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…the overall direct and indirect 
costs of medication nonadherence 

in the United States are 
approximately $100 billion per year.

Abstract: Depression is the lead-
ing cause of disability in the United 
States. Research has shown that exer-
cise can improve the symptoms asso-
ciated with depression, in part by 
influencing many of the same chem-
icals that antidepressants do, such as 
serotonin, dopamine, and norepineph-
rine. Medication adherence research 
shows that patients who are depressed 
are less likely than nondepressed 
patients to adhere to their drug ther-
apy, even for medications that are not 
related to depression. It is presumable, 
then, that patients with depression may 
have difficulty adhering to their healthy 
lifestyle behaviors as well. The purpose 
of this article is to discuss medication 
adherence and its possible effects on the 
management of depression and lifestyle 
medicine activities as well as the role 
that pharmacists have in adherence to 
lifestyle medicine activities.
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At first glance, the connection 
between medication adherence 
and lifestyle medicine may not be 

obvious. We know that patients who take 
their prescribed medications are health-
ier than if they do not take their medi-
cations. We also know that individuals 

who exercise and participate in other life-
style medicine activities are more healthy 
compared with those who do not exer-
cise, do not get adequate sleep and do 
not manage stress levels and eat prop-
erly, among others. Adherence to medica-
tions and lifestyle medicine strategies may 
be particularly difficult for patients with 
depression. The purpose of this article is 
to discuss medication adherence and its 
possible effects on the management of 

depression and lifestyle medicine activ-
ities as well as the role that pharmacists 
can play in adherence to lifestyle medi-
cine activities.

Depression
and Exercise

According to the World Health 
Organization, depression is the leading

cause of disability in both the United 
States and Canada. It ranks ahead of 
heart disease and all types of cancer.1 
Approximately 13 million American 
adults currently suffer from depression 
each year, and Americans have a 17% 
lifetime prevalence of a major depressive 
disorder.2,3 It is estimated that depression 
costs $26.1 billion in health care costs 
each year.1 In addition, 74% of patients 
with depression experience some other 

disorder, such as anxiety, substance 
abuse, and dementia.1

For several decades, research has 
shown that exercise can improve the 
symptoms associated with depression. 
In fact, exercise influences many of the 
same chemicals that antidepressants do, 
namely, serotonin, dopamine, and nor-
epinephrine.1 Several studies have shown 
that a correlation exists between exercise 
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and a decreased incidence of depression. 
The first study in this area began in 1965, 
when researchers started to follow almost 
7000 patients for a period of 24 years, 
tracking their health and lifestyle hab-
its.4 During the follow-up period, those 
study participants who became inac-
tive over the course of the study were 
1.5 times more likely to have depression 
than those who were active. On the other 
hand, those who were inactive at the 
beginning of the study but then became 
active over the course of the follow-
up period were no more likely to be 
depressed than those who were active at 
the beginning of the study. This was the 
first study to show that changing exer-
cise habits has an effect on the risk for 
depression.1,4

Additional studies have also shown 
similar correlations between exer-
cise and depression. A Dutch study of 
nearly 20 000 twins showed that exer-
cisers have lower incidences of depres-
sion, fewer symptoms of anxiety, and are 
more socially engaging compared with 
those who do not exercise.1 Likewise, a 
study conducted in Finland of more than 
3400 patients showed that exercising 2 to 
3 times per week significantly decreases 
the incidence of depression in addition 
to decreasing the symptoms of stress and 
anger.1 In addition, epidemiologic data of 
more than 8000 patients with depression 
show an inverse relationship with exercise 
and depression. As exercise increases, the 
incidence of depression decreases.1

Depression and 
Medication Adherence

Counseling patients to take their med-
ications properly is a hallmark of phar-
macy practice and an area in which 
pharmacists have made significant con-
tributions to overall patient care. Issues 
of nonadherence to medications, how-
ever, remain a significant problem in the 
United States and around the world. The 
World Health Organization has estimated 
that adherence to long-term therapy for 
chronic diseases averages only 50%.5 In 
the United States, approximately 125 000 
annual deaths are a result of medication 
nonadherence.6 In addition, up to 11% of 

hospital and 40% of nursing home admis-
sions are attributed to the lack of adher-
ence to medication therapy.6 The cost 
of medication nonadherence is signifi-
cant. It is estimated that the overall direct 
and indirect costs of medication nonad-
herence in the United States are approxi-
mately $100 billion per year.6-8

Depression has been shown to be a 
cause of nonadherence, but the link 
between the two may often go unrec-
ognized.6 When looking at medication 
adherence, studies show that patients 
who are depressed are less likely than 
nondepressed patients to adhere to their 
drug therapy, even for medications that 
are not related to depression.9 Patients 
who have depression in addition to dis-
eases such as diabetes, HIV/AIDS, and 
cardiovascular disease are less likely to 
take any of their medications when com-
pared with patients who do not have 
depression.9-12 In addition, studies have 
shown that treating depression with anti-
depressants can have a positive effect 
on medication adherence for all of the 
diseases that the patient may have.6 In 
another study, pharmacists showed that 
patients who took more than 50% of 
their antidepressant medication had sig-
nificantly higher rates of adherence to 
medications to treat their hypertension, 
dyslipidemia, and diabetes compared 
with patients who took less than 50% of 
their antidepressant medication.6

Depression and 
Exercise Adherence

Similar to medication adherence, it 
is essential for pharmacists and other 
health care providers who practice life-
style medicine to also assess patient 
adherence for physical activity, proper 
nutrition, tobacco cessation, and many 
other lifestyle medicine strategies. 
Overall, patient adherence rates for 
physical activity and proper nutrition are 
even lower than those reported for med-
ication adherence in the general popula-
tion. As previously mentioned, patients 
with depression are less likely to adhere 
to their medication regimens. It is pre-
sumable, then, that patients with depres-
sion may have difficulty adhering 

to their healthy lifestyle behaviors as 
well. For these reasons, it is important 
to be able to detect signs and symp-
toms of major depression when working 
with patients on lifestyle medicine strate-
gies. Psychological symptoms of depres-
sion include a depressed mood; reduced 
interest and/or pleasure in activities that 
were once enjoyable; feelings of guilt, 
hopelessness, and worthlessness; and 
recurrent suicidal thoughts.6 Other physi-
cally related symptoms include sleep dis-
turbances, appetite and weight changes, 
attention or concentration difficul-
ties, decreased energy and unexplained 
fatigue, and psychomotor disturbances.6

Exercise has been shown to signifi-
cantly improve the incidence and symp-
toms of depression. Although research 
has yet to be conducted on the topic, it 
can be hypothesized that exercise could 
also help improve medication adher-
ence, especially for those who suf-
fer from depression. Getting patients to 
start and sustain a regular exercise regi-
men can help manage depression more 
effectively, which can in turn improve 
medication adherence not only for the 
medications used to treat depression but 
also for those used to treat other condi-
tions such as hypertension, dyslipidemia, 
and diabetes. Exercise would then play 
a significant role in not only managing 
depression but also decreasing patients’ 
risks for heart disease by improving med-
ication adherence and through the car-
dioprotective effects of exercise itself.

The Pharmacist’s Role

Pharmacists can play a significant role 
in improving the adherence to medi-
cation and to lifestyle medicine inter-
ventions to more adequately manage 
depression. The first step is to engage 
with patients at a level so as to assess 
possible signs and symptoms of depres-
sion as well as adherence to medica-
tions and lifestyle medicine activities. The 
pharmacist should also know when and 
with whom to refer patients if signs and 
symptoms of depression are detected. 
Referrals can be made to the patient’s 
primary care physician, mental health 
specialist, and/or employee assistance 
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programs that may exist within compa-
nies and organizations. In any case, it 
would behoove pharmacists to develop 
and foster collaborative practice relation-
ships with other health care providers to 
help more adequately manage patients 
with depression, especially providers 
engaged in practices of lifestyle medicine.

Conclusion

The link between depression and med-
ication nonadherence emphasizes the 
importance of good communication and 
quality patient counseling. Pharmacists 
and other health care providers can 
recognize symptoms of depression in 
patients who have become nonadher-
ent and refer them to their primary care 
physician and other specialists for further 
evaluation. Detecting depression can help 
reduce the risks associated with hyper-
tension, dyslipidemia, diabetes, and other 
additional conditions that patients have 
by improving medication adherence rates 
as well as lifestyle behavior adherence 
rates. Exercise and other lifestyle medi-
cine strategies may help improve med-
ication adherence and even adherence 
to the lifestyle medicine strategies them-
selves. More research is needed to know 
the specific impact that exercise and 

other lifestyle medicine strategies, such 
as adequate sleep, stress management, 
proper nutrition, and others have on 
medication adherence. Pharmacists can 
play a significant role in lifestyle medi-
cine in many ways, including assessing 
medication adherence so that patients, 
especially those with depression, can 
adequately adhere to lifestyle medicine 
strategies. AJLM
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