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Abstract 
Background: Frailty is a geriatric syndrome, and a common negative conse-
quence of aging, which shares some obvious characteristics as cognitive im-
pairment. Preventing and relieving frailty may reduce the possibility of de-
veloping cognitive impairment. Objective: This study aimed to investigate 
frailty prevalence and its correlation with cognitive function in elderly sur-
gical inpatients. Methods: We enrolled a random sample of elderly surgical 
inpatients from Jingzhou from June 2020 to August 2020. We used a 
self-made registration sheet to collect their demographic data (gender, age, 
nationality, educational level and monthly income), and used the FRAIL 
Scale to assess the prevalence of frailty, and used the Mini-Mental State Ex-
amination (MMSE) to assess cognitive function. We used multiple linear re-
gression analysis to explore the correlation between frailty level and demo-
graphic data, then Pearson correlation analysis was performed to analyze the 
correlation between frailty and cognitive function. Results: In the 143 elderly 
surgical inpatients, prevalence of frail was seen in 29 (20.3%), and pre-frail 
state was found in 64 (44.8%). Only 50 (34.9%) were in healthy state. Cogni-
tive impairment was seen in 28 (19.5%). Pearson correlation analysis showed 
that the frail scoring was correlated with cognitive function in elderly surgical 
inpatients (r = −0.378, P < 0.05). Conclusion: The prevalence of frailty is 
high in elderly surgical inpatients, which is closely related to age and gender. 
Elderly surgical inpatients have high cognitive impairment, and frailty ap-
pears strongly associated with cognitive status. The findings suggest that at-
tention should be paid to the frailty and cognitive function in the elderly sur-
gical inpatients by pro-vision of effective interventions. 
 

Keywords 
Frailty Syndrome, Cognitive Impairment, Aged, Surgical Inpatients, Mini 
Mental State Examination 

How to cite this paper: Liu, F.F., Heng, 
Y.L., Li, Q.W. and He, Q.Y. (2020) Frailty 
Syndrome Prevalence and Its Correlation 
with Cognitive Function in Elderly Surgical 
Inpatients. Journal of Biosciences and Me- 
dicines, 8, 148-156. 
https://doi.org/10.4236/jbm.2020.810013 
 
Received: August 11, 2020 
Accepted: October 19, 2020 
Published: October 22, 2020 
 
Copyright © 2020 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution-NonCommercial 
International License (CC BY-NC 4.0). 
http://creativecommons.org/licenses/by-nc/4.0/ 

  
Open Access

https://www.scirp.org/journal/jbm
https://doi.org/10.4236/jbm.2020.810013
https://www.scirp.org/
https://doi.org/10.4236/jbm.2020.810013
http://creativecommons.org/licenses/by-nc/4.0/


F. F. Liu et al. 
 

 

DOI: 10.4236/jbm.2020.810013 149 Journal of Biosciences and Medicines 
 

1. Introduction 

Frailty syndrome is an important geriatric syndrome, which refers to the elder-
ly’s decreased reserve function of multiple physiological systems, increased vul-
nerability, decreased ability to maintain homeostasis and decreased ability to 
resist stress, and can also lead to a series of adverse consequences in the face of 
small stimuli [1], the occurrence of which is closely related to various adverse 
outcomes such as falls, unplanned hospitalization, prolonged hospitalization, 
reduced quality of life, and death [2]. Foreign studies have shown that frailty 
syndrome is closely related to cognitive function [3]. Cognitive function is the 
higher function of the brain, which refers to human’s comprehensive perception 
of external things [4]. By the end of 2020, the number of people over the age of 
60 is expected to increase to 255 million, accounting for 17.8% of the total popu-
lation [5]. Early identification and management of geriatric surgery patients can 
not only improve the quality of life of patients, but also reduce the financial 
burden of caregivers. At present, there are few studies on the correlation be-
tween frailty syndrome and cognitive function in elderly surgical inpatients in 
China. By discussing the current situation and correlation between frailty syn-
drome and cognitive function in surgical inpatients, this study provides some 
theoretical basis for the intervention of the progression of frailty syndrome and 
cognitive function decline.  

2. Research Object  

This study was conducted using convenience sampling method with 143 elderly 
surgical inpatients from June 2020 to August 2020 in the departments of ga-
strointestinal surgery, orthopedics, and cardiothoracic surgery at Jingzhou first 
people’s Hospital. Inclusion criteria: age > 60 years; volunteer to participate in 
this study and sign informed consent before the start. Exclusion criteria: severe 
diseases and terminal diseases; authors of acute or chronic diseases; taking car-
bidopa/Levodopa, Donepezil hydrochloride, and antidepressants (which can 
produce debilitating symptoms); unable to cooperate with the completion of the 
assessment due to disease or other reasons.  

3. Research Methods  
3.1. Research Tools  
3.1.1. The General Information Questionnaire  
The general information questionnaire was compiled by the investigator, in-
cluding gender, age, education, residence, marital status, comorbidities, multiple 
drug use, etc.  

3.1.2. FRAIL Scale 
The FRAIL Scale, is a clinical frailty screening tool for the elderly put forward by 
an international expert group on nutrition, health and aging in 2008 [6]. The 
questionnaire form, a total of five items scale: fatigue (in the past 1 month feel-
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ing fatigue), endurance (independent and 10 steps difficulty), line power limited 
(walk 100 m), sickly coexistence (more than 5 kinds of chronic disease) and 
weight (weight loss in recent one year more than 5%), each 1 minute, 1 - 2 
points hint at the beginning of the weak, have to tip more than three points [7]. 
The structure validity and content validity of the scale were both good, and the 
area under ROC curve was 0.71, indicating that the test accuracy of the scale was 
high. The reliability and validity of the scale was good, with a Cronbach’s coeffi-
cient of 0.825, suggesting that it was suitable for the evaluation of hospitalized 
elderly patients with frailty.  

3.1.3. Mini-Mental State Examination (MMSE)  
This tool is a simple tool for the classification of cognitive impairment in the el-
derly. It consists of five parts, namely, orientation, memory (instantaneous and 
short-term memory), attention and computation, aphasia (oral expression, 
naming, retelling, reading, listening comprehension, and writing) and vision, 
with a total of 30 points. The cognitive status of the elderly was evaluated by 
combining their educational level and cognitive score. Assessment criteria for 
cognitive impairment in the elderly [8] [9]: According to the level of education, 
MMSE score ≤ 19, primary school ≤ 22, junior high school and above ≤26 is 
classified as cognitive impairment.  

3.2. Data Collection 

In this study, relevant data were collected by sending questionnaires to dis-
charged elderly surgical inpatients who met the inclusion criteria. 150 question-
naires were issued and 143 effective questionnaires were recovered, the effective 
recovery rate was 95.33%.  

In the process of this study, the researcher explained to the respondents the 
purpose and significance of the study and the matters needing attention in filling 
the questionnaire. After obtaining their informed consent, the researcher used 
the unified guidance language to evaluate the respondents. Geriatric surgery pa-
tients with primary school education or below were asked to state the question-
naire items one by one, and the respondents were asked to choose their own op-
tions. Questionnaires were handed out on the spot and collected on the spot.  

3.3. Statistical Analysis 

SPSS 20.0 software was used for statistical analysis. The general data and the 
scores of each scale were described by Mean ± SD, frequency, and percentage. 
Two independent sample t-tests were used for comparison between groups, and 
the comparison between groups was x2 Check analysis. Logistic regression model 
was used to analyze the influencing factors of frailty syndrome. Multiple linear 
regression analysis and Pearson correlation analysis were used to explore the 
correlation between cognitive function and frailty syndrome in geriatric surgery 
inpatients. The significance of the test was at =0.05 level, and P < 0.05 was con-
sidered statistically significant.  
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4. Results 
4.1. Comparison of Frailty Syndrome Scores among Patients with  

Different Demographic Characteristics 

A total of 143 patients were included in this study, including 84 males (58.7%) 
and 59 females (41.3%). The average age was (71.24 ± 6.8) years old. While on 
the other hand, according to the score of the geriatric scale (0 as non-frail, 1 - 2 
as early FRAIL, ≥3 as FRAIL), the elderly surgical inpatients were grouped, of 
which 50 (34.9%) were in the non-frail group, 64 (44.8%) in the per-frail group, 
and 29 (20.3%) in the frail group.  

4.2. Single Factor Analysis of Frailty Syndrome in Elderly Surgical  
Patients  

Statistical analysis was performed on 143 subjects who met the inclusion and ex-
clusion criteria. The differences in age, sex, body mass index, type of chronic 
diseases and amount of drugs taken between the frailty group and the non-frailty 
group were statistically significant (P < 0.05). There were no statistically signifi-
cant differences in the incidence of frailty syndrome among different ethnic 
groups, education level, religious belief, personal monthly income, smoking and 
drinking (P > 0.05). The results were shown in Table 1.  
 
Table 1. Comparison of frailty status of geriatric surgical inpatients with different general 
data (n = 143). 

Characteristics 
Case 
(%) 

Frailty baseline survey Statistic 
value 

P-value 
Non-frail Per-frail Frail 

Nation 

Han nationality 139 (97.2) 34 (94.4) 63 (98.4) 42 (97.7) 1.1051) 0.575 

Ethnic minority 4 (2.8) 2 (5.6) 1 (1.6) 1 (2.3)   

The Age (y)       

60 - 65 37 (25.9) 17 (47.2) 17 (26.6) 3 (7.0) 25.8191) 0.004 

66 - 70 36 (25.2) 9 (25.0) 18 (28.1) 9 (20.9)   

71 - 75 22 (15.4) 4 (11.1) 11 (17.2) 7 (16.3)   

76 - 80 37 (25.9) 6 (16.7) 13 (20.3) 18 (41.9)   

81 - 85 10 (7.0) 0 5 (7.8) 5 (11.6)   

86 - 90 1 (0.7) 0 0 1 (2.3)   

Gender       

Male 84 (58.7) 25 (69.4) 37 (57.8) 22 (51.2) 7.4771) 0.024 

female 59 (41.3) 11 (30.6) 27 (42.2) 21 (48.8)   

Education level       

Illiteracy 33 (28.7) 7 (18.9) 17 (27.0) 9 (20.9) 3.4211) 0.970 

Primary school 39 (29.3) 9 (24.3) 15 (23.8) 15 (34.9)   
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Continued 

Junior middle school 35 (24.5) 8 (21.6) 17 (27.0) 10 (23.3)   

High school 33 (23.1) 11 (29.7) 13 (20.6) 9 (20.9)   

College 3 (2.1) 2 (5.4) 1 (1.4) 0   

Religious are       

Yes 10 (6.9) 2 (5.6) 5 (7.8) 3 (7) 0.5811) 0.965 

NO 133 (93.1) 34 (94.4) 59 (92.2) 40 (93).   

Fmilay per Capita Monthly Ibcome (RMB) 

<3000 89 (62.2) 21 (55.3) 32 (60.4) 36 (69.2) 8.8241) 0.184 

3000 - 5000. 32 (22.4) 8 (21.1) 14 (26.4) 10 (19.2)   

5000 - 8000. 20 (14.0) 8 (21.1 6 (11.3) 6 (11.6)   

>8000 2 (1.4) 1 (2.5) 1 (1.9) 0   

Smoking 

No smoking 79 (55.3) 30 (58.8) 41 (51.9) 8 (72.7) 7.0381) 0.134 

The Quit smoking 37 (27.6) 9 (17.0) 27 (34.2) 1 (9.1)   

The Frequent smoking 27 (20.1) 14 (23.5) 11 (13.9) 2 (18.2)   

Drinking 

No drinking 79 (55.3) 30 (56.6) 41 (51.9) 8 (72.7) 3.0931) 0.542 

The Quit smoking 28 (19.6) 8 (15.1) 18 (22.8) 2 (18.2)   

The Frequent smoking 36 (25.1) 15 (28.3) 20 (25.3) 1 (9.1)   

BMI 21.97 +/− 2.81 22.50 +/− 2.63 21.93 +/− 2.80 19.75 +/− 2.89 4.5712) 0.012 

Complication       

None 76 (53.1) 26 (71.4) 36 (56.3) 15 (34.9) 4 0.047 

1 - 3 56 (39.2) 8 (22.9) 27 (42.2) 21 (48.8)   

>3 10 (7.7) 2 (5.7) 1 (1.6) 7 (16.3)   

The Number of medications seems 

0 61 (42.7) 21 (39.6) 38 (48.1) 2 13.7661) 0.008 

1 - 4 66 (46.1) 29 (54.7) 31 (39.2) 6   

5 or more 16 (11.1) 3 (5.7) 10 (12.6) 3   

1)x2-test, 2)F-test. 

4.3. Results of Linear Regression Analysis on Influencing Factors  
of Frailty Syndrome in Elderly Surgical Patients 

FRAIL scale score as dependent variable based on age (60 - 65 years old = 1; 66 - 
70 years = 2; 71 - 75 years = 3; 76 - 80 years = 4; 81 - 85 years = 5; 86 - 90 years 
old = 6), gender (male = 1; female = 2), BMI, type of chronic disease (none = 1; 1 
- 3 = 2; 3 types of ≥3), types of drugs currently in use (none = 1; 1 - 4 = 2; Mul-
tiple linear regression analysis with ≥3 as independent variable. Showed that age, 
gender and type of drugs currently used were the influential factors in the FRAIL 
scale score (P < 0.05). The results were shown in Table 2.  
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Table 2. Multiple linear regression analysis of the factors influencing the score of elderly 
inpatients with surgery scale. 

Variable B S E Standardized B t P 

Constant 0.515 0.760  0.678 0.000 

Gender 0.429 0.170 0.168 2.519 0.013 

Age 0.243 0.067 0.253 3.634 0.001 

BMI 0.045 0.035 1.00 1.277 0.204 

Type of chronic diseases 0.208 0.125 0.112 1.659 0.099 

Types of drugs currently in use 0.713 0.125 0.399 5.702 0.003 

R2 = 0.376, F = 20.813, P < 0.001.  

4.4. Correlation Analysis of Cognitive Function Status and Frailty  
Status in Geriatric Surgery Inpatients 

143 elderly cases of hospitalized patients with surgical MMSE score was (23.86 ± 
3.42), the prevalence of cognitive impairment was 19.5%, the cognitive function 
status as shown in Table 3. Using Pearson correlation analysis: surgical geriatric 
inpatients MMSE scores and FRAIL scale score of correlation coefficient is 
−0.378 (P = 0.000 < 0.05), suggesting a surgical hospitalized elderly patients de-
cline with the increase of the degree of weak MMSE score, the difference is sta-
tistically significant.  

5. Discussion 

In this study, the incidence of frailty syndrome in geriatric surgery inpatients 
was 20.3%, and the incidence of prefrailty was 44.8%. Currently, there are few 
studies on the prevalence of frailty syndrome in geriatric surgery inpatients in 
China. Based on Qiuping Li et al. [10] showed that the incidence of frailty syn-
drome in geriatric surgery inpatients was 23.88%. The incidence of frailty syn-
drome in inpatients was reported to be 26.6% - 58.9% [11] [12] [13] [14]. Over-
all, it was slightly higher than that in this study, which may be related to the se-
lection of subjects in this study. Inpatients with acute onset and short course of 
disease in surgery had less stress effect compared with patients with other medi-
cal diseases. At the same time, ethnicity, condition, assessment tools for frailty 
syndrome, and sample size also have a certain influence on the incidence of 
frailty syndrome. Reversibility is one of the characteristics of frailty syndrome 
[15], the geriatric surgery inpatients should be evaluated for frailty syndrome, 
early detection and recognition, and appropriate treatment, part of the frailty 
state can be reversed to the early frailty, and the early frailty can be reversed to 
the normal state [16]. So as to reduce incapacity, fall and other adverse out-
comes, reduce hospitalization rate, mortality rate [17].  

The results showed that frailty was associated with age and sex, as well as with 
the type of drug used. The results suggests that older, more female patients and 
those taking more medications are at greater risk for frailty syndrome. 1) There 
is a close relationship between age and frailty, and the increase of age is usually  
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Table 3. Cognitive function of elderly surgical inpatients with different frailty conditions. 

Group Cognitive impairment Cognitively normal 

Non-frail 10 43 

Per-frail 16 48 

Frail 8 18 

 
associated with different degrees of frailty. Previous studies have suggested that 
the incidence of frailty increases with age [18]. This is consistent with the results 
of this study. With the increase of age, each organ of the patient’s body gradually 
tends to be weak, and each physiological function gradually decreases, and the 
stress function becomes worse. Even a small stimulus may cause the disorder of 
balance in the patient’s body, leading to the occurrence of weakness [19]. This 
suggests the importance of early frailty synthesis in screening. 2) The incidence 
of frailty in female is higher than that in male [20]. This study shows that female 
is a risk factor for frailty in elderly hospitalized fracture patients, consistent with 
previous findings. Female is more prone to frailty than male, which may be re-
lated to thinner women, weaker muscle mass and strength [21]. 3) The type of 
drugs used is an influential factor in the state of frailty, which is consistent with 
the results reported in the literature [22]. In view of the co-existence of multiple 
diseases in the elderly, there are many kinds of drugs, but it is not possible to ex-
clude the weakness caused or aggravated by the interaction between drugs due to 
the excessive variety of drugs applied. The relationship between the two is not 
clear at present, and further prospective studies are needed to explore. There-
fore, the management of multiple drug use should be done, rational drug use 
should be done and improper drug use should be corrected in time.  

This study showed that the incidence of cognitive impairment in geriatric 
surgery inpatients was 20.3%, and the total score of weak MMSE was negatively 
correlated with the total score of MMSE (R = −0.378, P < 0.05), that is, the el-
derly patients with frailty and cognitive decline, which was consistent with the 
results of a number of foreign studies [3]. The main reasons are as follows: 1) 
Frailty and cognitive function are closely related to chronic inflammation, pa-
thophysiology, hormone imbalance, nutritional status, vascular disease risk, 
mental and psychological health, etc. Therefore, the elderly with early frailty or 
frailty are also accompanied by the decline of cognitive function [23]; 2) In the 
elderly with frailty, due to the decline of physical activity ability, slow walking 
pace, fatigue and other reasons, the ability of exercise and exercise is reduced, 
leading to the corresponding reduction of the elderly’s exposure to external in-
formation stimulation, and thus the decline in cognitive function and further 
cognitive impairment. There are complex mechanisms between debilitation and 
cognitive function that are difficult to explain by common biological pathways, 
but the development of both is closely related to poor nutritional status, inflam-
matory markers, and chronic diseases (diabetes, cardiovascular disease, and 
chronic obstructive pulmonary disease) [24], and there are interactions between 
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the various influences and the mechanisms that exist to weaken organismal 
function and cognition. Therefore, in daily nursing work, high attention should 
be paid to the cognitive function of elderly inpatients, especially those with frail-
ty or early frailty, and the elderly with cognitive dysfunction should be recog-
nized as early as possible.  

6. Conclusion  

The prevalence of frailty syndrome and cognitive impairment was higher in ge-
riatric surgery inpatients, and age, cognition, gender and type of drug used were 
the main influencing factors of frailty syndrome. Therefore, nursing staff should 
pay attention to the frailty screening of elderly patients hospitalized in surgery, 
and strengthen the management of cognitive function of elderly patients, and 
actively seek related reasons for the existence of frailty and cognitive disorder, to 
improve and remove the reasons. It can improve frailty and cognitive function 
through exercise and diet, prevent, delay and even reverse frailty and cognitive 
function decline. The sample size of this study is relatively low, and the mechan-
ism of the interaction between frailty and cognition needs further study.  
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