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Background

Frailty is one of the most serious global public health 

challenges. With population aging, a concomitant rise 

in the number of older adults with frailty is expected 

[1], which in turn places an increased pressure on 

health-care systems worldwide [2].  

 

Frailty is a clinically recognizable state of older adults 

with increased vulnerability, resulting from age-

associated declines in physiologic reserve and function 

across multiple organ systems, such that the ability to 

cope with every day or acute stressors is compromised 

[3]. 

 

The frailty syndrome is mostly associated with 

advanced age. However, frailty syndrome is not a 

variant of normal aging, and it is considered a separate 

category.  Parallel to functional, psychological, and 

musculoskeletal changes, there are also change in the 

organ systems and homeostatic responses in frailty [4].   

Late-life depression is an important public health 

problem due to its devastating consequences [5]. It is 

associated with an increased risk of morbidity; 

decreased physical, cognitive, and social functioning 

[6]. Despite its high prevalence, healthcare systems in 

low- and middle-income countries are not resilient 

enough to deal with mental health problems including 

depressive disorders [7].  

 

An overlap between frailty and depression was 

demonstrated, and a positive association between the 

two syndromes has been indicated, they are distinct 

constructs that share moderate overlap [8] [9]. 

 

Similar biological mechanisms have been hypothesized 

to account for both syndromes (frailty and depression) 

as cardiovascular risk factors [10] [11], and 

inflammation [12] [13].  

 

The aim from this study was to assess the relationship 

between depression and frailty among hospitalized 

older adults admitted to the Geriatrics hospital at Ain 

Shams University in Cairo, Egypt. 

 

 

Materials and Methods 

 

A cross-sectional study was conducted in the Geriatric 

hospital, Ain Shams University Hospitals, Cairo, Egypt.  
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A total 100 older adults participants, 60 years and 

older, men and women, were recruited, during the time 

from December 2019 and June 2020, from the inpatient 

unit, Geriatric hospital, at Ain Shams University 

Hospitals. The participants then were divided, 

according to due presence or absence of frailty, into 

two groups: (a) case group that included 50 frail 

participants and (b) control group that included 50 non-

frail participants. 

 

Inclusion criteria:  All older adults patients who were 

admitted to the inpatient unit in Geriatric hospital, Ain 

Shams University Hospitals, from December 2019 and 

June 2020, were consider eligible for inclusion.  

 

Exclusion criteria: we excluded those who did not give 

a consent to participate in this study, patients who had 

delirium at the time of assessment, patients with 

terminally ill medical condition, patients with any 

Psychiatric disorder or substance abuse, and patients 

who were taking antidepressants. 

 

Methods: All participants were subjected to 

Comprehensive geriatric assessment, including 

complete medical history and physical examination, 

cognitive assessment function by the Arabic version 

[14] of MMSE (mini-mental status examination) [15], 

functional assessment by ADL (activities of daily 

living) [16] and IADL (Instrumental activities of daily 

living) [17]. 

 

Assessment of depression was done according to DSM-

IV criteria  [18].  

 

For diagnosis of depression at least 5 of these 

symptoms should be present during the same 2-week 

period (including at least one of the symptoms 

diminished interest/pleasure or depressed mood) (1) 

depressed mood, (2) diminished interest or loss of 

pleasure in almost all activities (anhedonia), (3) 

significant weight change or appetite disturbance, (4) 

sleep disturbance either insomnia or hypersomnia, (5) 

psychomotor agitation or retardation, (6) fatigue or loss 

of energy,  (7) feelings of worthlessness, (8) diminished 

ability to think or concentrate indecisiveness, and (9) 

recurrent thoughts of death, recurrent suicidal ideation, 

or a suicide attempt. 

 

Diagnosis of Assessment of frailty was done according 

to the Edmonton Frail Scale (EFS) [19]. 

 

 The EFS assesses nine domains of frailty (cognition, 

general health status, functional independence, social 

support, medication usage, nutrition, mood, continence, 

functional performance) [20]. 

 

Statistical analysis 

The statistical analysis was performed with the SPSS 

22.0 package program. Descriptive statistics were 

carried out for all variables and expressed as mean and 

± SD for quantitative data, whereas qualitative data 

were expressed as numbers and percentages.  

 

Chi-Square test was used to examine the relationship 

between two qualitative variables Fisher’s exact test 

was used to examine the relationship between two 

qualitative variables when the expected count is less 

than 5 in more than 20% of cells. P. value ≤0.05 was 

considered significant. P>0.05 was considered Non-

significant. 

 

 

Results: 

 

     Table (1) shows that half of the total study 

participants (50%) were frail. Among the frail 

participants,17% had severe frailty, 21% had moderate 

frailty, 12% had mild frailty. Prefrailty status was 

found in 13% were prefrail. Aassessment of depression 

among all study participants showed that 61% of the 

study participants were depressed. Major depression 

was found higher than minor depression (40% vs 2% 

respectively). 

 

Table (2) showed a significant association between 

frailty status with each of increasing age, lower 

educational level, and living alone either being 

divorced or widow.  

 

Regarding comorbidities, a significant association was 

found between frailty and each of presence of 

hypertension and history of cerebrovascular stroke, and 

poor nutritional status either malnourished or being at 

risk for malnutrition.  

 

Also, there was a highly significant association 

between frailty status and both risk of fall and poor 

functional status assessed by ADL and IADL. 

 

Table (3) showed that depression was significantly 

associated with increasing age, female gender, and 

obesity. Regarding co-morbidities, presence of 

COPD/asthma and poor nutritional status was 

significantly associated with depression.  

 

Also, depression was found to be associated with 

increasing risk of fall and with poor functional level as 

assessed by ADL and IADL. 

 

 

Table (4) showed a significant positive association 

between major depression and frailty (p value <0.001).  

 

 

 

 

 

 

9



 
Elkady MMA et al., EJGG.2021; 8(1):8-14 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Frailty and depression status for whole study participants. 
 
 Number (%) 

  

Assessment for frailty  status (EFS 

score) 

Not frail 

(n=50) 

Normal 37 (37%) 

Pre-frail 13(13%) 

Frail 

(n=50) 

mild frailty 12 (17%) 

moderate frailty 21 (21%) 

severe frailty 17 (12%) 

Assessment for depression Not depressed  39 (39%) 

Depressed (n= 61) Major depression 40 (40%) 

Minor depression 21 (21%) 

 
Table 2. Comparison between frail and non-frail participants regarding Socio-demographic data  & clinical characteristics. 
 

 Non -Frail 

Mean ± SD 

N (%) 

Frail 

Mean ± SD 

N (%) 

Significance: 

p-Value 

Age 68.88 ± 5.97 74.04 ± 7.32 <0.001(T) 

Sex Male 25 (50%) 23 (46%) 0.689(C) 

Female 25 (50%) 27 (54%) 

Education Illiterate 19 (38%) 33 (66%) 0.013(C) 

educated <6 7 (14%) 6 (12%) 

educated ≥6 24 (48%) 11 (22%) 

Marital 

status 

Married 36 (72%) 24 (48%) 0.029(F) 

Divorced 1 (2%) 1 (2%) 

Widow 13 (26%) 25 (50%) 

Smoking Nonsmoker 22 (44%) 23 (46%) 0.615(C) 

Smoker 21 (42%) 17 (34%) 

Ex-smoker 7 (14%) 10 (20%) 

BMI Obese 16 (32%) 19 (38%) 0.399(F) 

Overweight 14 (28%) 17 (34%) 

Normal 20 (40%) 13 (26%) 

Under-weight 0 (0%) 1 (2%) 

C
o

-m
o

rb
id

it
ie

s 

DM 19 (38%) 27 (54%) 0.108(C) 

HTN 23 (46%) 33 (66%) 0.044(C) 

Liver disease 15 (30%) 12 (24%) 0.499(C) 

Heart failure / IHD / Arrhythmia 13 (26%) 21 (42%) 0.091(C) 

COPD/Asthma 9 (18%) 13 (26%) 0.334(C) 

Stroke 3 (6%) 13 (26%) 0.006(C) 

Malignancy 1 (2%) 4 (8%) 0.362(F) 

UI 6 (12%) 10 (20%) 0.275(C) 

Malnutrition/at risk(by MNA) 21 (42%) 42 (84%) <0.001(C) 

RISK Of fall (by TUGT) 35 (70%) 1 (2%) <0.001(C) 

ADL Independent 45 (90%) 14 (28%) <0.001(C) 

Assisted 4 (8%) 23 (46%) 

Dependent 1 (2%) 13 (26%) 

IADL Assisted 41 (82%) 3 (6%) <0.001(C) 

Dependent 8 (16%) 26 (52%) 

Independent 1 (2%) 21 (42%) 
(T)Student t-test. (C)Chi-Square test. (F)Monte Carlo Fisher’s Exact test.BMI= body mass index. DM= Diabetes mellitus, HTN= Hypertension, IHD= ischemic heart 

disease, MNA= Mini-nutritional assessment. TUGT= timed up and go test; ADL= Activities of daily living; IADL= instrumental activities of daily living. 
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Table 3. Comparison between depressed and non-depressed participants regarding Socio-demographic data & clinical characteristics. 
 

 Non Depressed(n=39) 

Mean ± SD 

N (%) 

Depressed(n=61) 

Mean ± SD 

N (%) 

Significance: 

p-Value 

         Age 68.69 ± 5.69 73.23 ± 7.44 0.001(T) 

Sex male 25 (52.08%) 23 (47.92%) 0.01(C) 

female 14 (26.92%) 38 (73.08%) 

Education illiterate 15 (28.85%) 37 (71.15%) 0.09(C) 

educated <6 7 (53.85%) 6 (46.15%) 

educated ≥6 17 (48.57%) 18 (51.43%) 

Marital 

status 

married 27 (45%) 33 (55%) 0.29(F) 

divorced 0 (0%) 2 (100%) 

widow 12 (31.58%) 26 (68.42%) 

Smoking nonsmoker 14 (31.11%) 31 (68.89%) 0.201(C) 

smoker 19 (50%) 19 (50%) 

Ex-smoker 6 (35.29%) 11 (64.71%) 

BMI Obese 8 (22.86%) 27 (77.14%) 0.045(F) 

Overweight 14 (45.16%) 17 (54.84%) 

Normal 16 (48.48%) 17 (51.52%) 

Under-weight 1 (100%) 0 (0%) 

C
o

-m
o

rb
id

it
ie

s 

DM 16 (34.78%) 30 (65.22%) 0.425(C) 

HTN 18 (32.14%) 38 (67.86%) 0.113(C) 

Liver disease 13 (48.15%) 14 (51.85%) 0.254(C)) 

Heart failure / IHD 

/Arrhythmia 

11 (32.35%) 23 (67.65%) 0.328(C) 

COPD/Asthma 4 (18.18%) 18 (81.82%) 0.023(C) 

Stroke 4 (25%) 12 (75%) 0.21(C) 

Malignancy 2 (40%) 3 (60%) 1.00(F) 

UI 4 (25%) 12 (75%) 0.21(C) 

Malnutrition/at risk 

(by MNA) 

17 (27%) 46 (73%) 0.001(C) 

RISK Of fall (by TUGT) 16 (25%) 48 (75%) <0.001(C)) 

ADL Independent 29 (49.15%) 30 (50.85%) 0.025(C) 

Assisted 5 (18.52%) 22 (81.48%) 

Dependent 5 (35.71%) 9 (64.29%) 

IADL Assisted 26 (59.09%) 18 (40.91%) <0.001(C) 

Dependent 6 (17.65%) 28 (82.35%) 

Independent 7 (31.82%) 15 (68.18%) 
(T)Student t-test of significance. (C)Chi-Square test of significance..(F)Monte Carlo Fisher’s Exact test of significance 

 

Table (4): Comparison between frail and non-frail participants regarding depression and depressive symptoms 

 

 Frailty status Significance: 

p. .value 
Non Frail Frail 

Assessment by 

DSM-IV 

Major depression 10 (20%) 30 (60%) <0.001(C) 

Minor depression 12 (24%) 9 (18%) 

No depression 28 (56%) 11 (22%) 

 
(C)Chi-Square test of significance. (F)Monte Carlo Fisher’s Exact test of significance 
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DISCUSSION 

Frailty is a common, multi-factorial, geriatric syndrome 

that could lead to disability, functional dependence, and 

depression [21]. Depression may predict indicators of 

frailty due to the decrease in social ties, less physical 

activities, increase in fall risk, weight loss, and 

malnutrition. All these factors may increase the 

perpetuation of affective symptoms typical of 

depression including sadness, anhedonia, and 

helplessness [22] [23]. 

 

It is unclear whether depression contributes to frailty or 

vice versa, or if both disorders co-occur in the same 

patients independently of one another, but research 

confirms the pathophysiological processes and 

biomarkers present in both. The current study was 

conducted to investigate the relationship between 

frailty and depression in hospitalized older adults 

admitted to the Geriatric unit in Ain Shams University 

Hospitals, Cairo, Egypt .The study included 100 elderly 

participants who were sex- matched.   

 

The association between depression and frailty which 

was the main concern in our work,. We found that 

depression was statistically significantly higher among 

frail elderly participants, as 78% of the frail 

participants had depression in general, either major 

depression (60%) or minor (subsyndromal) depression 

(18%) (p. value <0.001). This was consistent with other 

previous studies, such as data from the FIBRA 

(Fragility in Elderly Brazilians) revealed that 31.8 % of 

frail elderly had depressive symptoms, as assessed by 

the GDS-15 [24]. 

 

Comparing socio-demographic characteristics of the 

study participants in relation to their frailty status 

revealed a significant association with increasing age 

and frailty as mean age of frail participants was 

(74.04±7.32) compared to (68.88±5.97) in non-frail (p 

value <0.001). This comes in agreement of the 

literature that the known fact that age is an important 

risk factor to frailty, and with many other studies that 

showed the influence of the aging process on the 

emergence of frailty [25] [26] [27] [28]. 

 

We did not find any significant gender difference in 

relation to frailty status. In line with our result, other 

studies also did not find an association between gender 

and frailty, and they did not consider gender a risk 

factor for adverse outcomes in old age [28] [29].  

 

Frail participants had a significantly higher percentage 

of illiteracy as compared to non-frail participants (66% 

versus 38%. p. value 0.013). Studies suggested that low 

health literacy levels are predictors of disparaging 

health outcomes [30], and are associated with higher 

mortality rates [31]. Also, we found a significant 

association between unstable marital status and frailty 

as 50% of frail participants were widow/erin 

comparison to 36% of the non-frail (p. value 0.02). 

We did not find any significant association between 

BMI and frailty, in contrary to the results of Hubbard et 

al, [32] who found an association between BMI and 

frailty showed a U-shaped curve.Also, we did not an 

association between frailty and smoking status in 

contrast to findings shown by other studies as Kojima 

et al, [33]. This could be due our smaller sample size.  

 

Regarding co-morbidities among our study participants, 

we found a significant association between 

hypertension and frailty as 66% of frail participants 

were hypertensive compared to 46% in the non-frail (p. 

value 0.044). Stroke also was found associated with 

frailty as 26% of frail participants had a history of 

stroke compared to only 6% of non-frail(p. value 

0.006). Frailty is known to be associated with co-

morbidities, even though the frailty syndrome may exist 

without the presence of co morbidity [34]. Studies have 

shown that elderly individuals who experience 

associated co-morbidities seem to be more predisposed 

to frailty and that the prognosis for such a condition 

depends on the clinical manifestations exhibited [29] 

[35], but our study showed no association with other co 

morbidities such as, diabetes mellitus, heart failure, 

COPD, liver diseases and cancer. 

 

 Also, we found a significant association between 

frailty and poor nutritional status, as 84% of frail 

participants had poor nutritional status (malnourished 

or at risk of malnutrition) compared to 42% of non-frail 

participants (p. value 0.001)]. This came in agreement 

with other studies that revealed an association between 

frailty and nutritional deficiencies [36] [37]. 

Regarding the functional status and the presence of 

disability as expected risk factor and part of the 

pathogenesis of the frailty syndrome,we assessed the 

functional status and found that 98% of frail 

participants had risk of fall, compared to only 30% of 

non-frail participants (p. value <0.001). Also, a 

significant lower functional status indicated by ADL 

and IADL was noted among frail participants compared 

to non-frail (p. value>0.001). These findings were like 

the results found in other previous studies [38] [39] 

[40]. 

 

Comparison of socio-demographic characteristics of the 

study participants in relation to presence or absence of 

depression showed that depression was significantly 

associated with increasing age (p. value 0.001). This 

could be explained by the increase in chronic diseases, 

stressful life events, and polypharmacy that increase 

with aging and contribute to occurrence of depression. 

This finding comes in agreement with one studies [41] 

that found the same association, but comes in contrary 

to another one [42] which found no significant 

association between depression and increasing age 
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among Chinese older adults, and this could be due to 

their larger sample size (4945 older adults) and their 

sampling method. 

Also, a significant association between depression and 

female gender was found (p. value 0.01), and this may 

be due to their longer life expectancy, poor social 

support, or exposure to psychosocial stressor. This 

finding comes in agreement with other studies [43] [44] 

but did not agree with others who did find such 

association [45]. 

 

Regarding BMI in relation to depression, we found a 

significant association between higher BMI (or obesity) 

and depression, as 77% of the depressed patients were 

obese compared to 22.86% in non-depressed (p. value 

0.045). Previous studies have supported such 

association [46] [47] [48] However we have not ruled a 

possible bidirectional causal relationship between 

higher BMI and depression, as suggested by earlier 

systematic reviews of longitudinal studies [49]. Further 

research is required to explore the causal role of 

depression on body mass index and obesity. The power 

for testing the relationship from depression to BMI is 

currently limited, but as more genetic variants are 

identified for depression this relationship can be more 

comprehensively explored [46]. 

 

We did not find any association between depression 

and certain demographic variables as marital status and 

educational level. This agrees with some previous 

studies that found lower education level and being 

unmarried did not increase the risk of depression [45] 

[50], but this is not the same in other studies [42] [51] 

that showed significant association between both 

unstable marital state and low education with 

depression.  

 

Regarding co-morbidities and its relation to depression 

in our study, we did not find any significant association 

except with chronic chest problems and poor nutritional 

status, as81% of depressed participants had chronic 

chest problem, and 73% of them had poor nutritional 

status either malnourished or at risk for malnutrition (p. 

value 0.23; 0.001 respectively). But this was 

contradictory to others [45] [52] who found 

associations between depression and other co 

morbidities such as (diabetes, arthritis, cardiac 

diseases, and cancer). 

 

The association between poor nutrition and depression 

among older adults, either community-dwelling or 

hospitalized, was supported by other previous studies 

[53] who found that risk of developing depression was 

four times as high in elderly with nutritional deficits as 

in those without.  

We found a significant association between functional 

disability and depression. 75% of the depressed 

participants had risk of fall compared to only 25% in 

the non-depressed participants (p. value <0.001). Also, 

lower functional levels were found in depressed 

participants compared to those non-depressed as 

indicated with lower ADL and IADL (p. value 0.025; 

<0.001 respectively), and this comes in agreement with 

other studies [45, 52], but this was in contrast to 

another one [54] who showed that functional status was 

not affected in subjects with minor or severe depressive 

symptoms.  

 

Conclusion 

 Depression is highly prevalent among hospitalized frail 

older adults. 

 

Ethical considerations 

An approval for the study was granted before starting 

the subject’s recruitment process. Informed verbal 

consent was taken from all participants recruited in this 

study. The study methodology was reviewed and 

approved by the Research Review Board of the 

Geriatrics and Gerontology Department, Faculty of 

Medicine, Ain Shams University assuring the 

confidentiality of all participants .support for this work 

that could have influenced its outcome. 
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