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Abstract
Background  Health professions students experience significantly more stress than students 20 years ago. While prior 
studies have explored student time use and other studies have begun to explore factors influencing student stress, 
little is known about the relationship between student time use and stress. As more efforts are employed to promote 
student wellness and better understand student stress, it is imperative to recognize the implications of time as a finite 
resource. Thus, it is important to understand if and how time use relates to student stress so the two can be better 
managed.

Methods  A mixed methods approach exploring the challenge-hindrance stressor framework was used to collect 
and analyze student stress and time use. First, second, and third year pharmacy students were invited to participate. 
Participants completed the Perceived Stress Scale (PSS10), a week-long daily time logging activity, and daily stress 
questionnaire. After the week-long daily time logging, students participated in a semi-structured focus group. 
Descriptive statistics were used to analyze quantitative data, and inductive coding along with creation of summary 
reports were created for the qualitative data.

Results  Students reported moderate stress on the PSS10, and spending the majority of their time on activities of 
daily life and academic activities. Students shared that academics, co-curriculars, and working for pay increased their 
stress, whereas discretionary activities such as socializing and exercising alleviated stress. Finally, students reported 
feeling overwhelmed due to too little time to complete all necessary activities daily, including limited time to invest in 
discretionary activities to support their wellbeing.

Conclusions  Increased stress levels among students is a concerning trend that affects students’ mental health and 
therefore limits their ability to perform to their greatest potential. Better understanding of the relationship between 
time use and stress is critical to improve the quality of life of students in the health professions. These findings provide 
critical insight into factors contributing towards student stress that can inform curricular strategies that support 
wellness within health professions education.
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Background
Stress among health professions students (HPS) is a well-
documented phenomenon [1–5] with students from all 
health professions experiencing a multitude of academic 
and personal stressors [5, 6]. Stress is found to impact 
mood, as well as increase instances of mental disor-
ders and suicide risk, and this risk is greater in HPS [7]. 
Instances of stress begin through the competitive appli-
cation process and continue throughout the healthcare 
education process as the need to excel in courses, exams, 
and other high stakes situations are constant [7].

Research has shown that HPS experience signifi-
cantly more stress than HPS did 20 years ago [5]. This is 
reflected in students’ health-related quality of life scores 
meeting the threshold for risk of major depression or 
dysthymia [2, 8]. Specifically, pharmacy students were 
found to have diminished mental health and significantly 
increased stress during the pre-clinical years [3]. Student 
perceived stress is identified as the strongest predictor 
of emotional exhaustion and lack of accomplishment [9] 
and higher stress levels can be linked to increased expec-
tations regarding academic performance [6, 10]. For 
instance, one study found that students felt guilty for not 
using free time for academic work, leading to little time 
spent on leisure activities to support a balanced lifestyle 
[10].

The challenge-hindrance stressor framework, initially 
created in management research, has recently been 
implemented in higher education. Stressors are cat-
egorized into two categories: challenge stressors, which 
prompt normal to moderate psychological stress that 
positively impact performance, and hindrance stressors, 
which cause distress and negatively impact performance 
[11–14]. The distinction of a stressor as a challenge or 
hindrance is appraised by the person and thus can vary 
across individuals [12]. The distinction between chal-
lenge and hindrance stressors is the appraisal of the 
stressor as an opportunity to grow in an area related to 
the tasks that must be accomplished [12]. The framework 
acknowledges that all stress is not necessarily undesir-
able, but can actually serve as source for motivation, and 
that this distinction is dependent upon individual discre-
tion [11].

Travis and colleagues explored the utility of the frame-
work in higher education to explore stress and academic 
outcomes [11]. Their findings were theory consistent 
and support the use of the challenge-hindrance stressor 
framework in educational contexts. Advancing this 
work, the application of the challenge-hindrance stressor 
framework to explore HPS stress and time use beyond 
academics (e.g., academic outcomes) remains unstudied.

While there is a plethora of studies that evaluate HPS 
stress, little is known about how student time use relates 
to stress. When discussing stress, medical and pharmacy 

students identify lack of time to oneself and an inabil-
ity to balance school [15] and personal responsibilities 
as stressors [16]. Previous research exploring pharmacy 
student time use has focused on academics, particularly 
time spent on academic activities and its correlation to 
student achievement [17, 18]. However, time used for 
academic purposes is only one component of students’ 
time and may not represent other stressors that influ-
ence student outcomes [19]. Zeeman and colleagues con-
ducted a time use exercise exploring pharmacy student 
time use beyond just academic time; however, the study 
did not explore its relationship to student stress [19].

As more efforts are employed to promote HPS wellness 
and better understand student stress, it is imperative to 
recognize the implications of time as a finite resource. 
Thus, it is important to understand if and how time use 
relates to student stress so the two can be better man-
aged. While studies have examined both HPS stress and 
time use, a gap in the research exists regarding how the 
two relate. Further, the majority of existing literature uti-
lized surveys to investigate stress and student time use. 
While this methodological approach can facilitate large 
sample sizes, it creates an incomplete picture of all that 
impacts student time use and stress and limits the nar-
rative quality of the participant experience. For instance, 
it is difficult to capture duration of time spent on task 
as well as gather in-depth insight into participant per-
spective on the interplay of time spent on activities 
and activities that cause or alleviate stress with a single 
administration survey.

Using a mixed methods approach, the purpose of this 
study was to explore the relationship between pharmacy 
student stress and time use and the interaction between 
the two constructs. The challenge-hindrance framework 
provided a lens for which to analyze student perceptions 
regarding all activities that cause stress in their lives.

Methods
Data collection
This study utilized an observational, mixed methods 
approach involving stress questionnaires, daily time log-
ging, and semi-structured focus groups to explore the 
relationship between pharmacy student time use and 
stress (Fig. 1). All students in the first, second, and third 
(PY1-PY3) years of a Doctor of Pharmacy (PharmD) pro-
gram completing didactic course work in August – Sep-
tember 2020 (n = 362) were eligible to participate in the 
study. Students on clinical rotations were excluded from 
the study, as it was hypothesized that student time use 
and stress would differ between these educational set-
tings. Students were recruited through in-class presenta-
tions during didactic courses. Data collection occurred 
in the Fall 2020 semester, during the ongoing COVID-
19 pandemic. While not a primary study objective, this 
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context is important, as the developing pandemic was an 
added stressor participants discussed despite not being 
probed on the topic.

A sample of 16 student volunteers were recruited for 
this exploratory study. The time-logging weeks were 
selected based on the week being representative of an 
average week in terms of workload for courses for each 
year in the program and occurred approximately halfway 
through each cohort’s semester. For instance, the weeks 
selected did not have major exams or objective struc-
tured clinical examinations (OSCEs) scheduled.

One week prior to the time log week, students com-
pleted a baseline stress assessment using a modified 
Perceived Stress Scale (PSS10) survey via online survey 
to measure stress levels [20]. Prior studies have demon-
strated PSS10 reliability when measured between two day 
and four weeks intervals; [21] thus, the original PSS10 

was modified to assess student stress during the last 
week as opposed to during the last month in this study. 
The baseline PSS10 survey included 10 questions regard-
ing common feelings of stress, including feeling upset, 
out of control, irritated, and overwhelmed [20]. Partici-
pants completed daily time logging for one-week, track-
ing their time via a developed Excel template each day in 
30-minute intervals. All participants were provided train-
ing materials and example scenarios that included the ten 
predefined time use categories to provide a more consis-
tent method of capturing student time use (Table 1) [19]. 
For instance, students were instructed that conducting 
activities of daily living (ADL) was inclusive of time spent 
conducting activities such as hygiene, dress, meals, child-
care, grocery shopping, laundry, etc. and participating in 
co-curriculars was inclusive of time spent participating 

Table 1  Weekday and Weekend-day Student Time Usea

Weekday Hours
N = 16
Mean (SD)

Weekday Hours
N = 16
Range

Weekend-Day Hours
N = 16
Mean (SD)

Weekend-
Day Hours
N = 16
Range

Activities of Daily Life 10.6(2.5) 11.7(2.7)

Sleeping 7.8(1.3) 4.5–11.5 8.7(1.4) 6.0-11.5

Commute to Schoolb 0.0(0.1) 0–1.0 0.2(0.6) 0–2.0

Conducting other ADL 2.8(1.3) 0.5–7.5 2.8(1.1) 0.5-6.0

Academic Activities 9.0(3.4) 4.8(3.0)

Attending Class 3.7(2.1) 0-9.5 0(0) 0–0

Studying or Coursework 3.5(2.3) 0-9.5 4.1(2.8) 0-12.5

Participating in Co-curriculars 1.8(2.3) 0–10.0 0.7(1.3) 0-4.5

Discretionary Activities 4.3(2.8) 7.4(3.8)

Exercising 0.4(0.5) 0–2.0 0.5(0.8) 0–3.0

Engaging in Social Activities 1.6(2.2) 0–12.0 2.2(2.6) 0-9.5

Viewing Media or Social Media 1.8(1.7) 0–8.0 1.8(1.5) 0-5.5

Working for Pay 0.5(1.3) 0–5.0 2.9(4.2) 0-11.5
a Time data included in calculations if ≥90% of daily time log completed; mean hours may not equate to 24.0 h
b All classes during study period were conducted virtually due to the COVID-19 pandemic. The school building was open and available for student use should they 
need a location to connect to online classes and/or study as long as they followed the COVID-19 protocols in place at the time.

Fig. 1  Mixed Methods Study Design Exploring Student Stress and Time Use
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in student organizations, service/outreach opportunities, 
career/professional development, etc.

In conjunction with logging their daily time use, par-
ticipants completed three questions evaluating their 
stress daily. The first question required participants to 
identify how often they felt stressed during the day using 
the same scale as the PSS10. The other two questions 
asked participants to provide 1–3 examples of things that 
caused stress and alleviated their stress that day.

At the conclusion of the time logging week, all students 
completed the modified PSS10 survey and participated 
in a 60-minute semi-structured focus group via Zoom. 
Four focus groups were led by two non-faculty members 
of the research team to create an open and free-exchange 
dialogue among participants about their experiences. 
Students were allowed to turn their camera on or off and 
change their screen name as desired to protect their iden-
tity. The study was approved by the institutional review 
board (IRB # 20–0872).

Data analysis
The 10 predetermined time use categories from the time 
logging instrument were organized into three overarch-
ing categories: (1) activities required for daily life, (2) 
academic activities directly related to school, and (3) 
discretionary activities chosen by students (Table  1) 
[19]. These categorizations were intentionally selected 
to explore time spent on activities necessary for human 
life (e.g., sleeping, eating, hygiene), activities that can 
be influenced by the academic institution (e.g., classes, 
coursework, co-curriculars), and all other activities par-
ticipants may choose to engage in during their discre-
tionary time that may vary from person to person (e.g., 
exercising, socializing, working for pay). Time log data 
were excluded from analysis if the student failed to com-
plete at least 90% of time logging for that day. Descriptive 
statistics were used to analyze time use data by weekdays 
and weekend-days, as prior studies noted that student 
time use varied during these periods [19].

The modified PSS10 baseline and final stress assess-
ments taken by participants were scored and analyzed 
according to PSS10 guidelines on the 0–40 point scale: 

0–13 = low stress, 14–26 = moderate stress, 27–40 = high 
stress [20]. Both PSS10 assessments required participants 
to respond to each of the 10 items prior to submitting 
their stress assessment; thus, there could be no missing 
responses within the questionnaire upon submission. 
Baseline and final stress assessments were compared 
using paired t-test and descriptive statistics were used 
to analyze Likert items on the daily stress assessment 
questionnaire (Table 2). An iterative process of deductive 
and inductive coding was used to analyze the two open 
response questions on daily causes of stress and what stu-
dents did to alleviate their stress. Microsoft Excel Version 
16.16.17 was used to conduct all analyses. Missing data 
were removed prior to analysis of the completed study 
components.

Focus group data were recorded and transcribed by 
Zoom. A single research team member inductively coded 
a single focus group to create an initial codebook. The 
other team members used the developed codes to inde-
pendently code the same focus group transcript. The 
team then discussed the developed codes, any newly 
identified codes and their application, and any discrep-
ancies until consensus was achieved. The same process 
was followed for the remaining focus groups. Inter-coder 
agreement for the entire data set was found to be above 
80%, the accepted threshold for qualitative data [22]. 
Constant comparison method for theme generation was 
utilized to develop summary documents to highlight the 
most commonly applied codes.

Results
Sixteen students participated in the study across the 
three didactic years of the program: three PY1, two PY2, 
and 11 PY3 students. The total sample size was deemed 
sufficient given the exploratory nature of this study. Data 
are reported as a single group and does not distinguish 
between program year considering the cohort-based 
sample sizes. Across all participants, 97% (n = 263/272) 
of the study activities (i.e., baseline PSS10, daily time 
log, daily stress questionnaire, final PSS10, focus group) 
were completed, resulting in 3% of study components to 
be missing (i.e., 2 daily time logs from 2 students, 7 daily 
stress questionnaires from 7 students). All participants 
completed both baseline and final PSS10 as well as par-
ticipated in a focus group.

Students spent the majority of their time on activi-
ties of daily life (ADL) during both weekdays (44%) and 
weekend-days (49%), spending a mean 10.6  h/weekday 
and 11.7 h/weekend-day on ADL (Table 1). For academic 
activities directly related to school, students reported 
spending on average 9.0  h/weekday attending class, 
studying, completing coursework, and/or participating 
in co-curriculars, accounting for 37% of their weekday 
time use. Their average time spent on these activities 

Table 2  Students’ Reported Daily Stress
Student reported daily stressa Weekday 

(n = 16)
N (%)

Week-
end-day 
(n = 16)
N (%)

Often 36 (45%) 4 (14%)

Sometimes 32 (40%) 14 (48%)

Never 12 (15%) 11 (38%)
aDaily stress questionnaire evaluating “How often did you feel stressed today?” 
(0) Never, 1 (Almost Never), 2 (Sometimes), 3 (Fairly Often), 4 (Very Often). Data 
summarized as Often (4-Very Often, 3-Fairly Often), Sometimes (2-Sometimes), 
and Never (1-Almost Never, 0-Never).
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reduced over the weekend to 20% of their weekend time 
use with students reporting spending 4.8 h/weekend-day 
on studying, completing coursework and/or participat-
ing co-curriculars. Time spent engaging in discretionary 
activities such as exercising, engaging in social activities, 
viewing media, and working for pay were lower, account-
ing for 18% (4.3 h) of weekday time use and 31% (7.4 h) of 
weekend time use (Table 1).

Overall, students reported moderate stress on the 
baseline and final PSS10 questionnaire. While, students 
scored higher on the final PSS10 stress questionnaire 
(mean: 18.3, SD: 5.58) than on the baseline PSS10 assess-
ment (mean: 17.8, SD: 6.57), the difference was not sta-
tistically significant (t(30) = -0.20, p = 0.84). For the daily 
stress question, students mainly reported feeling stressed 
“Sometimes” (40% of responses) and “Fairly Often” (31% 
of responses) on weekdays, whereas they reported feel-
ing stress “Sometimes” (48% of responses) and “Almost 
Never” (31% of responses) on weekend-days (Table 2).

Students indicated their main daily causes of stress 
were related to academic time use (e.g., exams, quizzes, 
class assignments, grades), having too little time to com-
plete tasks, and anticipatory stress for future events (e.g., 
exams, quizzes). A student wrote they had, “concerns 
about grades (midterm exam, quiz), feelings of being 
overwhelmed by busy or loaded weeks.” Another student 
shared they were stressed due to “studying for exams, 
working on assignments, and thinking about how stress-
ful this week will be.” Physical activity (e.g., exercising, 
running), activities of daily living (e.g., napping, eating), 
social time, interacting with media (e.g., Netflix, social 
media platforms), personal hobbies (e.g., baking, watch-
ing football), and treating oneself to a reward (e.g., take-
out, facial) were all ways students reported coping with 
daily stress. Students listed “playing with my cat, baking 
brownies after the exam, watching Brother Bear with my 
roommate over a bottle of wine,” and “took a nap, got 
iced coffee, took a (masked) walk with friends” as strate-
gies they used to cope with daily stress.

Focus group themes identified commonalities across 
students, identifying time use activities associated with 
increased and decreased stress, as well as coping strate-
gies (Table 3). Students noted academics, co-curriculars, 
and time spent working for pay increased their stress. 

One student stated, “my stress is dependent on the 
school stuff we have going on.” Whereas another student 
felt their co-curricular involvement was the most stress-
ful, saying “co-curriculars, I would say that is a huge part 
of my stress.” Working for pay was also noted to increase 
stress, with one student sharing, “I would say it [work] is 
stressful … yeah, it is a big part of my stress.” Further, stu-
dents also reported feeling anticipatory stress knowing 
they had coursework to complete and tests to study for. 
For instance, one student shared, “it’s just like thinking 
about the list of assignments or whatever I have to do…is 
what really seems to stress me out.”

While the majority of students indicated academics, 
co-curriculars, and time spent working for pay increased 
their stress, a handful of students (n = 5) shared a dif-
ferent perspective. For example, one student shared, “I 
feel like the more time I spend studying the less stress I 
feel” and another stated, “…attending class and learning 
doesn’t stress me out…I feel really good about myself for 
being in class and being focused.” When it came to co-
curriculars, a student stated, “…actually attending those 
[co-curricular] meetings I end up enjoying it more and 
it’s nice to see everybody.” Finally, a student shared, “It’s 
[working for pay] a big part of my stress, but the financial 
aspect alleviates stress for me too because not having any 
income for three years would stress me out big time.”

Time reserved for social activities, overall, was a 
source of decreased stress with a student saying, “the 
more I socialize, the less stressed I am” and another stu-
dent shared, “I don’t think I realized how much [social-
izing] helped me until this COVID stuff … I took it for 
granted before and didn’t realize how much it helped me.” 
However, some students reported social activities as a 
source of increased stress because it took time away from 
schoolwork. One student shared, “With social time I try 
to take breaks and its fun in the moment, but I also feel 
like I have this guilt sometimes for taking that time…and 
it just feels like I’m procrastinating, which then becomes 
a stressor instead of a stress relief.” To ensure they were 
making time to socialize, a student noted, “I find myself 
scheduling my social time into my Outlook calendar and 
then it pops up on my phone and I’m like ‘Oh great. Now 
I have to do this’ and it becomes a chore instead of some-
thing that’s fun, which adds to my stress.”

Table 3  Most Commonly Applied Codes to Focus Group Discussion
Academic Time Co-Curricular Time Work for Pay Social Time Effective Coping Ineffective 

Coping
1. Increased Stress 1. Increased Stress 1. Increased Stress 1. Decreased Stress 1. Decreased Stress 1. Increased Stress

2. Decreased Stress 2. COVID-19 2. Decreased Stress 2. Increased Stress 2. Physical Activity 2. Prioritization

3. Virtual Learning 3. Decreased Stress 3. Too Little Time 3. COVID-19 3. Personal Hobbies 3. Interaction with 
Media

4. COVID-19 4. Prioritization 4. Guilt Saying No 4. Contributing Person-
ality Trait

4. Lack of Effective Stress 
Relief

4. Too Little Time
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Students associated increased stress with feelings of 
having too little time to complete all necessary tasks in 
a single day. Limited time led to increased stress levels 
and prevented students from participating in activities 
that would decrease their stress, like exercising, taking 
a break, or spending time with family and friends. One 
student shared, “I want to do things to de-stress myself 
but also if I’m doing stuff to de-stress myself, then I’m not 
doing the thing [school] that’s stressing me out.” Another 
student echoed this sentiment by saying, “I think that 
it’s hard to not be stressed out when you’re hanging out 
with your friends and you feel like you need to do other 
things.” Feeling as though there is too little time encour-
aged students to be strategic in how they spent their 
time. For instance, a student shared, “I’m big on calling 
my family while I’m making dinner because then I’m 
being productive and not wasting time on the phone with 
my mom for hours when I should be doing other things.” 
In addition to too little time, students also reported feel-
ing as though they did not have effective methods to cope 
with stress. One student stated, “I need to be more proac-
tive with how I manage my stress, I sometimes tend to 
be reactive and just impulsively do something like go take 
a nap or get a milkshake,” and another student shared, 
“when I get overwhelmed and stressed out I don’t have a 
good coping method and that was really highlighted that 
week [time logging week].”

Students described how the ongoing COVID-19 pan-
demic impacted their stress levels regarding academics, 
co-curriculars, and how they socialized. For instance, 
students indicated that virtual learning made it difficult 
to take breaks from school. One participant shared, “the 
virtual environment has made it very easy to sit at your 
desk all day long and only do school.” A student in a lead-
ership position for a co-curricular acknowledged that 
“COVID … is an added burden [because] now I have to 
change all of [the plans] and work under completely dif-
ferent circumstances which has definitely added to my 
stress.” Students also noted that COVID-19 made it more 
difficult for them to participate in stress relieving activi-
ties, like exercising and socializing. For example a student 
shared, “because of COVID I’m not actually going to the 
gym … so that limits the activities I can do” and another 
noted, “with COVID it’s just harder to see people.”

Discussion
This study is one of the first to explore the relationship 
between student time use and stress using mixed meth-
ods and the challenge-hindrance framework. Students 
spent the majority of their time on activities of daily liv-
ing and academic activities related to school, leaving little 
time for discretionary activities of their choice and activi-
ties effective for coping with stress. These findings pro-
vide critical insight into the relationship between student 

stress and time use, and can assist health professions 
educators with optimizing academic expectations and 
their associated time requirements. Recognizing time 
as a finite resource, it is important to ensure pharmacy 
students and all HPS have sufficient time to complete 
daily functional tasks (e.g., sleeping, eating) in addition to 
academic requirements while supporting students with 
appropriate resources (e.g., time, strategies) to effectively 
cope with stress and promote sustained wellness.

HPS consistently report increased stress due to aca-
demic performance [23, 24] and our participants were no 
different. Students reported moderate stress levels on the 
baseline and final assessments, and often feeling stressed 
during the weekdays. Students shared that academic 
deliverables, having too little time to complete required 
work, and anticipatory stress related to upcoming 
responsibilities increased their daily stress, whereas tak-
ing a break, spending time with friends or pets, and phys-
ical activity helped to alleviate stress. In focus groups, 
students reported increased stress associated with aca-
demics, co-curriculars, and time spent working for pay; 
whereas decreased stress was associated with time spent 
on social activities, physical activity, and personal hob-
bies. The COVID-19 pandemic and online learning was 
a major discussion point of students in the focus groups, 
despite this not being a focus of the study.

Student assessment of stress aligns with the chal-
lenge-hindrance stressor framework in that individu-
als who appraise a stressor as an opportunity for growth 
(i.e., challenge stressor) feel pushed and energized to 
rise to the challenge [11, 12]. Whereas when an activ-
ity was assessed as depleting (i.e., hindrance stressor), it 
increased student stress. Further the individual appraisal 
of stressors varied across participants when it came 
to classifying certain activities as a challenge or hin-
drance stressor and ultimately influenced their ability 
to cope with stress. For instance, some students identi-
fied attending co-curricular events and class sessions as 
stress relieving activities, in that despite being difficult 
and time consuming, they felt good when participating in 
the activity (i.e., challenge stressors). While the majority 
of students did not report this sentiment, this observa-
tion may support Alshammari’s findings that there is not 
a significant relationship between academic stress lead-
ing to poorer academic performance [1]. Whereas many 
students found school related activities to be sources of 
stress and viewed as overwhelming (i.e., hindrance stress-
ors). Similar to McCauley and Hinojosa’s [12] findings, 
activities could transition from decreasing student stress 
to becoming a hindrance stressor due to the individual 
re-assessing the activity. For example, hanging out with 
friends could transition from a stress relieving activity to 
being viewed as procrastination, thus becoming a hin-
drance stressor for students.
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Related to academic performance is the guilt stu-
dents expressed feeling if they engaged in leisure activi-
ties instead of engaging in academic endeavors. Leisure 
activities, such as spending time with friends and family, 
could both decrease and increase their stress. Some even 
equated leisure time with procrastination, thus increas-
ing their stress instead of alleviating their stress. This is 
concerning as leisure activities facilitate recovery from 
academic and other hinderance stressors. Further, it’s 
been noted that social activities help to reduce stress in 
medical students [10]. Students need an outlet and effec-
tive coping mechanism from their academic programs 
in order to reduce the risk of burnout and depression 
while also promoting a healthy lifestyle [2, 10, 25, 26]. For 
instance, Lemay et al. found that introducing students 
to yoga, meditation, and other mindfulness activities 
decreased student stress [27].

There are only 24  hours in a day and when students 
are spending nearly 20  hours on essential activities for 
daily living and tasks necessary for their professional 
degree, minimal time remains for them to engage in dis-
cretionary activities, including those that are effective for 
managing stress. Pharmacy students in this study and 
previous research [28] identified lack of time to complete 
all tasks in a day and their inability to balance school and 
other life activities as stressors. McCauley and Hinojosa 
suggest that when students believe they have the appro-
priate resources to respond to stressors, those stressors 
are more apt to be appraised as challenges rather than a 
hindrance [12]. One way is to provide students with the 
necessary cognitive tools to reappraise and reframe their 
mindset regarding challenge stressors. Studies show that 
students who are provided with reappraisal or refram-
ing stress techniques outperform control groups on the 
Graduate Record Examination (GRE) [29] and report 
lower stress on self-report perceived stress scales [30, 31].

Other support needs to be from leadership and the 
organization; thus when promoting student wellness, it 
is imperative that health professions curriculum design-
ers and faculty are aware of the time it takes to engage 
with and complete curricular requirements on a weekly, 
monthly, and semesterly basis. One strategy our institu-
tion employs is the use of a master assessment calendar. 
This calendar includes all major and minor assessments 
for each cohort, and is reviewed prior to the start of each 
semester to (1) optimize assessment load distribution 
across the term, and (2) promote course director aware-
ness of curriculum requirements students are engaged 
in outside of their direct class. Further, this calendar is 
reviewed closely to better support our students and tar-
get wellness initiatives to times of need.

Additionally, the assessment calendar has facili-
tated faculty discussions regarding assessment load and 
opportunities for optimization, as students reported the 

volume of academic deliverables and feelings of having 
too little time to complete all required tasks as factors 
contributing towards their stress. Bergmann and col-
leagues found that students feel guilty for not using free 
time for academic work, [10] a sentiment shared by par-
ticipants in this study. This can result in less time spent 
on stress alleviating activities, which in turn can further 
perpetuate student stress and decrease student wellness. 
An additional strategy our institution has used to com-
bat this is optimizing academic assessment load where 
appropriate. For example, one course consolidated twice 
weekly assignment deadlines to once weekly. The master 
assessment calendar assists with this process as academic 
deliverables and deadlines are reviewed in totality across 
the curriculum, rather than in isolation by each course.

The study period was intentionally selected as a rep-
resentative week of a typical workload of the semester, 
one that did not include any high stress events such as 
major exams or Objective Structured Clinical Examina-
tions (OSCEs), as these events are known stress triggers 
for students [10, 23, 24]. The non-statistical difference 
observed between the baseline and final PSS10 assess-
ments supports this as we anticipated stress levels to 
remain fairly constant during the study period. Thus, our 
findings may only reflect this timepoint and not be reflec-
tive of mid or late semester stress students experience 
(e.g., midterms, final exams).

Although this study was designed prior to the COVID-
19 pandemic, all data were collected during the pandemic 
at a time when students were engaging in academic 
activities remotely, social distancing was highly encour-
aged, and vaccines were not readily available. These cir-
cumstances influenced our study’s findings as students 
noted how their transition to online learning influenced 
how they spent their day. Students acknowledged that 
continuously sitting at their computers made it easier 
to constantly engage in academic work, while neglect-
ing other aspects of their life, such as social interaction 
and physical health. Particularly, students discussed the 
negative impact COVID-19 had on their ability to spend 
time with friends and family, aligning with Hagemeier 
& Dowling-McClay’s findings that students have experi-
enced decreased well-being during the COVID-19 pan-
demic [32]. Recent evidence suggests behavioral changes 
initiated during the COVID-19 pandemic remain today, 
including a consistent, widespread, and significant 
decline in physical activity [33]. This study’s findings can 
inform initiatives and discussions with HPS to identify 
sustainable and impactful strategies to foster student 
wellbeing and effectively manage stress.

Finally, the methods employed in this study pro-
vide a unique perspective on pharmacy student stress. 
While this study provided insight into how students 
were spending their time as well as their perspective on 
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their stress and ways they coped with stress, it is impor-
tant to note the study’s limitations. First, data were col-
lected from a single institution with a small sample size 
consisting of student volunteers. This sample size was 
intentional given the exploratory nature of the study. 
Additionally, a few participants did not complete all 
aspects of the study, which limited analyses that could be 
run at the participant-level. Second, the study focused on 
students in didactic coursework, as it was hypothesized 
student time use and stress may vary when compared 
to the clinical learning environment. Future research 
should explore the relationship between student time 
use and stress in the clinical learning environments, as 
these experiences are an integral part of pharmacy stu-
dent and HPS training. Further, this study examined a 
single ‘typical’ course week, which only provides a single 
snapshot of student stress. Longitudinal studies suggest 
that stress levels fluctuate from year to year [3, 4].  Due 
to these limitations, future research is needed to diver-
sify geographical sampling, increase the sample size, and 
include additional time points during the academic year 
to enhance generalizability.

Conclusion
Health profession schools are placing a greater emphasis 
on graduating well-rounded professionals who are able 
to take care of patients at the highest possible level. It 
is critical for students to have mental and physical well-
being to care for themselves so they can care for others 
in the healthcare environment. Some stress can be ben-
eficial for student achievement if it is viewed as a chal-
lenge, however, challenges can become hindrances and 
impede achievement. Overall, increased stress levels 
among students is a concerning trend that affects stu-
dents’ mental health and therefore limits their ability to 
perform to their greatest potential. Better understanding 
of the relationship between time use and stress is criti-
cal to improve the quality of life of students in the health 
professions.

List of Abbreviations
ADL	� Activities of daily living
APPE	� Advanced pharmacy practice experience
HPS	� Health professions students
OSCE	� Objective Structured Clinical Examination
PharmD	� Doctorate of Pharmacy
PY	� Pharmacy Year
PSS10	� 10 item Perceived Stress Scale

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-023-04266-5.

Supplementary Material 1

Acknowledgements
The authors wish to acknowledge Kathryn Morbitzer, PharmD, MS and 
members of the Center for Innovative Pharmacy Education and Research 
(CIPhER) and the UNC Eshelman School of Pharmacy for feedback and support 
throughout this project.

Author Contribution
All authors contributed to the study conception and design. Material 
preparation, data collection, and analysis were performed by Dr. Minshew, Dr. 
Benksy, and Dr. Zeeman. The first draft of the manuscript was written by Dr. 
Minshew and all authors commented on previous versions of the manuscript. 
All authors read and approved the final manuscript.

Funding
None.

Data Availability
The full dataset gathered for the study is available from the corresponding 
author on reasonable request.

Declarations

Ethical approval
This study (study #: 20–0872) was reviewed and approved by the Institutional 
Review Board at the University of North Carolina at Chapel Hill and 
determined that the risk involved was no more than minimal. All methods 
were carried out in accordance with relevant guidelines and regulations. 
Informed consent was obtained from all subjects.

Consent for publication
Not Applicable.

Competing interests
The authors declare they have no competing interests.

Received: 30 November 2022 / Accepted: 16 April 2023

References
1.	 Alshammari E. Stress profile and university performance of pharmacy stu-

dents. I J Res Pharm Sci. 2019;10(4):2647–53.
2.	 Hirsch JD, Do AH, Hollenbach KA, Manoguerra AS, Adler DS. Students’ health-

related quality of life across the preclinical pharmacy curriculum. Am J Pharm 
Educ. 2009;73(8):Article147.

3.	 Hirsch JD, Nemlekar P, Phyong P, et al. Patterns of stress, coping and health-
related quality of life in doctor of pharmacy students. Am J Pharm Educ. 
2020;84(3):Article7547.

4.	 McKerrow I, Carney PA, Caretta-Weyer H, Furnari M, Juve AM. Trends in medi-
cal students’ stress, physical, and emotional health throughout training. Med 
Educ Online. 2020;25. https://doi.org/10.1080/10872981.2019.1709278.

5.	 Sletta C, Tyssen R, Løvseth LT. Change in subjective well-being over 20 years 
at two norwegian medical schools and factors linked to well-being today: a 
survey. BMC Med Educ. 2019;19(1):Article.

6.	 Garber MC, Huston SA, Breese CR. Sources of stress in a pharmacy student 
population. Curr Pharm Teach Learn. 2019;11(4):329–37.

7.	 Rosiek A, Rosiek-Kryszewska A, Leksowski L, Lewsowski K. Chronic stress and 
suicidal thinking among medical students. Int J Environ Res Public Health. 
2016;12(212). https://doi.org/10.3390/ijerph13020212.

8.	 Brazeau CM, Shanafelt T, Durning SJ, et al. Distress among matriculat-
ing medical students relative to the general population. Acad Med. 
2014;89(11):1520–5.

9.	 Popa-Velea O, Diaconescu L, Mihăilescu A, Jidveian Popescu M, Macarie G. 
Burnout and its relationships with alexithymia, stress, and social support 
among romanian medical students: a cross-sectional study. Int J Environ Res 
Public Health. 2017;14(6):560. https://doi.org/10.3390/ijerph14060560.

10.	 Bergmann C, Muth T, Loerbroks A. Medical students’ perceptions of stress due 
to academic studies and its interrelationships with other domains of life: a 
qualitative study. Med Educ Online. 2019;24(1).

http://dx.doi.org/10.1186/s12909-023-04266-5
http://dx.doi.org/10.1186/s12909-023-04266-5
http://dx.doi.org/10.1080/10872981.2019.1709278
http://dx.doi.org/10.3390/ijerph13020212
http://dx.doi.org/10.3390/ijerph14060560


Page 9 of 9Minshew et al. BMC Medical Education          (2023) 23:279 

11.	 Travis J, Kaszycki A, Geden M, Bunde J. Some stress is good stress: the chal-
lenge-hindrance framework, academic self-efficacy, and academic outcomes. 
J Educ Psych. 2020;112(8):1632–43.

12.	 McCauley KD, Hinojosa AS. Applying the challenge-hindrance stressor frame-
work to doctoral education. J Manage Educ. 2020;44(4):490–507.

13.	 LePine JA, LePine MA, Jackson CL. Challenge and hindrance stress: Relation-
ships with exhaustion, motivation to learn, and learning performance. J Appl 
Psych. 2004;89(5):883–91.

14.	 Lazarus RS. Stress and emotion: a new synthesis. New York, NY: Springer; 
1999.

15.	 Linn BS, Zeppa R. Stress in junior medical students: relationships to personal-
ity and performance. J Med Educ. 1984;59:7–12.

16.	 Chang E, Eddins-Folensbee F, Coverdale J. Survey of the prevalence of burn-
out, stress, depression, and the use of supports by medical students at one 
school. Acad Psychiatry. 2012;36:177–82.

17.	 Congdon HB, Morgan JA, Lebovitz L. Impact of time allocation practices on 
academic outcomes for students from a 2-campus pharmacy school. Am J 
Pharm Educ. 2014;78(10):Article179.

18.	 Plant EA, Ericsson KA, Hill L, Asberg K. Why study time does not predict grade 
point average across college students: implications of deliberate practice for 
academic performance. Cont Educ Psych. 2005;30(1):96–116.

19.	 Zeeman JM, Kang I, Angelo TA. Assessing student academic time use: 
assumptions, predictions and realities. Med Educ. 2019;53(3):285–95.

20.	 Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J 
Health Soc Behav. 1983;24:385–96.

21.	 Lee EH. Review of the psychometric evidence of the perceived stress scale. 
Asian Nurs Res. 2012;6(4):121–7.

22.	 Miles MD, Huberman AM, Saldana J. Qualitative data analysis: a methods 
sourcebook. 4th ed. Sage; 2020.

23.	 Marshall LL, Allison A, Nykamp D, Lanke S. Perceived stress and qual-
ity of life among doctor of pharmacy students. Am J Pharm Educ. 
2008;72(6):Article137.

24.	 Murphy RJ, Gray SA, Sterling G, Reeves K, DuCette J. A comparative study of 
professional student stress. J Dent Educ. 2009;73(3):328–37.

25.	 Dahlin M, Joneborg N, Runeson B. Stress and depression among medical 
students: a cross-sectional study. Med Educ. 2005;39(6):594–604.

26.	 Jiménez-Ortiz JL, Islas-Valle R, Jiménez-Ortiz JD, Pérez-Lizárraga E, Hernández-
García M, González-Salazar F. Emotional exhaustion, burnout, and perceived 
stress in dental students. J Int Med Res. 2019;47(9):4251–9.

27.	 Lemay V, Hoolahan J, Buchanan A. Impact of a yoga and meditation 
intervention on students’ stress and anxiety levels. Am J Pharm Educ. 
2019;83(5):Article7001.

28.	 Hill MR, Goicochea S, Merlo LJ. In their own words: stressors facing medical 
student sent he millennial generation. Med Educ Online. 2018;23(1).

29.	 Jamieson JP, Mendes WB, Blackstock E, Schmader T. Turning the knots in your 
stomach into bows: reappraising arousal improves performance on the GRE. 
J Exper Social Psy. 2010;46(1):208–12.

30.	 Liu JJW, Reed M, Vickers K. Reframing the individual stress response: balanc-
ing our knowledge of stress to improve responsivity to stressors. Stress 
Health. 2019;35(5):607–16.

31.	 Crum AJ, Akinola M, Martin A, Fath S. The role of stress mindset in shaping 
cognitive, emotional, and physiological responses to challenging and threat-
ening stress. Anxiety Stress Coping. 2017;4:379–95.

32.	 Hagemeier NE, Dowling-McClay K. The impact of transitions related 
to COVID-19 on pharmacy student well-being. Am J Pharm Educ. 
2021;85(4):Article8291.

33.	 Desine S, Master H, Annis J. Daily step counts before and after the COVID-
19 pandemic among all of US research participants. JAMA Netw Open. 
2023;6(3):e233526. https://doi.org/10.1001/jamanetworkopen.2023.3526.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

http://dx.doi.org/10.1001/jamanetworkopen.2023.3526

	﻿There’s no time for no stress! Exploring the relationship between pharmacy student stress and time use
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


