
348/ Original paper 
Původní práce

Acta Chir Orthop Traumatol Cech., 91, 2024, No. 6, p. 348–354
DOI: 10.55095/achot2024/048

Evaluation of Depression and Cognitive Status in 
Geriatric Patients Undergoing Orthopedic Surgery

Hodnocení deprese a kognitivního stavu u geriatrických pacientů podstupujících 
ortopedickou chirurgii

E. YILDIRIM SAFAK1, A. SAVCI2, S. N. KUYUBAŞI3

1 Gulsum Gural Oral and Dental Health Application and Research Center,Kütahya Health Sciences University, Kütahya, Turkey
2 �Surgical Nursing Department, Department of Nursing, Health Science Faculty,Kutahya Health Science University, Kutahya, 

Turkey
3 Department of Orthopaedics and Traumatology, Faculty of Medicine, Kütahya Health Sciences University, Kütahya, Turkey

ABSTRACT

Purpose of the study
Cognitive disorders are common in geriatric surgical patients We conducted a study to evaluate depression and cogni-

tive behavior in geriatric patients undergoing orthopedic surgery. 

Material and Methods
This descriptive cross-sectional study was conducted at a university hospital in Turkey, involving 262 elderly patients 

who underwent orthopedic surgeries. Data were collected using The Patient Information Form, Standardized Mini-Mental 
Test, and Geriatric Depression Scale. 

Results
The mean score of the Standardized Mini-Mental Test scale of the patients after surgery was 17.97±4.99, mean score 

of the Geriatric Depression Scale was 6.20±2.78. The study revealed that 85.1% (n=223) of the participants had cognitive 
impairment and 69.1% (n=181) depressive symptoms. Additionally, cognitive impairment and depressive symptoms in-
creased as age, pain scores, and length of hospital stay increased. Our research also showed that individuals with a his-
tory of falls, visual/hearing impairment, malnutrition, use of assistive devices, dependence on others for daily activities, 
non-educated or single, individuals are more likely to experience geriatric depression and have a higher of cognitive im-
pairment. Additionally, patients who have had hip arthroplasty, have low hemoglobin levels, or have high ASA scores are 
more prone to cognitive impairment. Cognitive impairment was more common in patients with higher depression scores.

Conclusions
Considering these findings, it is crucial to identify the cognitive disorders and depressive symptoms during their initial 

hospitalization to prevent or treat them in geriatric patients. Regular monitoring of geriatric patients in orthopedic clinics 
for symptoms of cognitive status and depression is recommended, and caregivers should be made aware of this issue.
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INTRODUCTION

Most geriatric individuals seeking orthopedic care 
for falls, hip fractures, or prosthetic surgery are preva-
lent. Cognitive disorders are common in geriatric surgi-
cal patients (1). Cognitive impairments are a hallmark 
of early mental illness and can significantly impact an 
individual’s daily functioning and long-term outcomes. 
Therefore, it is aimed to recognize the profound effects 
of cognitive disorders on individuals’ lives and to in-
crease the general well-being of patients by taking into 
account their emotional, social and psychological needs 
and physical health (2, 21). Delirium, sometimes called 
an “acute confusional state” is common and can occur 
after any surgical procedure, with an incidence of up to 
60% after hip fracture (14, 27). Delirium is more com-
mon in conditions such as dementia, depression, serious 
illnesses, and visual and hearing impairment. It can also 

be triggered by inappropriate drug use, physical restric-
tions, pain, dehydration, poor nutritional status, infec-
tion, or electrolyte disturbances (17, 26). It is a severe 
condition associated with poor outcomes such as hospi-
tal-associated complications, increased hospital stays, 
high dependency, increased incidence of dementia, 
need for long-term care/support on discharge, short and 
long-term mortality, and high cost. Early assessment 
and intervention can prevent and treat cognitive disor-
ders (5, 17, 21). Thus, emphasizing prevention proves 
more effective than seeking a  cure, underscoring the 
importance of initiating interventions at an early stage. 
On the other hand, depression is common in the geriat-
ric population and affects patient outcomes such as de-
lirium. Clinical signs of depression, such as low moti-
vation, perceived lack of recovery, sleep disturbances, 
and difficulty with physical rehabilitation, may slow 
postoperative recovery (5, 14). Therefore, in geriatric 
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patients, the identification of cog-
nitive disorders and depression 
should be prioritized to improve 
surgical intervention results (2, 5). 
In this context, identifying the fac-
tors that influence the early detec-
tion of cognitive impairments in 
geriatric patients in surgical clin-
ics is important. We evaluated de-
pression and cognitive status in 
geriatric patients post-orthopedic 
surgery.

MATERIAL AND METHODS

Design
This research is cross-sectional 

and descriptive.

Sample and settings
This research was conducted at the Orthopedics and 

Traumatology Service of a University Hospital in west-
ern Turkey from May 1, 2021, to May 15, 2022. The 
study population constituted all patients aged above 65 
years who had surgeries and could communicate ver-
bally. We excluded patients who were unable to com-
municate, had conditions (psychological problems, de-
mentia, etc.) that would impair their ability to make 
decisions, or took sedatives, antipsychotics, or other 
medications that might impair their cognitive status.

In this study, the sample size was determined using 
the G* Power software (version 3.1). In line with the 
literature (11), a  power analysis was performed at 
a confidence interval of 0.05 and 90% and discovered 
that the least sample size should be 230 people. In the 
case of data loss, the study was conducted with a sam-
ple size of 242 people.

Data collection tools
Data were collected using the Patient Information 

Form, Standardized Mini-Mental Test (SMMT), and 
Geriatric Depression Scale Short Form (GDS). The re-
searchers developed a patient information form based 
on the literature, which consisted of two parts. The first 
part included questions related to the patient’s sociode-
mographic details, such as their age, sex, educational 
level, place of residence, smoking habits, functional 
impairment, visual hearing impairment, ongoing use of 
drugs, and dependency on others. The second part fo-
cused on clinical characteristics (medical diagnosis, 
surgical intervention, length of hospital stay, type of an-
esthesia, ASA (American Society of Anesthesiologists) 
score, presence of complications, pain level, nutritional 
condition, laboratory results, intensive care unit stay, 
and comorbidities).

The standardized Mini-Mental Test (SMMT) was 
first developed by Folstein et al. (9) in 1975. Güngen et 
al.. conducted a Turkish validity and reliability study 
was conducted by Güngen et al. (10). This scale is an 

assessment instrument consisting of five parts that eval-
uate orientation, memory, attention, language, and visu-
al-spatial skills. Each correct answer was one point, and 
the total score was 30. Scores of “23 and below” indi-
cate cognitive impairment (9). In this study, Cronbach’s 
alpha coefficient of the scale was 0.725. The Geriatric 
Depression Scale Short Form (GDS-15) was developed 
in 1991 as a  simplified version of the GDS-30 (3). 
A Turkish validity and reliability study of GDS-15 was 
conducted by Durmaz et al. In their study, Cronbach’s 
Alpha was 0.92 (7). In the scale scoring, no answers to 
positive and yes answers to negative questions were as-
signed 1 point each. Each question is scored out of 1 
point according to its characteristics and the total score 
is calculated. A  score of 0–4 indicates no depressive 
symptoms, and a score of 5 and above indicates depres-
sive symptoms (8). In this study, the Cronbach’s alpha 
coefficient was found to be 0.663.

Procedure
The researcher collected face-to-face data within the 

first 72 h after surgery. Each patient’s data collection 
took approximately 15–20 min. Clinical information 
and laboratory findings, including hemoglobin and se-
rum sodium levels, were obtained from patient and hos-
pital databases.

Ethics
Ethics committee approval (decision dated 

09.02.2021, numbered 2021/02–22) and institutional 
approval (decision dated 10.12.2020, numbered 
2020/87) were obtained for this study. Written and ver-
bal consent were obtained from all patients.

Statistical analysis
IBM SPSS Statistics Package for Social Sciences 23 

(IBM SPSS, Armonk, New, USA) was used for data 
analysis. Sociodemographic information was analyzed 
using numbers, percentages, and chi-square tests. An 
independent samples t-test, one-way ANOVA, and 
Pearson’s correlation were also employed for the analy-

Fig. 1. Distribution of patients’ cognitive impairment and symptom of geriatric 
depression (n=262)

Standardized Mini-Mental Test (SMMT) The Geriatric Depression Scale (GDS)

*SMMT 23 points or less **GDS 5 points and above
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sis. The statistical significance was set at p < 0.05 and 
was deemed acceptable for all tests.

RESULTS

The study included participants with an average age 
of 74.26±7.73 years. The mean ASA score was 
2.71±0.51, and the average hospital stay was 2.57±2.27 
day, while the mean operative time was 126.32±45.79 
min. Postoperative pain was the highest, with a mean 
score of 8.07±1.7. The mean SMMT and GDS scores 
were 17.97±4.99 and 6.20±2.78, respectively. Howev-
er, the study revealed that 85.1% (n=223) of the partici-
pants had cognitive impairment and 69.1% (n=181) had 
depressive symptoms (Fig. 1).

The findings suggest that as the patients age, their 
GDS scores increase (p=0.001, rs=0.312), while SMMT 
decreases (p=0.001, rs=-0.551). Longer hospitalization 
durations also correlated with higher GDS scores 
(p=0.006, rs=0.031) and lower SMMT scores (p=0.006, 
rs=-0.182). Postoperative time also affected the GDS 
and SMMT scores, with increasing postoperative hours 
resulting in higher GDS scores (p=0.029, rs=0.135) and 
lower SMMT scores (p=0.002, rs=-0.191). Further-
more, patients with higher ASA and pain scores had 
lower SMMT scores (p=0.001, rs=-0.268), and increas-
ing pain scores were associated with higher GDS scores 
(p=0.001<0.05, rs=0.216). Higher pain levels also led to 

lower SMMT scores after the operation (p=0.010, rs=-
0.160), and lower hemoglobin levels correlated with 
lower SMMT scores (p=0.001, rs=0.234). There was no 
significant relationship between smoking status, dura-
tion of surgery, serum sodium levels, or the participants’ 
mean GDS and SMMT scores. Additionally, no signifi-
cant correlation was observed between the mean GDS 
scores and duration of hospital stay, ASA score, or high-
est postoperative pain (p>0.05). The study found a neg-
ative correlation between mean GDS and SMMT scores 
(p=0.001, rs=-0.475) (Table 1). 

Patients who are not literate, single, with visual/ 
hearing impairment, with a history of falling and mal-
nutrition, dependency in ADL had higher average GDS 
scores and lower average SMMT scores (p=0.001). Par-
ticipants without walking aids had a  higher mean 
SMMT score than those with aids (p=0.009). Patients 
with underwent hip arthroplasty, and a high cognitive 
impairment was observed among these patients (p 
<0.05). (Table 2). 

DISCUSSION

This study reveals a significant prevalence of cogni-
tive impairment (85.1%) and geriatric depressive symp-
toms (69.1%). The average MMSE score of 17.97±4.99 
(min–max=6–30) points. Additionally, 47.3% (n=124) 
were found to have a  mean MMSE score below 18 

Table 1. Relationship between sociodemographic and clinical characteristics of patients and scale scores (n = 262)

Variables  Mean± SD Min– Max GDS SMMSE

Age  74.26±7.73  65–97 rs=0.312*
p= 0.001

rs=-0.551*
p= 0.001

Smoking (day/piece) 7.06±5.77 2–20 rs=0.149
p=0.407

rs=-0.073
p= 0.688

Duration of hospital stay (preoperative days) 2.57±2.27 1–20 rs=0.031
p: 0.639

rs=-0.182*
p= 0.006

ASA score 2.71±0.51 2–4 rs=0.071
p=0.251

rs=-0.268*
p= 0.001

Operation time (min) 126.32±45.79 25–360 rs=-0.056
p= 0.370

rs= 0.057
p= 0.357

Postoperative (hours)** 46.84±22.76 12–75 rs=0.135*
p= 0.029

rs=-0.191*
p= 0.002

Pain level (now) 4.40±2.57 1–10 rs=0.216*
p= 0.001

rs=-0.143*
p= 0.021

Pain level (highest pain after surgery) 8.07±1.7 3–10 rs=0.116
p= 0.061

rs=-0.160*
p=0.010

Serum sodium(mg/dl) 139.87±3.41 127–149 rs=0.030
p=0.628

rs=0.038
p= 0.539

Hemoglobin 11.32±2.01 7–16.2 rs=-0.047
p=0.450

rs=0.234*
p= 0.001

GDS  6.20±2.78  1–14 – rs=-0.475
p= 0.001

SMMSE  17.97±4.99  6–30 rs=-0.475
p= 0.001

–

*rs = Pearson correlation analysis
** Postoperative evaluation times of patients
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With age, the number of neurons, brain weight, cerebral 
blood flow, and oxygenation decrease, whereas senile 
plaques and neurofibrils increase. These irreversible 
physiological changes can result in altered conscious-
ness, decreased reflex responses, and impaired sensory 
perception-motor functions (16, 26). In a study, the ma-
jority of the patients had a history of falls, and those 
with a history of falls had higher depressive symptoms 
and cognitive impairment. Worldwide, the risk of falls 
in individuals aged over 65 years is between 30–62% 
worldwide. The most frequent injury caused by falls in 
geriatric patients requiring surgical treatment is hip 
fracture (26). A literature review revealed that orthope-

points. This suggests that almost half of the patient 
group had severe cognitive impairment such as demen-
tia, making the management of the postoperative pro-
cess difficult. This underscores the association between 
aging the likelihood of experiencing cognitive impair-
ment and geriatric depression. Age was found to be 
a risk factor for both conditions. Several studies have 
shown that the prevalence of delirium and depression 
increases with age (11, 17, 20). In a study of patients 
undergoing cardiac surgery, the incidence of delirium 
was 21.4% in patients aged >65 years and 33.5% in pa-
tients >80-year-old (13). These findings suggest that the 
physiology of aging may be related to these results. 

Table 2. Comparison of sociodemographic and clinical characteristics of patients with scale scores (n=262)

GDS
Statistic

SMMSE
Statistic 

Variables N (%) Mean± SD Mean± SD

Gender
Male
Female

171 (65.3)
91 (34.7)

6.29±2.69
6.04±2.95

t=0.686 
p=0.493

17.62±4.96
18.63±5.01

t=-1.556
p=0.121

Educational level
Not literate
Primary-high school

77 (29.4)
185 (70.6)

7.31±2.83
5.74±2.64

t= 4.276
p=0.001

15.25±4.19
19.10±4.87

t= -6.066
p=0.001

Marital status
Married
Single

142 (54.2)
120 (45.8)

5.63±2.57
6.88±2.88

t= -3.701
p=0.001

19.51±4.54
16.15±4.19

t=5.739
p=0.001

Chronic disease
Yes*
No

208 (79.4)
54 (20.6)

6.09±2.79
6.62±2.74

t= -1.254
p=0.211

18±4.96
17.83±5.17

t= 0.224
p=0.823

Visual defect
Yes**
No

 166 (63.4)
96 (36.6)

6.67±2.81
5.39±2.55

t= 3.661
p=0.001

17.29±5.17
19.15±4.46

t= -2.939
p=0.004

Hearing defect
Yes*** 
No

 73 (27.9)
189 (72.1)

7.23±2.91
5.80±2.63

t= 3.799
p=0.001

14.81±4.60
19.19±4.60

t=-6.909
p=0.001

Use of walking aids
Yes
No

105 (40.1)
157 (59.9)

6.48±3
6.01±2.62

t =1.294 
p= 0.197

16.99±4.75
18.62±5.05

t =-2.622
p=0.009

Fall history 
Yes
No

116 (55.7)
146 (44.3)

6.52±2.89 
5.80±2.59

t= -2.106 
p=0.036

17.25±5.08
18.88±4.75

t =2.657 
p=0.008

Dependency in ADL
Yes
No

165 (63.4)
96 (36.6)

6.48±2.84
5.73±2.64

t=-2.093 
p=0.037

16.98±5
19.75±4.44

t= 4.484 
p=0.001

Malnutrition
Yes ****
No

 98 (37.4)
164 (62.6)

6.80±2.83
5.84±2.70

t= 2.726 
p=0.007

15.62±4.78
19.37±4.59

t =-6.296
p=0.001

Type of surgery 
Total hip arthroplasty
Total knee arthroplasty
Arthroplasty revision
Open reduction internal fixation 
Other(shoulder arthroplasty, arthrodesis)

 93 (35.5)
77 (29.4)
30 (11.5)
38 (14.5)
24 (9.1)

6.66±2.93
5.74±2.74
5.53±2.72
6.60±2.47
6.12±2.65

 
F=1.831
p=0.123

16.20±4.94
19.51±4.51
18.83±3.95
17.95±4.73
18.83±6.35

F=5.476
p=0.001

*HT (n=172), DM (n=100), coronary artery disease (n=31), HL (n=27), cronic obstructive pulmoner disease (n=27), benign prostatic hyperplasia (n=15), chronic 
kidney disease (n=15), hypothyroidism (n=14), asthma (n=9), Parkinson’s (n=3),epilepsy (n=1) 
**%24.8 (n=65.) uses glasses. *** %1.9 (n=5) uses hearing aids.
****It was taken according to the results of the nutritional assessment scale used in the clinic (patients with a Nutritional Risk Assessment 
Score of 3 and above)
ADL: activities of daily living 
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dic surgery is a risk factor for cognitive disorders, espe-
cially since the incidence of delirium after hip surgery 
is higher than that after other operations (23, 26). In this 
study, most patients had hip fractures and one-third 
(35.5%) had undergone hip arthroplasty. The patients in 
this group were found to have a high cognitive impair-
ment. In another study, the incidence of delirium after 
hip fracture surgery in geriatric patients ranged from 
13–56% (18). We cannot say that the rates we obtained 
in the study are related to the surgical process. Because 
we did not do a preoperative evaluation. This may be 
due to severe pain, anesthesia, fluid imbalance, nutri-
tional deficiency, or comorbidities in patients undergo-
ing hip fracture surgery. 

Our study did not find any significant differences be-
tween sexes and cognitive impairment or had depres-
sive symptoms. Patients with higher levels of education 
find nursing education more comprehensible. However, 
for patients who are not educated, only verbal education 
could be provided. We discovered that non-educated 
patients (29.4%) had a higher depressive symptoms and 
cognitive impairment than those with a primary or high 
school education.

Orthopaedic surgeries involve high levels of pain 
and anxiety (12). In addition, physiological changes 
due to surgical intervention increase the perception of 
pain, causing the body to be in a state of constant alarm, 
inability to rest, insomnia, and cognitive status (12, 18). 
It is crucial to manage pain effectively to recognize and 
prevent changes in cognitive functions, as highlighted 
in the guideline (19, 21). This study found that cogni-
tive impairment and depressive symptoms increased 
with pain levels. Pain is a leading cause of depression in 
the elderly, along with disabilities, death of relatives, 
surgical trauma, and hospitalization (25). Other studies 
conducted on orthopedic surgery patients showed that, 
while their functional status improved, severe pain, fear 
of falling, and anxiety about walking could trigger de-
pressive symptoms (6, 17, 19, 20). Elderly patients may 
remain dependent for a long time after orthopedic prob-
lems and interventions (15). According to our research 
63.4% of the participants required assistance in per-
forming everyday tasks. We found that those who de-
pended on others for daily living activities were more 
likely to experience depression and cognitive impair-
ment. Patients who cannot perform these tasks indepen-
dently often feel stressed and suffer from loss of self-
esteem.

Our research showed that depressive symptoms and 
cognitive impairment tends to increase with longer hos-
pital stays. Effective management of pre and post-oper-
ative conditions can positively affect surgical outcomes, 
as noted by Wainwright et al. (24). Additionally, our 
findings revealed that individuals with low hemoglobin 
levels were at a  higher risk of cognitive impairment. 
Similar results were reported in the meta-analysis by 
Yang et al. (27). A patient’s nutritional status can affect 
cognitive function (4). The study revealed that 37.42% 
of participants had nutritional deficiencies, leading to 

an increased depressive symptoms and cognitive im-
pairment. Nutritional deficiency is prevalent among pa-
tients undergoing surgical intervention, particularly 
among the elderly population. Detecting and optimiz-
ing this condition is crucial for preventing the deteriora-
tion of cell and organ function, postoperative complica-
tions, delayed recovery, and prolonged hospitalization 
(22). Our study indicated that the nutritional status of 
patients, low hemoglobin levels, duration of hospital 
stay, and dependency status were interrelated. Although 
the correlation values ​​are low, the relationship between 
age, time before surgery, pain and hemoglobin level and 
cognitive status is also clinically significant (19, 24, 26, 
27). However, we found no significant relationship be-
tween chronic diseases and cognitive status or had de-
pressive symptoms. One study have shown that geriat-
ric patients diagnosed with diabetes mellitus are prone 
to postoperative delirium (4). 

Our research also suggests that patients’ comorbidi-
ties are well-managed during surgery. Studies on the ef-
fects of general and spinal anesthesia on postoperative 
cognitive disorders have yielded varied conclusions. 
Our analysis indicates that patient comorbidities were 
effectively controlled throughout the surgical proce-
dure. Various studies on the impact of general and spi-
nal anesthesia on postoperative delirium have shown 
varying outcomes. Some studies (11, 22) found no sta-
tistically significant effect of anesthesia type on the rate 
of postoperative delirium, while others reported consid-
erably higher rates in patients who received general an-
esthesia (1). Our study revealed no significant differ-
ence in the occurrence of cognitive impairment among 
elderly patients who undergoing general or spinal anes-
thesia. However, further research with a larger sample 
size is required to confirm this hypothesis. 

Cognitive impairment was more prevalent in pa-
tients with higher ASA of Anesthesiologists scores. 
Several studies analyzing postoperative complications 
in geriatric patients with ASA of Anesthesiologists 
scores of 3 or 4 found that delirium was the most com-
mon complication (4, 26). The ASA score is a scoring 
system used to determine surgical risks. A  high ASA 
score indicates that patients have comorbid diseases 
that increase the risk of surgical intervention (22). The 
ASA of Anesthesiologists score was used to evaluate 
surgical risk. A high score indicated that patients may 
have other illnesses that could make surgery more dan-
gerous (1, 11, 26). It is thought that as patients’ comor-
bidities increase, it becomes more challenging to man-
age the perioperative process, therefore, affecting cog-
nitive functions.

Geriatric patients with visual and hearing problems 
are at a higher postoperative cognitive impairment (1, 
26). Our study supports this finding, establishing that 
patients with visual and hearing impairments exhibited 
higher cognitive impairment compared to those without 
such impairments. Additionally, we identified that dis-
abilities and dependence on daily activities affected the 
cognitive status of geriatric patients. 
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Our study did not find any significant differences be-
tween sexes and cognitive impairment or had depres-
sive symptoms. Patients with higher levels of education 
find nursing education more comprehensible. However, 
for patients who are not educated, only verbal education 
could be provided. We discovered that non-educated 
patients had a higher likelihood of geriatric depression 
and cognitive disorders than those with a  primary or 
high school education. 

Limitations 
The study was conducted at a  single center with 

a  limited number of patients during a  specific period. 
Therefore, further studies need to be conducted at vari-
ous centers with larger sample sizes to form a  more 
general opinion. In addition, the fact that the patients 
were not examined before surgery was an important 
limitation for us. Cognitive impairments and depressive 
symptoms could also be present preoperatively in the 
geriatric population.

CONCLUSIONS

This study revealed that many elderly patients un-
dergoing orthopedic surgery experience cognitive im-
pairment and depressive symptoms. Furthermore, the 
risk of cognitive decline and depression increased with 
age, higher pain scores, and longer hospital stays. Our 
research also showed that individuals with a history of 
falls, who rely on others for daily activities, non-edu-
cated or single, have a greater likelihood of experienc-
ing geriatric depression and cognitive impairment. Ad-
ditionally, patients who have undergone hip arthroplas-
ty, have low hemoglobin levels, or have high ASA 
scores are more susceptible to cognitive impairment. 
Individuals with visual and hearing impairments, nutri-
tional deficiencies, and those who use assistive devices 
are also at higher depressive symptoms and cognitive 
impairment. More so, patients who had depressive 
symptoms are at an increased cognitive impairment. 
Considering these findings, it is crucial to identify the 
risks of delirium and depression in geriatric patients 
during their initial hospitalization to prevent or treat 
them. A comparison should be made between preopera-
tive and postoperative cognitive status and depressive 
symptoms, and the effects of the surgical process should 
be revealed. Regular monitoring of geriatric patients in 
orthopedic clinics for cognitive status and depressive 
symptoms is recommended, and caregivers should be 
made aware of this issue. Additionaly, it may be neces-
sary to plan a more comprehensive rehabilitation pro-
cess for the patients. Structured discharge planning, es-
pecially involving caregivers, may be recommended. 
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