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ABSTRACT
PURPOSE We sought to compare the effectiveness of physical exercise with that 
of treatment with antidepressant drugs routinely used in clinical practice, in 
terms of decreasing depressive symptomatology in patients aged ≥65 years who 
present with clinical criteria of a depressive episode.

METHODS We conducted a randomized clinical trial in a primary care setting. A 
total of 347 patients aged ≥65 years with a clinically significant depressive epi-
sode were randomized to participation in a supervised physical exercise program 
or to receive antidepressant treatment by their general practitioners.

RESULTS Intention-to-treat analysis showed that the cumulative incidence of 
improvement in depressive symptomatology (Montgomery-Åsberg Depression 
Rating Scale score <10) in the physical activity (PA) group after 1 month was 
not significantly different from that in the antidepressant treatment (AT) group. 
However, the proportion of those who showed improvement was significantly 
greater (P <.01) in the AT group (60.6% and 49.7%) compared to the PA group 
(45.6% and 32.9%) at the end of 3 and 6 months, respectively. The number of 
withdrawals was greater in the PA group (39.2% and 58.2%) compared to the AT 
group (22.6% and 40.0%) at 3 and 6 months, respectively, yet the proportion 
of participants with adverse side effects was greater in the AT group (8.9% vs 
22.5%; P = .007).

CONCLUSION Although improvement was initially similar in both treatment 
groups, AT was superior in the medium term, despite giving rise to a greater 
number of adverse effects.

Ann Fam Med 2021;19:302-309. https://doi.org/10.1370/afm.2670.

INTRODUCTION

Depression is a common and disabling disorder that affects more 
than 120 million people worldwide and a minimum of 1 in every 
5 people over the course of their lifetime.1 Although depression 

is routinely treated with antidepressant drugs and/or psychologic therapy, 
other therapeutic alternatives have received growing attention in recent 
years. Physical exercise in particular might be beneficial for depressed 
patients and equivalent to antidepressant treatment.2-4

Depressive disorders in older adults are characterized by considerable 
diagnostic complexity, a large degree of clinical polymorphism (difficulty 
in recognizing depressive symptoms, frequent somatic complaints, etc), 
and a high related risk of disability, with a potentially severe impact on 
quality of life.4 Old age can be a time of great emotional fragility; aside 
from neurobiologic changes during brain aging, there are important losses 
that affect older adults’ emotions, physical condition, and social status. 
Depression is the most frequent psychiatric disorder among persons of 
advanced age, with 8% to 16% of all community-dwelling older adults pre-
senting with clinically significant depressive symptoms.5

Antidepressant drugs often give rise to undesirable side effects, espe-
cially in the elderly population, with the use of such drugs often being 
prolonged indefinitely or unnecessarily. It seems reasonable, therefore, to 
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test new therapeutic modalities that might result in 
fewer adverse side effects and lead to lower health care 
costs. Among the reasons why exercise might improve 
depression is the belief that it can act as a distraction 
from negative thoughts, and the fact that an important 
aspect of exercise might involve the acquisition of a 
new skill. In addition, social contact might form part 
of this mechanism, given that weak social support is 
broadly known to be a strong predictor of depressive 
symptomatology among community-dwelling older 
adults.6 Moreover, physical activity can have physio-
logic effects, such as changes in endorphin and mono-
amine levels or a decrease in the level of the stress 
hormone cortisol, which can improve mood.7 Some 
studies suggest that exercise stimulates the growth of 
new neurons as well as the release of proteins, such as 
brain-derived neurotrophic factor, which enhance the 
survival of neurons.8-9 Nonetheless, considerable uncer-
tainty still surrounds the effectiveness of exercise for 
depression,10-11 owing mainly to methodologic consid-
erations concerning the studies that have been carried 
out.12 It should be stressed that until now, older adults 
have been little represented in clinical trials in which 
both pharmacologic and nonpharmacologic measures 
for depressive disorders have been evaluated.

We sought to compare the effectiveness of physi-
cal exercise with that of treatment with antidepressant 
drugs routinely used in clinical practice, in terms of 
decreasing depressive symptomatology in patients aged 
≥65 years presenting with clinical criteria of a depres-
sive episode diagnosed in primary care, over a 6-month 
follow-up period. We hypothesized that supervised 
physical exercise of moderate intensity, combined with 
aerobic and resistance training, could be appropriate 
for decreasing depressive symptoms in older adults.

METHODS
We conducted a parallel trial with 2 randomized 
groups, using a previously published study protocol.13 
Participants were selected at 10 family medicine out-
patient clinics belonging to 3 health centers (Zones 
IV, VB, and VIII) in the city of Albacete, in southeast 
Spain. The target population comprised persons aged 
≥65 years, presenting with criteria of a clinically 
significant depressive episode (as defined by the Inter-
national Classification of Diseases, 10th Revision). The 
inclusion criterion was defined as any patient affiliated 
with the participating health centers who had a mild 
to moderate depressive episode scoring at least 10 
points on the Montgomery-Åsberg Depression Rating 
Scale (MADRS).14-15 The exclusion criteria were as fol-
lows: physical or mental limitation capable of prevent-
ing participation in the study, contraindication(s) for 

physical exercise, severe depressive disorder (important 
interference in social or occupational functioning, 
psychotic symptoms, or suicidal ideation), or use of 
antidepressant drugs. Initial physical aptitude was 
evaluated for all participants by reference to resting 
heart rate (measured with a heart rate monitor) and 
submaximal heart rate, calculated on the basis of maxi-
mum heart rate (220 minus age) on an indoor exercise 
bicycle (70%-85% of maximum heart rate at a constant 
load and speed for 6 minutes).

After compliance with the inclusion criteria and 
consent to participate had been ascertained, patients 
were randomly and equiprobably allocated to the 
physical activity (PA) or antidepressant treatment 
(AT) group. Allocation was performed centrally at the 
Zone VIII Health Center using a computer-generated 
random sequence of numbers. All study patients pro-
vided written informed consent to participate in the 
trial. The study was approved by the Albacete Health 
Zone Clinical Research Ethics Committee and was 
conducted in full conformity with the Helsinki Decla-
ration and Good Clinical Practice Guidelines.

Of the 432 patients who were preselected, 347 
provided consent and were randomized to 1 of the 2 
groups (176 to the PA group and 171 to the AT group) 
(Figure 1). Subsequently, 23 were excluded owing to 
the presence of exclusion criteria (severe depressive 
disorder or contraindication for inclusion in a PA pro-
gram), and an additional 11 were excluded for with-
drawing consent, resulting in a total of 313 patients 
included in the study (158 in the PA group and 155 in 
the AT group). Over the follow-up period, an addi-
tional 46 patients withdrew consent, and 120 dropped 
out for different reasons (including those who dropped 
out before starting treatment). A total of 66 patients 
in the PA group and 93 in the AT group completed 
follow-up.

To verify the hypothesis that physical exercise 
might be appropriate for decreasing depressive symp-
toms in older adults (null hypothesis: physical exercise 
is less effective than antidepressant treatment; alterna-
tive hypothesis: physical exercise is at least as effec-
tive as antidepressant treatment), a sample size of 313 
patients was calculated. This sample size corresponded 
to an expected 75% positive response in both the PA 
and AT groups (a decrease in depressive symptomatol-
ogy until registering a MADRS score <10, usually con-
sidered indicative of an absence of depressive disorder), 
an alpha risk of 0.025, a beta risk of 0.20, a noninferi-
ority margin of 15% (maximum difference of response 
for AT to be deemed not inferior to supervised physi-
cal exercise), and a percentage loss to follow-up of 
20%. The recruitment period was from February 2017 
to March 2019.
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Supervised physical exercise consisted of a physi-
cal activity program of two 1-hour sessions per week 
over a period of 6 months (a total of 48 sessions in 
groups of 10-12 persons), run by a fully qualified sports 
instructor with a degree in physical activity and sports 
sciences and held at facilities belonging to the Albacete 
Zone VIII Health Center. The sessions included a 
balanced combination of aerobic, muscle strength, 
and flexibility exercises, as well as exercises designed 
to improve balance. The sessions also included edu-
cational content on how to increase physical effort 
in daily life and perform regular exercise adapted to 
individual age and fitness to maintain appropriate body 
weight. Over the course of the sessions, participants 
were trained to increase their level of physical activity 
and reach a point at which they would perform at least 
30 minutes of moderately intense exercise every day. 
This intervention was implemented from a behavioral 

perspective, with a view to trying to motivate partici-
pants to change and improve their physical activity 
habits. With regard to the treatments prescribed in 
the AT group, each patient’s general practitioner made 
the choice of the most appropriate drug, taking into 
account the patient’s characteristics.

The duration of follow-up was 6 months, with 
evaluations at baseline and 1, 3, and 6 months. The 
principal outcome variable was decrease in depres-
sive symptomatology, with a positive result defined as 
a MADRS score <10 points, which is indicative of an 
absence of depressive disorder. Other variables were 
body mass index, appearance of any adverse event, 
level of physical activity per the International Physical 
Activity Questionnaire,16 history of depressive disorder 
and use of antidepressant drugs, existence of multimor-
bidity and/or polypharmacy, smoking and alcohol con-
sumption (grams of alcohol per week), self-perceived 

health status (EuroQol 
EQ-5D),17 sociodemographic 
variables, and satisfaction 
with participation in the 
study. In addition, attendance 
at PA sessions for the PA 
group, and type of antide-
pressant prescribed and ther-
apeutic compliance according 
to the Medication Adherence 
Questionnaire18 for the AT 
group, were assessed. The 
reasons envisaged for the 
study being brought to an 
end were completion of the 
observation period, patient 
dropout, or withdrawal of 
informed consent.

The statistical analysis 
strategy consisted of an 
initial study of the homoge-
neity of participant charac-
teristics and the potentially 
confounding variables in 
both groups. We then com-
pared the incidence of the 
outcome variable (MADRS 
score <10) in both groups 
using the χ2 comparison 
of proportions test with a 
significance level of P <.05 
and estimated the relative 
risks along with correspond-
ing 95% CIs. To ascertain 
the trend in self-perceived 
health status in each group, 

Figure 1. General study flow chart.

AT = antidepressant treatment; PA = physical activity.
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 1 Other exclusion criteria

 5 Withdrawal of consent

 12 Withdrawal of consent
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follow-up
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we used t tests of comparison of 
means for related samples. The 
efficacy analysis was performed 
on an intention-to-treat basis, 
including all patients who were 
initially enrolled in the study (158 
in the PA group and 155 in the AT 
group). To ensure that the results 
were ascertained solely for partici-
pants who completed follow-up, we 
performed a per-protocol analysis 
for the outcome variable across 
the different observation periods. 
At the end of the observation 
period, we estimated the effect of 
the intervention on the remission 
of depressive symptoms using a 
logistic regression model, includ-
ing the explanatory variables of 
sex, age ±75 years, level of physical 
activity, and health center where 
the participant was selected. Each 
coefficient was subjected to statis-
tical testing using the Wald test. 
All analyses were performed using 
SPSS version 19.0 (IBM Corp).

RESULTS
The analysis included 313 partici-
pants, 158 in the PA group and 
155 in the AT group, with mean 
(SD) baseline MADRS scores of 
15.1 (4.6) and 15.9 (3.9), respec-
tively (Table 1). Mean (SD) age 
was 72.2 (5.5) and 72.8 (6.1) 
years, respectively. Table 1 sum-
marizes baseline participant char-
acteristics, showing homogeneity 
between the 2 groups.

For the PA group, the mean 
number of sessions attended by 
participants was 18.9 (range 0-47; 
SD 16.6), with a median of 13.5. 
For the AT group, the distribution 
of prescribed antidepressants was 
as follows: sertraline 26.5%, tra-
zodone 14.8%, paroxetine 12.9%, 
mirtazapine 9.0%, escitalopram 
8.4%, venlafaxine 7.7%, dulox-
etine 5.8%, and other 14.8%. In 
this group, 78.1% of participants 
displayed appropriate therapeutic 
compliance at 1 month.

Table 1. Baseline Characteristics of Patients in the Study Groups

Characteristic
Physical Activity 

n = 158

Antidepressant 
Treatment 
n = 155

P 
Value

Sociodemographic characteris-
tics, No. (%)

Age, y .55

65-74 102 (64.6) 95 (61.3)

≥75 56 (35.4) 60 (38.7)

Sex .437

Female 127 (80.4) 119 (76.8)

Male 31 (19.6) 36 (23.2)

Educational level .535

Illiterate or primary education 124 (78.5) 126 (81.3)

Secondary or university education 34 (21.5) 29 (18.7)

Social class .401

I-IIIa 23 (14.6) 28 (18.1)

IV-Vb 135 (85.4) 127 (81.9)

Marital status .895

Single, widowed, or divorced 59 (37.3) 59 (38.1)

Married 99 (62.7) 96 (61.9)

Lifestyle, No. (%)

Smoker .55

Yes 16 (10.1) 19 (12.3)

No 142 (89.9) 136 (87.7)

Alcohol consumption .61

>100 g/week 8 (5.1) 6 (3.9)

<100 g/week 150 (94.9) 149 (96.1)

Physical activity .412

Physical inactivity 30 (19.0) 24 (15.5)

Moderate or intense activity 128 (81.0) 131 (84.5)

Health status, No. (%) .707

Multimorbidity (≥3 diseases) .343

Yes 145 (91.8) 144 (92.9)

No 13 (8.2) 11 (7.1)

Polypharmacy (≥4 drugs) .501

Yes 115 (72.8) 120 (77.4)

No 43 (27.2) 35 (22.6)

History of depressive disorder(s) .704

Yes 93 (58.9) 97 (62.6)

No 65 (41.1) 58 (37.4)

Prior use of antidepressant drug(s) .342

Yes 69 (43.7) 71 (45.8)

No 89 (56.3) 84 (54.2)

Obesity .465

Yes 69 (43.7) 76 (49.0)

No 89 (56.3) 79 (51.0)

Arterial hypertension .921

Yes 84 (53.2) 76 (49.0)

No 74 (46.8) 79 (51.0)

continues

MADRS = Montgomery-Åsberg Depression Rating Scale.

a Social classes I-III: managers and university degree–related professions, administrative and service staff, 
and self-employed workers.
b Social classes IV-V: skilled, semiskilled, and unskilled manual workers.
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Table 2 shows the cumulative incidence of MADRS 
scores <10 over time. The intention-to-treat analysis 
showed that whereas this proportion was not signifi-
cantly different between the PA group and AT group 
after 1 month, it did prove significantly different 
(P <.01) after 3 and 6 months (PA group: 45.6% and 
32.9% at 3 and 6 months, respectively vs AT group: 
60.6% and 49.7%). In contrast, the per-
protocol analysis showed no significant 
differences between the 2 groups for 
any of the 3 follow-up periods.

Both interventions had a favorable 
effect on participants’ self-perceived 
health status (range 0-100 points), with 
statistically significant (P <.01) increases 
in both groups’ health status scores 
over follow-up with respect to baseline, 
from 59.2 at the initial evaluation to 
74.3 at the last evaluation in the PA 
group and from 57.1 to 74.3 in the AT 
group (Figure 2).

The proportion of withdrawals 
and dropouts was greater in the PA 
group than the AT group (PA group: 
39.2% and 58.2% at 3 and 6 months, 

respectively, vs AT group: 22.6% 
and 40.0%). However, the propor-
tion of participants with adverse 
effects was significantly greater 
(P = .007) in the AT group than the 
PA group. In the AT group, 22.5% 
of participants reported adverse 
effects, with the most common 
being dizziness (6.5%), epigastric 
pain (5.2%), and daytime drowsi-
ness (3.2%). In the PA group, 14 
participants (8.9%) reported adverse 
effects, generally in the form of 
osteomuscular pain, mild contu-
sions, or dizziness in relation to 
exercise. The most severe adverse 
effects were a fracture of the radius 
after a fall and fainting with spon-
taneous recovery.

Satisfaction with the interven-
tions was high in both groups, 
with the proportion of satisfied or 
very satisfied participants being 
87.1%, 97.9%, and 98.5% at 1, 3, 
and 6 months, respectively, in the 
PA group, and 76.8%, 85.0%, and 
96.8% in the AT group.

On using intention-to-treat 
analysis, logistic regression showed 

that at the end of the follow-up period, the probability 
of depressive symptomatology improving was greater 
in the AT group (odds ratio = 2.0; 95% CI, 1.3-3.2), 
without an interaction between the type of interven-
tion undertaken and patient sex, age, initial level of 
physical activity, or health center where they were 
selected. When decrease in MADRS score was used 

Table 1. Baseline Characteristics of Patients in the Study Groups 
continued

Characteristic
Physical Activity 
n = 158

Antidepressant 
Treatment 
n = 155

P 
Value

Self-perception of health (Euro-
Qol-5D questionnaire), No. (%)

Mobility problems .921

Yes 40 (25.3) 40 (25.8)

No 118 (74.7) 115 (74.2)

Self-care problems .985

Yes 2 (1.3) 2 (1.3)

No 156 (98.7) 153 (98.7)

Problems performing daily activities .915

Yes 20 (12.7) 19 (12.3)

No 138 (87.3) 136 (87.7)

Pain or discomfort .89

Yes 111 (70.3) 110 (71.0)

No 47 (29.7) 45 (29.0)

Anxiety or depression .255

Yes 128 (81.0) 133 (85.8)

No 30 (19.0) 22 (14.2)

Health status score, mean (SD) 59.2 (18.6) 57.1 (16.4) .287

MADRS score, mean (SD) 15.1 (4.6) 15.9 (3.9) .106

MADRS = Montgomery-Åsberg Depression Rating Scale.

a Social classes I-III: managers and university degree–related professions, administrative and service staff, 
and self-employed workers.
b Social classes IV-V: skilled, semiskilled, and unskilled manual workers.

Table 2. Cumulative Incidence of MADRS Scores <10 Over Time 
(Intention-to-Treat and Per-Protocol Analyses)

Physical 
Activity 
n/N (%)

Antidepressant 
Treatment 
n/N (%)

RR 
(95% CI)

1 Month

Intention-to-treat analysis 76/158 (48.1) 84/155 (54.2) 0.89 (0.71-1.1)

Per-protocol analysis 76/135 (56.3) 84/149 (56.4) 0.99 (0.81-1.23)
3 Months

Intention-to-treat analysis 72/158 (45.6) 94/155 (60.6) 0.75 (0.61-0.93)

Per-protocol analysis 72/96 (75.0) 94/120 (78.3) 0.96 (0.82-1.11)
6 Months

Intention-to-treat analysis 52/158 (32.9) 77/155 (49.7) 0.66 (0.5-0.87)

Per-protocol analysis 52/66 (78.8) 77/93 (82.8) 0.95 (0.81-1.11)

MADRS = Montgomery-Åsberg Depression Rating Scale; RR = relative risk.

ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 19, NO. 4 ✦ JULY/AUGUST 2021

306



EFFEC T IVENESS OF PHYSIC AL EXERCISE IN OLDER ADULTS WITH DEPRESSION

as the dependent variable, we found 
that after 6 months, there was a 
mean decrease of 4.04 points in the 
PA group and 5.8 points in the AT 
group, with the difference of 1.76 
points (95% CI, 0.39-3.13) between 
the 2 groups being statistically sig-
nificant (P = .012).

DISCUSSION
Our results showed that both AT 
and PA carried out in group sessions 
decreased depressive symptomatol-
ogy among persons ≥65 years of 
age diagnosed in primary care with 
a mild-to-moderate depressive disor-
der. Comparison of the 2 groups by 
intention-to-treat analysis showed that 
whereas the proportion of participants who registered 
improvement in their depressive symptomatology was 
not significantly different after 1 month, there was a 
significant difference at the end of 3 and 6 months. 
Unfortunately, attendance at the PA sessions was far less 
than desirable, and the number of participants who quit 
the study over the follow-up period was greater among 
those allocated to the PA group. Despite the fact that 
intention-to-treat analysis is the only type of analysis 
that conserves the advantages of randomization and 
maintains the comparability of both groups, it should 
be borne in mind that the intention-to-treat principle 
can underestimate the effects of an effective therapy to 
which adherence is poor. Analyzing the results solely 
for those participants who completed the follow-up (per-
protocol analysis) showed that the proportion of those 
who experienced improvement did not differ signifi-
cantly between the 2 groups at any of 3 follow-up time 
points. In addition, both interventions were found to 
be satisfactory by the participants, and both favorably 
affected their self-perceived health status. Lastly, the 
incidence of adverse effects was significantly greater in 
the AT group.

At present, there is overwhelming evidence attest-
ing to the health benefits of physical exercise.19-21 
Moreover, it is acknowledged that exercise can 
partially reverse the effects of aging of physiologic 
functions and preserve functional reserve in older 
adults22 while also acting as a protective factor and a 
therapeutic option for anxiety, depression, and insom-
nia.23-26 Ascertaining elderly patients’ level of physical 
activity might also help identify individuals at high 
risk of developing depressive symptoms.27 Despite 
recommendations to promote exercise as a strategy to 
decrease the burden of chronic disease, the frequency 

and intensity of physical activity among people of 
advanced age is rather discouraging.

The results of earlier studies suggest that participa-
tion in physical exercise groups is beneficial for the treat-
ment of depression28-29 and has the additional advantage 
of yielding health benefits, such as demonstrable effects 
on the cardiovascular and locomotor systems and so-
called active aging, other than a simple improvement in 
depressive symptoms.30 In general, exercise brings about 
an improvement in the depressive symptomatology of 
older adults. However, studies supporting this finding 
have been heterogeneous and of low methodologic qual-
ity.31 A Cochrane review concluded that exercise can 
have a moderately beneficial effect on depressive symp-
toms,32 with no differences observed vis-à-vis pharma-
cologic treatment or psychologic therapy, though these 
conclusions were based on very few studies,33-36 only 1 
of which was specifically conducted in individuals ≥65 
years of age.35 Our present study exceeds the scope of 
these few studies in older adults, in terms of both num-
ber of patients and duration of follow-up.

A meta-analysis showed that exercise, especially 
mixed aerobic and anaerobic interventions of moder-
ate intensity, had a significant effect on depression 
for groups with supervised and unsupervised formats 
and persons presenting with no other clinical comor-
bidities.37 The authors suggested that the benefits of 
exercise have been previously underestimated owing to 
publication bias and that exercise should be regarded 
as a routine component in the management of depres-
sion in older adults. Another meta-analysis concluded 
that the positive effect of exercise in depressed older 
adults did not differ by age or type of intervention38 
and that exercise is thus an effective treatment option 
for older adults.

Figure 2. Self-perceived health status over time.

AT = antidepressant treatment; PA = physical activity.
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Among the limitations of the present study, we 
feel that the advanced age of the participants and the 
health problems and/or functional limitations com-
mon to older adults might have negatively influenced 
adherence to the 6-month PA program. When inter-
preting the results, account must be taken of the large 
number of participants lost to follow-up, especially in 
the PA group, something that could decisively influ-
ence the differences observed between the groups. 
Another important limitation that might have biased 
evaluation of the effects of the intervention is that 
this was an open trial in which the nature of the inter-
ventions ruled out the possibility of using masking 
techniques.

We feel that additional studies are called for 
that incorporate motivational strategies designed to 
improve older adults’ adherence to exercise programs, 
via the inclusion of recreational activities such as arts 
and crafts, etc.39 More evidence is needed to show 
that exercise is a therapeutic resource that has indu-
bitable health benefits and is applicable to depression, 
a disorder of great magnitude among older adults 
and one that has a great socioeconomic impact and 
broad-ranging effects on health-related quality of life. 
The additional therapeutic resource of exercise could 
have a favorable effect on the health and well-being 
of older adults and decrease health care costs. Even if 
an equivalence of physical exercise to pharmacologic 
antidepressant treatments is not established, exercise 
could nonetheless support pharmacologic therapy or 
be regarded as an alternative treatment in those cases 
for which pharmacologic therapy has not shown itself 
to be effective or is contraindicated owing to its many 
adverse effects and pharmacologic interactions.4,38

In conclusion, both AT and PA, carried out in 
group sessions, are capable of decreasing depressive 
symptomatology among persons aged ≥65 years diag-
nosed in primary care with mild-to-moderate depres-
sive disorder. Although the resulting improvement 
in depressive symptoms was initially similar for both 
treatment options, AT was superior in the medium 
term. Despite the fact that adverse effects were sig-
nificantly greater in the AT group, both interventions 
were found to be satisfactory by the participants and 
favorably affected their self-perceived health status.

To read or post commentaries in response to this article, go to  
https://www.Ann​Fam​Med.org/content/19/4/302/tab-e-letters.
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