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Abstract
Background: It is known that physical disabilities, and affective disorders affect the progression of dementia, 
cognitive decline, and therefore influence medication regimen and therapeutic interventions. According to 
Bennett et al the relationship between depression and dementia is complex and still not well understood 
[1]. Per Magdalena et al a decline in cognition is associated with a decline in mobility [2]. The aim of this 
research is to characterize depression / anxiety and mobility as they influence cognitive decline in dementia, 
in the assisted living environment. Therefore, leading to identifying patient risk and development of potential 
treatment interventions and appropriate therapies.
Objectives: To analyze the relationships between dementia, depression/anxiety and ambulation to determine 
their relative roles in cognitive performance and suggest treatment strategies.
Methods: This IRB approved study recruited residents from 3 memory care facilities with established 
diagnosis of mild, moderate, or severe dementia. Diagnosis was confirmed by patient exam, chart review and 
Mini2 Mental State Exam (MMSE) score. There were 81, power of attorney, consented participants. This 
sample size (N=81) included 47 females and 34 males, with an age range from 58 to 98 years. After analyzing 
34 clinical data points (i.e. medications, number of falls, smoking history and others) ANOVA and Kruskal-
Wallis analysis found a relationship between lack of ambulation, affective disorder and cognitive performance, 
leading to a comparison between these data to determine which has a greater impact on cognitive performance.
Results: Wheelchair-bound patients with dementia averaged a lower MMSE score (9.78) than ambulatory 
participants (14.4) with a statistical significance of p=0.03. Wheelchair-bound participants with depression 
or anxiety averaged the lowest MMSE score (8.77) than ambulatory participants with the same affective 
disorders (14.9) with a statistical significance of p=0.01.
Conclusion: Dementia patients, who are ambulatory regardless of affective comorbidity score higher on 
MMSE while those that were wheelchair-bound, appear to have worse cognitive status. Wheelchair-bound 
patients, who are concomitantly suffering from depression or anxiety, may be specifically at higher risk 
for detrimental cognitive effects in their dementia progress. Presenting the opportunity for a more tailored 
therapeutic ambulatory intervention.
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1. Background
Dementia is a leading cause of disability among older 
adults, a loss of independence follows1. Losing the 
ability to maintain proper hygiene2, remembering 

one’s living situation3, and even forgetting familial 
faces3, are but a few cognitive symptoms observed 
as dementia progresses. Though initial symptoms 
present as a cognitive decline, motor deficits ensue4. 
Individuals report motor deficits in bladder control, 
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difficulty swallowing, and of particular interest for this 
study, a decline in ambulation5-6, leading to a need for 
wheelchair use.Furthermore, it has been well reported 
that sustained signs and symptoms of depression 
are more common amoungst older individuals 
with dementia14. The temporal and contributory 
relationship between dementia, depression and 
ambulation is unclear. Therefore, this study aims to 
sort out potential significance between these factors.
For a significant number of individuals, a decline in 
ambulation begins with a decrease in balance and gait 
coordination7. Balance deficits can be observed in 
the early stages of dementia7. As deficits worsen, fall 
risk increases with 40-60% of patients falling each 
year7-9. Therefore identifying potential fall causes and 
prevention strategies are key. A common treatment 
for fall prevention is wheelchair use, providing a 
level of safety and mobility. However, prolonged 
wheel chair use can lead to pressure ulcers, delayed 
wound healing, and an increased level of dependence 
on caretakers6. As studies have shown, the loss of 
independence and the need for a wheelchair serves 
as a significant factor in how patients determine their 
quality of life12. Dementia association with a loss of 
ambulation lead to poorer quality of life outcomes13. 
Minimizing wheelchair use in patients with dementia 
can prove beneficial.
In addition, it has been reported that patients with 
dementia have a higher incidence for exhibiting signs 
of depression14, with at least a three-fold incidence in 
the physically disabled15-16. Compared to cognitively-
normal individuals, older adults with cognitive 
impairment tend to perform poorly on mobility tests 
and report higher levels of disabilityX. While current 
literature highlights the complex relationship between 
dementia and affective disorders as well as depression 
and disability, their relative impact is unclear. This 
study aims to look at the level of dementia, affective 
disorders and a lack of ambulation, in comparison to 
ambulatory counterparts.

2. Methods
This IRB approved study recruited residents, from 
three assisted living memory care communities, with 
established clinical diagnosis of mild, moderate, 
or severe dementia. Diagnosis was confirmed by 
patient clinical exam, chart review, and Mini-Mental 
State Exam (MMSE). There were 81, power of 
attorney, consented participants. This sample size 
(N=81) included 47 females and 34 males (gender is 
described as binary), with an age range of 58 to 98 
years. Exclusion criteria included: Subjects who were 

unable to complete MMSE, unable to or declined 
participation, no established dementia diagnosis, 
had acute medical issues, below age 55 or above 
100. Likewise, clinical affective disorder diagnosis 
was confirmed by presenting signs and symptoms, 
history, chart review, and patient exam. Given the 
sample size a binary affective disorder definition was 
used. Although the MMSE is a screening tool, it can 
be used to categorize dementia into mild (20-30), 
moderate (10 - 19) and severe (0 - 9). The ease of 
MMSE administration makes it a very good tool in 
the assisted living memory care communities. 
To evaluate the current level of dementia, each 
participant was given a one-time administration of 
the MMSE. The study did not distinguish amongst 
different types of dementia. Ambulation status 
(walking with or without the use of a cane) and the 
presence of affective disorder (depression and/or 
anxiety) were analyzed with respect to MMSE score. 
ANOVA single factor was used to assess statistical 
significance. To account for any discrepancy in 
variances, Kruskal–Wallis testing was further applied.
Participant data was organized into 3 cohorts. Cohort 
1 included wheelchair bound versus ambulatory 
participants. Cohort 2 included participants 
suffering affective disorders versus their otherwise 
psychiatrically healthy counterparts. Cohort 3 included 
participants with both an affective disorder and 
wheelchair use versus participants with an affective 
disorder and no wheelchair use. For each cohort, the 
difference in mean MMSE was calculated and tested 
by Kruskall–Wallis against the null hypothesis.

3. Results
When analyzing the MMSE scores for wheelchair-
bound participants and their ambulatory counterparts, 
wheelchair-bound participants exhibited significantly 
lower MMSE scores (Figure 1). In comparing MMSE 
scores based on the presence or absence of depression 
and/or anxiety, MMSE scores were not significantly 
different (Figure 2). Participants who were both 
wheelchairbound and diagnosed with depression and/
or anxiety exhibited significantly lower MMSE scores 
than their ambulatory counterparts with affective 
disorders (Figure 3).
Figure 4 is a subset of Figure 1, showing distribution 
by gender (15 wheelchair-bound males, 19 
ambulatory males, 17 wheelchair-bound females, 
30 ambulatory females). The relationship between 
wheelchair use and MMSE score is similar for males 
and females. Likewise there are similar MMSE 
scores for ambulatory males and females. The Lower 



Open Access Journal of Nursing V7. I2. 2024          19

Cognition in Patients with Dementia: Ambulation vs Affective Disorders

MMSE scores were shared equally among wheelchair 
bound males and females suffering depression and/or 

anxiety. Gender was not a confounding variable for 
the results shown in this work.

Figure 1. MMSE Distribution Based on Ambulatory Status
Comparison between ambulatory vs non-ambulatory groups. Both groups have a dementia diagnosis. Wheelchair 
bound groups exhibited lower MMSE scores (Avg. MMSE = 9.78) than their ambulatory counterparts (Avg. 
MMSE = 14.43) (p = 0.03).

Groups with affective disorder exhibited similar MMSE scores (Avg. MMSE = 12.73) to groups without 
affective disorder (Avg. MMSE = 12.23) (p = 0.71).

Figure 2. MMSE Distribution Based on Presence/Absence of Affective Disorder

Participants with Affective Disorder Wheelchair-bound participants suffering from affective disorder exhibited 
lower MMSE scores (Avg. MMSE = 8.77) than their ambulatory counterparts (Avg. MMSE = 14.87) (p = 
0.01).

Figure 3. Distribution of Wheelchair-bound and Ambulatory
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4. Discussion
Note the similarities between the data in figure 1 and 
figure 3, possibly signifying that ambulation seems 
to play a greater positive significant role in the level 
of dementia. In figure 1, the mean MMSE values for 
ambulatory without affective disorder is 14.43 and 
in Figure 3 the mean MMSE for ambulatory with 
affective disorder is 14.87. Not taking into account 
the presence of affective disorder, the MMSE remains 
similar. Whether this relationship is causative or 
reactive is yet to be determined. If causative, it could 
potentially be beneficial to maintain ambulation as 
much as possible.

The lack of ambulation regardless of affective disorder 
shows a lower mean MMSE (Table 1 Column 2). 
Although subjects without affective disorder score 

slightly greater on mean MMSE 9.78 compared 
to 8.77 (those with affective disorder). Therefore, 
clinically affective disorder should not be the only 
factor assessed in regards to lack of ambulation.
Amongst those not suffering from affective disorder 
a lack of ambulation significantly contributed to a 
lower mean MMSE (Table 1, Row 1) and in those 
suffering from affective disorder, a similar pattern is 
seen (Table 1, Row 2). As the data suggests, the ability 
to maintain ambulation may show the benefit of being 
categorized in the moderate level as opposed to the 
severe level of dementia. This has consequences on 
how the patient is viewed, medically treated, potential 
for therapies and unforeseen burden on caregivers 
and family members. Depression and dementia, 
while two separate entities, have a rather complex 
relationship. While today’s literature agrees that 

Figure 4 is a subset of Figure 1, showing distribution 
by gender (15 wheelchair-bound males, 19 
ambulatory males, 17 wheelchair-bound females, 
30 ambulatory females). The relationship between 
wheelchair use and MMSE score is similar for males 
and females. Likewise there are similar MMSE 

scores for ambulatory males and females. The Lower 
MMSE scores were shared equally among wheelchair 
bound males and females suffering depression and/or 
anxiety. Gender was not a confounding variable for 
the results shown in this work.

Figure 4. Distribution by Ambulation Status and Gender 
Both wheelchair-bound males and females exhibited 
similar cognitive performance. Wheelchair-bound 
males revealed lower MMSE scores (Avg. MMSE = 
8.22) than ambulatory males (Avg. MMSE = 13.41) 
(p = 0.18).Wheelchair-bound females revealed lower 
MMSE scores (Avg. MMSE = 9.33) than ambulatory 
females (Avg. MMSE = 16.44) (p = 0.07).
There appears to be a relationship between greater 

MMSE scores and ambulation regardless of whether 
the subjects have affective disorder or not (Table 1), 
with wheelchair-bound subjects scoring lower. 
Table 1. Above is representation of all subjects 
(N=81), showing mean MMSE scores for the 
following categories ambulatory status versus 
affective disorder. Row 1 is demonstrative of figure 1 
and row 2 is demonstrative of figure 3.

Table 1. Ambulatory status versus affective disorder.

Ambulatory
(column 1)

Wheelchair-bound
(column 2)

Affective Disorder
Absent (row1) 14.43 9.78

Affective Disorder
Present (row 2) 14.87 8.77
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depression is a risk factor, rather than a prodrome, 
for dementia, it has yet to be determined whether 
or not increased dementia risk is due to early or 
late onset of depression; it is known that timing of 
depression plays a large role23-27. Our study indicates 
that the presence or absence of affective 11 disorder 
does not have a bearing on the severity of dementia 
in ambulatory patients. Therefore, it is suggested 
that treating affective disorders appropriately could 
lead to improved ambulation. This study suggests a 
relationship between mobility and a greater MMSE 
score, however it has certain limitations. Given the 
small sample size (N=81) dementia was not separated 
into different types. The data is clinical in nature and 
future studies can utilize proven scales to determine 
level of affective disorder and separate into depression 
and anxiety. MMSE is an established method of 
categorizing dementia levels in the assisted living 
population; future studies can use neuropsychological 
testing and include controls.

As clinicians, we look to categorize patients correctly 
and identify potential treatment strategies and 
therapeutic interventions. This study suggests that 
ambulation may be beneficial in the cognitive level 
of patients with dementia. Therefore, providing 
appropriate physical therapy and ambulatory 
strategies may prove beneficial.
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