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Objective. To determine the quality of sleep among pharmacy students in the didactic portion of the
curriculum at one school of pharmacy.
Methods. The study consisted of an anonymous, voluntary survey that included the Pittsburgh Sleep
Quality Index (PSQI), a self-rated instrument that measures sleep habits for a month.
Results. The survey was completed by 253 students. Students in the lower grade point average (GPA)
category had higher scores on 2 of 7 components of the PSQI and on the global score. Poor sleep
quality, indicated by a global PSQI score of greater than 5, was reported by 140 students. The rate of
poor sleeping was higher among students in the lower GPA category.
Conclusion. Poor sleep quality was pervasive among surveyed pharmacy students in the didactic
portion of the pharmacy school curriculum, especially among those with lower GPAs.
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INTRODUCTION
Sleep is a vital component of one’s health, well-

being, and functioning.1 Unfortunately, approximately
70 million Americans experience chronic sleep prob-
lems.1 College students are even more likely than the
general public to report sleep disturbances,2 and studies
reveal a considerable prevalence of sleep disturbances in
this population.3-6 Moreover, various sleep measures, in-
cluding length of sleep, consistency of sleep, frequency of
sleep problems, and satisfactionwith sleep, have all wors-
ened in the college student population over the past sev-
eral decades.7 Female college students may have more
difficulty than male college students with sleep distur-
bances;3,6 however, this finding is inconsistent.5,8 A chief
concern of inadequate sleep among college students is the
detrimental effects it can have on the 3 brain processes
associated with learning: acquisition, consolidation, and
recall.9 Studies have found a correlation between sleep
disturbances and decreased academic performance in col-
lege students.6,8,10,11

Various studies have examined the sleep of medical,
nursing, and pharmacy students. Sleep difficulties have

been reported among Saudi Arabian, Brazilian, and
Estonian medical students, and were associated with de-
creased academic performance.12-14 Germanmedical stu-
dents with lower sleep quality in the months leading up to
the preclinical board examination performedmore poorly
on the examination.15 Furthermore, American medical
students participating in clerkship experiences reported
sleep deprivation subjectively impaired their ability to
care for patients16 and objectively caused a decreased
ability to perform on cognitive function tests after on-call
duty.17 Among Italian nursing students, insomnia was
common and poor sleep quality was associated with un-
satisfactory academic progress.18

Published literature regarding pharmacy students’
sleep is scarce. Adeosun et al found that habitual night
reading (defined as 8 pm or later) amongNigerian students
had a negative effect on sleep quality, which in turn corre-
lated negatively with academic performance.19 Taher et al
found high levels of sleep complaints and excessive day-
time sleepiness in Libyan pharmacy students.20 Finally,
Jain et al found that subjectively-rated academic progress
was one of the factors significantly correlated with sleep
quality among female Indian pharmacy students, who
reported frequent sleep-associated problems.21

Questions remain regarding sleep quality of students
in US colleges and schools of pharmacy. There is litera-
ture regarding undergraduate students’ sleep in American
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colleges and universities, but the majority of literature re-
garding health professions students’ sleep is from foreign
universities, whose programs, students, and cultures can
vary from those in the United States. Furthermore, most
sleep-related literature in the health professions centers on
medical students, and there are important differences be-
tweenmedical andpharmacyeducation, suchas educational
background and curricular structure. It is conceivable that
stress levels and their corresponding effects on sleep could
differ between students of different programs.

An additional concern is the association between
sleep quality and factors such as academic performance,
gender, and academic level. The literature is consistent in
regard to the association between sleep quality and aca-
demic performance. Some studies have found that female
students experiencedmore difficulty with sleep than their
male counterparts,3,6,12 but others have not.5,8,18 This is-
sue would be of interest to U.S. pharmacy schools, as the
majority of students are female. Few studies have exam-
ined the sleep of students at different academic levels,
and the results have been mixed.12,18,20

Thus, we examined the quality of sleep among phar-
macy students in the didactic portion of their curriculum
at one US school of pharmacy. Our primary objective was
to characterize the sleep quality of pharmacy students,
including determining poor sleepers. Our secondary ob-
jectives were to determine associations between sleep
quality characteristics and students’ gender, year in the
curriculum, and GPA range, and to determine associa-
tions between overall sleep quality (ie, good sleep or poor
sleep) and students’ gender, year in the curriculum, and
GPA range.

METHODS
The study was an anonymous survey of pharmacy

students in the first-year, second-year, and third-year clas-
ses. Student participation in the survey was voluntary and
they did not receive incentives (eg, prize lottery, extra
credit) for their participation. The project was approved
by the university’s Institutional ReviewBoard. The survey
was administered in class on a single day in the middle of
the spring semester, and the investigators secured permis-
sion of instructors to administer the survey at the end of
class time. The date was chosen with meticulous attention
given to examination schedules of the class cohorts inorder
to ensure a similar pattern of prior and future examinations.
Specifically, each class cohort had 2major examinations in
the 2 weeks prior to administration of the survey, 1 major
examination in the 2weeks following administration of the
survey, and there were no imminent examinations.

The survey included demographic questions (ie, gen-
der, year in the curriculum,GPA range) and the Pittsburgh

Sleep Quality Index (PSQI), a clinical instrument that
measures sleep quality. Buysse et al noted that sleep qual-
ity was a widely used clinical construct, but it represented
“a complex phenomenon that is difficult to define and
measure objectively.”22 Importantly, sleep quality is
a largely subjective experience that includes both quanti-
tative (eg, duration) and qualitative (eg, depth) aspects.
The PSQI was developed in order to assess an array of
sleep disturbances that might affect sleep quality and to
distinguish between those with good sleep quality and
those with poor sleep quality.22

The PSQI is a self-rated instrument that measures
sleep habits for one month. The index is comprised of
19 items, which are combined to form 7 component
scores: subjective sleep quality, sleep latency, sleep du-
ration, habitual sleep efficiency, sleep disturbances, use
of sleep medication, and daytime dysfunction. Subjective
sleep quality refers to howa personwould self-rate his/her
sleep quality overall on a scale of “‘very good”‘ to “‘very
bad.”‘ Sleep latency is a measure of how long it takes for
the person to fall asleep. Habitual sleep efficiency is
a measure of the number of hours slept in relation to the
number of hours spent in bed. Finally, sleep disturbances
refer to a range of issues that adversely affect sleep, in-
cluding waking up during the night or early morning,
having to get up to use the bathroom, uncomfortable
breathing, coughing or snoring loudly, feeling too hot or
too cold, having bad dreams, and having pain. Each com-
ponent score has a range of 0 (no difficulty) to 3 (severe
difficulty). The 7 component scores are added to yield
a global score, which ranges from 0 to 21. A global score
less than or equal to 5 indicates good sleep, whereas
a score greater than 5 indicates poor sleep. The PSQI
has an overall reliability coefficient (Cronbach’s a) of
0.83 for its 7 components, and a global cutoff score of 5
has a sensitivity of 89.6% and a specificity of 86.5% in
distinguishing good from poor sleepers.22

Two independent group t tests and 1-way analysis of
variance were used to compare component and total score
means by gender, year in the curriculum, and GPA range.
Pearson’s chi-square test was used to compare the rates of
good sleepers vs poor sleepers by gender, year in the
curriculum, and GPA range.

RESULTS
The survey was completed by 253 of 375 (67%)

students, including 161 females and 90 males (2 surveys
provided no information concerning gender), 100 first-
year, 67 second-year, and 86 third-year students. Forty-
seven students indicated a GPA range of 2.00-2.99, 112
students indicated a GPA range of 3.00-3.49, and 89 stu-
dents indicated a GPA range of 3.50-4.00 (5 surveys
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provided no information concerning GPA range). The
gender categorization and GPA ranges of students who
responded to the survey (64% female, 36% male; 19%
with GPA#2.99, 45% with GPA 3.00-3.49, 36% with
GPA$3.50) were similar to those of the eligible student
pool (62% female, 38% male; 25% with GPA # 2.99,
45% with GPA 3.00-3.49, and 30% with GPA$3.50).
Mean PSQI sleep variables included the following: sleep
onset latency of 21.3 1/- 18.1 minutes; sleep at night of
6.8 1/- 1.2 hours; and sleep efficiency of 90.0%.

Global PSQI scores for all students ranged from 0 to
16 and are depicted in Figure 1. Mean component scores
and the mean global score for all students are shown in
Table 1. Themeanglobal score for all studentswas 6.196
2.93. Mean PSQI scores based on gender, year in the
curriculum, and GPA are shown in Tables 1-3. Male stu-
dents had a higher score than female students on sleep
duration, but the global PSQI scores for the 2 genders
did not differ. Third-year students had a lower score on
sleep duration relative to first-year and second-year stu-
dents, but the global PSQI scores for the 3 classes did not
differ. The most striking results were those concerning
GPA ranges. The students in the lower GPA category
(2.00-2.99) had numerically higher scores on all 7
components relative to those with intermediate (3.00-
3.49) and higher (3.50-4.00) GPAs. Two of those com-
ponent scores—sleep efficiency and use of sleeping
medication—were significant. Students in the lower GPA
category had a significantly greater global PSQI score
compared to students in the other 2 GPA categories.

Poor sleep quality, which was indicated by a global
PSQI score .5, was reported by 140 (55%) students.
Table 4 shows the associations between the demographic
variables and overall sleep quality. There was no relation-
ship between either gender or year in the curriculum and
overall sleep quality. However, students in the lowerGPA
category had poorer sleep quality compared to students in

the other 2 GPA categories. Approximately 75% (74.5%)
of students in the lower GPA category were rated as poor
sleepers compared to 45.5% of students in the intermedi-
ate GPA category and 56.2% of students in the higher
GPA category (p50.003).

DISCUSSION
Our results revealed that a majority of pharmacy

students in the didactic portion of the curriculum suffer
from poor quality sleep. To place these findings into per-
spective, the mean global score of 6.2 and the 55% prev-
alence of poor sleepers were similar to those found in
a study of postpartum women (median and mean infant
age of approximately 8 weeks), who had a mean global
score of 6.3 and a 57.7% prevalence of poor sleepers.23

Some studies involving undergraduate students,4,5

medical students,13,15 and pharmacy students19 also used
the PSQI as the standard sleep scale. While all of these
studies reported the percentage of poor sleepers, only 3 of
them reported mean global scores,4,15,19 and only 1
reported mean component scores.19 Our finding of
a 55% prevalence of poor sleepers was generally compa-
rable to that found by Lund et al5 (66%), Ahrberg et al15

(59% in pre-examination period), and Adeosun et al19

(63% in habitual night readers), but greater than that
found by Kang and Chen4 (34%) and Medeiros et al13

(39%). Our finding of mean global score of 6.2 was sim-
ilar to that found by Ahrberg et al (6.3 in pre-examination
period), and Adeosun et al (6.4 in habitual night readers),
but greater than that found by Kang and Chen (approxi-
mately 4.9). Comparing our mean component scores to
those found by Adeosun et al, our students showed more
difficulty with sleep latency, whereas the Nigerian stu-
dents showed more difficulty with sleep duration. Addi-
tionally, our students consumed more sleep medication
and sufferedmore daytimedysfunction.Taken as awhole,
our findings more closely resembled those of Ahrberg
et al (pre-examination period) and Adeosun et al, which
might be because those 2 studies also involved students in
the health professions. Our findings differed most from
those of Kang and Chen, which might be because they
examined undergraduate students and/or because the re-
sults might reflect differences between Eastern andWest-
ern cultures regarding sleep habits.

The sleep quality of female students was not worse
than that of male students in terms of component PSQI
scores, global PSQI score, or prevalence of poor sleepers.
In fact, the only significant gender finding was that male
students had more difficulty with sleep duration relative
to female students. The sleep quality of students in the 3
class cohorts did not differ regarding global PSQI score or
prevalence of poor sleepers. Although the credit hours of

Figure 1. Global Pittsburgh Sleep Quality Index Scores
(n 5 253)
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our programwere evenly divided over the first 3 years and
there were no overt variations regarding overall academic
difficulty, we had assumed that more advanced students
would fare better than first-year students in this regard
because theywould have hadmore experience in handling
the academic rigor of the program. Yet, the only signifi-
cant finding was that third-year students had less diffi-
culty with sleep duration relative to students in the other
2 classes. The third-year students did, however, have the
lowest numerical mean global PSQI score and lowest
prevalence of poor sleepers. Finally, we found an associ-
ation between the lowest GPA range (2.00-2.99) and
prevalence of poor sleepers, global PSQI score, and com-
ponent scores of sleep efficiency and use of sleepingmed-
ication. This finding among our pharmacy students is
consistent with findings from other studies on undergrad-
uate college students, medical students, and nursing
students.6,8,10-14,18

Strengths of the study included a large sample size
with a satisfactory response rate, use of a standardized
measure of sleep quality, and careful selection of an ad-
ministration date that minimized a potential confounding
variable across class cohorts. However, there were limi-
tations as well. First, we relied on student self-reported
GPA range; therefore, some students who were close to
a particular cutoff point may have had to guess which
category was applicable to them. We preferred to have
an anonymous survey so students would feel more com-
fortable answering questions. Second,we could have used

additional sleep-related rating scales (eg, Epworth Sleep-
iness Scale) and inquired about more demographic vari-
ables (eg, work hours, exercise habits, caffeine use,
spouse/children) in order to find associations. However,
we wanted to focus on sleep quality, and our goal was
tomake the survey concise enough in order to increase the
likelihood of student participation. Finally, because the
survey involved students at just 1 school of pharmacy,
the results cannot necessarily be generalized to other
schools. We looked at this study as a means to obtain
pilot data.

Our findings are significant in that they show the
extent of sleep difficulties in 1 US pharmacy school.
Our findings point to the need to address the sleep quality
of our student body specifically, but the findings also
compel us to recommend that other US pharmacy schools
examine the sleep quality of their students. Furthermore,
our findings add to an accumulating body of literature that
supports an association between sleep and academic per-
formance. Given this fact, it is somewhat surprising that
the broader academic community has not paid more at-
tention to the issue, and again, we would encourage other
pharmacy schools to consider the importance of the issue.
It appears that faculty members may be able to enhance
students’ academic success by addressing students’ sleep
habits,10 particularly those who are struggling academi-
cally. Of course, it might be difficult for faculty members
to recognize the importance of this issue and to pro-
mote good sleep hygiene practices in students if they

Table 1. Mean Pittsburgh Sleep Quality Index (PSQI) Scores by Gender

All Students (n=253) Female (n=161) Male (n=90) Significance

Subjective sleep quality 0.96 6 0.68 0.93 6 0.68 0.99 6 0.67 NS
Sleep latency 1.16 6 0.90 1.13 6 0.93 1.21 6 0.83 NS
Sleep duration 1.07 6 0.88 0.98 6 0.88 1.23 6 0.85 p50.031
Sleep efficiency 0.35 6 0.66 0.35 6 0.66 0.35 6 0.68 NS
Sleep disturbances 1.14 6 0.47 1.17 6 0.50 1.09 6 0.42 NS
Use of sleeping medication 0.37 6 0.73 0.40 6 0.70 0.33 6 0.78 NS
Daytime dysfunction 1.18 6 0.72 1.19 6 0.74 1.16 6 0.71 NS
Global PSQI 6.19 6 2.93 6.12 6 2.89 6.29 6 3.03 NS

Table 2. Mean Pittsburgh Sleep Quality Index (PQSI) Scores by Year in the Curriculum (n5253)

First Second Third Significance

Subjective sleep quality 0.92 6 0.70 1.05 6 0.71 0.93 6 0.63 NS
Sleep latency 1.02 6 0.90 1.15 6 0.94 1.31 6 0.84 NS
Sleep duration 1.26 6 0.80 1.21 6 0.88 0.76 6 0.88 p,0.001
Sleep efficiency 0.27 6 0.51 0.42 6 0.76 0.40 6 0.72 NS
Sleep disturbances 1.08 6 0.44 1.21 6 0.48 1.16 6 0.48 NS
Use of sleeping medication 0.35 6 0.78 0.35 6 0.71 0.42 6 0.69 NS
Daytime dysfunction 1.25 6 0.75 1.27 6 0.71 1.02 6 0.69 NS
Global PSQI 6.06 6 2.90 6.64 63.06 6.00 62.85 NS
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themselves have poor sleep habits, a possibility that may
warrant investigation in its own right.

The intriguing question is what can be done to im-
prove the sleep quality of pharmacy students. Perhaps
providing information about sleep, sleep hygiene, and
consequences of poor quality sleep during orientation
and/or at other points in the pharmacy school curriculum
could improve the situation. College students with poor
sleep habits may be unaware that they have sleep diffi-
culties and that academic performance can suffer as a re-
sult.2 Knowledge of sleep hygiene is related to actual
sleep practices, which consequently is related to overall
sleep quality.24 But unlike the typical college student,
pharmacy students are in a health-related field, so it
is tempting to assume that they would already have suffi-
cient knowledge and awareness about sleep health.
However, exposure to and/or retention of information
concerning proper sleep hygiene and its relation to over-
all health and academic performance may be limited. An
Australian study revealed that fourth-year pharmacy stu-
dents obtained a mean score of only 35.5% on the Dart-
mouth Sleep Knowledge survey, which was significantly
lower than the score of general community pharmacists.25

Instruction regarding sleep disorders in clinical therapeu-
tics courses is absent in about one-fifth of US pharmacy
schools, and even when it does occur, a mean of only

approximately 1.5 hours is dedicated to the topic.26 This
issue is not unique to pharmacy, as proceedings from
a conference on sleep and fatigue in medical trainees
recommended sleep-related education for medical stu-
dents and residents owing to their lack of education in
the area.27And in a survey ofUSdental schools, Simmons
and Pullinger revealed that time dedicated to education
about sleep disorders was 0 hours in about one-fourth of
schools and only 1-3 hours in about half of schools.28

Psychoeducational programs are effective in reducing
sleep difficulties in clinical populations.2 A potentially
successful educational program for students may include
instruction regarding the detrimental effects of sleep dif-
ficulties on students’ lives, sleep hygiene instructions
(including sensible suggestions for changing aberrant
sleep habits), and stimulus control instructions.2,24

Further studies regarding the sleep of pharmacy stu-
dents are needed and may want to address factors and
habits that underlie poor sleep quality. Moreover, strate-
gies to prevent or correct sleep difficulties of pharmacy
students need to be developed and tested.

CONCLUSION
Poor sleep quality was pervasive among pharmacy

students in the didactic portion of the pharmacy school
curriculum, especially among students with lower GPAs.

Table 3. Mean Pittsburgh Sleep Quality Index (PQSI) Scores by GPA Range (n5253)

2.00-2.99 3.00-3.49 3.50-4.00 Significance

Subjective sleep quality 1.11 6 0.63 0.88 6 0.67 0.94 6 0.66 NS
Sleep latency 1.30 6 0.95 1.05 6 0.83 1.20 6 0.95 NS
Sleep duration 1.19 6 0.85 1.04 6 0.85 1.01 6 0.93 NS
Sleep efficiency 0.57 6 0.85 0.29 6 0.59 0.29 6 0.59 p50.025
Sleep disturbances 1.26 6 0.57 1.11 6 0.43 1.12 6 0.45 NS
Use of sleeping medication 0.62 6 0.82 0.34 6 0.71 0.27 6 0.64 p50.023
Daytime dysfunction 1.40 6 0.68 1.10 6 0.67 1.16 6 0.80 NS
Global PSQI 7.45 6 3.08 5.78 6 2.74 5.93 6 2.78 p50.002

Table 4. Associations Between Demographic Variables and Overall Sleep Quality (n5253)

Demographic variable No. of good sleepers (%) No. of poor sleepers (%) Significance

Gender NS
Female 72 (44.7) 89 (55.3)
Male 41 (45.6) 49 (54.4)

Year in the curriculum NS
First 46 (46.0) 54 (54.0)
Second 26 (38.8) 41 (61.2)
Third 41 (47.7) 45 (52.3)

GPA range p50.003
2.00-2.99 12 (25.5) 35 (74.5)
3.00-3.49 61 (54.5) 51 (45.5)
3.50-4.00 39 (43.8) 50 (56.2)

American Journal of Pharmaceutical Education 2015; 79 (1) Article 09.

5

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

5 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


This study points to the need for further evaluation of
pharmacy students’ sleep habits as well as the need for
strategies to address poor sleep quality among pharmacy
students.

REFERENCES
1. Sleep and sleep disorders, Centers for Disease Control and
Prevention. http://www.cdc.gov/sleep/about_us.htm. Accessed
March 2, 2014.
2. Brown FC, Buboltz WC Jr. Applying sleep research to university
students: recommendations for developing a student sleep education
program. J Coll Stud Dev. 2002;43(3):411-416.
3. Buboltz WC Jr, Brown F, Soper B. Sleep habits and patterns of
college students: a preliminary study. J Am Coll Health. 2001;
50(3):131-135.
4. Kang JH, Chen SC. Effects of an irregular bedtime schedule on
sleep quality, daytime sleepiness, and fatigue among university
students in Taiwan. BMC Public Health. 2009;9:248.
5. Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep patterns
and predictors of disturbed sleep in a large population of college
students. J Adolesc Health. 2010;46(2):124-132.
6. Gaultney JF. The prevalence of sleep disorders in college students:
impact on academic performance. J Am Coll Health. 2010;
59(2):91-97.
7. Jensen DR. Understanding sleep disorders in a college student
population. Journal of College Counseling. 2003;6(1):25-34.
8. Kelly WE, Kelly KE, Clanton RC. The relationship between sleep
length and grade-point average among college students. Coll Stud
J. 2001;35(1):84-86.
9. Sleep and memory, Division of Sleep Medicine at Harvard
Medical School. http://healthysleep.med.harvard.edu/need-sleep/
whats-in-it-for-you/memory. Accessed March 2, 2014.
10. Trockel MT, Barnes MD, Egget DL. Health-related variables
and academic performance among first-year college students:
implications for sleep and other behaviors. J Am Coll Health.
2000;49(3):125-131.
11. Pagel JF, Kwiatkowski CF. Sleep complaints affecting school
performance at different educational levels. Front Neurol.
2010;1:125.
12. Abdulghani HM, Alrowais NA, Bin-Saad NS, Al-Subaie NM,
Haji AMA, Alhaqwi AI. Sleep disorder among medical students:
relationship to their academic performance. Med Teach. 2012;34
(Suppl 1):S37-S41.
13. Medeiros ALD, Mendes DBF, Lima PF, Araujo JF.
The relationships between sleep-wake cycle and academic
performance in medical students. Biol Rhythm Res. 2001;
32(2):263-270.

14. Veldi M, Aluoja A, Vasar V. Sleep quality and more common
sleep-related problems in medical students. Sleep Med. 2005;
6(3):269-275.
15. Ahrberg K, Dresler M, Niedermaier S, Steiger A, Genzel L.
The interaction between sleep quality and academic performance.
J Psychiatr Res. 2012;46(12):1618-1622.
16. Daugherty SR, Baldwin DC. Sleep deprivation in senior
medical students and first-year residents. Acad Med. 1996;71
(Suppl 1):S93-S95.
17. Halbach MM, Spann CO, Egan G. Effect of sleep deprivation on
medical resident and student cognitive function: a prospective study.
Am J Obstet Gynecol. 2003;188(5):1198-1201.
18. Angelone AM, Mattei A, Sbarbati M, Di Orio F. Prevalence and
correlates for self-reported sleep problems among nursing students.
J Prev Med Hyg. 2011;52(4):201-208.
19. Adeosun SO, Asa SO, Babalola OO, Akanmu MA. Effects of
night-reading on daytime sleepiness, sleep quality and academic
performance of undergraduate pharmacy students in Nigeria. Sleep
Biol Rhythms. 2008;6(2):91-94.
20. Taher YA, Samud AM, Ratimy AH, Seabe AM. Sleep
complaints and daytime sleepiness among pharmaceutical students in
Tripoli. Libyan J Med. 2012;7:18930.
21. Jain V, Tomar R, Jha J, Pareek A, Ratan Y, Paliwal N. Sleep
quality and sleep associated problems in female pharmacy students.
Chronicles of Young Scientists. 2013;4(2):138-143.
22. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer
DJ. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res. 1989;
28(2):193-213.
23. Dørheim SK, Bondevik GT, Eberhard-Gran M, Bjorvatn B.
Sleep and depression in postpartum women: a population-based
study. Sleep. 2009;32(7):847-855.
24. Brown FC, Buboltz WC Jr, Soper B. Relationship of sleep
hygiene awareness, sleep hygiene practices, and sleep quality in
university students. Behav Med. 2002;28(1):33-38.
25. Tze-Min Ang K, Saini B, Wong K. Sleep health awareness in
pharmacy undergraduates and practicing community pharmacists.
J Clin Pharm Ther. 2008;33(6):641-652.
26. Cates ME, Monk-Tutor MR, Drummond SO. Mental health and
psychiatric pharmacy instruction in U.S. colleges and schools of
pharmacy. Am J Pharm Educ. 2007;71(1):Article 4.
27. Buysse DJ, Barzansky B, Dinges D, et al. Sleep, fatigue, and
medical training: setting an agenda for optimal learning and patient
care. A report from the conference “Sleep, Fatigue, and Medical
Training: Optimizing Learning and the Patient Care Environment”.
Sleep. 2003;26(2):218-225.
28. Simmons MS, Pullinger A. Education in sleep disorders in
US dental schools DDS programs. Sleep Breath. 2012;16(2):383-392.

American Journal of Pharmaceutical Education 2015; 79 (1) Article 09.

6

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

5 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org

