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Abstract: Background: Depression is a common disorder in older people. It affects their physical recovery and 

general well-being, leading to longer hospital stays and higher healthcare costs. Understanding the prevalence 

of depression and its impact on functional outcomes in the population is crucial for improving strategies and 

patient care. This study aims to determine the prevalence of depression in elderly patients in geriatric 

rehabilitation and assess its impact on their functional abilities during the rehabilitation process; Methods: A 

retrospective cohort study was conducted at the Lucerne Cantonal Hospital Wolhusen, Switzerland, between 

2015 and 2020, involving 1,159 patients aged 65 years and older. Depression was assessed using the Geriatric 

Depression Scale (GDS) Short Form, while functional abilities were measured using the Functional 

Independence Measure (FIM) and the Tinetti test. The data was analyzed using TIBCO Statistica 13.3, with 

statistical significance set at p < 0.05; Results: The study found that 25.4% of participants had depressive 

symptoms, with higher rates in women (27.8%) than in men (21.2%). Based on FIM and Tinetti scores, these 

patients had lower functional abilities at admission and discharge. However, all patients, regardless of 

depression status, showed significant improvements in functional scores during rehabilitation; Conclusions: 

Depression is proving to be a problem in older people participating in geriatric rehabilitation that significantly 

impairs their functional progress. These findings underline the importance of recognizing and treating 

depressive symptoms to increase the effectiveness of rehabilitation and improve the well-being of older 

patients. Integrating mental health support into geriatric rehabilitation programs is critical to optimizing 

patient outcomes. 

Keywords: depression 1; elderly 2; functional status 3; outcome 4; rehabilitation 5  

 

1. Introduction 

Depression is a major problem that is often overlooked in the older population. Alarmingly, 

nearly fifty percent of these cases go undiagnosed, negatively impacting the well-being of older 

adults [1]. According to the World Health Organization, approximately 10 to 20% of seniors suffer 

from depressive disorders [2]. Many cases go unrecognized because people are reluctant to seek help 

or misinterpret the symptoms as typical signs of aging. The causes of depression in older people are 

complex and include chronic health problems such as diabetes, heart disease, or musculoskeletal 

disorders, as well as social and emotional challenges such as the loss of loved ones or the transition 

to retirement. Depression in this population promotes feelings of powerlessness and reduces physical 

activity. The transition to retirement can be particularly stressful as it requires adjustment to a 

changed life that can affect autonomy and financial stability. The loss of family members or friends 

can lead to deep grief, which may result in social isolation. Symptoms such as feelings of sadness, 

emptiness, disinterest in previously enjoyed activities, or appetite fluctuations often go unnoticed by 

those affected and their support systems [3].  The first signs of depression in older adults are often 

mistakenly attributed to the normal aging process or confused with other health conditions, such as 
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dementia. Irregularities in sleep, including insomnia or excessive sleeping, are commonly regarded 

as normal age-related changes. The causative factors contributing to depression in older age are 

extensive, as is the impact on the prevalence of comorbidities. Depression may worsen the clinical 

presentation of chronic diseases and increase the risk of additional health complications, including 

cardiovascular or cerebrovascular events. Research by Frank et al. shows that depression significantly 

increases hospital admissions, making it a significant public health problem and an urgent 

socioeconomic issue [4]. Depression impairs older people's ability to experience life satisfaction, 

maintain social relationships, and participate in daily activities [5,6]. In addition, depression in older 

people significantly increases the risk of suicide, and this likelihood increases with age, particularly 

in men [7,8]. Given that suicide occurs approximately every 40 seconds worldwide and the increased 

lethality of suicide attempts in older adults, the need to address this problem with increased urgency 

is becoming increasingly apparent  [9,10]. Treatment options for depression in older people include 

psychotherapy, pharmacological approaches, or a combined strategy integrating different modalities, 

with an emphasis on tailoring therapeutic interventions to the specific needs and limitations of older 

people. Nonetheless, strengthening social relationships with family and friends, combined with 

educational programs targeting both older people and their support networks, is crucial to combat 

depression in older age, as it can reduce incidence rates and promote timely detection of depressive 

symptoms for appropriate intervention  [11–13]. Identifying the prevalence of depressive symptoms 

in each area is crucial as each community has unique cultural, geographic, public health, and 

sociological characteristics that may influence mental health. 

This study examines the incidence of depression and the impact of depression on the functional 

abilities of geriatric rehabilitation patients in Switzerland over six years. The results may provide 

valuable insights into the prevalence of depression in the elderly population and potentially inform 

timely interventions that improve recovery and the effectiveness of such rehabilitation, which could 

offer significant health and socioeconomic benefits. 

2. Materials and Methods 

2.1. Participants 

The retrospective review of hospital records yielded data on 1,159 patients admitted to the 

geriatric department of the Lucerne Cantonal Hospital Wolhusen in Switzerland between 2015 and 

2020. The exclusion criteria included people with cognitive impairment and persons who previously 

signed a form at the time of admission in which they objected to the use of their data. The subjects 

were divided into four different age groups: 65-70 years, 71-80 years, 81-90 years, and over 90 years. 

2.2. Ethical Considerations 

The investigation was conducted following ethical standards on an international level and 

received endorsement from the Ethics Committee (2020-01051). Furthermore, the research adhered 

rigorously to the tenets outlined in the Helsinki Declaration. 

2.3. Procedure and Materials 

Depression was assessed using the standardized Geriatric Depression Scale (GDS) Short Form, 

which was developed by Yesavage et al. to assess depressive symptoms in the geriatric population 

[14,15]. A GDS short-form score of more than 5 requires a further psychological assessment as it is 

indicative of depression. The GDS has shown a sensitivity of 92% and a specificity of 89% in detecting 

depressive symptoms. In a validation study comparing the long and short forms of the GDS, both 

versions were found to be highly productive in discriminating between individuals with and without 

depression and showed a robust correlation [14]. 

The Functional Independence Measure (FIM) is used to assess disabilities with different 

diagnoses. It was developed by a task force sponsored by the American Academy of Physical 

Medicine and Rehabilitation and the American Congress of Rehabilitation Medicine and published 

in 1987 by Keith, Granger, Hamilton, and Sherwin [16].  The FIM assesses six functional domains 
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using 18 items. Assessment of functional status with the FIM is based on the level of support a person 

requires, ranging from complete independence to complete support. A higher score indicates greater 

independence. The cumulative score ranges from 18 to 126, with 18 indicating complete dependence 

and 126 indicating complete independence. The FIM is used to assess a patient’s level of disability 

and to monitor changes in condition in response to rehabilitative or medical interventions [17–20]. 

The Tinetti test, formally known as the Performance-Oriented Mobility Assessment, assesses a 

person’s perception of balance and stability during activities of daily living as well as their fear of 

falling. It is a credible measure for assessing the risk of falling. The Tinetti test consists of two different 

components: an assessment of gait and an assessment of balance on a 3-point ordinal scale (0, 1, and 

2). A maximum total score of 28 can be achieved, with 12 points awarded for gait and 16 points for 

balance. Lower scores correlate with an increased risk of falling. A score of 18 indicates a high risk of 

falling, scores between 19 and 23 indicate a medium risk and a score of 24 indicates a lower risk of 

falling [21,22]. 

2.4. Statistical Analysis 

The collected data was analyzed using TIBCO Statistica 13.3, a software for the statistical 

analysis of data sets. The basic socio-demographic characteristics of the participants were analyzed 

using descriptive frequency analysis. 

Assessment of the prevalence of depression in different age groups, genders, and marital 

statuses was performed using the χ² test, with statistical significance set at p > 0.05. The non-

parametric Wilcoxon signed-rank test was used to determine the variance of FIM scores at admission 

and discharge. 

3. Results 

This study clarifies the prevalence of depressive disorders and their impact on the functional 

status of patients undergoing geriatric rehabilitation. The main characteristics of the subjects 

involved are listed in Table 1. A total of 1,159 patients with an age of 83.1 years were included in the 

study. The majority of participants were female (63.6%), while male participants made up more than 

a third (36.4%) of the sample. A large proportion of participants (56.3%) were between 81 and 90 years 

old. 

Table 1. Basic sociodemographic characteristics of participants. 

Characteristics  

N 

 

% Gender 

women 737 63.6 

men 422 36.4 

Age   

65-70 48 4.2 

71-80 322 27.8 

81-90 653 56.3 

>90 136 11.7 

Average age 83.1 

Habitation   

home environment 976 84.2 

institution (nursing home) 183 15.8 

Marital status   

married 466 40.2 

divorced 60 5.2 
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unmarried 80 6.9 

widowed 553 47.7 

N – number of participants, % - percentage of participants. 

The majority of respondents (84.2%) came to the geriatric ward from their place of residence, 

while a minority (15.8%) came from care facilities. A significant proportion of respondents (47.7%) 

stated that they were widowed. Examination of the mean body mass index (BMI) (see Table 2) shows 

that participants tended to be slightly outside the healthy weight spectrum. On average, people in 

the sample participated in rehabilitation for 20.2±7.1 days. 

Table 2. The average values of BMI and rehabilitation days of the participants. 

 Mean SD 

BMI (kg/m2) 25.1 5.1 

rehabilitation length (days) 20.2 7.1 

Mean – mean value, SD – standard deviation. 

3.1. The Frequency of Depression in General in the Geriatric Population 

A total of 266 respondents, i.e. 22.9% of the sample, were diagnosed with depressive symptoms. 

Of these individuals, 177 (66.5%) reported being female, while 89 (23.5%) were classified as male. 

However, the analysis revealed no statistically significant difference in the prevalence of depression 

according to gender (p = 0.230), as shown in Table 3. 

Table 3. Sociodemographic characteristics of participants with depressive symptoms and the results 

of statistical analysis of the comparison of the frequency of depression to their gender, age, habitation, 

and marital status. 

Characteristics  

N 

 

% 

 

p Gender 

women 177 66.5  

0.230 men 89 23.5 

Age (years)    

65-70 15 5.6  

 

   <0.001 

71-80 95 35.7 

81-90 144 54.2 

>90 12 4.5 

Habitation    

home environment 215 80.8  

0.043 institution (nursing home) 51 19.2 

Marital status    

married 115 43.2  

 

0.490 

divorced 11 4.1 

unmarried 19 7.1 

widowed 121 45.6 

N – number of participants, % - percentage of participants, p – p-value. 

The results derived from the statistical analysis, however, indicate considerable differences in 

the incidence of depressive disorders in the various age cohorts: The highest incidence of depression 
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is found in the demographic segment of 81- to 90-year-olds, while the lowest prevalence is found in 

the population over the age of 90 (Figure 1). 

 

Figure 1. The percentage frequency of depression in the different age groups. 

However, no statistically significant difference was found in the prevalence of depression 

between women and men across different age cohorts (p=0.997). 

At the same time, the analysis shows that 19.2% of people diagnosed with depression live in care 

facilities, while 80.8% live at home (see Table 3). These results mean that depression is slightly, but 

statistically significantly (p=0.043) more common in people living in care homes than in people living 

at home. Furthermore, depressive symptoms are observed in about one-third (29%) of participants 

from nursing homes, while 22% of people living in private households show similar symptoms. 

Further analysis shows that there are no significant differences between the groups in terms of 

depression in the categories of respondents' marital status (see Table 3). However, when comparing 

depressed men and women according to marital status, it is noticeable that the female cohort contains 

a significantly larger proportion of widows, while the male cohort is predominantly characterized by 

married people (Figure 2). 

 

Figure 2. Marital status of participants. 

The analysis of the duration of rehabilitation in patients with depressive symptoms (N=266) 

compared to patients without this diagnosis (N=893) shows that the duration of rehabilitation was 

about two days longer in people with depression (Table 4). 
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Table 4. Comparison of the duration of rehabilitation in groups of participants with and without 

depressive symptoms. 

variable N 
 

N(<6) N(≥6) Mean 
 

Mean<6 Mean ≥6 p 

duration of rehabilitation 

(days) 
1159 

893 266 
6.59 

19.87 21.10 0.012 

N – number of participants, Mean – mean value, p – p-value. 

3.2. The Correlation between Depression and Functional Status 

The study found that there was no significant correlation between the Functional Independence 

Measure (FIM) at the time of admission and the Geriatric Depression Scale (GDS). Nevertheless, a 

modest but statistically significant correlation was found between these two measures at the time of 

discharge (p = 0.043, r = -0.06). This inverse correlation implies that an improvement in functional 

status is associated with a reduction in GDS score, which inversely implies a reduction in depression. 

In addition, the non-parametric Wilcoxon matched-pairs test revealed a significant difference in 

FIM scores from admission to discharge (p < 0.001) across a variety of patient dependency 

classifications. Of note, individuals categorized in the first two classifications (total dependence and 

severe dependence on external help) showed deterioration in functional status at the time of hospital 

discharge, whereas those in the following three classifications (moderate, mild, and minimal 

dependence on external help) showed improvement in functional status at discharge (Figure 3). 

 

Figure 3. The functional status (FIM) of patients on admission and discharge. 

Conversely, no significant relationship (p = 0.288) was found between Functional Independence 

Measure (FIM) scores at admission and scores at discharge in individual patients, and there was also 

no correlation between FIM scores in the cohorts of depressed and non-depressed individuals. This 

suggests that there is no significant association between depression and functional assessment scores 

(p = 0.288). 

The relationship between depression and the Tinetti score was then examined, as 76% of all 

participants were classified as being at high risk of falling. First, a statistically significant difference 

was found between the Tinetti scores at admission and those at discharge (p < 0.001). As can be seen 

in Figure 4, the proportion of patients who fell into the "high fall risk" category fell by fifty percent 

after rehabilitation. 
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Figure 4. Percentage of patients on admission and discharge related to Tinetti score. 

Further analysis showed that in the subgroup of participants who had a Geriatric Depression 

Scale (GDS) score of 6 or higher, there was no statistically significant association between the results 

of the mobility test performed at the time of admission (p = 0.835) or discharge (p = 0.336) and the 

GDS score. This indicates that depressive symptoms do not have a measurable impact on the Tinetti 

score, which is used to assess the mobility abilities of older people. 

Furthermore, no statistically significant difference was found in the results of the Tinetti mobility 

assessment between the cohorts of participants diagnosed with depression and those not diagnosed 

with this condition (Table 5). 

Table 5. Comparison of the Tinetti score in groups of participants with and without depressive 

symptoms. 

variable N 
 

Mean 
 

Mean<6 Mean ≥6 p 

Tinetti discharge-Tinetti 

admission 
1159 6.59 

6.68 6.30 0.275 

N – number of participants, Mean – mean value, p – p-value. 

4. Discussion 

Age is a crucial and highly influential dimension of the human experience. The challenges 

associated with aging are becoming increasingly important as societies change and technological 

innovation advances. The unprecedented increase in the global population of older people will 

accelerate in the coming decades, especially in developing countries [23]. 

Today's society is faced with a complex dilemma resulting from the increasing incidence of 

physical and mental illness combined with the extension of life expectancy. The phenomenon of an 

aging population is only one facet of this problem; it is also influenced by lifestyle changes, 

environmental factors, and other factors [23]. In our study, the average age of participants was 83.1 

years, with an overwhelming proportion (56.3%) falling into the 81- to 90-year-old age group. The 

vast majority of respondents (84.2%) were referred to the geriatric unit from home, while only 15.8% 

were referred to assisted living facilities. This interaction raises critical questions about the support 

mechanisms and overall quality of life for older people in their home environment, as well as the 

accessibility and standard of services offered in care homes. 

Depression is the second most common mental disorder in the older population. According to 

the World Health Organization, the overall prevalence of depression is estimated at 10-20%, which is 

consistent with the results of our study, in which depressive symptoms were found in 266 (22.9%) of 

respondents. Both mild and severe forms of depression, which are recognized as serious mental 

health problems in nursing home residents, affect up to 30% of this population [24,25]. In general, a 
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lower incidence of depression correlates with higher economic status [26,27]. A meta-analysis by 

Zenebe et al. shows that the prevalence of depression in older people is higher in developing 

countries (40.78%) than in industrialized countries (17.05%) [1]. The prevalence in older adults varies 

widely between studies due to differences in regional cultures and screening tools. The global 

prevalence of depression in older adults was 28.4%, with large heterogeneity between studies, as 

reported in a meta-analysis by Hu et al [28]. 

Although Switzerland is one of the countries with the highest gross domestic product in the 

world, our study found a relatively high prevalence of depression (22.9%) in older people. More than 

80% of people who show pronounced depressive symptoms come from their home environment. The 

importance of caring for and supporting older people in their home environment cannot be 

overstated. Although care homes are an alternative for some older people, most prefer to live in their 

own homes. It is essential to ensure that older people receive the necessary psychosocial support and 

care in their home environment, including regular medical check-ups, therapeutic interventions, 

activities to promote social engagement, and opportunities for physical activity.  

Despite the seemingly different figures, the analysis shows that depression is slightly, but 

statistically significant (p=0.043) more common in people living in care facilities than in people living 

in their own homes, despite the high standards of care. Many residents face emotional and social loss 

when they move into a care home, which can lead to feelings of isolation and a sense of losing control 

of their lives. In addition, older people's mental well-being can be affected by changes in their 

environment, limited opportunities to actively participate in social activities, and reduced autonomy. 

The fundamental consideration is to address the different needs and challenges of individual 

residents and adapt care approaches accordingly. These include emotional support, access to 

activities and social contact, and the promotion of autonomy and control over one's own life. 54.2% 

of participants fell into the 81- to 90-year-old age group, supporting the contention that the prevalence 

of depression increases with age. This data highlights the need to recognize and support the older 

population. In the context of people living independently, these measures become even more 

important.  

Significant discrepancies were found in the prevalence of depression with marital status. 

Emotional support and a sense of belonging can be fostered by a stable and nurturing marital 

relationship, which can reduce the risk of depression [29]. The majority of people who showed 

depressive symptoms in our study were women, especially widows. The loss of a partner can cause 

feelings of isolation and grief, which may increase the risk of depression. Previous research by Zhou 

et al. has shown that middle-aged and older women are more prone to depression than their male 

counterparts and that middle-aged and older married individuals are less likely to suffer from 

depression than those who were separated, divorced, widowed, or never married [30].  

Despite the numerical differences, we find no significant variance in the frequency of depression 

depending on gender (p = 0.230). In the female cohort, the proportion of widows is higher, while the 

male cohort contains a larger number of married men. 

Insterenstgly, we found a higher percentage of depressive symptoms in married men, than a 

single. Depression in married men may be influenced by several factors, including family 

expectations, marital and family stressors, economic adversity, and social conventions that prevent 

men from articulating their emotional weakness or seeking help. Nevertheless, these factors can also 

contribute to depressive symptoms in younger men. Married men are often responsible for their 

families, which can lead to feelings of overwhelm and diminished self-esteem as they cope with the 

pressures of everyday life. This is especially true for older men, whose physical and mental health 

deteriorates faster than their female counterparts [31]. 

In terms of the impact of depression on rehabilitation outcomes, an analysis of rehabilitation 

duration in those diagnosed with depression found that participants with depressive symptoms took 

approximately two days longer to complete rehabilitation than their non-depressed counterparts. 

Although no significant correlation was found between FIM scores on admission and GDS scores, 

there was a small but statistically significant correlation at discharge (p = 0.043, r = -0.06). The negative 

correlation observed means that better functional status correlates with lower GDS scores, indicating 
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lower levels of depression, and vice versa. Allen et al. demonstrated a statistically significant 

association between changes in FIM scores and a reduction in depressive symptoms from admission 

to discharge; however, no such association was observed from discharge to follow-up [32]. Patients 

who had suffered a stroke or myocardial infarction showed lower efficacy of functional recovery 

compared to patients without depressive symptoms. This suggests that these patients should be 

provided with more psychological resources that include early assessment and effective 

interventions for depression [33,34].  

Our study found that FIM scores showed significant differences between admission and 

discharge in patients categorized by level of dependence on external help (p = 0.001). However, it 

was found that the functional status of patients at the time of hospital discharge was worse in the 

first two classifications (total dependence and severe dependence on external help), while patients in 

the remaining three categories (moderate, mild, and minimal dependence on external help) had a 

better functional status when leaving the hospital. The correlation between depression and FIM score 

(p = 0.288) was found to be insignificant. Improving rehabilitation protocols is crucial, especially for 

individuals with impaired functional status who often have more acute disease manifestations. These 

rehabilitation protocols should be tailored to the specific needs and abilities of each individual and 

include a comprehensive strategy that incorporates the physical, psychological, and social 

dimensions of health. For individuals with low functional status, modification and expansion of the 

rehabilitation program may be necessary to achieve optimal results. A gradual increase in training 

intensity, individualized therapeutic interventions, and assistance with daily activities may be 

essential to achieve maximum functional independence. After discharge, people with impaired 

functional status are often admitted to temporary or permanent care facilities.  

The effectiveness of rehabilitation measures in older people characterized by a better functional 

status on admission, which continues to develop during hospitalization, has been proven. People 

with higher functional status generally have greater autonomy and competence in performing 

everyday tasks, which can promote a sense of self-worth and self-actualization. Conversely, 

decreased functional status can limit a person’s ability to perform basic activities, leading to feelings 

of powerlessness and frustration, thus increasing the risk of depressive states. To ensure appropriate 

post-discharge care, it is important to assess the functional status of elderly patients before they 

return home. Adjustments to the living environment, provision of medical equipment or therapeutic 

interventions, and assistance with daily tasks may be required. In addition, emotional support and 

education are essential to ensure that individuals have the necessary resources and skills to skillfully 

navigate the transitions and adversities associated with returning home. By taking a comprehensive 

approach that considers the functional status, psychological well-being, and specific needs of each 

older person, exemplary care can be provided after discharge from the hospital that improves overall 

well-being and clinical outcomes, minimizes distress, and enhances the quality of life [35,36].  

Finally, fall prevention is a key element of elderly care, as falls are one of the biggest challenges 

for older people. Such falls can lead to serious injuries such as fractures and can significantly impair 

the quality of life and functional ability of older people. The correlation between depressive 

symptoms and the Tinetti score was investigated as 76% of our subjects were classified as increased 

fall risk. A statistically significant difference in Tinetti score was found between the time of admission 

and discharge (p<0.001). The Tinetti mobility assessment showed no statistically significant 

differences between the cohorts of subjects with depression and those without depressive symptoms. 

Falls prevention involves a variety of strategies and methods, such as risk assessment, environmental 

adaptations, systematic physical activity, educational initiatives, and appropriate medical 

interventions. Together, these strategies can reduce the likelihood of falls and improve the safety and 

quality of life of older people. Holistic elderly care should include fall prevention measures to enable 

safe and independent aging. 
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5. Conclusions 

Aging is a central part of human existence. As the population of older adults continues to grow 

worldwide, the phenomenon of aging is becoming increasingly important, particularly in terms of 

demographic change, healthcare systems, and economic viability. 

Depression is a common mental health problem among older people, with prevalence rates 

varying according to geographical and socio-cultural factors. Support and timely interventions are 

essential to mitigate the impact of depression on older people's quality of life. The mental health of 

older people is highly influenced by their functional abilities, particularly depressive disorders. 

Improving functional abilities can help to reduce the likelihood of depression and improve overall 

well-being. 

Given the potentially serious consequences that falls can have, fall prevention is of paramount 

importance for older people. The likelihood of falls can be effectively reduced through regular risk 

assessments, environmental modifications, and the promotion of physical activity, thereby increasing 

the safety of older people. 

In summary, a comprehensive strategy that includes mental health support, functional status 

improvement, and fall prevention is essential to ensure quality care and improve the quality of life 

for older adults. 
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