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Abstract
Background: Major Depressive Disorder (MDD) is considered to be one of the most common incapacitating psychiatric diseases. A pharmacist interacting with patients has the potential to enhance compliance, ensure proper medication use, and monitor adverse effects that will ultimately
improve patients’ quality of care. Methods: The primary objectives of this study were to 1) assess
individuals’ knowledge of depression before and after a 30-minute educational intervention and 2)
measure satisfaction with the program. The pre- and post-test consisted of 11 identical questions
that assessed individuals’ knowledge regarding depression. The survey consisted of four questions that rated program satisfaction. Results: Although 82 individuals participated in some aspect
of the program, 56 individuals completed the program requirements and were included in the data analysis. Four hundred and eighty six of the total 616 (56 participants × 11 questions) pre-test
questions (79%) were answered correctly at the beginning of the program. A total of 556 post-test
questions (90%) were answered correctly at the conclusion of the program, with an overall increase of 70 (p ≤ 0.001) more correct answers. Correct responses to five questions were statistically significant for improved post-test scores: Over-the-counter or herbal medications will interfere with your medication (p = 0.01); certain foods can interfere with medications that affect mood
(p = 0.01); it is safe to use multiple pharmacies to get your medications (p = 0.001); the main
chemical of the brain that is not balanced in depression (p ≤ 0.001); and the most common type of
medication for depression (p ≤ 0.001). Overall, 95% of participants would recommend the program to a friend or family member. Conclusion: The data from this program supports that pharmacists can have a positive impact in the mental health field and satisfaction with such services in
the community.
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1. Background

Major Depressive Disorder (MDD) is considered to be one of the most common incapacitating psychiatric diseases [1] [2]. According to the Fifth Edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM5), MDD is defined as a medical illness that affects an individual’s thought process, emotions and behavior [3].
The diagnostic criteria is based on an impairment level and symptoms which include depressed mood; loss of
interest; changes in weight, appetite, sleep, energy and activity; guilt or feelings of worthlessness; concentration
issues; and can even be fatal with suicidal ideation [2]. Over the past 20 years, treatment for depression has
drastically changed in regards to the types of treatment and systems involved [4]. Current MDD treatment includes a combination of behavioral, supportive and antidepressant therapy use [5].
The National Institute of Mental Health reports a 12 month prevalence of 6.7% of the US adult population.
Further, breaking down the statistics with women as being 70% more likely than men to experience an episode
of depression at some point during their lifetime [6]. Literature suggests that the average age during which an
individual experiences a depressive disorder is between their early teenage years to their early thirties, and 3.3%
of patients between the ages of 13 - 18 experience an increasing impairing depressive disorder [6]. Caucasians
of non-Hispanic descent are 40% more likely to experience depression some time during their lifetime than
African Americans that do not have a Hispanic background [6]. When an individual lives with a comorbid condition or other health issue such as HIV/AIDS, cancer, or heart disease, the patient has a much higher prevalence
of depression due to varying functional limitations [7]. Other risk factors of MDD include having a family history of depression, experiencing traumatic experiences during childhood, and alcohol or illicit drug use. MDD
complications can result in suicidal ideation, self-mutilation, difficulties in maintaining relationships and employment, alcohol or substance abuse, and premature death from other conditions [8]. Apart from the above
mentioned risk factors based on an individual’s ethnicity, sex, age and comorbid conditions, the underserved
population who lack health-care insurance also require increased attention from healthcare professionals due to
underdiagnosis and undertreatment [9].
The treatment regimen tends to become both a financial as well as an emotional burden for the patients, their
caregivers, and healthcare systems especially for those with potential risk factors. According to the Substance
Abuse and Mental Health Services Administration, only 38% of individuals with mental health issues (including
MDD) have received appropriate services [10]. The Bureau of Labor Statistics states that access to mental health
care is worse than any other medical services [11].
The large percentage of the disease state and lack of appropriate services clearly express the need for additional assistance from other healthcare professionals to help monitor and better serve patients. Pharmacist and
pharmacy students are well equipped to fill the gap of inadequate treatment and increasing need for providers. A
systematic review showed that pharmacists interventions in treating depressive disorders is highly favorable in
regards to the cost: benefit ratio [12]. A pharmacist interacting with patients has the potential to enhance compliance, ensure proper medication use, and monitor adverse effects that will ultimately improve patients’ quality
of care [13]. Prior research further suggests that pharmacists have the ability to enhance other mental health services making patients more likely to be satisfied with their medications, less likely to stop therapies, and decrease the number of visits patients make to their primary care providers [14] [15]. It is evident that pharmacists
and pharmacy students can have a significant impact on the profession by continuingly providing quality patient
care, as well as educating patients in order to improve overall adherence rates.

2. Study Objectives
The primary objectives of this study were to 1) assess individuals’ knowledge of depression before and after an
educational intervention and 2) measure satisfaction with the educational program.

3. Methods
The research project was conducted at three locations in Lima, Ohio: Coleman Behavior Health, “Changing
Seasons” at the YMCA, and the National Alliance on Mental Illness (NAMI) Ohio location. Coleman Behavioral Health is an outpatient center that sees indigent, adult patients and provides services including mental health,
alcohol & drug, and crisis interventions. Coleman also provides community support groups, supportive housing,
criminal justice service, and outreach programs. On site psychiatrists, nurse practitioners, and pharmacists pro-
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vide care to these patients of Allen County. “Changing Seasons” is an outreach program that operates in the
basement of the local YMCA Annex that helps those with chronic mental illness and those who are unemployed
with support and social network. The YMCA Annex also serves as a shelter for homeless, single men and a collaborative center for many other non-profit organizations including Crossroads Crisis Center and Youth Life for
Teens. NAMI Ohio offers classes, support, and education to consumers of mental health services and their families. Classes are taught by both licensed health care providers and trained family members of individuals suffering from mental illness and cover topics such as medication use, coping skills, brain basics, and advocacy.
The Ohio Northern University (ONU) Institutional Review Board (IRB) approved this study as an exempted
research project. Potential study participants were eligible for inclusion if they were 18 years of age or older and
had a documented mental illness or family member with mental illness. Individuals who attended the program
but declined participation in the pre/post test and survey were excluded from the results. Individuals who only
filled out the pre-test and left the educational program early were also excluded.
This study was conducted from September to November 2012. A total of four educational sessions took place
at the three locations: two classes at Coleman, one at “Changing Seasons,” and one at NAMI. Invitations were
created and passed out in advance to individual patients and family members by health center and location staff.
The intended study group was both patients primarily with depression and any individuals coping with mental
illness amongst their family members. Although the study focused on depression education, those with other
mental illnesses were not turned away from the study. The principal and co-investigators designed the pre/post
test and survey (Appendices 1 and 2). The pre-test consisted of 11 questions that assessed patients’ knowledge
regarding depression, medication use, and lifestyle behaviors. The post-test administered at the conclusion of the
program was identical to the pre-test. The survey consisted of four questions that rated overall program satisfaction and was administered immediately after the post-test. Please see Appendices 1 and 2 for how patients
scored individual questions. After field testing of the pre/post test and survey, questions were modified slightly
and the final version of the test and survey were used in the study.
A research consent form for group session was made available and approved by ONU IRB, and it was signed
by all patients attending the sessions, regardless if they chose to fill out the test and survey. All four programs
were run identical with the order of pre-test, educational intervention, post-test, and last the survey. The pre/
post test and survey were verbally read by a trained student pharmacist. Patients were numbered sequentially as
they enrolled into the study. Pre/post tests and surveys were numbered to facilitate matching and allowed for the
assessment of change in knowledge. These numbers were not linked to identifiable patient information. All test
and survey data were entered into Microsoft Excel 2010® to calculate statistical analyses. Descriptive statistics
were calculated for multiple parameters. The paired t-test was utilized to assess whether differences in pre-test
results and post-test results were statistically significant.
The 30 minute educational intervention was presented by a pharmacist and trained pharmacy students in their
fifth year of school (0 - 6 program). A professionally developed poster was used as a visual aid in the presentation and outlined the topics that were covered: depression in general, chemicals of the brain, treatment, and medications. Created by authors, the five feet by three feet poster was essential in content delivery and patient
comprehension. A second pharmacist and other trained fifth year pharmacy students helped in the logistics of
the program such as administering tests/surveys, answering any patient concerns, and passing out gift bags.
Supplemental patient handouts from the National Institute of Mental Health were made available at the conclusion of the program if patients chose to take home. Dinner was provided at three of the programs, and gift bags
which included a stress ball, healthy snacks, and a medication pill box were distributed to all patients in attendance. Patients were aware of incentives such as dinner, gift bags, and gift cards via invitations distributed by
location staff members. In addition, two patients from each program were randomly selected to receive a $25
gift card to a large retailer. Funds for the program were received through the ONU Summer Research Grant.

4. Results
Eighty-two individuals participated in some aspect of the program. Twenty-one individuals just participated in
the education session and did not fill out the pre/post test. Five individuals participated in the education session
and partially filled out the pre test only. Those 26 individuals were excluded from the final analysis due to incompletion of the entire intervention. Therefore, 56 individuals completed the program requirements and were
included in the data analysis. Of those 56 individuals, 73% (n = 41) identified themselves as patients with de-
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pression and 27% (n = 15) classified themselves as family members. Baseline demographics and characteristics
are included in Table 1. The ethnicity of the study population was representative of Coleman Behavior Health,
“Changing Seasons,” and NAMI according to program reports.
Pre and Post Test: The pre and post test consisted of 11 identical questions that assessed patients’ knowledge
on depression in general. Of the 56 study participants, 486 of the total 616 (56 participants × 11 questions) pretest questions (79%) were answered correctly at the beginning of the program. A total of 556 post-test questions
(90%) were answered correctly at the conclusion of the program, with an overall increase of 70 (p ≤ 0.001) more
correct answers. Table 2 shows the difference in the mean pre and post test scores for each individual question.
Upon performing the paired t-test, several questions showed a statistically significant change from baseline (p <
0.05). Correct responses to five questions were significant for improved post-test scores: Over-the-counter or
herbal medications will interfere with your medication (p = 0.01); certain foods can interfere with medications
that affect mood (p = 0.01); it is safe to use multiple pharmacies to get your medications (p = 0.001); the main
chemical of the brain that is not balanced in depression (p ≤ 0.001); and the most common type of medication
for depression (p ≤ 0.001). Other questions showed increased scores post-education but were not significant
(Figure 1). No changes were demonstrated when data was analyzed comparatively for change in test scores between the three centers. Patients of Coleman Behavior Health are encouraged to attend support group sessions at
“Changing Seasons” and NAMI, therefore the targeted population was similar.
Satisfaction Survey: Participants completed the survey immediately after the post-test. Satisfaction data demonstrated that 93% (n = 52) of participants learned something new in regards to depression, while 57% (n = 32)
planned to follow up with a doctor. Fifty-seven percent (n = 32) rated the program very useful and 43% (n = 24)
rated it useful. Overall, 95% (n = 53) would recommend the program to a friend or family member.

5. Discussion
By utilizing a survey before and after the educational presentation, we determined that the patients’ level of
knowledge regarding depression was improved in several areas. The greatest improvement from pre to post test
scores included the two questions regarding the main chemical that is not balanced, as well as the main type of
medication used for depression treatment. Initially, few patients answered these survey questions correctly,
however, after the presentation there was a larger percentage of patients that selected the correct answer. It is
important to consider the empowerment that a patient gains from understanding their overall health condition
Table 1. Characteristics of study participants (N = 56).
Parameter

Number (%)
Male

28 (50)

Female

28 (50)

White

41 (73)

African American

11 (19)

Hispanic

2 (4)

Asian

0 (0)

Other

2 (4)

College

29 (52)

High-School Graduate

26 (46)

Less than High-School

1 (2)

Patient

41 (73)

Family member

15 (27)

Sex

Race/Ethnicity

Education

Reason for
Attendance

Mean ± Standard Deviation (Range)
48.29 ± 12.73 (18 - 81)

Age (yrs)
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Table 2. Score summary by individual question (N = 56).
Question
Number

Mean Pre-Test
Correct

Question

Mean Post-Test
Change in
p Valueb
Correct
Mean Correcta

1

Is it okay to stop your medication if it makes you feel tired?

0.91

0.95

0.04

0.32

2

Over-the-counter or herbal medications will interfere with you
medication.

0.84

0.98

0.14

0.01*

3

If you forgot to take your medication, it is safe to take 2 pills at
once and then restart your medication.

0.96

0.96

0.00

1.0

4

Caffeine will not affect your mood.

0.88

0.77

−0.11

0.08

5

Certain foods can interfere with medications that affect mood.

0.77

0.93

0.16

0.01*

6

Will alcohol affect your mood?

0.95

0.98

0.03

0.16

7

Marijuana or other illicit drugs do affect mood.

0.93

0.98

0.05

0.08

8

If your mood has been fine for the past 2 years, it is safe to stop
taking your medication before your next doctor appointment.

0.95

0.98

0.03

0.32

9

The main chemical of the brain that is not balanced in depression is:

0.43

0.80

0.37

<0.001*

10

The most common type of medication for depression is:

0.38

0.68

0.3

<0.001*

11

It is safe to use multiple pharmacies to get your medications
(using one pharmacy for free medication and another pharmacy
for $4 medications).

0.70

0.91

0.21

0.001*

a

Calculated by mean post-test correct minus mean pre-test correct; bCalculated by a paired t-test on Excel 2010; asterisk (*) indicates statistical significance.

Figure 1. Pre- vs post-test comparison of survey questions correctly answered.
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and our role as pharmacy providers in educating patients.
Considering the lack of literature on similar studies in different settings, the importance of this research is
clear that pharmacists and pharmacy students play a vital role as patient educators in the mental health field. The
data from this outreach program supports that pharmacists and student pharmacists can have a positive impact in
the area of mental health and satisfaction with such services in various community settings. There is often a low
availability of mental health services, particularly to indigent populations in the United States. This leaves patients with a lack of convenient, reliable, and affordable health care and education. One unique aspect of depression is the fact that nearly any co-morbidity may lead to, or increase the risk of its diagnosis [16] [17]. In fact,
depression and related mental health diseases are more common in those with co-morbid chronic diseases, such
as hypertension, diabetes, and obesity [16] [17]. Pharmacists often play an integral role in disease state and medication therapy management, and therefore can help resolve the barriers of receiving mental health care. By increasing opportunities to receive education and counseling, this would help fulfill the patients’ needs for increased quality of care.
One strength of this outreach program was that the same two pharmacists and four pharmacy students were
involved in all four events. Everyone’s role during the programs (reading pre/post test, delivering the education,
etc.) remained the same each time, which helped to ensure consistency in program delivery. Another strength
included program delivery at three different locations in Lima, Oh. Utilizing a health care clinic and two different support groups, we were able to capture a diverse participant population. This unique outreach service can be
duplicated by other professional pharmacy organizations and incorporated into Introductory or Advanced Pharmacy Practice Experiences (IPPE or APPE). ONU’s Student National Pharmaceutical Association (SNPhA)
chapter was responsible for the creation and implementation of this program for various community settings of
Allen County. Participation in patient care projects at various community sites such as health care clinics and
support groups allows pharmacy students to be exposed to a more diverse patient population and their family
members.
Limitations to this study include non-validated instruments therefore the results should be viewed as preliminary. Although other health care professionals have never used this test and survey, the questions captured the
study participants’ assessment of depression knowledge. The post-test and survey was administered directly after the educational session, and as a result participant retention is unknown. The design of the study did not allow for the evaluation of long-term retention of knowledge. One out of the 11 test questions scored a lower post
test score compared to pre test scores: caffeine will not affect your mood. Although the decrease was not statistically significant, patients may not have understood the question or there may have been a communication error
during the presentation. Some patients had previously been on depression medications and had multiple mental
health diagnoses; therefore they may have had higher baseline knowledge than then general population. This
study included patients and family members with any mental illness, yet the educational piece focused only on
MDD. The authors feel this may have affected the implementation of the project because of the higher percentage of pre-test scores. Also, this project took place at two support groups; therefore patients may have been exposed to this information in other classes. Finally, another limitation to the study design is the lack of a control
group. Future studies may conduct educational sessions with patients who have just been newly diagnosed with
depression or initiated a new medication. The inclusion of a control group with no educational intervention
would also strengthen the study.

6. Conclusion
Use of a depression pre- and post-test provided pharmacists and pharmacy students an opportunity to assess patients’ knowledge associated with mental health, medication use, and lifestyle behaviors. With the low availability of mental health services available in the United States, pharmacists and pharmacy students play a vital role
in education and medication management in this area. Although this was a small study and outreach project, the
results were promising and can build on the current example by exploring the long-term effect of pharmacist interventions and depression.
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Appendix 1: Pre and Post Test

1) Is it ok to stop your medication if it makes you feel tired?
a. Yes
b. No
2) Over-the-Counter or herbal medications will interfere with your medication.
a. True
b. False
3) If you forgot to take your medication, it is safe to take 2 pills at once and then restart your medication.
a. True
b. False
4) Caffeine will not affect your mood.
a. True
b. False
5) Certain foods can interfere with medications that affect mood.
a. True
b. False
6) Will alcohol affect your mood?
a. Yes
b. No
7) Marijuana or other illicit drugs do affect mood.
a. True
b. False
8) If your mood has been fine for the past 2 years, it is safe to stop taking your medication before your next
doctor appointment.
a. True
b. False
9) The main chemical of the brain that is not balanced in depression is:
a. Norepinephrine
b. Serotonin
c. GABA
d. Dopamine
10) The most common type of medication for depression is:
a. MonoAmine Oxidase Inhibitor (MAO-I)
b. Tricyclic Antidepressant (TCA)
c. Selective Serotonin Reuptake Inhibitor (SSRI)
d. Atypical Antipsychotic (AAP)
11) It is safe to use multiple pharmacies to get your medications (using one pharmacy for free medication and
another pharmacy for $4 medications).
a. True
b. False

Appendix 2: Post Survey
1) Did you learn something new in regards to depression from today’s program?
a. No
b. Yes
2) Do you plan to talk to a doctor to follow up on what you learned today? Please choose one answer.
a. No
b. Yes
c. I don’t know or I’m not sure
3) How useful was today’s program for increasing your understanding for depression and the medications used
to treat depression. Please choose one answer.
a. Not useful
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b. Somewhat useful
c. Useful
d. Very useful
4) Would you recommend this program to a friend or family member?
a. No
b. Yes
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