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Abstract 
Alzheimer's disease (AD), the leading cause of dementia, represents a significant source of morbidity 
and mortality in the elderly population. Emerging evidence suggests depression may be a risk factor 
for cognitive impairment and AD progression. While physical activity is generally recognized for its 
mood-enhancing properties, its specific role in managing depression in AD patients requires further 

investigation. This study aimed to evaluate the effect of structured aerobic exercise as an adjunctive 
therapy for major depression in patients with mild Alzheimer's disease. In a randomized controlled 
trial, 40 participants (age range: 60-80 years) diagnosed with major depression and mild AD were 

allocated into two groups. The experimental group (n=20) received a combination of antidepressant 
medication (SSRI) and a supervised aerobic exercise program, consisting of treadmill walking for 30 
minutes at 3.5 km/h, three times per week for four weeks. The control group (n=20) received 
antidepressant medication only. The primary outcome, depression severity, was measured at 
baseline, at 2 weeks, and at 4 weeks post-intervention using the HDRS.  While both groups showed 
significant improvements in HDRS scores from baseline (p<0.0001), the experimental group 
demonstrated a significantly greater reduction in depression scores compared to the control group 
post-intervention (p=0.001). The mean decrease in the HDRS score was 20.53 points in the exercise 
group versus 8.13 points in the medication-only group. A structured aerobic exercise program, when 
combined with pharmacotherapy, is a significantly more effective intervention for reducing depressive 
symptoms in patients with mild Alzheimer's disease than pharmacotherapy alone. These findings 
support the integration of supervised aerobic exercise into standard treatment regimens for managing 
major depression in this patient population.  
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Introduction 
Alzheimer’s disease (AD) is the most common cause of dementia and a major contributor to morbidity and 
mortality among older adults worldwide. In 2015, approximately 46.8 million people were living with 

dementia globally, with estimated societal costs reaching $818 billion. The incidence of dementia rises 

sharply with age, increasing from five to ten cases per 1,000 person-years in individuals aged 64–69 to forty 

to sixty cases per 1,000 person-years among those aged 80–84. In Europe, the prevalence of AD was 

estimated at 5.05% in 2017, with higher rates observed in women compared with men. These findings 
highlight the expanding public health burden of AD and the urgent need to strengthen research and 

intervention efforts aimed at understanding and managing this condition [1,2]. 

Depressive symptoms are common among individuals with AD, affecting approximately 20–30% of patients. 

Depression itself is a prevalent and disabling disorder, impacting nearly 300 million people worldwide and 

contributing to increased functional impairment. Although a consistent association between depression and 

AD has been reported, the nature of this relationship remains unclear. Depression may represent an 
independent risk factor, an early neuropsychiatric manifestation of neurodegenerative processes, or a 

psychological response to emerging cognitive decline. While some evidence suggests depressive symptoms 

often coincide with or precede AD onset, other studies indicate a limited influence on disease risk or 

progression. Nevertheless, comorbid depression has been associated with accelerated functional decline and 

an increased risk of behavioral disturbances in individuals with AD [3,4]. Depressive disorders, with 
prevalence estimates ranging from 5% to 25%, exert substantial adverse effects on physical health, 

psychological well-being, and mortality across populations regardless of demographic or socioeconomic 

background. Depressive symptoms may also arise as adverse effects of commonly prescribed medications, 

including glucocorticoids, oral contraceptives, and interferon, or may reflect underlying medical conditions 

such as vitamin B12 deficiency. Importantly, depression is linked to heightened risks of cognitive 

impairment, frailty, institutionalization, malnutrition, reduced self-esteem, functional deterioration, and 
poor adherence to chronic disease treatments [5–7]. 

Given this multifactorial relationship, non-pharmacological interventions have gained increasing attention 

as adjunctive treatment options. Aerobic exercise—defined as sustained rhythmic physical activity that 

elevates heart rate and oxygen consumption—has been widely recognized for its antidepressant and mood-

enhancing effects. These benefits are thought to be mediated through neurobiological mechanisms involving 
increased availability of neurotransmitters such as serotonin, dopamine, norepinephrine, and endorphins. 

Accordingly, the present study aims to evaluate the impact of structured aerobic exercise on major 

depressive symptoms in individuals with mild Alzheimer’s disease [8,9]. Beyond its psychological benefits, 
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regular aerobic exercise provides well-established cardioprotective effects and significantly reduces 

cardiovascular mortality risk. Weight-bearing aerobic activities further support bone health by stimulating 

osteogenesis and reducing osteoporosis risk. In addition, aerobic training promotes physiological 

adaptations that enhance muscular endurance and metabolic efficiency, including increased substrate 

storage, improved capillary density, enhanced oxygen delivery, and upregulation of aerobic energy pathways 

[10]. 
A growing body of observational and interventional evidence demonstrates an inverse relationship between 

physical activity and depressive symptom severity. Individuals who engage in regular physical activity 

consistently report lower scores on standardized depression and anxiety measures compared with sedentary 

individuals, reinforcing the therapeutic potential of exercise as both a preventive and rehabilitative strategy 

[11]. Therefore, the aim of the present study was to evaluate the effect of a structured aerobic exercise 
program on depressive symptoms in patients diagnosed with major depression and mild Alzheimer’s disease. 

 

Methods 

Study Design and Participant Selection 

A pretest-posttest controlled study was conducted to evaluate the impact of a structured aerobic exercise 
program on major depression in patients with mild Alzheimer's Disease. Forty participants (aged 60-80 

years) diagnosed with major depressive disorder according to DSM-IV-TR criteria were recruited. Inclusion 

criteria stipulated a BMI of <30 kg/m² and general cooperativeness, while exclusion criteria included 

comorbidities such as diabetes, hypertension, and cancer. Informed consent was obtained from all 

participants prior to enrollment in the study 
 

Intervention Protocol 

Participants were randomly allocated into two groups via a simple card-based randomization 

method 

In this study, participants were divided into two groups. Group A (experimental, n = 20) received a combined 

therapeutic intervention consisting of a prescribed dose of an SSRI antidepressant together with a 
supervised aerobic exercise program. The exercise component involved treadmill walking at 3.5 km/h for 30 

minutes per session, three times per week, over a four-week period. Group B (control, n = 20) received only 

the SSRI antidepressant medication for the same four-week duration, without the addition of the exercise 

program. This design allowed for direct comparison between pharmacological treatment alone and a 

combined pharmacological–exercise approach. 

 
Outcome Measure and Statistical Analysis 

The primary outcome was the level of depression, assessed using the Hamilton Depression Rating Scale 

(HDRS) [12]. A qualified psychologist administered the HDRS at baseline, two weeks, and four weeks. 

Statistical analyses were performed using SPSS version 22. The Mann-Whitney U test was used for between-

group comparisons, and the Friedman test with Dunn's post-hoc analysis was employed to evaluate within-

group changes over time. A p-value of <0.05 denotes statistical significance. 
 

Results  
Table 1 summarizes the baseline demographic and anthropometric data for the two study groups. The 

analysis reveals no statistically significant differences between Group A (Exercise + Medication) and Group 
B (Medication Only) in terms of age, weight, height, or Body Mass Index (BMI) (all p > 0.05). This homogeneity 

at baseline confirms that the randomization process was successful and that any subsequent differences in 

outcome measures can be more confidently attributed to the intervention rather than to pre-existing 

disparities between the groups. 

 

Table 1. Baseline Demographic and Anthropometric Characteristics of the Study Groups 

Characteristic 
Group A (Exercise + 
Medication) (n=20) 

Group B (Medication 
Only) (n=20) 

p-value 

Age, years 70.55 ± 6.75 71.75 ± 5.79 0.37 

Weight, kg 71.50 ± 11.06 74.00 ± 6.07 0.51 

Height, cm 162.80 ± 8.64 165.90 ± 6.85 0.57 

Body Mass Index, kg/m² 26.65 ± 2.68 26.87 ± 1.11 0.71 

Note: Data presented as Mean ± Standard Deviation. p-values derived from an independent samples t-test. 

 

The longitudinal HDRS scores for both groups are presented in (Table 2). At pre-treatment, both groups 

began with high levels of depressive symptoms. Over the 4-week intervention, a downward trend in HDRS 

scores is visible in both groups, indicating an improvement in depressive symptoms. However, the 

magnitude of reduction is markedly greater in Group A (Exercise + Medication), which showed a mean 

decrease of 20.53 points, compared to a mean decrease of 8.13 points in Group B (Medication Only). This 
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descriptive data suggests a potentially superior effect of the combined intervention. 

 

Table 2. Hamilton Depression Rating Scale (HDRS) Scores Across the Study Timeline 

Assessment Point 
Group A (Exercise + 

Medication) (n=20) 

Group B (Medication 

Only) (n=20) 
 Mean SD Mean SD 

Pre-treatment 31.83 7.32 28.65 6.61 

2 Weeks 17.10 2.80 24.00 8.32 

4 Weeks (Post-treatment) 11.30 3.50 20.52 8.31 

Note: SD = Standard Deviation. A lower HDRS score indicates a lower level of depressive symptoms. 

 

As shown in (Table 3), the results were highly statistically significant for both Group A (χ² = 30.00, p < 

0.0001) and Group B (χ² = 29.52, p < 0.0001). This confirms that there was a significant change in 

depression levels across the three assessment time points (pre-treatment, 2 weeks, and 4 weeks) within each 
group, regardless of the type of intervention. 

 

Table 3. Friedman Test Analysis of Within-Group Changes in HDRS Scores Over Time 

Group Friedman Statistic (χ²) p-value 

Group A (Exercise + Medication) 30.00 < 0.0001 

Group B (Medication Only) 29.52 < 0.0001 

Note: The Friedman test is a non-parametric repeated measures ANOVA. 

 

The results in Table 4 demonstrate a significant reduction in HDRS scores after just two weeks of combined 

therapy compared to baseline (p < 0.05). The improvement was even more pronounced at the 4-week post-

treatment assessment compared to baseline (p < 0.001). Crucially, a further statistically significant 
improvement was observed between the 2-week and 4-week assessments (p < 0.05), indicating a continuous, 

progressive therapeutic benefit throughout the entire intervention period. 

 

Table 4. Post-Hoc Pairwise Comparisons of HDRS Scores for Group A (Exercise + Medication) 

Comparison Rank Sum Difference p-value 

Pre-treatment vs. 2 Weeks 14.00 < 0.05 

Pre-treatment vs. 4 Weeks 30.00 < 0.001 

2 Weeks vs. 4 Weeks 14.00 < 0.05 

 

In (Table 5) Group B (Medication Only), Dunn's post-hoc test also revealed significant within-group 
improvements. Similar to Group A, there were significant reductions from baseline to 2 weeks (p < 0.05) and 

from baseline to 4 weeks (p < 0.001). A significant improvement was also noted between the 2-week and 4-

week marks (p < 0.05). This confirms that antidepressant medication alone had a positive and progressively 

significant effect on depressive symptoms over time. 

 

Table 5. Post-Hoc Pairwise Comparisons of HDRS Scores for Group B (Medication Only) 

Comparison Rank Sum Difference p-value 

Pre-treatment vs. 2 Weeks 14.00 < 0.05 

Pre-treatment vs. 4 Weeks 28.20 < 0.001 

2 Weeks vs. 4 Weeks 15.40 < 0.05 

 

As detailed in (Table 6), there was no significant difference in HDRS scores between the two groups at the 

pre-treatment baseline (p = 0.28). However, after two weeks of intervention, a statistically significant 

difference emerged (U = 61.5, p = 0.02), with Group A showing lower depression scores. This between-group 

difference widened and became highly significant by the end of the 4-week study period (U = 34.4, p = 0.001). 

These results robustly indicate that the group receiving aerobic exercise in addition to medication achieved 
a significantly greater reduction in depressive symptoms than the group receiving medication alone. 

 

Table 6. Between-Group Comparisons of HDRS Scores at Each Assessment Point 

Assessment Point Mean Difference (A - B) Mann-Whitney U Statistic p-value 

Pre-treatment 3.18 86.0 0.28 

2 Weeks -6.90 61.5 0.02 

4 Weeks (Post-treatment) -9.22 34.4 0.001 
Note: A negative mean difference indicates a lower score (less depression) in Group A. 
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Discussion 
The present study sought to investigate the efficacy of aerobic exercise as an intervention for major 

depression in patients diagnosed with mild Alzheimer's disease. The findings, which demonstrate a 

significant reduction in depression scores in the exercise group compared to the control group, are 

consistent with a substantial body of existing literature examining the relationship between physical activity 
and mood disorders. Our results align with the conclusions of Salmon (2001) [13], who noted the challenges 

of motivating clinically depressed individuals in controlled exercise trials, yet affirmed that physical activity 

can serve as a cornerstone for successful treatment. This is further supported by epidemiological evidence 

summarized by Martinsen (1994) [14], which positions regular exercise as a protective factor against 

depression, noting that populations with mental health issues tend to be less active. Biddle et al. (2000) [15] 
further consolidated evidence for a causal link, suggesting exercise is effective both in reducing existing 

depressive symptoms and potentially preventing their onset. However, the scope of exercise's benefits 

appears specific. For instance, a randomized controlled trial by Airaksinen et al. (2004) [16] involving 202 

sedentary adults with Major Depressive Disorder (MDD) found little evidence that aerobic exercise conferred 

significant advantages for neurocognitive performance, despite targeting depressive symptoms. This 

indicates that the therapeutic effects of exercise may be domain-specific. The long-term and comparative 
efficacy of exercise is a critical consideration. The seminal work of Babyak et al. (2000) [17] demonstrated 

that patients in an exercise group not only exhibited lower depression rates (30%) than those in medication 

(52%) or combined (55%) groups at the end of treatment but also showed a markedly lower relapse rate (8%) 

at a 6-month follow-up compared to the medication (38%) and combination (31%) groups. This suggests 

that exercise may impart sustainable, long-term protective benefits against depressive relapse. 
The concept of a dose-response relationship is crucial for clinical application. Dunn et al. (2005) [18] 

provided evidence that an exercise regimen meeting public health recommendations (e.g., 30 minutes per 

day, 5 days a week) yields superior antidepressant effects compared to lower doses or placebo-like activities. 

This dose-response gradient strengthens the argument for a causal mechanism. While patient adherence in 

real-world settings remains a challenge, the high tolerability of exercise in research settings is a promising 

finding. The mechanisms through which exercise alleviates depression are multifaceted. Physiological 
models propose explanations involving increased circulating beta-endorphins and monoamines, elevated 

body temperature, and improved overall fitness [19]. However, as these physiological changes develop 

gradually, they cannot fully account for the rapid mood improvements often observed. This suggests a 

significant role for psychological mechanisms. Exercise is theorized to enhance one's sense of mastery and 

self-efficacy, which is particularly potent for individuals feeling a loss of control due to depression. A meta-
analysis of 51 trials corroborates a modest but significant rise in self-esteem following exercise [20]. 

Additional psychological benefits include "therapeutic distraction," whereby focus shifts from ruminative 

thoughts to the physical activity, and improved body image and perceived control over health behaviors [20]. 

The reduction in depression scores observed in our study following the walking program is likely attributable 

to a synergy of these physical and psychological improvements, which collectively enhance perceived well-

being and life satisfaction.  
It is noteworthy, however, that the relationship between exercise intensity and mood benefit is not linear. 

As highlighted by Timonen et al. (2002) [21], moderate-intensity exercise may sometimes be more effective 

in reducing depression than high-intensity programs, a nuance that requires careful consideration in 

treatment planning. This is corroborated by Knubben et al. (2007) [22], who found that a short-term, high-

intensity endurance exercise program led to a significantly greater decrease in depression scores (41% 
reduction) compared to a light stretching control (21%) in hospitalized patients. Conversely, Geddes, Butler 

& Hatcher (2003) [23] have argued for a more measured perspective on the efficacy of exercise, suggesting 

its standalone efficiency may be limited. Nevertheless, the improvements in physical self-efficacy, self-

confidence, and perceived control documented in our study and others underscore its value as a component 

of a comprehensive treatment strategy 

 

Conclusion 
The findings of this study contribute to the growing consensus that supervised aerobic exercise is an effective 

adjunctive therapy for mitigating major depression in patients with mild Alzheimer's disease, yielding 

benefits that likely arise from a complex interplay of physiological and psychological pathways. 
 

Conflict of interest. Nil 

 

References 
1. Huang LK, Chao SP, Hu CJ. Clinical trials of new drugs for Alzheimer disease. J Biomed Sci. 2020;27:1-13. 
2. Selkoe DJ. Alzheimer disease and aducanumab: adjusting our approach. Nat Rev Neurol. 2019 Jul;15(7):365-

6. 
3. World Health Organization. Depression and other common mental disorders: global health estimates. Geneva: 

World Health Organization; 2017. 

https://doi.org/10.54361/ajmas.2692


Alqalam Journal of Medical and Applied Sciences. 2026;9(2):371-375 

https://doi.org/10.54361/ajmas.269209 
 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0 
Received: 04-12-2025 - Accepted: 02-02-2026 - Published: 09-02-2026     375 

4. Lyketsos CG, Tune LE, Pearlson G, Steele C. Major depression in Alzheimer's disease. An analysis of existing 
Alzheimer's disease data sets. Psychosomatics. 1996 Jul-Aug;37(4):380-4. 

5. Jonas BS, Lando JF. Negative affect as a prospective risk factor for hypertension. Psychosom Med. 2000 Mar-
Apr;62(2):188-96. 

6. Marqueling AL, Zane LT. Depression and suicidal behavior in acne patients treated with isotretinoin: a 
systematic review. Semin Cutan Med Surg. 2005 Jun;24(2):92-102. 

7. McCullough JP. Treatment for chronic depression: Cognitive Behavioral Analysis System of Psychotherapy 
(CBASP). New York: Guilford Press; 2000. 

8. Witham MD, Struthers AD, McMurdo ME. Exercise training as a therapy for chronic heart failure: can older 
people benefit? J Am Geriatr Soc. 2003 May;51(5):699-709. 

9. Lawlor DA, Hopker SW. The effectiveness of exercise as an intervention in the management of depression: 
systematic review and meta-regression analysis of randomised controlled trials. BMJ. 2001 Mar 
31;322(7289):763-7. 

10. Donatelle RJ. Health: the basics. 6th ed. San Francisco (CA): Pearson Education, Inc.; 2005. 
11. Kahn R, Juster FT. Well-being: concepts and measures. J Soc Issues. 2002;58(4):627-44. 
12. Hamilton M. Development of a rating scale for primary depressive illness. Br J Soc Clin Psychol. 1967 

Dec;6(4):278-96. 
13. Salmon P. Effects of physical exercise on anxiety, depression, and sensitivity to stress: a unifying theory. Clin 

Psychol Rev. 2001 Feb;21(1):33-61. 
14. Martinsen EW. Physical activity and depression: clinical experience. Acta Psychiatr Scand Suppl. 1994;377:23-

7. 
15. Biddle SJ, Fox KR, Boutcher SH, editors. Physical activity and psychological well-being. London: Routledge; 

2000. 

16. Airaksinen E, Larsson M, Lundberg I, Forsell Y. Cognitive functions in depressive disorders: evidence from a 
population-based study. Psychol Med. 2004 Jan;34(1):83-91. 

17. Babyak M, Blumenthal JA, Herman S, Khatri P, Doraiswamy M, Moore K, et al. Exercise treatment for major 
depression: maintenance of therapeutic benefit at 10 months. Psychosom Med. 2000 Sep-Oct;62(5):633-8. 

18. Dunn AL, Trivedi MH, Kampert JB, Clark CG, Chambliss HO. Exercise treatment for depression: efficacy and 
dose response. Am J Prev Med. 2005 Jan;28(1):1-8. 

19. Sjösten N, Kivelä SL. The effects of physical exercise on depressive symptoms among the aged: a systematic 
review. Int J Geriatr Psychiatry. 2006 May;21(5):410-8. 

20. Penninx BW, Rejeski WJ, Pandya J, Miller ME, Di Bari M, Applegate WB, et al. Exercise and depressive 
symptoms: a comparison of aerobic and resistance exercise effects on emotional and physical function in older 
persons with high and low depressive symptomatology. J Gerontol B Psychol Sci Soc Sci. 2002 Mar;57(2):P124-
32. 

21. Timonen L, Rantanen T, Timonen TE, Sulkava R. Effects of a group-based exercise program on the mood state 
of frail older women after discharge from hospital. Int J Geriatr Psychiatry. 2002 Dec;17(12):1106-11. 

22. Knubben K, Reischies FM, Adli M, Schlattmann P, Bauer M, Dimeo F. A randomised, controlled study on the 
effects of a short-term endurance training programme in patients with major depression. Br J Sports Med. 
2007 Jan;41(1):29-33. 

23. Geddes J, Butler R, Hatcher S. Depressive disorders. Clin Evid. 2003 Jun;(9):1034-57. 

 

https://doi.org/10.54361/ajmas.2692

