occur between T1 and 
T2, and less than 1% occur between T2 and T3 (5, 
6). Cases with TDD usually present with upper back 
pain or pain radiating to a dermatome. However, 
the main initial symptom is nonspecific pain, fol-
lowed by sensory and motor disturbances. Symp-
toms of spinal cord compression are observed in 
most patients with TDD at the time of diagnosis 
(7). Multiple imaging techniques have been used 
to diagnose this condition; however, as for most 
vertebral diseases, magnetic resonance imaging 
(MRI) is the ideal technique for assessing thoracic 
disc problems, since it is both non-invasive and very 
sensitive (7-9).

There is currently very little data about TDD in 
elderly people. Although symptomatic degenera-
tive disc herniation occurs much less frequently in 
the thoracic spine than in other areas of the spine, 
the lack of research on the topic makes accurate 
diagnosis challenging (1). Moreover, there are few 
studies on pathology-related imaging of the thorac-
ic spine (10-12). Therefore, the current study inves-
tigates the frequency of thoracic disc bulging/her-
niation in a group of elderly patients and seeks to 
determine the most common clinical presentations 
of such pathologies.

METHODS AND MATERIALS
Subjects
The study was planned as a retrospective study 

aimed at describing and characterizing the frequen-
cy of thoracic degenerative disc pathologies in a 
geriatric population. Participants were patients who 
presented at a physical medicine and rehabilitation 
outpatient clinic with upper back pain for more than 
12 weeks and who were referred to the radiology 
department between January 2015 and August 
2019.

The inclusion criteria of the study were: age 
60 years and older and underwent an MRI scan of 
the thoracic vertebra due to complaints related to 
disc degeneration or to dorsalgia with suspected 
pathologies in the thoracic region. Patients with a 
chronic metabolic disorder, an infection, a malig-
nancy, a compression fracture, or a previous surgery 
in the thoracic region were excluded. Patients with 
prominent kyphosis and/or rotoscoliosis were ex-
cluded as well.

This study was approved by the local ethics com-
mittee. The study was conducted in accordance 
with Good Clinical Practice and the Helsinki Dec-
laration. Written and verbal informed consent was 
obtained from all participants.

Study Design
A total of 171 patients were included in the 

study. Each patient’s thoracic vertebrae were 
scanned, resulting in a total of 2052 scanned lev-
els (12disc levels). All T1- and T2-weighted sagittal 
and T2-weighted axial images were obtained with 
1.5 T (Tesla) scanners (Magnetom; Siemens, Erlan-
gen, Germany) and Philips Best (Netherlands). The 
following parameters were used: Sagittal T1 W (TR: 
615/560, TE: 11/12, FOV: 320/220, slice thickness: 
4/4 mm); sagittal T2 W (TR:3000/2930, TE: 83/110, 
FOV: 320/220, slice thickness: 4/4 mm); and axial T2 
W (TR: 4340/4200, TE:109/140, FOV:160/200, slice 
thickness: 4/4 mm). These parameters were used for 
both MRI devices. A picture archiving and commu-
nication system was used (PACS, General Electric, 
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Chicago, IL, USA). All MR images were assessed by 
the same radiologist, who has ten years of experi-
ence in spinal neuroradiology. Two evaluations were 
done for each patient at an interval of one month to 
ensure intraobserver reliability. 

Pathologies were characterized using updated 
lumbar disc nomenclature (13). The following pa-
thologies were observed: protrusion, herniation, 
sequestration, bulging and extrusion, degeneration 
of the disc and the endplate, and Schmorl nodes. 
Intervertebral disc degeneration was determined 
using the Pfirrmann classification system, in which 
Pfirrmann grades I and II indicate no interverte-
bral disc degeneration, while Pfirrmann grades III, 

IV, and V indicate intervertebral disc degeneration 
(14). Changes in the endplate were evaluated using 
Modic classification and classified as type I, II, or III 
(15). 

Statistical Analysis

The data were analyzed using the Statistical 
Package for the Social Sciences version 17 (SPSS 
Inc., Chicago, IL, USA). A Shapiro–Wilk test was 
used to check normality. Continuous variables were 
presented as the mean, standard deviation, and 
median (minimum–maximum) with regard to nor-
mality of distribution. Categorical variables were 
presented as frequency (percentage). 

Table 1. Imaging findings by thoracic level and age group.

Age H:

Disc Level
60-69 (n:102) 70-79 (n:56) >80  (n:13) Total patients 

(n=171)

B H B H B H B H B+H

T1-2 0 1 1 2 2 0 3 3 0

T2-3 1 3 1 6 2 1 4 10 0

T3-4 3 4 2 10 1 1 6 15 0

T4-5 1 6 1 11 1 2 3 19 0

T5-6 1 6 1 9 1 2 3 17 0

T6-7 4 11 4 18 1 5 9 34 3

T7-8 5 11 3 18 1 6 9 35 3

T8-9 9 13 7 14 4 3 20 30 4

T9-10 12 14 13 17 4 2 29 33 3

T10-11 23 21 18 25 5 4 46 50 7

T11-12 24 21 17 25 4 5 45 51 4

T12-L1 12 14 14 14 3 3 29 31 4

Total 95 125 82 169 29 34 206 328 28

H: Herniation; B: Bulging.
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Table 2. Disc pathologies identified via MRI by intervertebral disc levels.

Disc Level
Bulging Herniation Total level

nBulging Asymmetric 
bulging Protrusion Extrusion Sequestration %

T1-2 2 1 3 0 0 6 1.12

T2-3 3 1 10 0 0 14 2.62

T3-4 5 1 15 0 0 21 3.93

T4-5 2 1 19 0 0 22 4.11

T5-6 2 1 17 0 0 20 3.74

T6-7 8 1 34 1 0 44 8.22

T7-8 9 0 35 0 0 44 8.22

T8-9 20 0 30 0 0 50 9.35

T9-10 28 1 33 0 0 62 11.59

T10-11 46 0 48 1 1 96 17.94

T11-12 45 0 51 0 0 96 17.94

T12-L1 29 0 30 1 0 60 11.21

Total 199 7 326 3 0 535 100,00

RESULTS

A total of 171 participants (99 females and 72 males) 
were included in the study. The mean age of partic-
ipants was 68.2±6.9 years. Of the 171 participants, 
102 were aged 60 to 69 years (59%,65), 56were aged 
70 to 79 years (32%,75), and 13were over 80 (7%,60). 

Disc bulging or herniation was observed in 534 
(26%) of the total 2052 intervertebral disc levels 
analyzed in this study. When evaluated separately, 
206 (10%) discs demonstrated bulging. Bulging was 
most common at T10-11 (n=46, 2.2%), followed by 
T11-12 (n=45, 2.1%) and T9-10 (n=29, 1.4%). Disc 
herniation was present in 328 (15.9%) discs, most 

commonly at T11-12 (n=51,15.5%), followed by T10-
11 (n=50,2.4%) and T7-8 (n=35, 1.7%). Bulging and 
herniation were least common at T1-2, with an in-
cidence of only 0.1% (n=3). Table 1 shows the eval-
uation and frequency of disc pathologies at each 
thoracic intervertebral level for each age group. 
Higher age is related to higher grades of herniation 
at every level (Table 2).

In our study, 12 cases had single-level bulging 
and 19 had single-level herniation. Single-level 
bulging occurred most frequently at T10-11 (n=3), 
T11-12 (n=3), and T12-11 (n=3). Single-level herni-
ation occurred most frequently at T6-7 (n=5), T7-8 
(n=3), and T10-11 (n=3). A total of 194 cases had 
multilevel bulging; 309 cases displayed multilevel 
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herniation, and 28 cases presented with both. Mul-
tilevel bulging was most common at T10-11 (n=43) 
and T11-12 (n=42). Multilevel herniation was most 
common at T11-12(n=49) and T10-11 (n=47). Mul-
tilevel bulging and herniation occurred together 
most commonly at T10-11(n=7). The frequency dis-
tributions of single- and multilevel disc pathologies 
are shown in Table 3.

All participants in the study presented with back 
pain. Forty-six participants had signs of neural com-
pression. Of these 46 patients, 28 had herniation at 
multiple levels as well as a narrowed canal. One of 
these patients had a sequestrated disc, three had 
herniation at one level, six had herniation at two lev-
els, four had herniation at three levels, and four had 
bulging at multiple levels.

An evaluation of disc degeneration at the tho-
racic level indicated that no participants had Pfirr-
mann grade 1 or 2 degeneration, 267 (13%,01) had 
grade 3 degenerations, 1628 (79%,34) had grade 4 
degenerations, and 140 (6%,82) had grade 5 disc 
degeneration (Table 4).

In this study, endplate degeneration was found 
at 125 levels (6.09%), and Schmorl nodes were 
found at 439 levels (21.3%). Schmorl nodes were 
most common at T9-10, T10-11, T8-9, and T11-12 (in 
order of frequency) (Table 5).

DISCUSSION

This study was a retrospective investigation of 2052 
levels of the thoracic spine in 171 geriatric patients 

Table 3. Frequency of single- and multilevel disc pathologies.

Single level
Bulging

Single level
Herniation

Multilevel
Bulging

Multi-level
Herniation

Multi-level
Bulging+Herniation

T1-2 0 0 3 3 0

T2-3 0 1 4 9 0

T3-4 1 0 5 15 0

T4-5 0 2 3 17 0

T5-6 0 0 3 17 0

T6-7 0 5 9 29 3

T7-8 0 3 9 32 3

T8-9 1 2 19 28 4

T9-10 1 0 28 33 3

T10-11 3 3 43 47 7

T11-12 3 2 42 49 4

T12-l1 3 1 26 30 4

Total 12 19 194 309 28
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Table 4. Number of cases with each Pfirrmann grade by thoracic disk level.

gr3 gr4 gr5  Total

T1-2 24 142 5 171

T2-3 23 142 6 171

T3-4 24 140 7 171

T4-5 21 142 8 171

T5-6 21 141 8 171

T6-7 21 133 15 171

T7-8 21 131 17 171

T8-9 22 130 16 171

T9-10 22 130 17 171

T10-11 22 132 14 171

T11-12 23 128 17 171

T12-l1 23 137 10 171

Total 267 1628 140 2052

13.01% 79.34% 6.82%

who underwent MRI examinations of the thoracic 
vertebrae. The most common findings were disc 
degeneration, bulging, and herniation. Disc herni-
ation occurred most frequently at T11-12. Bulging 
was most frequent at T10-11. Endplate degenera-
tion was present in 6.09% of the 2052 levels ana-
lyzed, and Schmorl nodes were identified in 21.3%.

Most TDHs are diagnosed in the third to fifth de-
cades of life (1). Some studies have reported differ-
ent ages of diagnosis; for instance, Sarsılmaz et al. 
found that thoracic disc pathologies were most fre-
quent in the second and fourth decades (12). In this 
study, we examined patients in the sixth to eighth 
decades of life, and we accepted dorsalgia as an 
indication for thoracic vertebra MRI. MRI was used 
because of its high accuracy in diagnosing degen-
erative disc pathologies (1).

There are relatively few studies of age-related 
changes in the thoracic intervertebral discs. A pre-
vious retrospective study found that the prevalence 
of abnormal findings in the annuli, nuclei, and disc 
margins increases with increasing age, especially in 
the mid- and lower thoracic discs. Those authors 
suggest that disc recovery is unlikely after disc des-
iccation and height loss have occurred (16). Another 
study suggested a similar progression and found 
that developing degenerative changes became vis-
ible in imaging studies after 11 weeks (17). These 
results explain the increasing prevalence of thorac-
ic disc pathologies with age. Similarly, our findings 
support a significant incidence of thoracic disc pa-
thologies in patients over 60 years of age, especially 
in light of the reports by most literature that thorac-
ic pathologies are very rare.
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Table 5. Distribution of Schmorl nodes and endplate degeneration at all intervertebral levels.

Disc level Number of Schmorl nodes Disc level Endplate degeneration (level 
numbers)

T1 inferior 7
T1-2 1

T2 superior 7

T2 inferior 6
T2-3 2

T3 superior 6

T3 inferior 6
T3-4 1

T4 superior 6

T4 inferior 8
T4-5 3

T5 superior 8

T5 inferior 11
T5-6 3

T6 superior 8

T6 inferior 17
T6-7 14

T7 superior 15

T7 inferior 32
T7-8

13

T8 superior 22

T8 inferior 36
T8-9 20

T9 superior 26

T9 inferior 37
T9-10 26

T10 superior 30

T10 inferior 38
T10-11 22

T11 superior 29

T11 inferior 31
T11-12 15

T12 superior 24

T12 inferior 19
T12-L1 5

L1 superior 10

Total 439 125
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Previous studies have found that TDH is most 
common at the middle to lower segments of the 
thoracic vertebrae, with a ratio of about 75% (17, 
18). Sarsılmaz et al. showed that two-thirds of disc 
bulging and herniation pathologies occur from T7-8 
to T11-12. They also report that T6-9 is the most 
commonly affected level in patients under 50, while 
in older age groups, the most commonly affected 
levels are T10-12. Thus, they suggest that age-relat-
ed changes in the vertebral column and ligaments 
may cause alterations in the localization of thoracic 
disc pathologies (12). Our findings are similar; we 
found that disc bulging and herniation are most 
common at T10-11 and T11-12 in patients over 60.

Another noteworthy finding of our study was that 
36.2% of the patients had multilevel herniation. This 
incidence is higher than previously reported (about 
20% to 26%) (4, 19, 20). Sarsılmaz et al. also found 
that 21.3% of participants had herniation at more 
than one level –consistent with previous literature 
but lower than our results (12). However, previous 
studies also suggest that thoracic disc pathologies 
increase with age. Increasing age coincides with 
more serious Modic and Pfirrmann grades. There is 
a strong correlation between changes in the end-
plates and in the intervertebral discs, as evidenced 
by changes in the MRI. The greater the level of disc 
degeneration, the closer the relationship between 
the Pfirrmann and Modic classification systems (21). 
Furthermore, we included patients with complaints 
suggesting thoracic disc degeneration, which may 
have disproportionally increased the number of pa-
tients with multilevel pathologies, as they are more 
likely to present at the hospital with complaints.

In our study, both Schmorl nodes and endplate 
degeneration were most common at the low tho-
racic intervertebral levels. These findings align 
with previous literature (12, 18). There are several 
theories that attempt to explain the formation of 

Schmorl nodes and their relationships with degen-
erative changes in the thoracic spine; however, the 
most popular explanation suggests that they occur 
when the cartilaginous endplate of the vertebral 
body is disrupted due to changes in physical prop-
erties. The most popular description suggests that 
Schmorl nodes occur when the cartilaginous end-
plate of the vertebral body is disrupted by physical 
changes (18, 22).

The present study has some limitations. First, 
we only included patients with dorsalgia. Previous 
studies have found that patients with thoracic disc 
pathologies have atypical presentations, such as 
abdominal pain, isolated chest pain, and isolated 
thoracic spine tenderness. Second, this is a retro-
spective study, which does not allow an investiga-
tion of causal relationships. Therefore, the frequen-
cy and severity of cases reported in this study may 
be higher than that in the general population of pa-
tients over 60. However, there are very few studies 
on this topic, and better characterization of thoracic 
disc pathologies is needed.

CONCLUSION
It is a given that thoracic disk pathologies are rare. 
However, they are not as rare nor as insignificant 
as previously suggested. They are known to cause 
severe neurological deficits, but their atypical clini-
cal features make diagnosis difficult. To our knowl-
edge, the present study is the most comprehensive 
characterization of thoracic disc pathologies in 
elderly patients. The results of our study indicate 
an increase in the prevalence of thoracic disc pa-
thologies in elderly patients. Bulging, herniation, 
endplate changes, and Schmorl nodes occur more 
frequently at the lower intervertebral levels. Hernia-
tion and/or bulging at multiple levels are also more 
common than previously reported.
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Introduction:  We aimed to evaluate the correlation between disability approved 
by the medical board and frailty determined by the Edmonton Frail Scale, which is 
a tool used to assess frailty. 

Materials and Method: We enrolled patients admitted to the neurology 
outpatient clinic of the Bursa Yuksek Ihtisas Training and Research Hospital between 
1st-31st March 2019 for examination in order to obtain a disability report from the 
medical board.

Results: Cerebrovascular disease and dementia were more prevalent in older 
age, while epilepsy, cerebral palsy sequela and other neurological diseases were 
observed at a younger age. A strong correlation was observed between frailty 
analysis score and Balthazard disability percentage (p <0,001, r = 0,57). Similarly, 
there was a correlation between the physicians’ severe disability opinion and the 
Edmonton Frail index score. Scores for cognition, general health status, functional 
independence, frequency of forgetting to take prescription drugs, or indications of 
recent weight loss were higher for patients in the severe disability group who also 
had higher EFS scores. We found that EFS scores >8 correlate significantly with an 
increased risk of severe disability.

Conclusion: We conclude that use of the frailty analysis score in combination 
with Balthazard disability percentage for patients applying to the medical board 
could be practical and rational in    evaluating the degree of disability and predicting 
severe disability. Since only patients who applied for medical board evaluation to the 
neurology clinic were included in our study, our results are relevant for neurology 
cases and cannot be generalized for all patients who applied for evaluation.
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Cerebrovascular Disorders

ABSTRACT

https://orcid.org/0000-0002-9679-8007
https://orcid.org/0000-0003-0434-4807


THE ROLE OF FRAILTY IN PHYSICIANS’ DECISIONS FOR SEVERE DISABILITY

493

INTRODUCTION
A disabled person is defined as an “individual af-
fected by environmental aspects and attitudes re-
stricting his/her total and effective integration in so-
ciety in equal conditions with other individuals due 
to various levels of loss in his/her physical, mental, 
spiritual and sensorial abilities” (1).

The “World Report on Disability,” published in 
2011, stated that 15.6% of the world’s adult pop-
ulation (aged 18 and over) suffer from a disability. 
According to the “Turkey Disabled Research 2002” 
report, conducted by the Prime Ministry’s State In-
stitute of Statistics and the Prime Ministry Depart-
ment for the Administration of the Disable, found 
that 12.29% of the Turkish population had some 
form of disability (2,3 ).

Living standards for disabled citizens and the 
quality of service provided to these individuals are 
two important indicators of a country’s level of de-
velopment. In Turkey, disabled persons can be ad-
mitted to a health care provider who is authorized 

to certify an annual disability report, which allows 
that individual to request a medical board report 
that is needed for claiming social benefits such as 
financial support, disability allowance, employment, 
education, disability retirement, and tax reductions. 
Those who receive medical board approval are eval-
uated by specialists in physical medicine and reha-
bilitation, internal medicine, ophthalmology, oto-
rhinolaryngology, general surgery, neurology, and 
mental health, and their disability status is graded 
using the percentage scale (from zero to 100), ac-
cording to disability rates tables. These regulations 
categorize individuals who are unable to fulfil their 
daily needs even if they receive help as severely dis-
abled (or “fully dependent disabled”) (1). Patients 
who are considered severely disabled (“fully depen-
dent disability”) are presented to the physicians on 
the committee.

Frailty is defined as a state of increased vulnera-
bility to stress factors as a result of age-related de-
creases in physiological abilities (4). As frailty levels 

Table 1. Distribution of chronic diseases by gender

Chronic Disease Female
(n=44)

Male
(n=46) p-value

Cerebrovascular Disease 18(40.90%) 15(32.60%) 0.414a

Epilepsy 5(11.40%) 9(19.60%) 0.283a

Dementia 12(27.30%) 6(13%) 0.092a

Parkinson Disease 1(2.30%) 1(2.20%) 1.00b

Cerebral Palsy Sequel 2(4.50%) 2(4.30%) 1.00b

Other Neurologic Disease 11(25%) 14(30.40%) 0.565a

Neuropathic Pain 5(11.40%) 7(15.20%) 0.591a

Hypertension 10(22.70%) 14(30.40%) 0.408a

Diabetes Mellitus 8(18.20%) 9(19.60%) 0.867a

Cardiac Disease 8(18.20%) 11(23.90%) 0.505a

Orthopedic Diseases 2(4.50%) 1(2.20%) 0.612b

Eye Diseases 3(6.80%) 1(2.20%) 0.355b

Psychiatric Diseases 5(11.40%) 4(8.70%) 0.737b

Other Diseases 18(40.90%) 15(32.60%) 0.414a

Data expressed asn (%), a: Pearson chi-square test, b: Fisher’sexactchi-square test

Note: More than one disease may occur in the same patient.



2020; 23(4): 492-500

494

increase with more exposure to stress factors, so 
too does the risk of hospitalization, falls, delirium, 
mortality, and morbidity (5,6). Frailty has become a 
more pressing issue as the world population con-
tinues to age, with levels of frailty between 4 and 
59.1% having been reported (7). The prevalence of 
frailty among patients admitted to outpatient clin-
ics in developing countries is particularly high, at 55 
to 71% in Brazil and 28% in Peru (8). In Turkey, this 
rate is 39.2% (9).

There is no existing literature that applies the 
Edmonton Frail Scale (EFS)—which is used to as-
sess frailty—to patients who are admitted to a med-
ical board for disability evaluation in order to deter-
mine whether frailty levels can be used to predict 
approved disability status. The aim of this study is 
to evaluate the correlation between disability ap-
proval by a medical board in Turkey and frailty as 
detected by the EFS.

METHODS
Patients with a neurological disability who applied 
to the institutional health board of Bursa Yuksek Iht-
isas Training and Research Hospital for the purpose 
of obtaining a disability report between the 1st and 
31st March 2019, and had been admitted to the 
neurology outpatient clinic for examination, were 
included in the study. Patients under the age of 18, 
those who applied to obtain a medical committee 
report for job application, driver’s license, gun li-
cense, rest report and status reports were excluded 
from the study. 

For each patient, we recorded age, gender, di-
agnosis, comorbidity, disability rates, and severe 
disability status. Patients were also evaluated us-
ing the EFS. The patients’ disability statuses, which 
were being presented to the medical board for 
evaluation, were calculated using the Balthazard 
formula, after they had been assessed by specialists 
from each of the divisions listed above. The Baltha-

Table 2. Chronic disease and age correlation

Chronic Disease n with the disease/
free from the disease Positive Negative p-valuec

CVD 33/57 68(44-89) 58(22-90) 0.003

Epilepsy 14/76 40(22-78) 65(24-90) <0.001

Dementia 18/72 83(37-90) 58.50(22-89) <0.001

Parkinson Disease 2*/88 60.50(37-84) 63(22-90) NA

Cerebral Palsy Sequel 4/86 31.50(22-37) 63.50(24-90) <0.001

Other Neurologic Diseases 25/65) 52(24-84) 66(22-90) 0.002

Neuropathic Pain 12/78 59(31-70) 64(22-90) 0.288

Hypertension 24/66 65(42-88) 62(22-90) 0.273

Diabetes Mellitus 17/73 63(48-84) 63(22-90) 0.351

Cardiac Disease 19/71 66(58-89) 59(22-90) 0.011

Orthopedic Diseases 3*/87 65(58-81) 63(22-90) NA

Eye Diseases 4/86 73(36-84) 62.50(22-90) 0.478

Psychiatric Diseases 9/81 46(37-83) 63(22-90) 0.208

Other Diseases 33/57 62(24-90) 63(22-89) 0.947
For each chronic disease the data in the upper row is median age (minimum -maximum), n is the number of subjects having the disease /free from the 
disease. 
*: Unit number in the group not enough for statistical analysis. c: Mann Whitney U test
Note: More than one disease may occur in the same patient.
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zard formula is used to calculate degree of impair-
ment for individuals with more than one disability 
(1). The EFS is a simple test that was developed by 
Rolfson et al. at the University of Alberta in Canada, 
consisting of 11 questions and a physical assess-
ment (10). Turkish validity and reliability studies for 
the EFS were conducted by Aygor et al. (11). Our 
scale for this study consisted of 11 questions cover-
ing nine items: cognitive status, general health sta-
tus, functional independency, social support, med-

ication usage, nutrition, mood, continence, and 
functional performance. All items were assessed 
with one question, except general health status and 
medication usage, which used two questions. Cog-
nitive status and functional performance were test-
ed using the EFS; the timed-up-and-go test (TUGT) 
was used to assess functional performance; and the 
clock-drawing test was used to assess cognitive sta-
tus (10). The EFS test is scored between 0-17, with 
the following categories: 0-4 – not frail; 5-8 – vulner-

Table 3. Relationship between Balthazard Disability Percentage and Edmonton Frail score

Edmonton Frail Scale
Disability Percentage (%)

Median (min: max) p-value

Medication use 1
Yes(n=38) 67(36-89)

0.034c

No(n=52) 57.50(22-90)

Medication use 2
Yes(n=48) 72.50(22-90)

0.010c

No(n=42) 53.50(24-78)

Nutrition
Yes(n=22) 73.50(30-90)

0.003c

No(n=68) 59.50(22-89)

Mood
Yes(n=69) 64(24-90)

0.017c

No(n=21) 52(22-89)

Continence
Yes(n=46) 71(30-90)

<0.001c

No(n=44) 56(22-83)

Edmonton Frail Scale
Disability Percentage(%)

rs p-value

Cognition 0.49 <0.001

General health status 1 0.20 0.056

General health status 2 0.47 <0.001

Functional independence 0.53 <0.001

Social support 0.05 0.661

Functional performance 0.55 <0.001

Frailty analysis    score 0.57 <0.001
Data is given as median(minimum: maximum). c: Mann Whitney U test

rs: Spearman correlation coefficient

Medication use 1: Do you regularly use 5 or more different drugs?

Medication use 2: Do you forget to take your prescription medicines from time to time?

General Health 1: How many times were you hospitalized last year?

General Health 2: How would you describe your health in general?
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able; 7-8 – mild frailty; 9-10 – moderate frailty; and 
11 and above – severe Frailty.

Assessment of disability rates for all patients 
were conducted as per the guidelines in the “Reg-
ulation on Disability Assessment for Adults,” pub-
lished in Official Gazette No.30692 on February 20, 
2019. Approval for the study was received from the 
Bursa Yuksek Ihtisas Training and Research Hospital 
Ethics Committee (2011-KAEK-25 2019/02-21).

Statistical analysis
Based on the findings of this study, we conducted 

a post hoc power analysis using a large effect size, 
which was calculated by comparing the average EFS 
scores between severe disability status groups. Us-
ing an effect size of (d=1.56) with a sample size of 90 
(n1=57, n2=33), we achieved an estimated power of 
95% with a significance level of α= 0.05. A Kolmog-
orov-Smirnov test was used to assess whether the 
variables followed a normal distribution. Variables 
were reported as median (minimum: maximum) 
values. Based on the normality test results, a Mann 
Whitney U test was used to perform between-group 

comparisons. Categorical variables were compared 
using a Chi-square test or a Fisher’s exact test. In 
order to estimate the sensitivity and specificity of 
EFS score values in predicting severe disability sta-
tus, a receiver operator characteristic (ROC) curve 
analysis was performed. The reliability of the EFS 
was assessed using Cronbach’s alpha (α) coefficient; 
the reliability of the EFS was determined as α=0.83. 
We used SPSS (IBM Corp., released 2015. IBM 
SPSS Statistics for Windows, Version 23.0. Armonk, 
NY) and MedCalc Statistical Software, trial version 
16.4.3 (MedCalc Software bvba, Ostend, Belgium; 
https://www.medcalc.org; 2016) were used. A p-val-
ue of <0.05 was considered statistically significant.

RESULTS
Ninety people participated in the study. A total of 
44 (48.8%) participants were female and 46 (51.1%) 
were male. The mean age of the participants was 
60.5 ± 18.3 (min–max: 22–90) years. The median 
Edmonton Frail Scale (EFS) score was 9 (1-14). The 
median disability rate of the whole group was 87.5% 

Table 4. Relationship between frailty total and sub-group scores and severe disability status

Edmonton
Frail Scale

Severe Disability
p-value

Yes (n=33) No (n=57)

Cognition 2(0-2) 1(0-2) <0.001c

General Health 1 0(0-1) 0(0-2) 0.088c

General Health 2 2(1-2) 1(1-2) <0.001c

Functional independence 2(1-2) 1(0-2) <0.001c

Social support 0(0-2) 0(0-2) 0.314c

Medication use 1 15(45.50%) 23(40.40%) 0.637a

Medication use 2 25(75.80%) 23(40.40%) 0.001a

Nutrition 14(42.40%) 8(14%) 0.003a

Mood 27(81.80%) 42(73.70%) 0.379a

Continence 28(84.80%) 18(31.60%) <0.001a

Functional performance 2(0-2) 0(0-2) <0.001c

Frailty Score 11(5-14) 6(1-13) <0.001c

Data given as median (minimum: maximum) and n(%).
a: Pearson chi-square test, c: Mann Whitney U    test
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Figure 1. Receiver-operator characteristic (ROC) curves for determining the presence of severe disability. The area under 
the curve (AUC) for Edmonton Frail Scale Score is 0.84 with p<0.001.

(26–100%). In our study, cerebrovascular diseases 
(36.6%), dementia (20%), and epilepsy (15.5%) were 
among the most frequent causes of neurological 
disability. No statistical difference was observed 
between genders for cerebrovascular disease, ep-
ilepsy, or Parkinson’s disease patients. Although 
dementia was more common among women, no 
statistically significant difference was observed 
(p>0.05). Distribution of chronic diseases by gender 
is shown in Table 1.

Table 2 shows that the median age for those 
with cerebrovascular disease or dementia was high-
er. Epilepsy was more common in younger partici-
pants, but cerebral palsy patients were on average 
the youngest. Correlation between chronic diseas-
es and age are shown in Table 2.

Disability percentages were higher for patients 
who regularly used five or more different medica-
tions, as well as for those who forgot to take their 
prescription drugs, those who indicated that they 
had lost weight recently, those who frequently felt 

upset or depressed, and those who suffered from 
involuntary urination. An increase in disability per-
centages was detected in patients who had higher 
scores for cognition, general health status (based 
on the question, “In general, how would you de-
scribe your health?”), and functional independence. 
A significant parallel correlation was found between 
disability percentages and EFS score. The relation-
ship between the Balthazard disability percentages 
and EFS scores is shown in Table 3.

Scores for cognition, general health status, func-
tional independence, rates of forgetting to take 
prescription drugs, or indications of recent weight 
loss were higher for patients in the severe disability 
group; EFS scores were also higher for this group. 
The correlations between EFS scores and commit-
tee-certified disability status certified are included 
in Table 4.

A ROC curve analysis was performed to esti-
mate the sensitivity and specificity of EFS scores in 
predicting the presence of severe disability, with a 
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cut-off point for EFS scores being set at >8 (see Fig-
ure 1). The area under the curve for the EFS score 
was 0.84 (sensitivity: 93.90%; specificity: 66.70%; 
p<0.001), indicating that EFS scores >8 correlate 
significantly with an increased risk of severe disabil-
ity.

DISCUSSION
The power of the research was calculated as 95%. 
While cerebrovascular disease and dementia were 
more common in older participants, epilepsy, ce-
rebral palsy, and other neurological diseases were 
observed in younger patients. A strong correlation 
was observed between EFS score and Balthazard 
disability percentage; there was also a correlation 
between physicians rating a patient as severely dis-
abled and EFS index score.

There are not many studies on neurological dis-
ability in our country. One of the few, conducted by 
Çabalar et al. (12), reported that 10.87% of patients 
admitted to a medical board for evaluation were 
judged to be disabled because of their suffering 
from a neurological disease. another study by Benli 
Ar et al. (13) reported a figure of 22.3% for the same 
class of patients.

According to this research by Çabalar et al. (12), 
the highest mean age of any group admitted to the 
medical board with neurological disorders was for 
the group of dementia and Parkinson’s disease pa-
tients. In our study, the highest mean age was for 
dementia patients, while the second highest was 
for cerebrovascular disease. Epilepsy was more 
common for younger patients, while the youngest 
admitted patients were those with cerebral palsy. 
The diseases that most often caused neurological 
disability were cerebrovascular diseases, dementia, 
and epilepsy, according to the studies by Çabalar et 
al. (12) and Evlice et al. (14). Similarly, we observed 
that the most common neurological diseases 
among patients admitted to the medical evaluation 
board were cerebrovascular diseases, dementia, 
and epilepsy.

Çabalar et al. (12) found that 56.2% of the neu-
rologically disabled patients admitted to the medi-
cal board were male and 43.8% were female; Evlice 
et al. (14) found that 66% of neurological patients 
were men and 34% were women. In our study, how-
ever, 46 (51.1%) of the participants were male and 
44 (48.85%) were female. We observed no statisti-
cal difference between genders for cerebrovascular 
disease, epilepsy, and Parkinson’s disease patients. 
Although dementia was more prevalent among 
women, no statistically significant difference was 
detected.

There are several studies in existing literature 
that analyze the correlation between frailty and 
disability, with one study demonstrating a notable 
correlation between frailty and disability in farmers 
over 65 years of age who live in rural areas (15). It 
has also been observed that frailty and disability 
rates are higher in older adults with anorexia of ag-
ing than in those without anorexia of aging (16). 

Studies have also shown that frailty is an inde-
pendent risk factor for injury, complications, and 
mortality among surgical patients: Pre-operational 
frailty assessments have predicted complications 
and mortality following cardiac and abdominal op-
eration (17-19), while frailty has also been associated 
with higher mortality in lung and kidney transplant 
candidates and during the liver transplant waiting 
period (20-22). In addition, frailty has been shown to 
be a strong prognostic factor for mortality in elderly 
patients admitted for acute coronary syndrome and 
is associated with lower survival rates in colorectal 
carcinoma patients (23,24).

In Turkey, documented severe disability is one 
criterion for receiving social support. Severe dis-
ability in patients (“fully dependent disabled” per-
sons) is presented to a committee of physicians, 
who provide an opinion on disability status, with the 
possibility of different physicians having diverging 
opinions. We observed that patients with a frailty 
scale score >8 were more frequently certified as 
severely disabled, in line with Balthazard disabili-
ty percentage assessments. This study also found 
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Objectives: The definition of chronic critical illness in the elderly has not yet 
been determined. The aim of the study is to determine the prevalence and clinical 
features of chronic critical illness in the elderly population in Turkey.

Materials and Methods: Data from 16 intensive care units of public and private 
hospitals in Turkey were evaluated. Patients staying in the intensive care units for at 
least eight days between 2015 and 2017 and having at least one of the additional 
criteria were accepted as chronic critical illness and they were divided into two 
groups by age, those 65 and older and those under 65.

Results: The chronic critical illness patient rate in the intensive care units was 
10.7%. Of chronic critical illness patients in the intensive care units, 60.9% were 65 
years of age and older, and the mortality rate of patients 65 years and older was 
70%. The frequencies of ischemic stroke and sepsis, the number of patients with 
comorbidities, and the mortality rate were higher in patients over 65 years of 
age, while the frequency of traumatic brain injury, presence of a major wound, 
tracheostomy, length of hospital stay and cost of care were higher in patients under 
65 years of age.

Conclusion: We determined that prolonged mechanical ventilation, traumatic 
brain injury, tracheostomy and major wound presence in intensive care units 
patients 65 years and older increased hospital stay and costs. More work is needed 
to define chronic critical illness more clearly in elderly.
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INTRODUCTION

As a result of improvements in treatment in the 
intensive care unit (ICU), more patients survive 
acute critical illness. However, some of these 
patients have to live with long-term dependence 
on mechanical ventilation and other intensive 
care treatments (1). These patients who survive in 
the ICU and subsequently face a complex healing 
trajectory are described as chronic critical illness 
(CCI). It is increasingly recognized that patients 
with CCI are prone to psychological, physical, and 
cognitive dysfunction both during their stay in 
the hospital and after discharge (2). As a result of 
a recent consensus, patients who remained in the 
ICU for at least eight days and exhibited at least 
one of the following five conditions were defined as 
CCI: prolonged mechanical ventilation (PMV) >96 
hours extended; tracheostomy; serious injuries and 
/ or multiple organ failure; sepsis or others serious 
infections; ischemic stroke, intracerebral bleeding, 
or traumatic brain injury (TBI)(3).

The presence of various risk factors such as 
chronic kidney failure, frailty, repeated admissions 
to the ICU, and older age are indicators of poor 
prognosis in CCI patients (3). There has been an 
increase in the elderly population admitted to 
the ICU annually for the last two decades (4). The 
definition of CCI in the elderly has not yet been 
determined, thus preventing accurate analysis of 
elderly people with CCI. 

Although there has been a comprehensive 
discussion of CCI in the elderly population 
worldwide, CCI in the elderly has not been studied 
much in Turkey. The aim of this multicenter study is 
to determine the prevalence, clinical features, and 
characteristics of CCI in the elderly population in 
Turkey.

MATERIALS AND METHODS

A retrospective crossectional study was conducted 
in five different regions of Turkey between July 

2017 and June 2018. The study was approved by 
the Non-Interventional Van Yuzuncu Yil University 
Clinical Ethics Committee (June 20, 2017; No. 08). 
In addition, approval was obtained from the official 
administrations of the researchers they worked with 
who agreed to participate in the study. The medical 
records of patients treated in the ICU between 2015 
and 2017 were evaluated. The study was registered 
at ClinicalTrials.gov (identifier: NCT03262883).

Patients staying in the ICU for at least eight days 
and having at least one of the additional criteria 
were accepted as CCI (PMV, tracheostomy, sepsis, 
major wound, stroke, or TBI). CCI patients included 
in the study were also divided into two groups, 65 
years and older and under 65 years. Patients with 
illnesses other than CCI, length of ICU stay of ≤7 
days, and age <18 years were excluded from the 
study. 

Statistical Analysis

The data were evaluated in the IBM SPSS 
Statistics Standard Concurrent User V 25 (IBM 
Corp., Armonk, New York, USA) statistical program. 
For descriptive statistics, unit number (n), percent 
(%), mean ± standard deviation (x̅ ± ss), median 
(M), smallest value (min), largest value (max), first 
quartile (Q1) and third quartile (Q3) and interquartile 
distance (IQR –Interquartile range) are given 
as values. Pearson Chi-square test was used to 
compare categorical variables between groups. In 
case of a difference in Pearson Chi-square test, two 
proportion z tests with Bonferroni correction were 
used. The normal distribution of data of numerical 
variables was evaluated by Shapiro–Wilk normality 
test and Q-Q graphs. Since the data did not show 
normal distribution, two groups were compared 
with Mann–Whitney U test and three groups were 
compared with Kruskal–Wallis analysis. A p <.05 
value was considered statistically significant.
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RESULTS

Among 23,272 patients admitted to ICUs during the 
study period, 2,493 (10.7%) were CCI. Demographic 
characteristics and the clinical features of the CCI 
patients are presented in Table 1. 

PMV rate is high in both groups and shows 
similar distribution between groups (p = .300). 
The frequencies of ischemic stroke (p < .001) and 
sepsis (p < .001) in patients 65 years and older were 
significantly higher than in patients under 65 years 
(Table 2).

The number of patients with one, two, or three 
comorbid diseases in the 65 and older age group 
was significantly higher than in the under 65 age 
group. The mortality rate was higher in the 65 and 
older group (Table 3). 

Comparison of PMV, TBI, major wound, sepsis 
and tracheostomy with mortality, duration of 
hospitalization and cost are given in table 4. The 
duration of hospitalization with PMV, sepsis and 
tracheostomy were significantly higher in both 
groups. The duration of hospital stay for those 
with TBI and major wound in the 65 and older age 
group was significantly longer. The mortality rate 
of patients with sepsis, tracheostomy and without 
TBI in the overall patient group were significantly 
higher.

DISCUSSION

There are no clear criteria for defining the transition 
of patients with CCI from the acute phase to the 
chronic phase (3). In this study, we have determined 
the CCI criteria as a stay in the ICU of eight or more 
days and at least one of the six clinical causes (major 
wound, sepsis, stroke, PMV, tracheostomy, or TBI) 
in accordance with the literature. Among 23,272 
patients admitted to ICUs during the study period, 
2,493 (10.7%) were CCI. The rate of CCI seen in 
our study is similar to the rates reported by other 
authors (5% to 15%) (5, 6). CCI-associated hospital 
mortality rates were 61% in the this study, 65% in a 

multicenter study in Brazil in 2015, and 50% in a study 
conducted in Mexico (7). The in-hospital mortality 
rate was 10% in a study conducted in New Zealand 
and Australia (8). In the US, which is a developed 
country, CCI-associated in-hospital mortality rate 
was 31% (9). Our mortality results are higher than 
those of developed countries and similar to those 
of developing countries. 

Elderly patients account for 10 to 20% of all ICU 
admissions, and this number is growing steadily 
(10). In another study, the percent of patients over 
65 years of age in the ICU was 53%, according to 
data from training hospitals (11). In our study, the 
rate of elderly CCI patients staying in the ICU was 
60.9%, slightly higher than in other studies. PMV 
distribution was high in both groups and showed 
similar distribution between groups. The frequency 
of ischemic stroke and sepsis in patients 65 years 
and older was significantly higher than in patients 
under 65 years. The frequency of TBI, major wound 
presence, and tracheostomy was significantly 
higher in patients under 65 years of age. According 
to an observational study on the mortality rates of 
critically ill elderly patients admitted to the ICU, in-
hospital mortality rates are between 24% and 40%, 
three-month mortality rates are between 39% and 
41%, six-month mortality rates are between 37% 
and 51%, and one year mortality rates are between 
44% and 68% (10). The one-year mortality rate was 
73% in patients who had undergone mechanical 
ventilation for more than 14 days or underwent 
tracheostomy (12). In our study, the mortality rate of 
patients 65 years and older was 70%, and this rate 
was significantly higher than in those patients under 
65 years old (47.6%).

PMV accounts for a large part of ICU costs (13). It 
is known that that elderly people are more sensitive 
to lung damage caused by PMV and the incidence of 
acute respiratory failure (ARF) increases significantly 
with age. Many studies have shown that age of 
patients requiring mechanical ventilation and ARF 
are independently associated with mortality (14, 15). 
In our study, the number of patients with chronic 
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Table 1. Chronic critical illness (CCI) Characteristics

Variables n %
Gender
Male
Female

1462
1031

58.6
41.4

Age
`x ± ss
M (Q1-Q3)
min-max

65.5±18.7
70 (56-80)

18-101

Hospitalization year
2015
2016
2017

557
1071
865

22.3
43.0
34.7

Number of Comorbid Diseases
0 
1
2
3
4

1354
777
299
56
7

54.3
31.2
12.0
2.2
0.3

Those with Comorbid Disease * 
COPD 
DM 
CHF 
CLD 
CRF 
Cancer 
Solid Cancer 
Hematological Cancer

426
457
376
36
175

66
6

17.1
18.3
15.1
1.4
7.0

2.6
0.2

Primary Hospital Diagnosis 
Respiratory Failure 
Medical 
Cardiac 
Neurological disease 
Surgery (post op) 
Trauma

472
696
395
572
141
217

18.9
27.9
15.8
22.9
5.7
8.7

Chronic Disease Risk Factors * 
Prolonged Mechanical Ventilation 
Stroke 
Hemorrhagic Stroke 
Ischemic Stroke 
 
Traumatic Brain Injury 
Major Wound 
Sepsis 
 
Tracheostomy     
Undefined 
Mediastinal 
Permanent 
Temporary

2369

210
377

225
87
633

764
39
2

195
463

95.0

8.4
15.1

9.0
3.5
25.4

30.6
1.6
0.1
7.8
18.6
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Discharge Status 
No 
Yes

2146
347

86.1
13.9

Referral to a More Comprehensive Hospital 
No 
Yes

2445
48

98.1
1.9

Referral to the Same Comprehensive Hospital 
No 
Yes

2491
2

99.9
0.1

Transfer to Palliative Unit 
No 
Yes

2455
38

98.5
1.5

Transfer to Service 
No 
Yes

2466
27

98.9
1.1

Hospitalization Status In Intensive Care 
No 
Yes

2438
55

97.8
2.2

Refuse Treatment 
No 
Yes

2416
77

96.9
3.1

Survival  
Living 
Died

967
1526

38.8
61.2

Time on Mechanical Ventilator (Days)
`x ± ss
M (Q1-Q3)
min-max

27.2±30.8
17 (10-33)

0-355

Time spent in intensive care (Days)
`x ± ss
M (Q1-Q3)
min-max

31.4±32.4
21 (13-37)

8-384

Length of hospital stay (Days)
`x ± ss
M (Q1-Q3)
min-max

34.9±36.4
23 (14-41)

8-384

Cost after the 8th day ($)
`x ± ss
M (Q1-Q3)
min-max

7774.8±12444.1
4104.6 (1655.9-9449.3)

0.61-304252.9

Money Paid by Insurance ($)
`x ± ss
M (Q1-Q3)
min-max

10116.2±11252.8
6358.6 (3753.4-12242.1)

526.5-12242.1

* Each disease was evaluated separately. COPD: Chronic Obstructive Pulmonary Disease, DM: Diabetes Mellitus, CHF: Chronic Heart Failure, CRF: Chronic 
Renal Failure, CLD: Chronic Liver Disease
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obstructive pulmonary disease (COPD), longer PMV 
duration, and mortality were higher in the group 
over 65 years old. These findings confirm the results 
of previous studies. 

Sepsis is common in ICUs and is associated 
with high morbidity rates. Development of sepsis 
is higher in patients with CCI remaining in the ICU 
(16). In our study, the cost values after the eighth 
day and the mortality rates of the patients with 
sepsis in both groups were significantly higher 
than for those without CCI. While the percentage 
of patients with sepsis younger than 65 years who 
died was 68.7%, this percentage was 84.2% in the 
65 and older group.

It is known that the number of comorbid diseases 
increases with age. Patients with comorbidities in the 

Table 3. Comparison of Number of Comorbidities, Types of Comorbidities, and Mortality by Age

CD n(%) COPD n(%) DM n(%) CHF n(%) CLD n(%) CRF n(%) Cancer n(%) Mortality n(%)

0 1 2 3 4 No Yes No Yes No Yes No Yes No Yes No SC HC No Yes

< 65

(n=975)

665a

%68.2

221a

%22.7

78a

%8.0

10a

%1.0

1a

%0.1

870a

%89.2

102a

%10.8

855a

%87.7

120a

%12.3

904a

%92.7

71a

%7.3

959

%98.4

16

%1.6

931a

%95.5

44a

%91.4

937a

%96.1

33a

%3.4

5a

%0.5

511a

%52.4

464a

%47.6

≥ 65

(n=1518)

689b

%45.4

556b

%36.6

221b

%14.6

46b

%3.0

6a

%0.4

1197b

%78.9

321b

%21.1

1181b

%77.8

337b

%22.2

1213b

%79.9

305b

%20.1

1498

%98.7

20

%1.3

1387b

%4.5

131b

%8.6

1484b

%97.8

33a

%2.2

1b

%0.1

456b

%30.0

1062

%b70.0

χ2 127.755 45.123 38.808 76.068 0.437 15.417 8.383 125.135

p <.001 <.001 <.001 <.001 .509 <.001 .015 <.001

χ2: Chi-square test; a and b superscripts show the difference between age groups between categories. COPD: Chronic Obstructive Pulmonary Disease. DM: 
Diabetes Mellitus. CHF: Chronic Heart Failure. CRF: Chronic Renal Failure, CLD: Chronic Liver Disease

Table 2. Comparison of Chronic Critical Illness Risk Factors, Hospitalization Times and Costs by Age.

PMV n(%) Stroke n(%) TBI n(%) MW n(%) Sepsis n(%)
Tracheostomy 

n(%)
DHS 

DHS in 
ICU

Cost

No Yes No HS IS No Yes No Yes No Yes No Yes
M (Q1-

Q3)
M (Q1-

Q3)
M (Q1-

Q3)
<65 (n=975)

43 (4.4)
932 

(95.6)
791 

(81.1)
87 (8.9) 97 (9.9)

841 
(86.3)

134 
(13.7)

924 
(94.8)

51 (5.2)
767 

(78.7)
208 

(21.3)
643 

(65.9)
332 

(34.1)
25 (29) 22 (26)

4416.4 
(9101.1)

≥65 (n=1518)
81 (5.3)

1437 
(94.7)

1115b

(73.5)
123a

(8.1)
280b

(18.4)
1427b

(94.0)
91b

(6.0)
1482b

(97.6)
36b

(2.4)
1093b

(72.0)
425b

(28.0)
1086b

(71.5)
432b

(28.5)
22 (26) 21(23)

3981.9 
(9542.2)

χ2, z 1.076 33.392 43.416 14.411 13.917 8.737 2.950 0.951 1.810

p .300 <.001 <.001 <.001 <.001 <.001 .003 .341 .070

PMV, Prolonged Mechanical Ventilation; TBI, Traumatic Brain Injury; DHS, Duration of Hospital Stay (days); ICU, Intensive care unit; Cost, Cost after the 8th 
Day ($); HS, Hemorrhagic Stroke; IS; Ischemic Stroke. z: Mann–Whitney U test, χ2: Chi-square test; The superscripts a and b indicate the difference of age 
groups between categories.

ICU have higher in-hospital and long-term mortality 
rates (17). In our study, the number of patients with 
one, two, or three comorbid diseases in the 65 
and older age group was significantly higher than 
in the group younger than 65 years old. The high 
mortality rate in the over 65 age group may be 
related to comorbid diseases as mentioned above. 
Studies have reported that PMV, age, presence of 
comorbidity, and sepsis increase mortality (18). The 
findings of this study reaffirm the results of previous 
studies.

In conclusion, this is the first study that describes 
the characteristics of CCI in the elderly population in 
Turkey. In this study, we observed that the mortality 
rate in ICU was high and mortality increased at the 
age of 65 and above. Moreover, we determined that 
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Table 4. Comparisons for Prolonged Mechanical Ventilation, Traumatic Brain Injury, Major Wound, Sepsis and Tracheostomy.

Variables
All patients <65 ≥65

No Yes No Yes No Yes
M IQR M IQR M IQR M IQR M IQR M IQR

Prolonged Mechanical 
Ventilation

Hospital Duration (Days)
16.50 15 24.0 28 16.0 10 26.00 32 17 17 22 26

z=6.157; p<.001 z=4.661; p<.001 z=4.177; p<.001

Cost after the 8th day ($)
2211.2 6297.9 4202.2 7886.2 2355.1 4402.7 4524.1 9285.5 1774.2 6780.1 4016.9 7199.9

z=4.742; p<.001 z=3.650; p<.001 z=3.161; p=.002
n % n % n % n % n % n %

Survival
Living 52 41.9 915 38.6 22 51.2 489 52.5 30 37.0 426 29.6
Died 72 58.1 1454 61.4 21 48.8 443 47.5 51 63.0 1011 70.4

χ2=0.544; p=.461 χ2=0.028; p=.867 χ2=1.994; p<.158

Traumatic Brain Injury

Hospital Duration (Days)
23 26 28 30 25 30 27.5 30 22 26 28 24

z=1.645; p=.100 z=0.014; p=.989 z=2.005; p=.045

Cost after the 8th day ($)
4016.9 7601.5 5429.1 8955.2 4324.8 8912.9 4777 9053 3942.8 7000.6 5965.8 8613.5

z=2.473; p=.013 z=0.828; p=.408 z=2.413; p=.016
n % n % n % n % n % n %

Survival
Living 861 38.0 106 47.1 431 51.2 80 59.7 430 30.1 26 28.6
Died 1407 62.0 119 52.9 410 48.8 54 40.3 997 69.9 65 71.4

χ2=7.215; p=.007 χ2=3.311; p=.069 χ2=0.099; p=.753

Major Wound

Hospital Duration (Days)
23 27 24 27 25 31 22 30 22 26 31 26

z=1.505; p=.132 z=0.226; p=.821 z=2.239; p=.025

Cost after the 8th day ($)
4114.6 7791.1 4061.9 8125.5 4477.1 9119.5 3887.1 8348.1 3976.8 7069 4346.9 7950.0

z=0.142; p=.887 z=0.349; p=.727 z=0.450; p=.653
n % n % n % n % n % n %

Survival
Living 921 38.3 46 52.9 478 51.7 33 64.7 443 29.9 13 36.1
Died 1485 61.0 41 47.1 446 48.3 28 35.3 1039 70.1 23 63.9

χ2=7.532; p=.006 χ2=3.262; p=.071 χ2=0.647; p=.421

Sepsis

Hospital Duration (Days)
23 26 24 28 24 30 26.5 30 22 26 22 27

z=0.784; p=.433 z=1.171; p=.242 z=0.382; p=.703

Cost after the 8th day ($)
3864.9 7240.3 4946.7 8264.5 4050.8 8401.1 5509.7 11864.2 3719.4 6715.1 4471.3 7626.2

z=5.116; p<.001 z=4.092; p<.001 z=3.539; p<.001
n % n % n % n % n % n %

Survival
Living 835 44.9 132 20.9 446 58.1 65 31.3 389 35.6 67 15.8
Died 1025 55.1 501 79.1 321 41.9 143 68.7 704 64.4 358 84.2

χ2=114.949; p<.001 χ2=47.466; p<.001 χ2=57.232; p<.001
Tracheostomy

Hospital Duration (Days)
18 17 42 44 19 18 45 54 17 17 41 41

z=24.241; p<.001 z=15.157; p<.001 z=18.787; p<.001

Cost after the 8th day ($)
2807.5 4550.1 9805.9 12456.2 2733.4 4521.8 11052.1 14963.6 2870.2 4615.2 9081.7 11421.2

z=22.804; p<.001 z=15.062; p<.001 z=17.006; p<.001
n % n % n % n % n % n %

Survival
Living 649 37.5 318 41.6 341 53.0 170 51.2 308 28.4 148 34.3
Died 1080 62.5 446 58.4 302 47.0 162 48.8 778 71.6 284 65.7

χ2=3.727; p=.054 χ2=0.293; p<.588 χ2=5.116; p=.024

M: Median value. IQR: Distance between Quartiles. z: Mann –Whitney U test; χ2: Chi-square test
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PMV, TBI, tracheostomy, and major wound presence 
in the 65 and older age group increased hospital 
stay and costs. More work is needed to define CCI 
more clearly in elderly.
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Introduction: This study aims to investigate why some patients over 65 years of 
age cannot use their hearing aids.

Materials and Method: Hospital records between January 2018 and April 2019 
identified 1,017 patients who received a hearing aid. Among them, 373 patients 
over the age of 65 were included in the study. It was questioned that they did not 
use the hearing aid.

Results: The reasons for not using the hearing aid are as follows: 9 patients 
couldnot distinguish sounds; 8 patients’ cheap devices were not efficient; 6 patients 
showed a negative image so as not to be mentioned as disabled ; 6 patients’ device 
battery runs out too quickly but use it as needd; 5 patients’ device is making noise; 
3 patients’ device often fails; 3 patients reported it giving them headache; 2 patients 
feltirritated and that it injured theirear; 28 patients did not participate in the hearing 
rehabilitation program and did not contact the seller company to make the technical 
settings of the device.

Conclusion: Elderly patients complain that although they can hear voices, 
they have trouble understanding what the voices are saying, which are related 
but separate issues. Before applying the device, the age of the patient should be 
considered. All the details about the use must be taught to the person initially. It is 
very important to make technical adjustments depending on the software features 
of the device and routine control shouldbe included in the hearing rehabilitation 
program.

Key Words: Geriatrics; Presbycusis; Hearing Aids; Hearing Loss
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INTRODUCTION
Hearing disorders due to old age are called ‘pres-
bycusis’. This disorder is an age-related physiologi-
cal change of the sensorineural part of the hearing 
organ. Depending on the severity of the problem, 
the most common complaint of patients with pres-
bycusis is not being unable to hear the sound but 
the difficulty to understand what is being said (1).

While the incidence of presbycusis is 24-40% 
between the ages of 65-74, this rate increases up 
to 40-66% after the age of 75. It is the third most 
common health problem in the geriatric population 
following high blood pressure and arthritis (2).

Hearing is the most important factor in the for-
mation, development, and use of verbal commu-
nication. Presbycusis, affects the person not only 
organically but also psycho-socially and makes 
intense rehabilitation mandatory to provide the 
conditions that increase his/her quality of life. The 
first step toward rehabilitation is generally the se-
lection of appropriate hearing aids. Otherwise, an 
unwise hearing aid recommendation will either be 
inadequate or destroy existing hearing over time. 
To get the most out of hearing aids, the use of the 
device should be binaural, the person should use 
the device as long as possible during the day, and 
both the patient and the patient’s relatives should 

be well informed about the benefits of the device 
(3). Brooks stated that geriatric individuals need a 
longer adaptation period to hearing aids (4).

This study aims to investigate why some patients 
over 65 years of age do not use their hearing aids, 
even though they were prescribed and had already 
bought the devices.

MATERIALS AND METHODS
Ethical approval

This study has been approved by Haydarpasa 
Numune Training and Research Hospital Ethics 
Committee, Istanbul, Turkey. (date: 14.01.2019. 
no:2019/3).

Study design and population
We have studied a total number of 1017 patients 

requiring hearing aid who were admitted to Oto-
rhinolaryngology outpatient clinic between January 
2018 and April 2019. Age, gender and audiogram 
results were extracted from the hospital records. 
Age averages, air and bone track hearing threshold 
averages in the right and left ears as well as speech 
discrimination records were reviewed. 373 patients 
over 65 years of age were selected then (Tables 1-2). 
In one-on-one interviews, they were inquired about 
utilization of the hearing aids (Table 3), and their 

Table 1. Audiogram Results of Patients

Mean±SD Number of patients (N=1017) Age 65≤
(N=373)

Mean±SD

Age 69.20 ±14.03
53.43 ±17.84

  71.58±10.27 
  54.35 ±18.03 

Right ear

AC

BC 43.49 ± 20.42   43.07±13.34 

SD 55.36 ±15.33   54.80±16.27

Left ear

AC 54.95±18.18   54.39±17.22 

BC 43.49±13.80   42.67±13.92 

SD 56.67±35.22   58.16±54.01 
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answers were recorded (Table 4). It was found out 
that among these 373 patients, 42 patients who had 
received digital hearing aids behind the ears could 
not use them.

The severity of the hearing loss according to au-
diogram results was classified as mild hearing loss 
in the 20-40 dB HL range, moderate in the 40-60 dB 
HL range, advanced in 60-80 dB HL range, and very 
high in the above 80 dB HL range (5). 

Hearing aids constitute an important place in 
health expenditures even considering how the bud-
gets are allocated by insurance institutions in the 
world and our country and the patients pay for their 
devices up to a certain extent. In a country with a 
population of around five million, like Finland, the 
amount paid for hearing aids is over 13 million Eu-
ros annually (6). In the USA in 1997, approximately 
8% of individuals aged 65 experienced over use of 
hearing aids (7). In Turkey, this rate has remained 
relatively low. The rate of hearing aid usage is 4.7% 
according to Turkish Statistical Institute data (8).

In 2019, Turkey’s population is approximately 
83 million (83.154.997); 7.550.727 (9.1%) of the total 
population is aged 65 and over. Of these, 3.337.260 
(8%) are male; 4.213.467 (10.2%) is female (9).

Statistical Analysis
Data were analyzed with SPSS (Statistical Pack-

age for the Social Sciences) 15.00 package program. 
Descriptive statistical methods (frequency, mean, 
standard deviation) were used to evaluate the data.

RESULTS

In our study, the audiograms of 373 patients over 
65 years of age had moderate sensorineural hearing 
loss and speech discrimination means of 55-58%. 
The average age of the patients is 71.58 ± 10.27. 
Of these, 171 (45.8%) were women, and 202 (54.2%) 
were male (Table 2-3). The answers given by 42 pa-
tients who received the hearing aid but could not 
use it are listed in Table 3. Six of them stated that 
they used the device occasionally, rather than con-
stantly because the battery was running out quickly. 
It was understood from the answers he/she gave 
that he/she did not use the device as a result of the 
communication between the company he/she pur-
chased the device and these patients did not con-
tact the hearing aid dispenser where they received 
the hearing aid battery regularly, did not adjust the 
device and did not receive rehabilitation training 
accordingly.

In response to question number 3, 17 patients 
stated that they bought low-quality devices, 9 pa-
tients had medium quality devices, and 5 patients 

Table 2. Gender Distribution of Patients

n Number of patients (N=1017) Age 65≤
 (N=373)

% n %

Gender Female 482 47.4 171 45.8

Male 535 52.6 202 54.2

Table 3. Survey questions

1) Do you use the hearing aid?

2) What is your reason for not using the hearing aid?

3) What is the quality status of your hearing aid?

4) Did you contact the place where you bought your 
hearing aid?
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received high-quality devices. Most of the elder-
ly patients’ complained not from being unable to 
hear voices but having trouble understanding the 
words. 

DISCUSSION
A complete ear-nose-throat examination for the 
diagnosis of presbycusis necessitates an audio-
logic examination, where pure tone air and bony 
conduction thresholds, speech threshold, and the 
ability to distinguish tolerance levels to pure-voice 
and speech are determined (1). A study determined 
that hearing loss impairs the quality of life in indi-
viduals, causes depressive symptoms, and reduces 
functional capacity (10). Yurtogullari et al. reported 
in their study that presbycusis is an important cause 
of dementia and leads to the rapid development of 
dementia, so it is important to monitor hearing loss 
in geriatric patients closely and regularly (11). 

The hearing aid is an amplifier, not a discrimina-
tor. In other words; a digital hearing aid raises the 
intensity of the incoming sound in accordance with 
patient’s hearing thresholds, but does not directly 
assist in distinguishing or understanding speech 
in sensorineural hearing loss. The hearing aid user 
needs to be told what they can and cannot get from 
the device. It should also be explained that there 

may be some adaptation difficulties in the first days 
of wearing the device, such as using glasses. For 
this purpose, adaptation and orientation programs 
are applied as much as needed (1).

It is very important to give right information be-
fore applying the device by explaining in detail that 
hearing and understanding are related but sepa-
rate issues. Having an adequate fitting suitable for 
the hearing loss and expectations of the person 
and using the binaural device if the conditions are 
suitable will also minimize the possible complaints. 
Also, clogging the tip of the ear plug and clogging 
the filter introduces the need to change the device 
battery at frequent intervals, which has been a de-
terrent to the use of the hearing aid. There may be 
complaints, such as the difficulty of placing the de-
vice mold in the ear, plugging the mold end of the 
plug, and blockage of the filter. It is very important 
to have routine check-ups and make technical ad-
justments, depending on the software features of 
the device for the conditions it encounters at home, 
on the street, on the television, and in a telephone 
conversation.

For this purpose, it was recommended to send 
our patients to the centers where they initially pur-
chased their devices to perform device settings and 
maintenance. The plugs in the outer ear canal and 

Table 4. The Reasons for 42 Patients not Using the Hearing Aids

n   % Complain

9 21.43 I can’t distinguish sounds

8 19.05 I was able to buy a cheap device. It was not efficient.

6 14.29 Negative image: In order not to be called disabled

6 14.29 The device battery is running out quickly. I use it when I need it 

5 11.90 The device is making noise.

3 7.14 The device frequently fails.

3 7.14 She’s having a headache.

2 4.76 It causes irritation and soreness in my ear.
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ear mold were then cleaned and made available to 
the hearing aid.

Benett et al. (12) found that the problems en-
countered with hearing aid use are preventable and 
overcome problems with hearing aid application 
methods. A study conducted by Kahveci et al. (13) 
found that the method of hearing aid usage was 
not explained to the patients and the fact that the 
patients were older (70 and above) decreased the 
compliance to hearing aid use.

Orji et al (14) stated that 401.4 million people 
were in need of hearing aids. The great majority 
(83%) of them do not use hearing aids.

 The rate of patients who were recommended 
and reported hearing aids but did not buy hearing 
aids was found to be 22% in one study and 31.9% 
in another study, and the high cost of devices was 
stated as the reason for not having a device (14-16). 
Hamurcu et al. (15) found 32%, Saatci et al. (8) 22% 
could not buy the device due to financial impossi-
bilities. In our study, device cost is an important fac-
tor leading most of the patients to buy lower-quality 
devices. In their study, Hamurcu et al. (15) found a 
large group of patients who could not receive their 
device, even though the device was recommended. 
The reason for this is that the socioeconomic level 
of our country is low and the contribution paid by 
the social security is low, so most of the cost has to 
be covered by the patient. In our study, it was un-
derstood that 8 patients who bought cheap devices 
(19.05%) gave up using their devices because they 
had primitive technology.

A study by Mc Pherson (16) on affordable hear-
ing aids investigated the effectiveness of the elderly 
and affordable over the counter devices to provide 
access to the many patients with hearing loss. They 
conclude that further research and more of these 
tools to provide improved rehabilitation results 
should be prioritized. 

In their study, Saatci et al. (8) found that the most 
influential obstacle in the use of hearing aids is the 

external recognition of the device and the idea that 
it shows the user as elderly or disabled. This prob-
lem was detected in six patients (14.29%) in our 
study.

In their study, Hamurcu et al. (15) found the rea-
sons for device incompatibility to be noise from the 
device, inability to speak in crowded environments, 
and infections occurring in the outer ear canal. In 
the study conducted by Kirkim et al. (17), the fact 
that device maintenance and use have difficulties, 
especially in elderly patients living alone, reduces 
the device’s benefits.

Care should be taken to clean the ear mold, and 
an ear examination should be done periodically. It 
is seen that as the educational level increases, com-
plaints about device use decrease.

Kenar et al. (18) stated that in a review examin-
ing the problems encountered in the use of hearing 
aids in the adult population, digital hearing aids, 
which have become widespread recently, decrease 
the usage problems considerably.

In the general evaluation of unilateral hearing 
aid users in the geriatric group, Senkal et al. (19) did 
not find a statistically significant effect of hearing aid 
usage time on the quality of life. In the same study, 
they found that the use of hearing aids increased 
their communication ability and strengthened self 
confidence.

The fact that the device is not an artificial ear but 
rather a headset should be explained to the patient, 
and all device related details should be taught to 
the user at the beginning.

CONCLUSIONS
Presbycusis is common in the geriatric population. 
It is recommended to use hearing aids for its reha-
bilitation. To receive maximum benefit from hear-
ing aids, the use of the device should be binaural 
and the person should use the device as long as 
possible during the day. Our study showed that a 
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considerable percentage of the elderly population 
cannot use hearing aids even though having paid 
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age of the device. They should be motivated to use 
the device. The doctor and audiologist should be 
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Most important of all, using the latest technology 
device should be encouraged.
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Introduction: This study aimed to evaluate the frequency and types of 
medication-related problems in older adults receiving home health care services 
that were identified through clinical pharmacist-led medication review.

Materials and Methods: This pilot study was conducted in patients ≥65 years 
of age who were on polypharmacy and receiving home health care services from 
May 15th, 2019 through October 30th, 2019 in Turkey. A multidisciplinary home 
care team, including physicians, nurses and clinical pharmacist, performed the 
home visits. Scores on the drug burden index, medication regimen complexity 
index, and medication appropriateness index, present of potentially inappropriate 
medications, and the medication-related problems were assessed.   

Results: Among 100 older adults (74 females) with a mean age of 78.5±7.9 years, 
the median number of medications used was 7 (interquartile range: 5-9); the median 
scores of the drug burden index, medication regimen complexity, and medication 
appropriateness index were 0.5 (interquartile range: 0-0.8), 21 (interquartile range: 
17-31), and 13 (interquartile range: 6-16.9), respectively. The problems identified 
were those related to ‘drug selection’ (66%), ‘education and information’ (58%) and 
‘monitoring’ (33%). The health care team accepted 84.2% of the recommendations 
made by the clinical pharmacists.

Conclusions: The results suggested that clinical pharmacist-led cognitive 
services in a home health care services team could reduce medication-related 
problems in older adults on polypharmacy. 

Keywords: Pharmacists; Home Care Services; Polypharmacy
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INTRODUCTION
Older adults receiving home healthcare services 
with polypharmacy are susceptible to medication-
related problem (1). A ‘Medication Management 
Model’ is defined as structured interprofessional 
services that involves clinical pharmacists and home 
health nurses (2). As a part of this interprofessional 
model developed for home health providers, home 
visits were conducted by pharmacists for home 
care patients on polypharmacy ( ≥9 medications) 
and a total of 2,482 medication-related problems 
were determined (3). The advantages of these 
pharmacy services conducted in the home setting 
have been reported as providing a comfortable 
place for discussing many issues, enabling the 
development of an accurate medication list and 
allowing functional medication administration for 
participants (3). 

The home medicines review (HMR) is a communi-
ty-based service that involves general practitioners 
and pharmacists in order to prevent, determine, and 
resolve medication-related problems in Australia 
(4). The drug burden index (DBI) (5) and medication 
appropriateness index (MAI) (6) are evidence-based 
tools that are used to demonstrate potential con-
tribution of pharmacist-led HMR (4). Home health 
care services have recently been integrated into the 
health system in Turkey; however, pharmacists are 
not involved in the home care services team that 
includes physicians and nurses. A novel project was 
initiated in 2019 by the Kocaeli Provincial Health 
Directorate in cooperation with the Clinical Phar-
macy Department of Marmara University Faculty of 
Pharmacy. This project aimed to provide education 
and training for pharmacists on cognitive services 
in home health care services and to develop clinical 
pharmacy services that could be integrated into the 
health care services in the home setting. As a part of 
this project, the present pilot study aimed to eval-
uate the potential impact of providing medication 
review in older adults on polypharmacy and receiv-
ing home health care services. For this purpose, the 
frequency and types of medication-related prob-

lems were determined through the clinical pharma-
cist-led medication review in older adults who were 
on polypharmacy and receiving home health care 
services, and acceptance rate of the pharmacists’ 
recommendations by the health care team (the phy-
sicians and nurses) were assessed.

MATERIALS AND METHODS
Ethics Approval
The present study was approved by the Clinical 

Trial Ethics Committee of University of Health Sci-
ences Kocaeli Derince Training and Research Hos-
pital of (approval number: 2019-40, date: May 9th, 

2019). The informed consents of the patients and/
or their caregivers was obtained before the study.

Setting and Study Design
This descriptive cross-sectional pilot study was 

conducted from May 15th, 2019 through October 
30th, 2019. Patients aged ≥65 years who were on 
polypharmacy (defined as concurrently used 4 or 
more medications based on previous study) (7) and 
receiving health care services in the home setting 
in the Kocaeli province of Turkey were eligible for 
participation.

Clinical Pharmacist-Led Medication Review
A multidisciplinary home care team including 

physicians and nurses performed weekly or daily 
visits to evaluate the patients. A clinical pharmacist 
joined the health care team within the time frame 
of the present study. During the home visits, the 
pharmacists interviewed with the older adults and/
or their caregivers about their medications. 

Data Collection
The data of the older adults regarding age, sex, 

number of years of education, history of falls, co-
morbidities, and hospital admissions during the 
previous six months were obtained from the med-
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ical records. All medications, including medications 
with or without prescription and dietary supple-
ments, were recorded for each patient and bio-
chemical test results were also obtained from the 
medical records of each patient.

DBI scores were calculated for all patients. The 
DBI is an evidence-based tool that assesses the to-
tal exposure of older adults to anticholinergic and 
sedative medications (5). A previously published list 
was used as a reference to determine the minimum 
effective dose of medications (8). 

The medication complexity of each patient was 
quantified using the Turkish version of the Medi-
cation Regimen Complexity Index (MRCI) (9). The 
MRCI is a 65-item valid tool that evaluates the med-
ication complexity of patients according to the dos-
age forms, dosage frequency, and administration 
instructions of medications. Higher scores indicate 
more complex medication regimens (9).  

Medication Related Problems  
The appropriateness of all medications used by 

the patients was assessed with the MAI. This index 
contains 10 criteria, each of which is scored as ap-
propriate, neutral, inappropriate, or unknown, and 
it yields a maximum potential score of 18. Lower 
scores indicate the appropriateness, whereas high-
er scores indicate inappropriateness of medica-
tion (6). The Potentially inappropriate medications 
(PIMs) used by the patients were determined with 
the 2019 American Geriatrics Society (AGS) Beers 
Criteria® (10) and TIME-to-STOP criteria (11).

The medication-related problems were deter-
mined by the clinical pharmacist-led medication re-
view and listed by using the validated DOCUMENT 
classification system (12). The health care providers’ 
(the physicians and the nurses) acceptance rate of 
clinical pharmacist’s recommendations about the 
medication-related problems was recorded without 
evaluating the outcome of implementation these 
recommendations.

Statistical Analysis
The data analysis was performed using the Sta-

tistical Package for the Social Sciences for Windows 
(version 11; SPSS Inc., Chicago, IL, USA). The nor-
mality of data distribution was tested by using the 
Kolmogorov-Smirnov test. Data were expressed as 
median (interquartile range [IQR]) and mean and 
standard deviation (SD) for continuous variables 
and as frequency and percentage for categorical 
variables. 

RESULTS
A total of 124 older adults who were receiving home 
health care services were visited during the study 
period, of which 19 had insufficient medication and 
clinical data, and five were not willing to participate 
in the study. Accordingly, the study was conduct-
ed in 100 older adults who were on polypharmacy 
and receiving home health care services. The mean 
age was 78.5±7.9 years; the majority of the patients 
were female (74%) and had less than eight years of 
education (97%). Nearly half of the patients (49%) 
had a hospital admission within the last six months, 
and 28 patients had a history of fall. The median 
total number of medications was 7 (IQR: 5-9). The 
median DBI score was calculated as 0.5 (IQR: 0-0.8). 
According to the DBI scores, a high exposure to 
anticholinergic and sedative medicines was deter-
mined in 22 older adults. The median total MRCI 
score was 21 (IQR: 17-31), and the median total MAI 
score was calculated as 13 (IQR: 6.0-16.9). The de-
mographic and medical data of them included in 
the study are presented in Table 1.

Among the study patients, 40% were using PIMs 
according to the TIME-to-STOP criteria, and 7.0% 
of the all medications used (n=738) were PIMs. The 
MAI scores and the number of PIMs are presented in 
Table 2. At least one of the 2019 Beers Criteria® was 
determined in 53 of the patients receiving health 
care services in the home setting. The number of 
PIMs for the older adults receiving health care ser-
vices in the home setting is summarized in Table 3.
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For the older adults who were on polypharmacy, 
329 medication-related problems were determined 
by the clinical pharmacist-led medication review, 
and 96% of the patients had at least one medica-
tion-related problem. Those problems were ‘prob-
lems related to drug selection’ (66%), ‘problems 

related to education and information’ (58%) and 
‘problems related to monitoring’ (33%). Of the 329 
recommendations of the pharmacists, 84.2% were 
accepted by the home health care team. The medi-
cation-related problems identified according to the 
DOCUMENT classification system for the patients 

Table 1. Demographic and medical data of older adults receiving home care services (number of patients=100)

n
Age (years) Mean (SD) 78.5 (7.9)
Gender (%)
Male 26
Female 74
Education (years) (%)
<8 97
≥8 3
Hospital admission during last 6 months (%)
Yes 49
No 51
History of Falls (%)
Yes 28
No 72
Total number of medication Median (IQR) 7 (5-9)
DBI score Median (IQR) 0.5 (0-0.8)
DBI score
0 35
<1 43
≥ 1 22
MRCI score Median (IQR) 21 (17-31)
MAI score Median (IQR) 13 (6.0-16.9)

SD: standard deviation; IQR: interquartile range DBI: drug burden index; MRCI: medication regimen complexity index; MAI: Medication Appropriateness 
Index

Table 2. Medication appropriateness index score and the number of PIMs (total number of medications= 738)

A total number of medications (%)
MAI 
0 259 (35.1%)
1-2 298 (40.4%)
3-4 112 (15.1%)
≥5 59 (9.5%)
PIMs according to TIME-to STOP Criteria
No 686 (93%)
Yes 52 (7%)
At least one PIM according to 2019 AGS Beers® Criteria 
Yes 90 (12.2%)
No 648 (87.8%)

MAI: Medication Appropriateness Index; PIM: potentially inappropriate medication; TIME to STOP: criteria for inappropriate medication use in Turkish older 
adults; AGS: American Geriatrics Society 
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are summarized in Table 4. The most commonly 
observed medication-related problems in older pa-
tients are summarized in Table 5.

DISCUSSION
The results of the present study, which investigated 
medication-related problems in older adults who 
were on polypharmacy and receiving home health 
care services, demonstrated that the majority of 
the patients (96%) had at least one medication-re-
lated problem determined by the clinical pharma-
cist. The problems identified were those related to 
‘drug selection’ (66%), ‘education and information’ 
(58%) and ‘monitoring’ (33%). The health care team 
accepted 84.2% of the recommendations made by 
the clinical pharmacists.

The total number of medications was deter-
mined to be slightly lower than those reported in 

previous studies conducted in the home setting 
(13,14). Among our patients, the rate of those high-
ly exposed to medications identified by the DBI was 
22%. Similar to the results of the present study, the 
rate of exposure to medications identified by the 
DBI was shown to be nearly one fifth of them (15). 
In contrast, the rate of exposure to anticholinergic 
and/or sedative medications identified by the DBI 
in older patients has been reported to be higher in 
the community setting (7).  

The median MRCI score was determined as 21 
(IQR, 17-31) in the patients of this study; this finding 
was in parallel with the results reported in previous 
studies (16,17). However, the median total MAI 
score 13 [IQR, 6.0-16.9]) found in the present study 
was higher than that reported in previous studies 
(13,18).  

In a retrospective study on community-dwelling 
older individuals (≥65 years; n=270) in Australia, 

Table 3. PIMs in older adults receiving health care services at home setting (the number of patients=100)

PIMs according to TIME-to STOP Criteria n

0 60

1 30

2 7

3 3

2019 AGS Beers Criteria® - PIM in Older Adults Due to Drug-Disease or Drug-Syndrome Interactions 

0 76

1 24

2019 AGS Beers Criteria® - PIM in Older Adult

0 54

1 34

2 12

2019 AGS Beers Criteria® - Potentially Clinically Important Drug-Drug Interactions 

0 88

1 12

2019 AGS Beers Criteria® - Medications That Should Be Avoided or Have Their Dosage Reduced with 
Kidney Function of Older Patient

0 98

1 2

PIM: potentially inappropriate medication; AGS: American Geriatrics Society; TIME to STOP: criteria for inappropriate medication use in Turkish older adults
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in which the effects of HMRs performed by phar-
macists on prescribing appropriateness (13), were 
evaluated, the most common medication-related 
problems were reported as medications with no 
indication (22.0%), potential drug-drug interactions 
(14.3%) and problems related to dosage (13.0%). 
Additionally, the acceptance rate of the pharma-
cists’ suggestions by the general practitioners was 
reported as 45.5% (13), a finding which was lower 
than the finding of the present study (84.2%). In con-
trast, similar to the rate found in the present study, 
the rate of receiving at least one PIM was reported 
to be 59% in patients with dementia living at home 
(19) and 40.4% in older home care patients in Japan 
(20). In a study conducted in Switzerland, 2.2% of all 
prescribed medications were identified as PIMs by 

clinical pharmacists in the patients transferred from 
hospital to home care (21). In Qatar, the ratio of pa-
tients receiving at least one PIM was 38.2% among 
older home care patients (22). In a study from Eu-
rope, overall, 19.8% of patients were reported to 
receive at least one PIM (23); the rate of those re-
ceiving at least one PIM was reported as 41.1% in 
the Czech Republic (23), and this rate was similar to 
the finding of the present study.

In a study performed to investigate the recom-
mendations made by geriatric clinical pharmacists 
through medication reviews for patients with de-
mentia living at home, the health care providers 
accepted 44% of the recommendations made by 
the geriatric clinical pharmacists (19); these recom-
mendations included those related to the cessa-

Table 5. The most commonly determined medication related problems in the older adults receiving health care services 
at home setting (the number of patients=100)

The most commonly determined medication related problems n

Problems related medication administration such as lack of information about how and 
when to take medications 

72

Anticholinergic and sedative utilization that are resulted in ataxia, impaired psychomotor 
function, additional falls

50

Utilization of PPI more than 8 weeks 35

Combination of three or more CNS active agents concomitantly 11

Dose adjustment is required 13

PPI: proton pump inhibitors, CNS: central nervous system

Table 4. Medication-related problems identified according to DOCUMENT in the study population (the number of pa-
tients=100)

The type of medication related problems The number of patients The number of recommendations n(%)

Drug selection 66 111 (33.7)

Education or information 58 77 (23.4)

Monitoring 33 40 (12.1)

Toxicity or adverse reaction 29 38 (11.5)

Over or underdose 24 29 (8.8)

Compliance 21 27 (8.2)

Undertreated 7 7 (2.1)



A PILOT STUDY OF CLINICAL PHARMACIST-LED MEDICATION REVIEW IN OLDER ADULTS ON 
POLYPHARMACY AND RECEIVING HOME HEALTH CARE SERVICES

521

tion of a drug, dose adjustment, and switching to 
a potentially safer alternative (19). In another study 
conducted among older adults receiving home 
care services and using at least five medications 
in the Netherlands, a total of 1,565 medication-re-
lated problems were determined (14). In contrast 
to the results of the present study, the most com-
mon medication-related problems were reported 
to be associated with medication selection (28%), 
untreated indication (26%), and monitoring (21%) 
(14). In a study from Canada, medication-related 
problems were detected in patients receiving home 
care services through pharmacist-led medication 
review (24). Moreover, the acceptance rate of the 
pharmacists’ recommendations by the physicians 
was reported to be 69.9%, which was a lower rate 
than that found in the present study (84.2%), and 
the most common medication-related problems 
were identified as medication adherence prob-
lems (37.6%), unnecessary medication use (16.6%), 
need for an additional treatment (12.9%), and prob-
lems related to dosage (12.9%) (24). A randomized 
control trial in Jordan evaluated the effects of the 
medication management review service via home 
visits in the intervention group as compared with a 
control group through pharmacist-led medication 
review (25). The most common medication-related 
problems according to clinical pharmacists were 
reported to be associated with education (27.2%), 
inappropriate adherence (16.5%), and issues with 
monitoring (15.8%). At the end of the study, 85.0% 
of the medication-related problems identified by 
the clinical pharmacist in the intervention group 
were corrected (25). 

The medications used by participants were eval-
uated in detail using the MRCI, MAI, DBI, and the 
PIMs and medication-related problems were also 

assessed; these could be considered as strengths of 
the study. Nevertheless, the present study has some 
limitations. First, the small sample size from a spe-
cific region could be considered a limitation. How-
ever, the potential impact of the pharmacist-led 
medication review on clinical and patient-related 
outcomes was not evaluated; this could be consid-
ered another limitation, which is attributed to the 
cross-sectional design of the study. This study pre-
sented a low evidence with current study design for 
potential impact of the pharmacists in the home 
care team. This study was determined the medica-
tion related problems and their frequency, and the 
acceptance rate of the pharmacist’s recommenda-
tions. The future studies would be conducted to 
evaluate impact of these recommendations’ imple-
mentation on the older patients’ outcomes at home 
care setting.

This pilot study elucidates the potential impact 
of integrating the pharmacist into a health care 
team to determine and solve medication-related 
problems. These findings may be helpful in training 
the pharmacist for cognitive services such as med-
ication review for older patients receiving home 
health care services. The findings of the present 
study could also encourage the development of 
programs and/or care models involving pharmacists 
for home health care services in Turkey and other 
countries where the development and implementa-
tion of clinical pharmacy services are ongoing. 
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Introduction: The primary aim of our study was to identify the problems 
caused by impacted teeth and to discuss treatment alternatives in older adults. The 
secondary aim of the study was to investigate the presence, frequency, and position 
of impacted teeth in older adults and to investigate the reasons for impaction.

Materials and Methods: The study included 79,733 patients who were admitted 
to the Aydın Adnan Menderes University, Faculty of Dentistry since December 2013. 
From these patients, 8,670 panoramic radiographs of patients aged 60 years and 
older were evaluated retrospectively. 

Results: The most common impacted teeth were the third molar (453, 77.3%), 
canine (109, 18.6%), and premolar (13, 2.2%). There was a statistically significant 
difference between the presence of an impacted tooth and the outcome of 
treatment (p<0.001). Of the (216, 51.8%) patients for whom surgical tooth extraction 
was prescribed, (159, 38.1%) underwent extraction, while (57, 13.7%) patients 
refused treatment. 

Conclusions: Routine follow-up should be recommended for asymptomatic 
teeth that do not cause significant problems in the adjacent teeth and surrounding 
tissues instead of prophylactic extraction in all age groups, especially in older adults.
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INTRODUCTION
Advanced age is a physiological condition that 
causes social and health problems worldwide. Now-
adays, significant changes are observed in popu-
lation distribution charts. The overall progress of 
medical methods and living conditions has led to an 
increase in the average life span, especially in de-
veloped countries. According to the World Health 
Organization (WHO) and the United Nations (UN), 
the age group of 60 and over is considered older 
adults. By 2050, it is estimated that over 12% of peo-
ple in the world will fit into this age group (1, 2). In 
certain areas of our territory, there are places where 
the older adults lives more longer in Turkey. This 
means older adults need more specific attention. It 
is necessary to plan required treatments while con-
sidering the physical and mental limitations of older 
adults, as well as their quality of life and needs (3). 
For older adults who are still active, special dental 
treatments may be needed to provide function, 
phonation, and aesthetics. A number of surgical 
procedures may be required to regain the function 
of mastication in the elderly. In this study, reliable 
diagnosis, treatment concepts, and possible out-
comes will be discussed for impacted teeth with dif-
ferent clinical characteristics. The sample size of the 
patient group differs from other studies in terms of 
searching for a diagnosis and treatment approach-
es. In the present study, the frequency of impacted 
teeth can be determined in older adults, and, at the 
same time, the clinician will learn treatment alter-
natives that can be administered in the presence of 
impacted teeth in older adults.

MATERIALS AND METHODS
The study included 79,733 patients who were admit-
ted to the Aydın Adnan Menderes University, Facul-
ty of Dentistry since December 2013. Among these 
patients, 8,670 panoramic radiographs of patients 
aged 60 years and older were evaluated retrospec-
tively. The study was designed retrospectively in 
accordance with the principles of the Helsinki Dec-
laration. The approval for the study was obtained 

from the Clinical Research Ethics Committee of Ay-
dın Adnan Menderes University, Faculty of Dentistry 
(approval no.: ADÜDHF 2017-014).

Panoramic radiographs and demographic infor-
mation such as age, gender, and systemic diseases 
of patients were obtained from patient records. The 
count and number of impacted teeth on the first 
panoramic radiographs of the patients were record-
ed. The position and depth of the impacted teeth, 
the presence of adjacent teeth, and the problems 
and pathological conditions of the impacted teeth 
and adjacent teeth, if any, were determined. 

The depth of the impacted teeth according to 
the alveolar bone level was recorded as mucosa, 
partially impacted, or complete bone retention 
based on the enamel-cement boundary. The depth 
of impacted teeth to the occlusal plane was record-
ed according to the classification of Quek et al.: 
Class A, not impacted in bone, or the occlusal plane 
of the impacted tooth is at the same level as the 
adjacent tooth; Class B, partially impacted in bone, 
or the occlusal plane of the impacted tooth is be-
tween the occlusal plane and the cervical line of the 
adjacent tooth (if any part of the cementoenamel 
junction was lower than the bone level); or Class C, 
completely impacted in bone, or the occlusal plane 
of the impacted tooth is apical to the cervical line of 
the adjacent tooth (4). The angulations of impact-
ed teeth were determined according to two lines 
drawn along the longitudinal axes of the impacted 
teeth and the sagittal plane. These were classified 
as vertical, mesioangular, horizontal, distoangular, 
buccolingual, and ectopic (other), based on Win-
ter’s classification (5, 6).

The patients’ examination records and treat-
ment procedures along with the demographic and 
descriptive data were analyzed. The treatment 
planned and administered for impacted teeth were 
noted from the patient records. The data were ana-
lyzed using the statistical software package SPSS 
20.0 (Armonk, NY, IBM Corp.). Descriptive statistics 
were given as numbers and percentages. To deter-
mine the correlation between categorical variables, 
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Pearson’s chi-squared test was performed. A p-val-
ue of <0.05 was considered statistically significant.

RESULTS
The mean age of the 8,670 patients aged 60 years 
and older included in the study was 66.23 years (std. 
error = 0.312). In the study, 179 (3.99%) of the 4,480 
female patients and 238 (5.68%) of the 4,190 male 
patients had at least one impacted tooth. A total 
of 586 impacted teeth were detected, including at 
least one impacted tooth in 417 of the 8,670 pa-
tients participating in the study.

According to the International Classification of 
Diseases (ICD-11) endorsed by the WHO, of the 417 
patients, 268 (64.2%) had circulatory system diseas-
es and 126 (30.2%) had endocrine and metabolic 
disorders.

The most common impacted teeth were the 
third molars (453, 77.3%), canines (109, 18.6%), 
premolars (13, 2.2%), and other teeth (11, 1.9%). In 
the distribution of teeth by gender, there were 173 
impacted maxillary teeth in the females and 144 
impacted maxillary teeth in the males, while there 
were 73 impacted mandibular teeth in the females 
and 196 impacted mandibular teeth in the males. 

The distribution of teeth according to their num-
bers is shown in detail in Table I.

The effect of gender on impacted teeth was ana-
lyzed in terms of the presence of problems. Of the 
179 female patients with impacted teeth, 42.5% had 
problems, while 57.5% didnot have problems. Of 
the 238 male patients with impacted teeth, 48.7% 
had problems, while 51.3% did not have problems. 
There was no statistically significant relationship be-
tween the presence of problems in impacted teeth, 
the depth of the impacted teeth, the angulation of 
the impacted teeth, treatment, and gender. Of the 
patients with impacted mandibular teeth, 71.8% 
were male and 28.2% were female, while of the pa-
tients with impacted maxillary teeth, 47.6% were 
male and 52.4% were female. There was a statisti-
cally significant difference between the type of im-
pacted teeth (whether mandibular or maxillary) and 
gender (p<0.001) (Table II).

In the study, 288 patients had one impacted 
tooth, while 129 patients had more than one im-
pacted tooth. The highest number of impacted 
teeth was five in one patient. There was no statis-
tically significant relationship between the count of 
impacted teeth and gender (p=0.598). When the 
impaction depth and angulations of the teeth were 

Table 1. Distribution of impacted tooth numbers by gender

Maxillary teeth 
number

Distribution Mandibular 
teeth number

Distribution

Female Male Total Female Male Total

13 29 17 46 (7.8%) 33 5 4 9 (1.5%)

15 2 0 2 (0.3%) 35 1 0 1 (0.2%)

18 46 47 93 (15.9%) 38 37 92 129 (22%)

21 1 0 1 (0.2%) 43 3 3 6 (1%)

23 33 15 48 (8.2%) 44 0 2 2 (0.3%)

25 1 2 3 (0.5%) 45 4 1 5 (0.9%)

28 57 61 118 (20.1%) 48 22 91 113 (19.3%)

sup 4 42 6 (%1) sup 1 3 4 (0.7%)

TOTAL 173 144 317 (%54) TOTAL 73 196 269 (%46)
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Table 2. Data distribution table of impacted teeth by gender

Female
n (%)

Gender

Male
n (%)

p value

Impacted Tooth Problem - Pathology
Yes 76 (42.5) 116 (48.7)

0.203
No 103 (57.5) 122 (51.3)

Treatment 

Extraction 45 (25.1) 78 (32.8)

0.104Follow-up 114 (63.7) 144 (60.5)

Refusal of Treatment 20 (11.2) 16 (6.7)

Impacted Tooth Mandible-Maxilla 

Classification

Mandible 46 (28.2) 117 (71.8)
< 0.001

Maxilla 133 (52.4) 121 (47.6)

Depth of Impacted Tooth

A 11 (6.1) 22 (9.2)

0.226B 40 (22.3) 64 (26.9)

C 128 (71.5) 152 (63.9)

Angulation of Impacted Tooth

Vertical 54 (30.2) 64 (26.9)

0.869

Mesioangular 67 (37.4) 82 (34.5)

Distoangular 23 (12.8) 36 (15.1)

Horizontal 24 (13.4) 38 (16)

Ectopic 8 (4.5) 14 (5.9)

Buccolingual 3 (1.7) 4 (1.7)

analyzed, it was found that 165 (28.2%) teeth were 
vertical, 196 (33.4%) teeth were mesioangular, 80 
(13.7%) teeth were distoangular, 100 (17.1%) teeth 
were horizontal, 31 (5.3%) teeth were ectopic, and 
14 (2.4%) teeth were buccolingual. In terms of the 
depth of the impacted tooth, 46 (7.8%) teeth had 
mucosal retention without bone retention, 149 
(25.4%) teeth had partial bone retention, and 391 
(66.7%) teeth had bone retention (TableIII).

When the clinical and radiological findings of 
the impacted teeth were analyzed, no complica-
tions were observed in 323 (55.1%) teeth, while vari-
ous problems were observed in 263 (44.9%) teeth. In 
terms of the complications of impacted teeth, it was 
found that 72 teeth were carious, 38 teeth were ex-
posed into the mouth due to the use of a prosthesis, 
67 teeth had pericoronitis, 52 teeth had an enlarged 
follicle, 16 teeth had cystic formations, and 18 teeth 

were malposed and microdontic. Of the teeth ad-
jacent to the impacted teeth, 51 were carious and 
had root resorption and periodontal problems due 
to impacted teeth. The most common indications 
for impacted tooth extraction were pericoronitis in 
53 (33.3%) teeth, caries in 38 (23.9) teeth, and pros-
thetic exposure in 28 (17.6%) teeth. Table 4 shows 
the distribution of problems and treatments of the 
impacted and adjacent teeth (TableIV). 

When all the treatments administered to the pa-
tients due to impacted teeth were analyzed, it was 
found that the patients had indications for extrac-
tion or follow-up with a clinician. Of the 216 (51.8%) 
patients for whom surgical tooth extraction was 
prescribed, 159 (38.1%) underwent extraction, while 
57 (13.7%) patients refused treatment. The decision 
not to extract was made for 370 patients, and those 
teeth were followed up on.
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There was a statistically significant relationship 
between the presence of impacted tooth problems 
and the treatment outcome (p<0.001). Of the pa-
tients with impacted tooth problems, 59.7% under-
went extraction, 22.4% were followed up on, and 
17.9% refused treatment. Clinician follow-up was 
performed for the 311 (96.3%) impacted teeth with-
out a problem. Problems were observed in 89.1% of 
the cases with an impacted tooth at the depth of the 
mucosa level, 71.3% of the cases with partial bone 
retention, and only 29.7% of the impacted teeth at 
the depth of bone level, and there was a statisti-
cally significant relationship (p<0.001). In terms of 
the mandibular-maxillary distribution of the impact-
ed teeth and the presence of a problem, problems 
were detected in 59.4% of the impacted maxillary 
teeth and 48.9% of the impacted mandibular teeth, 

and there was a statistically significant relationship 
(p=0.005) (TableV).

DISCUSSION

When the current population data are analyzed, 
it shows that our geriatric population is rapidly in-
creasing. It is extremely important to regain the 
functions of oral and surrounding tissues in order 
to increase the quality of life and awareness levels 
of older adults, as well as their participation in their 
social environments. Missing teeth are the most 
common clinical condition in the geriatric group (7). 
Because of the resultant increase in quality of life 
and sociocultural developments, dental rehabilita-
tion needs to become more significant in this age 
group of patients. The examinations performed on 
our older adults showed that some patients were 

Table 3. Descriptive data of impacted teeth

Description Frequency Percent %

Number of Impacted Teeth 1 288 69.1

2 100 24.0

3 19 4.6

4 9 2.2

5 1 0.2

Total 417 100.0

Impacted Teeth Position-Angulation Vertical Position 165 28.2

Mesioangular Position 196 33.4

Distoangular Position 80 13.7

Horizontal Position 100 17.1

Ectopic Position 31 5.3

Buccolingual Position 14 2.4

Total 586 100.0

Impacted Teeth Position-Bone A: Not bony impacted 46 7.8

B: Partially impacted 149 25.4

C: Bony impacted 391 66.7

Total 586 100.0
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aware of their impacted teeth and that others were 
unaware of them. 

The primary aim of our study was to identify the 
problems caused by impacted teeth and to discuss 
treatment alternatives in older adults. The second-
ary aim of the study was to investigate the presence, 
frequency, and position of impacted teeth in older 
adults and to investigate the reasons for impaction. 
In the literature, most studies on impacted teeth in-
clude all age groups, not older adults alone (6, 8). 
The present study evaluated the impacted tooth 
status of only older adults. There are few studies 
specifically on impacted teeth in older adults (2, 9, 
10). In their study on edentulous patients, Miloglu et 
al. (11) reported that 16 (5.6%) of 283 patients had 
impacted teeth. This study also examined other 
dental problems along with impacted teeth. Hastar 
et al. (10) reported that 6 of 106 (%5.7) patients over 
60 years of age had impacted teeth. Canines and 
third molars are the most commonly encountered 
impacted teeth. Trybek et al. (2) found the preva-

lence of impacted teethto be 1.2% in older adults. 
The inclusion of only patients undergoing surgical 
procedures in the study may have contributed tothe 
low prevalence. The number of patients (8,670) in-
cluded in our study is quite high compared to other 
studies. The prevalence of impacted teeth in older 
adults in our study (4.8%) was consistent with the 
general literature.

Another parameter that we examined in our 
study is the position of impacted teeth in the bone, 
since in most cases, eruption problems may occur 
in teeth that are not in their normal position (12). 
Pathological conditions may also occur in impacted 
teeth, leading to tooth position abnormalities. De-
spite the presence of various classifications, there 
is no tooth position classification that includes all 
teeth. Most studies on impacted teeth include im-
pacted third molars, which are the most commonly 
encountered impacted teeth (13). In our study, we 
determined the positions of the teeth in the bone 
using the Pell and Gregory classification to deter-

Table 4. Presence of problem in impacted and adjacent teeth

Extraction Treatment Total

p valueClinician 
Follow-up

Refusal 
of Treat-

ment

Presence of impacted 

tooth problem

Caries 38(23.9%) 14(3.7%) 20(35%) 72(%12.3)

<0.001

Prosthetic exposure 28(17.6%) 8(2.1%) 2(3.5%) 38(%6.5)

Pericoronitis 53(33.3%) 2(0.5%) 12(21%) 67(%11.4)

Enlarged follicle 11(6.9%) 30((8.1%) 11(19.2%) 52(%8.9)

Dentigerous cyst 14(8.8%) 0(0%) 2(3.5%) 16(%2.7)

Microdontia-Malposed 13(8.1%) 5(1.3%) 0(0%) 18(%3)

None 2(1.2%) 311(84%) 10(17.5%) 323(%55.1)

Total 159 370 57 586

Presence of adjacent 

tooth problem

Caries 6(3.7%) 3(0.8%) 3(5.2%) 12(2.0%)

0.029

Root resorption 5(3.1%) 9(2.4%) 3(5.2%) 17(2.9%)

Periodontal problem 10(6.2%) 10(2.7%) 2(3.5%) 22(3.8%)

None 138(86.7%) 348(94%) 49(85.9%) 535(91.3%)

Total 159 370 57 586
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mine tooth depth and Winter’s classification to de-
termine angular positioning. These are the most 
commonly used classifications in the literature for 
impacted teeth. Hashemipour et al. evaluated the 
position of impacted third molars based on the clas-
sification of Pell and Gregory and Winter. In their 
study, the authors reported that the most common 
angulation of impaction in the mandible was mesio-
angular impaction (48.3%), the most common angu-
lation of impaction in the maxilla was vertical impac-
tion (45.3%), and impaction in level IIA was the most 
common in both the maxilla and the mandible (14). 
Quek et al. (4) suggested that the mesioangular im-
paction of the mandibular third molar was the most 
common type of impaction (60%). In our study, all 
impacted teeth were examined, and the majority of 
the impacted teeth were the third molars, with the 
most common impaction in the mesioangular po-
sition. Examination of the eruption depth revealed 
that the most common type of impacted tooth was 
an impacted tooth with bone retention. 

It can be predicted that bone retention that is 
too deep reduces the risk of complications in old-
er adults. The extraction requirement for teeth with 
partial bone or mucosal retention may be high due 
to the potential of complications. This is thought 
to be related to the longer duration of prosthe-

sis use by these patients and the exposure of im-
pacted teeth in the mouth as a result of increased 
bone destruction and changes in the oral mucosa 
with ageing. Most of the symptomatic pathologi-
cal problems caused by the third molars occur as 
a result of a partially erupted tooth. The problems 
associated with a complete bony impaction have a 
lower incidence. 

Impacted teeth may cause pathologies both in 
themselves and in the adjacent teeth and surround-
ing tissues. Examples of such pathologies include 
root resorption of adjacent teeth, periodontal dis-
ease, pericoronitis, dental caries, odontogenic cysts 
and tumors, teeth under dental prostheses, jaw frac-
ture, unexplained pain, and intracoronary resorption 
(2, 4, 8, 15–18). In a study, Gisakis et al. (8) reported 
that the following pathologies associated with im-
pacted teeth occurred in all age groups: (a) caries 
of the impacted and/or adjacent teeth (93 cases, 9.9 
%); (b) periodontal bone loss of the adjacent tooth 
more than 5 mm below the cementoenamel junc-
tion (242 cases, 25.7%); (c) root resorption of the ad-
jacent tooth (183 cases, 19.5%); (d) an increase in the 
pericoronal space of the dental follicle more than 4 
mm around the impacted tooth (116 cases, 12.3%); 
and (e) orthodontic complications. In our study, 
caries, prosthetic exposure, pericoronitis, enlarged 

Table 5. Distribution of impacted tooth problems

Yes
n (%)

Impacted Tooth Problem – Pathology

No
n (%)

p value

Treatment – Outcome

Extraction 157 (59.7) 2 (0.6)

< 0.001Follow-up 59 (22.4) 311 (96.3)

Refusal of Treatment 47 (17.9) 10 (3.1)

Depth of Impacted Tooth

A 41 (89.1) 5 (10.9)

< 0.001B 106 (71.1) 43 (29.9)

C 116 (29.7) 275 (70.3)

Impacted Tooth Mandible-Maxilla 

Classification

Mandible 137 (52.1) 131 (40.6)
0.005

Maxilla 126 (47.9) 192 (59.4)
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dental follicles, cysts, malposition, and tooth shape 
anomalies were observed in the impacted tooth, 
while the pathological conditions associated with 
the tooth adjacent to the impacted tooth included 
caries, root resorption, and periodontal problems. 
These pathological conditions were found to be 
consistent with the general literature.

However, not every problem seen in impacted 
teeth is an indication for extraction. Older adults 
tend to be more medically complex and have high-
er risks associated with invasive treatments. Older 
adults requesting certain procedures can often in-
voke ethical dilemmas in which patient autonomy 
seemingly challenges nonmalfeasance or “do not 
harm” (19). A compilation of treatment options for 
impacted teeth is presented to assist dentists in dis-
cussing the sequelae of impacted teeth as well as 
the complications of treatment with their patients. 
A differential diagnosis for an impacted tooth is not 
possible without clinical assessment. The treatment 
options for the management of impacted teeth are 
categorized into four options: observation, inter-
vention, relocation, and extraction (20). A surgical 
extraction is recommended when local factors are 
favorable. Trybek et al. stated that the indications 
for surgical extractions included prosthetic reasons 
(72%), pain symptoms related to pericoronal infec-
tion or a difficult tooth eruption process (22%), or 
caries (6%) (2). 

In the present study, 10% of patients refused 
treatment or did not come to their appointment. 
Ikebe et al. (21) recommended different treatment 
options to their patients with missing teeth. Accord-
ing to this study, older adults generally preferred 
safer and simpler procedures. The risk of possible 
complications should be considered in surgical ex-
traction in patients above 60 years (2, 22). Most of 
the complications associated with surgical extrac-
tion are postoperative problems: for example, alve-
olar osteitis, postoperative infection, and hemato-
ma (2). With increasing age, various changes can be 

seen in the bone and, accordingly, in the alveolar 
bone. Volumetric reductions occur in the cortical 
and trabecular bones. As a result, the bone may 
become more brittle. A study by Chuang et al. in-
vestigating age as a risk factor showed a higher inci-
dence of complications (18.3%). The most common 
complications were alveolar osteitis (7.4%), inferior 
alveolar nerve injury (1.6%), unexpected trismus 
(1.2%), and postoperative infection (1.1%) (23). The 
weakening of the mandible as a result of a reduction 
in bone elasticity during ageing may be the cause 
of the greater incidence of intraoperative fractures 
reported among patients in the fifth decade (24). 
For high-risk extractions (in older adults, with deep 
bony impaction, or with the presence of associated 
pathology), it may be necessary to offer specific diet 
instruction for at least four weeks postoperatively 
(24). The general contraindications for the extrac-
tion of impacted teeth can be grouped into three 
primary categories: advanced patient age, poor 
health, and surgical damage to adjacent structures 
(13). Some limitations of the study include a lack of 
knowledge about whether and how many of the pa-
tients’ impacted teeth were extracted in the pread-
mission period and the carrying out of radiological 
examinations through panoramic radiographs.

CONCLUSION
While planning treatment approaches for impacted 
teeth in older adults who have multiple diseases 
and cannot manage their care, clinical problems 
should be considered. When impacted teeth remain 
in the mouth for a long time, it may cause various 
problems. However they can also stay in the jaws 
without any problems for many years. Routine fol-
low-up should be recommended for asymptomatic 
teeth that do not cause significant problems in the 
adjacent teeth and surrounding tissues instead of 
prophylactic extraction in all age groups, especially 
older adults.
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Introduction: This study aimed to assess the psychometric properties of the 
Turkish version of the Ambivalent Ageism Scale, which measures 2 forms of ageism, 
namely benevolent and hostile ageism. 

Materials and Methods: Data were collected from 222 adults through an online 
survey. Participants completed Turkish versions of the 13-item Ambivalent Ageism 
Scale and the Implicit Association Test adapted for ageism. Construct validity was 
assessed through confirmatory factor analyses. Internal consistency and split-half 
consistency were also calculated. Criterion validity was assessed by correlating 
ambivalent ageism and its subscales with implicit ageism scores.

Results: The results of confirmatory factor analysis of 12-items confirmed the 
original structure by exhibiting a good fit to the data (goodness of fit index = 0.93, p 
<.001, comparative fit index = 0.97, and root mean square error of approximation = 
0.07). Internal consistency of the Ambivalent Ageism Scale and its 2 subscales were 
found to be satisfactory, with Cronbach’s alpha being .89 for benevolent ageism 
(9 items), .79 for hostile ageism (3 items), and .89 for the total scale. Scale had a 
high split-half reliability coefficient (0.95). Implicit ageism positively correlated with 
ambivalent ageism (total score) and both benevolent ageism and hostile ageism 
(.22, .21, and .16, respectively). Except for cognitive assistance/protection, which 
was a sub-factor of benevolent ageism, no age and gender difference was found in 
any of the ageism scores. 

Conclusion: It was decided that the Turkish version of the Ambivalent Ageism 
Scale is a valid and reliable measure of negative attitudes toward older adults.

Keywords: Ageism; Prejudice; Attitude; Reproducibility of Results

ABSTRACT

https://orcid.org/0000-0002-9781-2712
https://orcid.org/0000-0002-9781-2712
https://orcid.org/0000-0002-9781-2712
https://orcid.org/0000-0002-9781-2712
https://orcid.org/0000-0003-0349-7342
https://orcid.org/0000-0003-1635-6629
https://orcid.org/0000-0002-2665-9773
https://orcid.org/0000-0002-7295-0430
https://orcid.org/0000-0001-6701-355X
https://orcid.org/0000-0002-4129-4979
https://orcid.org/0000-0001-7160-1602
https://orcid.org/0000-0002-5945-0116
https://orcid.org/0000-0002-3005-9009
mailto:mekusdil@uludag.edu.tr


A VALIDITY AND RELIABILITY STUDY OF THE TURKISH VERSION OF THE AMBIVALENT AGEISM SCALE

535

INTRODUCTION 
Despite the increase in their lifespan in most coun-
tries of the world, including Turkey (1, 2), older 
adults continue to be viewed in a negative light; 
both in social life (3) and scientific literature (4) older 
adulthood is viewed as if it is associated with sick-
ness, physical/mental deterioration, and closeness 
to death. This stereotyping, which ignores the sub-
stantial variation in several characteristics in aged 
individuals, ranging from physical condition to men-
tal competencies, is called “ageism” (5). Ageism 
has not attracted as much attention as sexism and 
racism among researchers, and its existence and ef-
fects have not been made fully visible (6). Ageism is 
not always “hostile” and does not always cause “ac-
tive harm.” Ageism can also include “protectionist” 
behaviors, including “active facilitatory behaviors” 
(e.g., excessive/unwanted help) and “passive harm” 
(e.g., social exclusion) (7, 8). The first is referred to 
as “hostile ageism” (HA) and can be explained as 
antipathy toward older adults (6, 9). The latter is re-
ferred to as “benevolent ageism” (BA), and is char-
acterized by patronizing behaviors (7, 9). Because 
the protective attitudes and behaviors are evalu-
ated positively by most individuals, it can be more 
difficult to address the benevolent forms of ageism 
and their negative consequences (7, 10). Therefore, 
drawing exclusively upon the literature on sexism, 
Carry, Chasteen and Remedios differentiated the 
protective form from the hostile and named this as 
“ambivalent ageism” (AA), by combining benevo-
lent and hostile prejudices. AA is assumed to arise 
out of the co-presence of both hostile and benevo-
lent prejudices, similar to ambivalent sexism (7). 

Carry, Chasteen, and Remedios have recently de-
veloped a 13-item Ambivalent Ageism Scale (AAS) 
in two studies and demonstrated that the scale had 
a two-factor structure (HA and BA) (7,10). In the first 
study, HA predicted belief that older adults were 
cold and incompetent, whereas BA predicted eval-
uations of older adults as warm. It was also found 
that participants with high BA but low HA were like-
ly to view older adults as warm and less competent, 

confirming the idea that, similar to sexism, there are 
two forms of ageism, and that AAS is successful in 
measuring these elusive forms independently. Oth-
er studies that have used the AAS have demonstrat-
ed a positive correlation between employees’ AA 
scores (total score for 13 items) and their attitudes 
toward the employment of older adults. Further-
more, AA has been found to be higher in youth and 
women, but has not been found to be related to 
educational level (11). In addition, BA has been ob-
served to lead to a perception of behaviors toward 
older adults as just, even if they are not (10). In a 
recent study in Turkey, AA was found to be related 
to social identity motivations and predicted by be-
longing to a young group (12). One of the findings 
of a study using the visual screening task showed 
that adult participants (aged between 19 to 27) de-
voted less time for looking at older faces than the 
younger ones, implying that ageism may also have 
a physiological basis (13). 

Another explanation regarding the elusive na-
ture of ageism suggests that ageism is an “implicit 
attitude” (14). The measures of AA that are currently 
used in most prejudice research are generally based 
on self-reports and evaluate prejudices as “explicit 
attitudes” resulting from conscious, intentional, and 
controllable cognitive processes. “Implicit” attitude 
measures capture uncontrolled automatic cognitive 
processes (15). The most important advantage of an 
implicit measure is that, by limiting the participant’s 
control over his/her responses, they produce results 
that are relatively free from social desirability and 
impression management strategies (16, 17). The Im-
plicit Association Test (IAT) is the most commonly 
used instrument for measuring prejudice against 
groups such as people of African descent, women, 
and older adults (16). Past studies on ageism gen-
erally agree that young people are evaluated very 
positively, whereas older adults are perceived more 
negatively (18). In an online study of 70,000 people 
of various ages, it was found that implicit ageist at-
titudes, including those of older adults themselves, 
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were among the most common of all prejudiced 
attitudes and were much higher in magnitude than 
explicit ageist attitudes (14). 

Current research on ageism in Turkey is predom-
inantly based on explicit attitude scales that mea-
sure hostile ageist attitudes toward older adults. Al-
though the prevalence of positive attitudes toward 
older adults is quite high (19), findings showing that 
even medical students do not prefer to work in geri-
atric clinics (20) and that nurses experience difficul-
ties communicating with older adult patients (21) in-
dicate that ageist attitudes cannot be fully captured 
with explicit attitude scales that focus primarily on 
the hostile form of ageism. More sophisticated in-
struments such as the AAS are needed to prevent 
the negative social and psychological consequenc-
es of ageism. 

The aims of this study were as follows: (a) to as-
sess the validity and reliability of the Turkish version 
of the AAS and (b) to cross-validate the AAS and its 
HA and BA subscales, using a recently developed 
implicit measure, namely the IAT.

MATERIALS AND METHODS
1. Study Sample and Procedure 
Data from the present study were collected as 

part of a larger study in which ageism was examined 
in the context of the coronavirus disease pandemic. 
The sample consisted of 226 individuals who were 
snowball-sampled using an online survey tool (Sur-
vey Monkey, SVMK Inc., San Mateo, CA, USA) be-
tween April and May 2020 in Turkey. After excluding 
two participants who did not complete the IAT and 
two others whose error rates and/or durations of re-
sponse were above the acceptable limit, the final 
sample included 222 adults (142 women, 80 men; x̄ 

age= 32.93 years, standard deviation [SD] = 11.64). 
No age difference was found between women (x̄ = 
31.84, SD = 11.38) and men (x̄ = 34.87, SD = 11.90), 
t(220) = -.1.87, p > .05). All participants completed 
the IAT (16) adapted for ageism, AAS (7), and so-
ciodemographic questions, along with other scales 
that were used for other purposes in the online sur-

vey form. Participants were not compensated in any 
form for their participation. 

2. Measures 
The AAS. The AAS was developed by Cary et al. 

(7) and consists of nine items on BA and four items 
on HA. Their study revealed that it is possible to 
consider BA factor as having two sub-factors: Cog-
nitive assistance/protection (CA/P) and unwanted 
help (UH). Responses for each item are based on 
a 7-point Likert scale (1 = Strongly Disagree; 7 = 
Strongly Agree). The original study reported inter-
nal reliability for the BA and HA subscales as α = .89 
and α = .84, respectively, and the subscales were 
found to be highly correlated with each other (r = 
.62, p < .001). The entire scale also had good inter-
nal consistency (α = .91). Test-retest reliability was 
good for both subscales and the entire scale (r = .76 
and .80, respectively). Turkish and English items are 
given in Appendix A and Appendix B, respectively.

The IAT. The IAT was developed by Greenwald 
(15,16) to measure implicit prejudice, and for this 
study participants completed an online version of 
the IAT for ageism (Inquisit, Millisecond Software, 
Seattle, WA, USA). The IAT requires the participant 
to respond as quickly and accurately as possible to 
seven blocks of stimuli (compatible and incompati-
ble blocks), each consisting of 20 to 40 trials. During 
these trials, participants were asked to perform a 
categorization task, in which they sorted pleasant/
unpleasant words and photographs of the faces of 
older/younger individuals (Figure 1). Target words 
and photographs appeared in the center of the 
screen, whereas categories are placed on either 
the left or right top corners. To assign items to the 
left category, participants pressed the “e” key, and 
for the right category, they pressed the “p” key. In 
the present study, the original test photographs of 
old and young faces and the Turkish versions of the 
pleasant and unpleasant words were used (for sam-
ples of the content, see Figure 1). The IAT produces 
a d score for the extent of the implicit association 
that ranges between 2 and -2. The d score indi-
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cates the strength of associations (no association: 
0-±0.15; low: ±0.15- ±0.35; moderate: ±0.35-±0.65; 
high ±0.65-±2). A positive score indicates that the 
participant tends to pair negative attributes more 
with older adults than with members of younger 
age groups, and a negative score indicates that the 
participant tends to pair positive attributes more 
with older adults than with members of younger 
age groups.

The IAT has been previously employed in Tur-
key by some studies using stimuli related to Turk-
ish words (22, 23) and Turkish and Kurdish names 

(24). Şenyurt, Coşkun and Ünlü has reported that, 
although it depended on a different computational 
procedure, an open source Turkish IAT version that 
they developed had satisfactory psychometric qual-
ities (25). Analyses of the data derived from the IAT 
in the present study showed that response times for 
compatible and incompatible blocks had good re-
liabilities (Cronbach alphas were .90 for each of the 
first and second compatible blocks; .86 for the first 
incompatible block and .94 for the second incom-
patible block).

Sociodemographic questions. The sociodemo-
graphic questions form included questions on age, 
gender, marital status, occupation, place of resi-
dence, education, and monthly income. 

3. Translation of AAS Items and IAT Words 
The words used in the IAT were translated to 

Turkish by two members of the research team who 
were native Turkish speakers and competent in En-
glish. The AAS items were translated by the same 
members of the research team and the final form 
was examined by another member to check for pos-
sible inconsistencies.

4. Data Analysis
All analyses were performed using SPSS version 

23 (IBM Corp., Armonk, NY, USA) and AMOS (IBM 
Corp.). Construct validity was assessed through and 
confirmatory factor analyses. Cronbach alpha co-
efficients and the split-half reliability analysis were 
used for assessing the internal consistency. Assess-
ment of criterion validity was done by correlating 
scores for AA and its subscales with IAT scores. Age 
and gender differences were examined by t-tests.

5. Ethical Issues 
This study was approved by the Ethics Commit-

tee of Bursa Uludag University on July 27th, 2020 
(reference number: 2020-05). All participants com-
pleted questionnaires anonymously after providing 
their consent online. 

Figure 1. Sample screenshots of the IAT, information 
about the trials, and examples of the words used.

Note. Adapted from Inquist Millisecond Software, 
https://www.millisecond.com/download/library/v5/iat/ageiat/ageiat.web
a Sample screens of 4th block; b Sample screens of 7th block; c P: Practice, 
C: Critical; d Joy (Neşe), Wonderful (Harika), Pleasure (Memnuniyet); e 
Agony (Izdırap), Terrible (Berbat), Awful (İğrenç)
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Table 1. Sociodemographic characteristics of the sample (N=222)

Variable Frequency %

Gender

Women 142 64

Men 80 36

Age

19-30 years 119 53.6

31-69 years 103 46.4

Marital status

Single (unmarried, divorced, or widowed) 141 63.6

Married 81 36.4

Education

High school or below 96 43.2

College 78 35.1

Graduate school 48 21.7

Occupation

Student 76 34.2

Blue-collar work 18 8.1

White-collar work 76 34

Self-employment 15 6.9

Not working (unemployed, retired, or homemaker) 37 16.8

Living with a person who is over 65 years of age

Yes 25 11.3

No 197 88.7

Residence

Rural or small town 36 16.2

Small city 38 17.1

Large city 148 66.7

Income (monthly)

Below 4000 ₺ 61 27.5

4000-7000 ₺ 75 33.8

Above 7000 ₺ 86 38.7
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RESULTS 
Analysis of the sociodemographic characteristics of 
the sample revealed that the majority of the partic-
ipants (64%) were women, single (64%), and had a 
high level of education (57%). Approximately 50% 
of the participants were actively employed. In ad-
dition, more than 75% of respondents resided in 
urban areas, and less than 12% were living with a 
relative aged 65 years or over (Table 1). 

1. Construct Validity Analyses 
First, exploratory factor analyses with two-factor 

and three-factor solutions were run independently 
using varimax and direct oblimin rotations. Accord-
ing the result of the analysis with the two-factor solu-
tion, one item (item #1) was need to be removed 
because it was loaded on both factors. On the other 
hand, according to the analysis with the three-factor 
solution, two items (items #1 and #13) were need-
ed to be removed as they were loaded on multiple 
factors. Cary et al (7) suggested AAS neither being 
a two-factor nor three-factor scale. Rather, they 
suggested that it is a scale with higher order struc-
ture involving two factors (BA and HA), and one of 
those factors (BA) combining two sub-factors. The 
first one of BA sub-factors was composed of items 
measuring to what extent people agree that older 
adults need cognitive assistance/protection (CA/P), 
and the second one contained items measuring the 
agreement with the idea that older adults should be 
offered unwanted help (UH). In the current study, a 
higher order confirmatory factor analysis was con-
ducted on 13 items to test Cary et al’s (7) findings on 
AAS’s higher order structure. 

The cutoff values of a good fit for these indices 
were selected as >0.90 for the comparative fit in-
dex, <0.08 for the root mean square error of ap-
proximation, and <2.0 for the ratio of χ2 to degrees 
of freedom (χ2/df). The χ2/df ratio was preferred 
because χ2 statistics are known to be sensitive to 
sample size. 

One item (“Old people are a drain on the health 
care system and the economy”) was removed as it 

had a poor loading. In addition, four covariances 
(between the error terms of items 2 and 3, items 4 
and 7, items 5 and 6 and items 8 and 9; see Fig-
ure 2) were added to the model as suggested by 
modification indices. The model was then re-test-
ed. Factor loadings for this scale ranged between 
.62-.72 for UH sub-factor of BA, between .53-.73 for 
CA/P sub-factor of BA and between .66-.82 for HA 
(Figure 2). The scale with this higher-order structure 
had a good fit to the data (χ2 = 97.40, χ2/df = 1.99, 
goodness of fit index = .93, comparative fit index 
= .97, root mean square error of approximation = 
.07, and standardized root mean squared error = 
.04). Construct Reliability (CR) scores for main and 
sub-factors were all acceptable (.68 for CA/P; .82 for 
UH; .87 for BA and .79 for HA).

2. Reliability and Correlation Analyses 
Cronbach’s α coefficients with corrected total 

item correlations and item-total correlations were 
used to asses internal consistency. Corrected item 
totals for the entire scale ranged between .49 and 
.69. The reliability of both BA and HA was satisfac-
tory, with Cronbach’s α being .88 for the 9-item BA 
subscale, .79 for the 3-item HA subscale, and .89 for 
the entire scale. If any of the items were deleted, 
Cronbach’s α for the entire scale varied between .87 
and .89, showing that there was no need to discard 
any items. Cronbach’s α for the two sub-factors of 
BA were .78 (CA/P) and .86 (UH). The split-half re-
liability for the two halves (even versus odd num-
bered items) of the scale was found to be satisfac-
tory (.94). 

Pearson correlations were calculated to examine 
the interrelations between the factors (Table 2). As 
in the original study, BA and HA were found to be 
positively correlated, r = .57, p < .001, two tailed. 

3. Criterion Validity 
Implicit ageism (IA), which was selected as a cri-

terion for testing the validity of the AAS, was found 
to be positively correlated with AA (total score) and 
its subscales (Table 2). The correlation coefficient 
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Figure 2. Results of the confirmatory factor analysis of the 12-item Turkish version of the AAS.

HA: Hostile ageism, BA: Benevolent ageism, UH: Unwanted help, CA/P: Cognitive assistance/protection
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between IA and HA was compared with the correla-
tion coefficient between IA and BA using the inter-
active calculator developed by Lee and Preacher 
(26). The results showed that there was no signifi-
cant difference between them (z = .82, p > .05). 

4. Gender and Age Differences 
Gender and age group (young vs. old) differenc-

es for the mean values of AA, HA, BA, CA/P, UH and 
IA were examined through correlation and indepen-

dent t-test analyses. Age was negatively correlated 
only with CA/P (Table 2). To examine the age group 
differences, the sample was divided into two groups 
based on the sample’s median age (30 years; young 
≤ 30 years; old > 30 years). Results revealed no sig-
nificant difference between age groups, whereas 
there was only one significant gender difference: 
CA/P score for women was higher than for men, 
t(220) = 2.19, p < .05 (Table 3). 

Table 2. Intercorrelations of study variables (N = 222)

1 2 3 4 5 6 7

Age (1) - -.06 -.09 -.17** -.03 .03 .01

Ambivalent ageism(AA) (2) - .93*** .82*** .92*** .74*** .22**

Benevolent ageism(BA) (3) - .84*** .95*** .57*** .21**

Cognitive assistance/protection(CA/P) (4) - .63*** .49*** .15*

Unwanted help(UH) (5) - .53*** .21**

Hostile ageism(HA) (6) - .16*

Implicit ageism(IA) (7) -

* p < .05; ** p < .01; *** p < .001.

Table 3. Means and standard deviations of the AA, CA/P, UH, HA and the IAT scores for both gender and age (N=222)

Gender Age
Women
(N =142)

Men
(N = 80)

19-30 years
(N =119)

31-69 years
(N =103)

M SD M SD t M SD M SD t

Ambivalent ageism (AA) 3.76 1.24 3.57 1.13 1.10 3.73 1.20 3.64 1.21 0.55

Benevolent ageism (BA) 3.95 1.34 3.63 1.23 1.74 3.90 1.31 3.75 1.31 0.82

Cognitive assistance/  
protection (CA/P)

3.43 1.58 2.96 1.44 2.19* 3.43 1.60 3.06 1.47 1.74

Unwanted help (UH) 4.20 1.40 3.96 1.34 1.25 4.13 1.35 4.10 1.41 0.19

Hostile ageism (HA) 3.19 1.36 3.40 1.30 -1.12 3.24 1.36 3.31 1.32 -0.42

Implicit ageism (IA) 0.60 0.38 0.60 0.32 -0.07 0.62 0.32 0.58 0.39 0.86

Note. * p < .05 
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DISCUSSION AND CONCLUSIONS
Although another version of the AAS has recent-

ly been used for other purposes in Turkey (12), the 
present study is the first to report the psychometric 
qualities of a Turkish version of the scale in full de-
tail and in relation to an implicit measure, namely 
the IAT. The study is a promising first step in the 
process of developing the Turkish version of AAS. 
The scores for AA, HA, BA, UH, CA/P and IA did not 
differ between genders and age groups, except for 
CA/P, suggesting that ageism may be a very com-
mon phenomenon across all individuals, as some 
social psychologists suggest (14). This finding is not 
consistent with the findings of two studies that did 
not employ implicit measures (11, 12); however, the 
general lack of significant differences in AA and IAT 
scores in relation to both gender and age is more 
plausible when the latent nature of both ambiva-

lent and implicit forms of ageism are considered. 
In addition, unrepresentative nature of the present 
study’s sample is somewhat compensated by the 
fact that the participants were recruited during the 
coronavirus disease pandemic, an unprecedented 
event that primed ageist attitudes in the minds of 
most people.

A final limitation of the present study is that, al-
though AAS has been translated and used in Slova-
kia (27, 28), Poland (29) and India (30), a comparison 
of the psychometric qualities of Turkish version with 
those versions was not possible as detailed psycho-
metric information regarding these applications 
were not reported in these studies.

We would like to thank Inquisit (Millisecond 
Software, Seattle, WA, USA) for providing free 
access to the IAT software during coronavirus 
disease pandemic.

REFERENCES 
1. United Nations, Department of Economic and So-

cial Affairs, Population Division. World Population 
Ageing 2019 [e-book] UN Publication; 2019. [Inter-
net]. Available from: https://www.un.org/en/devel-
opment/desa/population/publications/pdf/ageing/
WorldPopulationAgeing2019-Highlights.pdf. Ac-
cessed: 27.06.2020. 

2. Turkish Statistical Institute. Older People in Statistics, 
2019. News Bulletin Number: 33712; 18 March 2020. 
[Internet]. Available from: https://data.tuik.gov.tr/
Bulten/Index?p=Elderly-Statistics-2019-33712. Ac-
cessed: 09.11.2020. 

3. Löckenhoff CE, De Fruyt F, Terracciano A, et al. Per-
ceptions of aging across 26 cultures and their cul-
ture-level associates. Psychol Aging 2009; 24(4): 941-
54. (PMID: 20025408) 

4. N, Raz. The Aging Brain: Structural Changes and 
Their Implications for Cognitive Aging, In: Roger A. 
Dixon, Lars Bäckman, Lars-Göran Nilsson (Eds). New 
Frontiers in Cognitive Aging. 1st edition, Oxford 
University Press, New York, USA 2004, pp 115-33. 

5. Butler RN. Age-ism: Another form of bigotry. Geron-
tologist 1969; 9(4): 243-6. (PMID: 5366225). 

6. North MS, Fiske ST. An inconvenienced youth? Age-
ism and its potential intergenerational roots. Psychol 
Bull 2012; 138(5): 982-97. (PMID: 22448913) 

7. Cary, LA, Chasteen AL, Remedios J. The ambivalent 
ageism scale: Developing and validating a scale to 
measure benevolent and hostile ageism. Gerontolo-
gist 2017; 57(2): e27-e36. (PMID: 27520730) 

8. Cuddy AJC, Fiske ST, Glick P. The BIAS map: Behav-
iors from intergroup affect and stereotypes. J Pers 
Soc Psychol 2007;92 (4): 631-48. (PMID: 17469949) 

9. North MS, Fiske ST. A prescriptive, intergeneration-
al-tension ageism scale: Succession, identity, and 
consumption (SIC). Psychol Assess 2013; 25(3): 706–
13. (PMID: 23544391) 

10. AL Chasteen, LA Carry, Age Stereotypes and Age 
Stigma: Connections to Research on Subjective Ag-
ing, In: M Diehl, H. W. Wahl (Eds). Annual Review of 
Gerontology and Geriatrics Subjective Aging: New 
Developments and Future Directions. 35th edition, 
Springer Publishing Co, USA 2014, pp 99–119.

11.  Búgelová T, Chupková L, Kratochvílová L. Ageism at 
work across three generations. Cross-Cultural Stud-
ies: Education and Science 2019; 4(4): 97-106. (DOI: 
10.24411/2470-1262-2019-10067). 

12. Taşdemir N. Young group identification and motives 
as predictors of ageism, aging anxiety, and life sat-
isfaction. J Genet Psychol 2020; 180(4): 1-16. (PMID: 
32580665)

https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf


A VALIDITY AND RELIABILITY STUDY OF THE TURKISH VERSION OF THE AMBIVALENT AGEISM SCALE

543

13. Cangöz B, Altun A, Aşkar P, Baran Z, Mazman SG. 
Examining the visual screening patterns of emotion-
al facial expressions with gender, age and lateraliza-
tion. J Eye Mov Res 2013; 6(4): 1-15. (DOI:10.16910/
jemr.6.4.3).

14. Nosek BA, Banaji MR, Greenwald AG. Harvesting 
implicit group attitudes and beliefs from a demon-
stration web site. Group Dyn-Theor Res 2002; 6(1): 
101-15. (DOI: 10.1037/1089-2699.6.1.101). 

15. Greenwald AG, Banaji MR. Implicit social cognition: 
Attitudes, self-esteem, and stereotypes. Psychol Rev 
1995; 102(1): 4-27. (PMID: 7878162) 

16. Greenwald AG, McGhee DE, Schwartz JL. Measur-
ing individual differences in implicit cognition: the 
implicit association test. J Pers Soc Psychol 1998; 
74(6): 1464-80. (PMID: 9654756). 

17. Greenwald AG, Banaji MR, Rudman LA, Farnham SD, 
Nosek BA, Mellott DS. A unified theory of implicit at-
titudes, stereotypes, self-esteem, and self-concept. 
Psychol Rev 2002; 109(1): 3-25. (PMID: 11863040). 

18. Chopik WJ, Giasson HL. Age differences in explicit 
and implicit age attitudes across the life span. Geron-
tologist 2017; 57(S2): S169-S177. (PMID: 28854609).

19. Şimşek H, Bahadır H, Bilgin AC. Physicians’ attitudes 
towards the elderly: Ageism in a university hospital 
in Turkey. Turkish Journal of Geriatrics 2019; 22(1): 
101-11. (DOI: 10.31086/tjgeri.2019150579). 

20. Köse G, Ayhan H, Taştan S, İyigün E, Hatipoğlu S, 
Açıkel CH. Determination of the attitudes of stu-
dents from different department in the field of health 
on the discrimination against the elders. Gülhane 
Med J 2015; 57(Suppl 2): 145-51. (in Turkish) (DOI: 
10.5455/gulhane.152591). 

21. Bulut E, Çilingir D. Attitudes of surgical nurses to-
wards elderly. Turkish Journal of Geriatrics 2016; 
19(4): 253-9. 

22.  Camcı, Y. (2015). The outgroup favoritism phenom-
enon in veiled and unveiled university students: An 
analysis of explicit and implicit attitudes via inter-
group relations phenomenon. [Unpublished mas-
ter’s thesis, Bursa Uludag University, Bursa, Turkey]. 
(in Turkish). Available from: https://tez.yok.gov.tr/
UlusalTezMerkezi/giris.jsp. Accessed: 10.11.2020.

23. Özdemir, G. (2015). My achievements are not mine: 
Imposter phenomenon in light of the social identity, 

social dominance and system justification theories. 
[Unpublished master’s thesis, Bursa Uludag Universi-
ty, Bursa, Turkey]. (in Turkish). Available from: https://
tez.yok.gov.tr/UlusalTezMerkezi/giris.jsp. Accessed: 
10.11.2020.

24. Alparslan K Kuşdil ME. (in press). Kürt üniversite 
öğrencilerinin kimlik yönetim stratejileri ve dış-grup 
tarafgirliğinin kimlikle ilgili eylem ve hedeflerle 
ilişkileri: Açık ve örtük ölçümlerle bir inceleme. Türk 
Psikoloji Dergisi. 

25. Şenyurt AY Coşkun H Ünlü E S. Örtük çağrışım 
testi’ni Türkçe’ye uyarlama çalışması. OPUS Uluslar-
arası Toplum Araştırmaları Dergisi-International 
Journal of Society Researches 2020; 15(26), 1-17. 
DOI: 10.26466/opus.632149. Available from: https://
dergipark.org.tr/tr/download/article-file/1133831. 
Accessed: 7.11.2020.

26. Lee IA, Preacher KJ. Calculation for the test of the 
difference between two dependent correlations with 
one variable in common [Computer software] 2013, 
September. [Internet] Available from: http://quantp-
sy.org/corrtest/corrtest2.htm Accessed: 27.06.2020.

27.  Búgelová T, Chupková L, Kratochvílová L. Ageism at 
work across three generations. Cross-Cultural Stud-
ies: Education and Science 2019; 4 (4): 97-106. (DOI: 
10.24411/2470-1262-2019-10067).

28.  Čupková, L, Búgelová T, Fucsková Z. Attitudes to-
wards the employment of seniors depending on 
the degree of ageism. Work and Organizational 
Psychology-2018 - Past, Present, and Challenges to 
The Future International Conference - Proceedings; 
Košice, Slovakia, 2019; 105–116. (ISBN 978-80-8152-
713-5) [Internet] Available from: https://unibook.
upjs.sk/img/cms/2019/FF/psychologia-prace-a-or-
ganizacie-web.pdf. Accessed: 3.11.2020.

29.  Daniel F, Massano I, Galhardo A, Barroso I. Ambiv-
alent and hostile ageism. 27th European Congress 
of Psychiatry, Warsaw, Poland, 6-9 April 2019. [Inter-
net] Available from: http://repositorio.ismt.pt/bit-
stream/123456789/1030/1/Poster%20EPA19-Idadis-
mo.pdf. Accessed: 3.11.2020.

30.  Pramanik S, Biswal S. Ageism: A comparative study 
among young adults. IJARnD 2020; 5(5): 14–17. Avail-
able from: https://www.ijarnd.com/manuscripts/
v5i5/V5I5-1140.pdf. Accessed: 3.11.2020.

https://dergipark.org.tr/tr/download/article-file/1133831
https://dergipark.org.tr/tr/download/article-file/1133831
http://quantpsy.org/corrtest/corrtest2.htm
http://quantpsy.org/corrtest/corrtest2.htm
http://repositorio.ismt.pt/bitstream/123456789/1030/1/Poster%20EPA19-Idadismo.pdf
http://repositorio.ismt.pt/bitstream/123456789/1030/1/Poster%20EPA19-Idadismo.pdf
http://repositorio.ismt.pt/bitstream/123456789/1030/1/Poster%20EPA19-Idadismo.pdf
https://www.ijarnd.com/manuscripts/v5i5/V5I5-1140.pdf
https://www.ijarnd.com/manuscripts/v5i5/V5I5-1140.pdf


2020; 23(4): 534-545

544

Appendix A

Items of Turkish Version of AAS

1. Yaşlı insanlara bazı şeyleri yapmak için artık çok yaşlı olduklarını hatırlatmak iyi bir şeydir; yoksa sonunda 
başarısız olduklarında duyguları incinebilir. 

2. Kendileri isteseler bile yaşlı insanların çalışmasına izin verilmemelidir; çünkü onlar topluma olan borçlarını çok-
tan ödemiş durumdadırlar.

3. Kendileri isteseler bile yaşlı insanların çalışmasına izin verilmemelidir; çünkü daha narin olduklarından kolayca 
hastalanabilirler.

4. Yaşlı insanlarla tane tane konuşmak iyidir; çünkü söyleneni anlamaları zaman alabilir.

5. Yaşlılara kötü haber vermekten kaçınılmalıdır; çünkü kolayca duygulanıp ağlayabilirler.

6. Yaşlı insanları toplumun acı gerçeklerinden korumak gerekir; çünkü bunlardan çok etkilenebilirler.

7. İlk seferde hemen anlayamadıkları için, yaşlı insanlara bazı şeyleri tekrar tekrar anlatmak daha iyidir.

8. Kendileri istemese bile, yaşlı insanlara her zaman yardım teklif edilmelidir.

9. Kendileri istemese bile, yaşlı insanlara alışverişlerinde yardım edilmelidir.

10. Yaşlıların çoğu, aslında iyi niyetli söz ya da davranışları yaşlı insanlara yönelik bir hakaret ya da ayrımcılık 
olarak yorumlarlar.

11. Yaşlı insanlar çok alıngan olurlar.

12. Yaşlı insanlar iş yerlerinde yaşadıkları sorunları abartmayı pek severler.
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Appendix B

Items of English Version of AAS

1. It is good to tell old people that they are too old to do certain things; otherwise they might get their feelings 
hurt when they eventually fail.

2. Even if they want to, old people shouldn’t be allowed to work because they have already paid their debt to 
society.

3. Even if they want to, old people shouldn’t be allowed to work because they are fragile and may get sick.

4. It is good to speak slowly to old people because it may take them a while to understand things that are said 
to them.

5. People should shield older adults from sad news because they are easily moved to tears.

6. Older people need to be protected from the harsh realities of society.

7. It is helpful to repeat things to old people because they rarely understand the first time.

8. Even though they do not ask for help, older people should always be offered help.

9. Even if they do not ask for help, old people should be helped with their groceries.

10. Most old people interpret innocent remarks or acts as being ageist.

11. Old people are too easily offended.

12. Old people exaggerate the problems they have at work.

13. Old people are a drain on the health care system and the economy. (*)

(*) This item, with a factor load below 0.30 on CFA analysis, removed from the Turkish version of AAS. 
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Introduction: Psychiatric symptoms that develop with the diagnosis of cancer 
are important in terms of affecting the severity of the patient’s physical illness. This 
study was carried out to determine the effect of music therapy on anxiety and sleep 
quality of geriatric haematological oncology patients.

Materials and Methods: This experimental clinical trial, a pretest-posttest 
study, was conducted with 60 older hematologic cancer patients. The patients 
were sorted into control and experimental groups (n = 30 in the control group; n 
= 30 in the experimental group). Data was collected via a sociodemographic form, 
the Pittsburgh Sleep Quality Index, and the State-Trait Anxiety Inventory. The 
participants in the experimental group listened to music every day for one week 
while the control group was not exposed to any intervention.

Results: There was no statistically significant difference between the pretest 
Pittsburgh Sleep Quality Index and State-Trait Anxiety Inventory mean scores of 
the experimental and control groups. Pittsburgh Sleep Quality Index and State-
Trait Anxiety Inventory mean score of the experimental group were lower than the 
control groups’. 

Conclusion: The intervention of music therapy was found to have an effect in 
reducing anxiety and increasing sleep quality of patients. Music therapy can be used 
as an alternative method of treating the anxiety and increasing the sleep quality of 
geriatric hematology patients.

Keywords: Nursing; Hematology; Patients; Aged
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INTRODUCTION
Cancer, followed by cardiovascular disease as the 
death cause, is one of the most serious health prob-
lems in the world, having adverse physical, psycho-
logical, social, and economic effects on individuals, 
families, and societies (1). According to the World 
Health Organization (WHO) and the International 
Agency for Research on Cancer, 18 million people 
were diagnosed with cancer worldwide in 2018, and 
9 million of these cases constituted individuals 65 
years and over (1). Hematological cancers consti-
tute more than half of cancers in this age group (2). 
Although diseases such as leukemia, myeloma, and 
lymphoma are more likely to be seen in older adults 
than the young people, studies have concentrated 
on children because leukemia ranks first among 
childhood cancers (1).

Age is one of the important determinants of 
cancer, and the incidence of cancer is increasing 
as the older population increases (1). The percent-
age of older adults in Turkey has risen to 9.1%. It is 
predicted that if the rate of total fertility and death 
continues in the same way, the percentage of those 
65 years old and over will increase to 10.2% in 2023 
and 20.8% in 2050 (3). Considering that older pa-
tients have more difficulty adapting to environmen-
tal changes and innovations compared to younger 
patients, it could be predicted that the psycholog-
ical problems of older cancer patients will increase 
in importance day-by-day (2, 4). 

Psychiatric symptoms that develop with the di-
agnosis of cancer are important in terms of affecting 
the severity of the patient’s physical illness, disease 
course, treatment response and the patient’s quality 
of life and care (5). Research shows that nearly half of 
cancer patients have psychiatric disorders that need 
to be treated, such as anxiety, depression, organic 
psychiatric disorders, and personality disorders (2, 
4). At the same time, sleep disorders are a common 
but often neglected problem in cancer patients 
(6). Medical treatments applied to a patient who is 
struggling with cancer (such as chemotherapy, ra-

diotherapy, or surgical operations) could also be 
the cause of psychiatric symptoms, such as steroid 
treatment causing depression (7). Cancer requires 
holistic care and should receive multidisciplinary 
treatment (5-7). A consultation liaison psychiatry 
nurse should work in collaboration with other mem-
bers of the treatment team, with holistic care giv-
en to the patient and their families (8). There are 
some complementary treatments for psychological 
symptoms like relaxation therapy, hypnosis, medita-
tion/mindfulness-based stress reduction, yoga and 
acupuncture which among these the music therapy 
is also included (9). Music therapy, which is a psy-
chosocial approach, complements the treatment of 
health problems, such as cancer, and is used as an 
alternative treatment (9, 10).

Music has been used in hospitals for a variety 
of reasons from the past to the present. It is known 
that music affects the areas in the human brain re-
lated to emotions such as happiness, joy, anger, and 
hate and has an important effect on human beings 
(9, 10). Music influences the limbic system of the 
brain, modulating endogenous opioids and oxyto-
cin, producing relaxation and well-being; music also 
accelerates or slows breathing and changes a per-
son’s internal state; affects heart rhythm and blood 
pressure, reduces muscle tension and improves 
movement and coordination (9). These features of 
music are considered as therapeutic factors (8-10). 

There are limited studies on older patients with 
hematologic cancers in the Turkish literature (4, 2). 
Considering the focus on children in previous stud-
ies on hematological cancers, this study is import-
ant in terms of determining the effectiveness of 
music therapy on anxiety and sleep quality expe-
rienced by older hematologic cancer patients and 
shedding light on nursing care (11). This study was 
the first one that explored the effectiveness of the 
music therapy on geriatric haematological oncolo-
gy patients in Turkey. 

The study hypotheses are as follows:

H1: Music therapy given to geriatric haemato-
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logical oncology patients does not affect their lev-

els of anxiety and sleep quality.

H2: Music therapy given to geriatric haemato-

logical oncology patients does affect their levels of 

anxiety and sleep quality.

MATERIALS AND METHODS
The study was conducted through an experimental 
method with pretest-posttest control group design 
from May–November 2015 with older hematologic 
cancer patients in Turkey. The study was conduct-
ed in a university hospital’s hematology clinic in the 

Table 1. Demographic status of individuals in experimental and control groups

Control Group Experimental Group

Characteristics n % n % p

Gender

Female 14 46.7 13 43.3 χ2 = 0.67

Male 16 53.3 17 56.7 p = 0.795

Marriage status

Maried 24 80 22 73.4 χ2 = 0.373

Single 6 20 8 26.6 p = 0.542

Education level

Primery school 19 63.3 20 66.6 χ2 = 0.373

High school 9 30 9 30 p = 0.946

Universty 2 6.7 1 3.4

Diagnosis of disease

1 year and ↓ 11 36.7 13 43.3 χ2 = 0.281

2-4 year 11 36.7 10 30 p = 0.869

5 year and ↑ 8 26.6 7 26.7

Stage of cancer

Stage II 14 46.7 17 56.7 χ2 = 0.601

Stage III 16 53.3 13 43.3 p = 0.438

Duration of stay in hospital

14 day and ↓ 6 20 4 13.4 χ2 = 0.518

15-20 day 16 53.4 18 60 p = 0.772

20 day and ↑ 8 26.6 8 26.6

M ± SD

Age (year) 72.13±4.03 73.14±4.18 MW-U = 153.500

p = 0.630
χ2 = chi-square test. MW-U = MannWhitney U test.
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east of Turkey. 

The population of the study consisted of older 
(65 years and over) hematologic cancer patients.  
On the basis of the power analysis, we determined 
the required sample size as total 54, including 27 pa-
tients each in the experimental and control groups, 
with 95% confidence interval, 90% power, and 5% 
error margin with a significance level of p = .05 (12).  
A total of 60 hematological cancer patients, 30 of 
whom were the control group and 30 of which were 
the experimental group, were included. The data 
collection tool was provided to the individuals who 
volunteered to participate in the study. 

Inclusion criteria of the study: 

• Having at least eleven days of inpatient treat-
ment in hematology services. 

• Receiving chemotherapy treatment. 

• Being a host for disease II or III. 

• Being able to cooperate and communicate 

• Not using psychiatric or sleep medicine. 

• Absence of radiation therapy. 

Measurements
The Sociodemographic Form, the Pittsburgh 

Sleep Quality Index (PSQI), and the State-Trait Anx-
iety Inventory (STAI) were used for data collection. 
The participants in the experimental group listened 
to music every day for one week, while the control 
group did not listen to music during the study. 

Sociodemographic Form
The Sociodemographic Form, created by the re-

searchers, was consisted of seven questions (age, 
gender, marrital status, education level, the time 
since the diagnosis of disease, stage of cancer and 
the duration of stay in hospital) including ones to 
obtain the sociodemographic characteristics of the 
patients.

Pittsburgh Sleep Quality Index 
The PSQI was used to assess the subjective 

sleep quality in all patients. The 18 items included in 
the scoring are grouped into 7 component points. 
Some of the components are specified with a single 
item, while others are obtained by grouping sever-
al substances. Each item is evaluated between 0–3 
points. The total score has a value between 0–21. A 
higher score indicates a lower level of sleep quality 
(13). The reliability and validity of this scale for Tur-
key was determined in 1996 (14).  Cronbach’s alpha 

Table 2. A comparison of total pre-test and post-test PSQI score mean for individuals in the experimental group and the 
control group

Groups
Pre-test Post-test Within groups

M ±SD M ±SD t p

Control group 14.50±2.70 13.87±2.90 t = 0.615    p = 0.543

Experimental group 14.56±2.00 10.67±2.73 t = 4.566   p = 0.000*

Between group

t   t = -1.439 t = 3.819

p p = 0.161 p = 0.001*

* p < 0.05
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reliability coefficient of the scale was found to be 
0.80 (14). In this study, Cronbach’s alpha reliability 
coefficient was 0.79.

State-Trait Anxiety Inventory 
We measured anxiety using the STAI, developed 

by Spielberger, Gorsuch, and Lushene (1970) (15). 
The validity and reliability of this inventory for Tur-
key were determined in 1983 (16). The inventory has 
two separate scales with 20 items, each a four-point 
Likert type. The inventory consists of two parts: STAI-
1, which measures the state anxiety (SA) level, and 
STAI-2, which measures the trait anxiety (TA) level. 
The total score obtained from both scales ranges 
from 20 to 80. A higher score indicates a higher lev-
el of anxiety. In this study, Cronbach’s alpha reliabil-
ity coefficient for the SA inventory was 0.84; the TA 
inventory’s coefficient was 0.95.

Study Procedure
Data from the control group were collected first, 

to prevent any interference between patients, then 
data from the experimental group were collected. 
The interviewer primarily gave information to both 
groups and then the data were collected using the 
face-to-face interview technique in the clinic. The 
data were collected by interviewing each patient 
for a mean of 10 to 15 minutes in the hematological 
clinic.

The data were collected 48 hours after treatment 
because patients experienced intensive side effects 
related to the first 48 hours after chemotherapy 
treatment. On post chemotherapy days 3 to 10, we 
asked the participants to fill the Sociodemographic 
Form, PSQI, and STAI and recorded their responses.

The data from the control group were collected 
within the specified time frame using the data col-
lection tools as mentioned above after implementa-
tion of routine in the clinic.

Data from the experimental group were col-
lected after applying music therapy, and the data 

were collected using the same data collection tools 
as used for the control group. Music therapy was 
performed for the experimental group’s members 
every day for one week 

Application of Music Therapy
During the selection of the type of music com-

positions, the choice of music was designated by 
Oruc Güvenc who was a lecturer in the Department 
of Occupational Therapy at the Faculty of Health 
Sciences.   He made a clinical psychology doctorate 
in music therapy at the Department of Psychiatry, 
the Cerrahpasa Faculty of Medicine.  He found-
ed Turkish Music Research and Promotion Group 
(TUMETA). He recommended Hejaz, Husseini and 
Neva compositions (nonverbal instrumental music) 
from the music and health series prepared by TU-
MATA (17). Hejaz composition has a therapeutic 
effect on bones, brain and children’s diseases. It 
has a strong effect on the uro-genital system and 
kidneys. It gives a sense of humility. Husseini com-
position is useful for the heart, liver and stomach. It 
gives a sense of peace. Neva composition is useful 
in treating mental illnesses. It generates feelings of 
strength and heroism (17).

Patients laid back and listened to the music 
with earphones in their rooms. It was explained to 
the patients how to use their earphones and how 
to turn them on and off. The researchers observed 
the patients listening to music, without disturbing 
them. Each music therapy application took about 
30-40 minutes every night for seven days. In the 
control group, three patients were unable to per-
form a post-test because one left the hospital ear-
ly and the other two patients died in the hospital 
during treatment. In the experimental group, post-
test data could not be collected from four patients 
because two of them were isolated because of the 
risk of infection, one patient died in the hospital 
during treatment, and one patient left the hospital 
early. New patients who met the inclusion criteria 
were included in the research as substitutes.
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Statistical Analysis
The SPSS package program was used to evaluate 

the data. For the assessment of patients’ descrip-
tive characteristics percentage, arithmetic mean, 
and standard deviation were used. The chi-square 
test was also used to look at group homogeneity, 
and independent and dependent sample t-tests 
were used to analyze relationships among pretest–
posttest scores in hematology patients. The level of 
significance was set at p < .05. 

Ethical Considerations 
After obtaining permission from the ethics com-

mittee of the Faculty of Health Sciences (approval 
number 2014-6/8), written permission was obtained 
from the hospital. The necessary information 
was given to the patients who took part in the study; 
their questions were answered and written permis-
sion was obtained from them. Since the use of hu-
mans in the study required protection of individual 
rights, informed consent, voluntary basis, and pro-
tection of confidentiality, which are relevant ethical 
principles, were realized.

RESULTS
Table 1 presents the characteristics of the control 
and experimental group. Regarding the sociode-
mographic status of the control and experimental 
group, the two groups were similar in terms of age, 
gender, marrital status, education level, the time 
since the diagnosis of disease, stage of cancer and 
the duration of stay in hospital (p > .05). 

As seen in Table 2, there was no significant dif-
ference between pre-test and post-test PSQI mean 
scores of the control group patients (t = .615, p = 
.543). In contrast, the difference between the pre-
test and post-test PSQI mean scores of the exper-
imental group’s patients was statistically significant 
(t = 4.566, p = .000). 

 The pre-test PSQI mean score of patients in the 
control group was 14.50±2.70, while the pre-test 

PSQI mean score of patients in the experimental 
group was 14.56±2.00. No statistically significant 
difference was found between pre-test mean of the 
groups (t = -1.439, p = .161). The post-test PSQI 
mean score of patients in the control group was 
13.87±2.90, while the post-test PSQI mean score of 
patients in the experimental group was 10.67±2.73. 
Statistically significant difference was found be-
tween post-test mean of the groups (t = 3.819, p 
= .001).

According to Table 3, there was no statistical-
ly significant difference between the pre-test and 
post-test SA (t = 1.782, p = .085) and TA (t =.143, 
p = .887) mean scores of the control group. There 
was a statistically significant difference between the 
pre-test and posttest SA mean scores (t = 4.715, p 
= .000) and TA mean scores (t = 2.630, p = .014) of 
the hematology patients in the experimental group. 

The post-test SA mean score of patients in the 
control group was 40.23±11.30, while the post-
test SA mean score of patients in the experimental 
group was 35.43±10.12. The difference between the 
groups’ post-test SA mean scores was statistically 
significant (t = 3.799 p = .008). The post-test TA 
mean scores of hematology patients in the control 
group was 35.90±9.82, while the post-test TA mean 
scores of the experimental group was 33.60±9.43. 
The difference between the groups’ post-test TA 
mean scores was statistically significant (t = 2.483, 
p = .019).

DISCUSSION
This study found that music therapy had effects in 
reducing anxiety and increasing sleep quality. Mu-
sic therapy, which is a psychosocial initiative, is used 
as a complementary and alternative treatment of 
health-related problems, such as cancer (10). It is a 
fact that music influences the emotional areas re-
lated to perceptions such as happiness, joy, sorrow, 
anger, and hatred in the human brain and has an im-
portant effect on humans in this regard. This feature 
of music is considered a therapeutic factor (9, 10).
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In this study, it was found that the decrease be-
tween the pre-test and post-test PSQI scores of 
the experimental group was statistically significant; 
there was no statistically significant difference be-
tween the pre-test and post-test scores of the con-
trol group. This was consistent with the results of 
the related studies on sleep quality. Wang, Sun, and 
Zang (6) observed that music improved sleep quality 
in elderly people. Lafci, and Oztunc (18) found that 
relaxing classical music was an effective intervention 
in reducing sleeping problems. Blanaru, et al. (19) 
found that music therapy increased sleep efficien-
cy in post-traumatic stress disorder patients. Kumar 
(20) studied music therapy’s effect on the level of 
melatonin (a hormone affecting sleep and mood) 
in Alzheimer’s patients; it was found that melatonin 
secretion increased after music therapy, and it was 
emphasized that music therapy was effective on the 
psychological and physiological characteristics of 
the patients. Thus, it can be concluded that music 
therapy can improve sleep quality in geriatric hema-
tological oncology patients.

When the STAI score variations of both groups 
were examined, the decrease in the scores of the 
experimental group was significantly higher than 
the decrease in the scores of the control group. 
These findings parallel those of the existing litera-
ture. Zhou, et al. (21) found music therapy reduced 
depression and anxiety in female cancer patients. 
Palmer, et al. (22) similarly observed a significant de-
crease in anxiety levels of a group of women receiv-
ing music therapy who had surgery for the diagno-
sis or treatment of breast cancer. Rossetti, et al. (23) 
determined that music therapy for cancer patients 
resulted in decreased patient anxiety and distress. 
Bilgic, and Acaroglu (24) studied effect of listening 
to music on the comfort of chemotherapy patients; 
it was found that anxiety decreased after music. 
Umbrello, et al. (25) found that music therapy is as-
sociated with a reduction in anxiety of critically ill 

patients. This finding suggests that the music ther-
apy intervention showed clinical efficacy for anxiety.

Therefore, music therapy that was given to vari-
ous groups has been found to be effective in reduc-
ing anxiety and increasing sleep quality. The results 
of our study are in accordance with the results of 
the studies in the literature of geriatric haematolog-
ical oncology patients. These results confirm the hy-
pothesis H2, that “Music therapy given to geriatric 
haematological oncology patients does affect their 
levels of anxiety and sleep quality.”

CONCLUSION
In this study, it was found that music therapy de-
creased PSQI and STAI mean scores of the exper-
imental group. As a result of these findings it can 
be said that music therapy increases sleep quality 
and decreases the anxiety of geriatric oncology pa-
tients.

The findings of this study may provide a basis for 
future research with regard to evaluating the use of 
music therapy in the management of sleep quality 
and anxiety in various geriatric hematology patients. 
In line with this conclusion, it is suggested that mu-
sic therapy be used in nursing practice. Nurses 
should use music therapy, which is a non-pharma-
cological method, in their practice because it is a 
safe and cheap method which may be used to treat 
sleep disorders and anxiety.
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