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A B S T R A C T
Introduction: Pharmacy education may be associated with stress due to the nature of its curriculum
and expectations of high-quality services from students on graduation. This study evaluated per-
ceived stress and its predictors, stressors, and coping strategies among undergraduate pharmacy
students in northern Nigeria.
Methods: This was a prospective longitudinal study conducted at three randomly selected pharmacy
schools in northern Nigeria. The validated 10-itemPerceived Stress Scalewas used to assess participant
stress at the beginning (Time1) andmiddle (Time2) of the semester. Datawere analyzedwith descriptive
statistics, a paired sample t-test, point-biserial correlations, andmultivariate linear regressionatP<.05.
Results: The stress scores at Time1 and Time2 of the 866 participants were 18.3 ± 6.0 and 19.3 ±
5.4, respectively. Most participants at both Time1 and Time2 had moderate stress (76.6% and
79.6%, respectively). The multivariate regression analyses revealed gender, marital status, year
of study, and access to education funds as significant predictors of stress. Major stressors identified
were academic-related (76.3%) and environment-related (24.6%). Time management (69.6%) and
relaxation (46.1%) were the major coping strategies.
Conclusions: Moderate stress was observed among the majority of participants. Identified predic-
tors of stress, stressors, and coping mechanisms were similar to those previously reported in
other countries. Although most pharmacy students adopt positive strategies to mitigate stress, phar-
macy educators should further adopt holistic initiatives to help students reduce their stress.

© 2021 Elsevier Inc. All rights reserved.
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Introduction

Undergraduate pharmacy education in Nigeria is currently a five-year program of ten semesters.1 This duration is for students who
gained admission directly from high school via entrance examination (Unified Tertiary Matriculation Examination [UTME]). On the
other hand, the duration of study for those with prior higher degrees that are eligible for direct entry (DE) is four years of eight semes-
ters. However, it is noteworthy that a six-year doctor of pharmacy (PharmD) program received recent approval from the National Uni-
versities Commission.2 In view of this recent development, all Nigerian universities offering pharmacy degrees are now required to
gradually phase out the five-year bachelor of pharmacy program for a more patient-centered PharmD program. As tenable in other
parts of the world, pharmacy education in Nigeria can be challenging, time-demanding, and stressful. Therefore, commitment and ded-
ication are needed for students to be successful in the program.
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According to theWorldHealthOrganization,mentalhealth isdefinedas“a stateofwellbeing inwhichevery individual realizeshisorher
own potential, can cope with the normal stresses of life, canwork productively and fruitfully and is able to contribute towards the commu-
nity.”3 Conversely, stress is an imbalance between demands and the perceived ability to thrive in the midst of these demands.4 In other
words, stress is a mental or emotional state of an individual that results from an unfriendly and taxing environment and causes a threat to
an individual's mental wellbeing andoverall quality of life (QoL).5–7 Stress among students has greatly increased over the past fewdecades,
with those in higher institutions of learning being more susceptible compared to other student groups.8–10 Generally, critical education in
addition to the self-decision of the students as they fully mature are linked to the occurrence of a high level of stress.11,12 Against this back-
ground, a higher incidence of mental health problems such as stress, anxiety, and depression have been reported among students in
healthcare fields compared to the general population.13,14 The most frequently documented causes of stress, and specific stressors among
pharmacy students, are academic overload, prolonged lecture periods, absence of leisure time, and hard coursework, among others.15 Sim-
ilarly, academics, gender, marital status, and age have been identified as potential independent predictors of stress.16–19 Others predictors
are religion, especially among the younger population,20 being a freshman,21,22 lack of funds,23 and poor academic performance.24,25 A
minor level of stress, otherwise referred to as “favorable stress,” is beneficial and enables students to become more dynamic learners and
performers.26On the contrary, excessive andpersistent stress are associatedwith reduced self-esteem, impairedQoL, poor academicperfor-
mance,negative futurepersonalorprofessionaldevelopment, anxiety, anddepression.24,27–36 Stress canbecompoundedbyexternal factors
such as accidental major events or environmental changes or by internal factors such as self-expectations, feelings, or attitudes.37

Students in healthcare fields may experience an excessive amount of stress, occurring at different time points of a semester or years
in training, during the transition from undergraduate to professional or graduate programs, or upon graduation.15 In an effort to cushion
these negative effects, some students adopt several coping strategies. These strategies may improve or deteriorate their QoL.38 In light of
this, pharmacy education regulatory boards of some developed countries, especially the United States of America (USA), have pre-
scribed assessment of student achievement and readiness,39 including screening students for stress and providing stress mitigation mea-
sures.40 Therefore, screening, early identification of modifiable stressors, provision of enabling social environments, and counseling
services may help mitigate stressful academic life and improve the academic performance of pharmacy students. Despite these data,
there is underrepresentation of mental health data, especially stress data, in the literature examining African undergraduate pharmacy
students. This current study was informed by a previous study conducted among undergraduate pharmacy students in northern Nigeria
that reported stress as a major cause of impaired QoL of the participants.1 Thus, exploring stress in pharmacy students was of particular
interest to the authors in order to better recommend mitigating interventions. The objectives of this study were to measure the stress
level of undergraduate pharmacy students in northern Nigeria, to compare stress levels across two-time points, to investigate significant
independent predictors of stress, and to identify specific stressors and coping strategies employed by students.

Methods

This was a longitudinal study conducted at three randomly selected pharmacy schools in northern Nigeria. Currently, northern
Nigeria has eight accredited pharmacy schools spread across three geopolitical zones. Pharmacy schools in each zone were pooled to-
gether to select one for the study through ballot selection by a non-pharmacy student. At the end of this exercise, pharmacy schools at
the University of Maiduguri (UNIX) from the North-East, University of Ilorin (UNIY) from the North-Central, and Usmanu Danfodiyo
University (UNIZ) from the North-West were selected for the study. The study population included all registered bachelor of pharmacy
students from the first- to fifth-year of study during the 2018–2019 academic year. An online sample size calculator was used to calcu-
late the minimum sample size required for the study. The overall undergraduate pharmacy student population of 1220 in the three
schools, a 5% margin of error, and a 95% confidence interval were used to calculate a minimum sample size of 293. The study was
approved by the research and ethics committees of the selected pharmacy schools. Only willing students took part in the study and writ-
ten informed consent was obtained from willing participants after they carefully reviewed the study objectives.

Survey instrument

The survey instrument was the Perceived Stress Scale (PSS-10).41,42 The questionnaire also included additional open-ended questions
for the specific stressors and the mitigating strategies adapted from a previous study.43 PSS-10 items responses were on a 5-point Likert
scale (0 = never to 4 = very often). The positively worded items 4, 5, 7, and 8 were reverse scored. Individual scores of the PSS-10
were summed to produce a score ranging from 0 to 40, with higher scores indicating higher perceived stress. Scores ranging from 0 to
13, 14 to 26, and 27 to 40 are considered to be low stress, moderate stress, and high stress, respectively. Demographic and school char-
acteristics including age, sex, marital status, religion, pharmacy school, year of study, admission mode (UTME or DE), prior higher de-
gree, access to education funds (financial support through scholarships, loans, or family members), and cumulative grade point average
(CGPA) (0–5 points where 5 is excellent academic performance) were collected.

Data collection

The instrument used for data collection was self-administered in the English language to participants twice during the first semester
of the 2018–2019 academic year, at Time1 (semester beginning) and Time2 (mid-semester). Time1 was one day during the first four
weeks of the semester while Time2 was eight weeks from Time1 to rule out the effects of examination on the study findings.44 These
time points were chosen by the authors because they considered the beginning and middle of semesters as a better period for assessing
2
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usual stress in students. During this period, acute stress due to examinations can be successfully ruled out because evidence has shown
that academic examination is a cause of greater stress.18,45 On each occasion of the survey, the paper-questionnaires were shared in the
lecture halls and retrieved immediately by one of the authors. It took approximately 20 min to complete.

Statistical analysis

Descriptive statistics (means and standard deviations, frequencies, and percentages) were used to highlight the study results. Respon-
dents who did not complete any of the 10-item PSS were excluded from the study. Missing data on any stress items were excluded in
the mean calculation. A paired-sample t-test was used to measure the differences in participants' stress scores across the two-time points.
The point-biserial correlations (rpb) were used to investigate the strength of association between independent variables and overall PSS-
10 score (Time1 and Time2 average). For correlation analysis, categorical variables were coded as follows: age (< 25 years =
0, ≥ 25 years = 1), gender (male = 0, female = 1), marital status (married = 0, single = 1), religion (Islam = 0,
Christianity = 1), admission mode (DE = 0, UTME = 1), prior degree (yes = 0, no = 1), study year (3 to 5 = 0, 1 to 2 = 1), access
to education funding (easy = 0, difficult = 1), and CGPA (≥ 3.1=0, < 3.1 = 1).

All variables with significant correlation were fed into the multivariate linear regression analysis as the final model using the enter
method to investigate significant independent predictors of overall stress scores. The significance level was considered at P < .05. Re-
sponses on the most encountered stressors and the coping strategies employed by the participants were structured, coded, and content
analyzed. The codes were derived from the summary of the responses that were carefully selected and subsequently organized into cat-
egories. These responses were summarized descriptively as frequencies and percentages. SPSS for Windows, version 21 (IBM Corpora-
tion) was used to perform the statistical analyses.

Results

Of the 1220 eligible students across the three pharmacy schools, 902 participated at Time1 while 871 completed both survey adminis-
trations. Of the number that participated at Time1, 8 were excluded due to incomplete data while 23 were lost at Time2. Overall, question-
naires of 13 respondents were excluded from the study due to incomplete data. At the end of Time2, valid questionnaires of 866 respondents
were recorded. The response rate for each university was 75.1% (358/477) for UNIX, 68.1% (226/332) for UNIY, and 68.6% (282/411) for
UNIZ. The overall response rate was 71% (866/1220). The age range of the majority (65.8%) of the participants was 20 to 25 years. The
average age of the participants was 23.2 ± 3.5 years. A majority of the participants were male (58.0%) and of Islamic religion (64.0%).
Table 1 presents a summary of the participants' socio-demographic and academic characteristics according to pharmacy school.

The average PSS-10 scores of the participants at Time1 and Time2 were observed to be 18.30 ± 5.99 and 19.32 ± 5.35, respec-
tively. Categorization of the mean PSS-10 scores revealed that moderate stress level was dominant, followed by low stress levels at
both time points and across pharmacy schools as shown in Fig. 1.

Across the time points, the average PSS-10 scores were significantly increased at Time2 by 1.02 ± 7.72 (P < .001). Participants'
socio-demographic characteristics affected their stress score at Time2 (from Time1). Accordingly, significantly increased stress scores
at Time2 were observed in participants aged ≤25, males, singles, adherents of Islam and Christianity, those who gained admission
through UTME, and those without a prior degree. Others include participants from all pharmacy schools, those in the first- and
second-year of study, those that had difficult access to education funds, and those with CGPA ranging from 3.1 to 5.0 points (Table 2).

The overall stress scores (Time1 and Time2 average) were significantly positively correlated with gender (rpb = 0.157, P < .001),
marital status (rpb = 0.071, P = .038), and access to education funds (rpb = 0.109, P = .002). On the other hand, there was a signif-
icant negative correlation between the overall stress scores and the year of study (rpb = −0.085, P = .012). The multivariate linear
regression analyses still revealed gender, marital status, year of study, and access to education funds as significant independent predic-
tors of overall stress scores (Table 3).

The participants' reported sources of stress, stressors, and coping strategies from the two time points revealed major sources of stress
as academic (76.3%, n = 661/866) and environment-related (24.6%, n = 213/866). An overwhelming proportion of the participants
(83.1%, n = 720/866) agreed that pharmacy education in Nigeria is stressful, while 65.8% (n = 570/866) reported that stress im-
pacted their educational success. Top individual stressors revealed by our study were too many tests/assignments/practicals (38.9%,
n = 337/866) and harsh weather/heat (18%, n = 156/866). The most common coping strategies utilized by the participants were
time management (69.6%, n = 603/866) and regular relaxation (46.1%, n = 399/866) as shown in Table 4.

Discussion

The current study adds to the literature regarding stress in undergraduate pharmacy students in Africa. While previous studies on
African undergraduate pharmacy stress were limited to the use of generic stress instruments, cross-sectional designs, and/or one or a
few pharmacy schools,46,47 the present study used a specific stress instrument (PSS-10) as well as a longitudinal study design with larger
and more varied participants from more pharmacy schools.

Overall, the lower average stress score found by our study compared to that reported in the USA and Indonesia suggest that Nigerian
pharmacy students are less stressed than their peers in these countries.27,31,48 Differences in environments, facilities, and curricula could
be responsible for this observation. On the other hand, the higher average stress scores recorded in our study compared to that of the
USA general population,49 suggesting that the undergraduate pharmacy program is stressful. Categorically, a majority of our study
3



Table 1
Social, demographic, and academic characteristics of participants (N = 866).

Variable n (%)

Total (N = 866) UNIX (n = 358) UNIY (n = 226) UNIZ (n = 282)

Age (years)a

<20 107 (12.4) 20 (5.6) 64 (28.3) 23 (8.2)
20–25 570 (65.8) 226 (63.1) 152 (67.3) 192 (68)
>25 177 (20.4) 111 (31) 10 (4.4) 56 (19.9)

Sexa

Male 502 (58) 232 (64.8) 89 (39.4) 181 (64.2)
Female 354 (40.8) 124 (34.6) 137 (60.6) 93 (33)

Marital statusa

Single 814 (94) 321 (89.7) 218 (96.5) 275 (97.5)
Married 51 (5.9) 37 (10.3) 8 (3.5) 6 (2.1)

Religiona

Islam 554 (64) 223 (62.3) 105 (46.5) 226 (80.1)
Christianity 311 (35.9) 134 (37.4) 121 (53.5) 56 (19.9)

Year of study
First 128 (14.8) 46 (12.8) 34 (15) 48 (17)
Second 235 (27.1) 74 (20.7) 82 (36.3) 79 (28)
Third 185 (21.4) 99 (27.7) 41 (18.1) 45 (16)
Fourth 157 (18.1) 80 (22.3) 28 (12.4) 49 (17.4)
Fifth 161 (18.6) 59 (16.5) 41 (18.1) 61 (21.6)

Admission modea

DE 76 (8.8) 32 (8.9) 43 (19) 1 (0.4)
UTME 788 (91) 326 (91.1) 183 (81) 279 (98.9)

Prior degreea

No 784 (90.5) 341 (95.2) 179 (79.2) 264 (93.6)
Yes 72 (8.3) 16 (4.5) 47 (20.8) 9 (3.2)

Access to education fundsa

Easy 439 (50.7) 169 (47.2) 141 (62.4) 129 (45.8)
Difficult 402 (46.4) 181 (50.6) 83 (36.7) 138 (48.9)

CGPAa

<3.1 106 (12.2) 48 (13.4) 38 (16.8) 20 (7.1)
3.1–4.0 402 (46.4) 207 (57.8) 86 (38.1) 109 (38.7)
>4.0 228 (26.3) 50 (14) 68 (30.1) 110 (39)

CGPA = cumulative grade point average; DE = direct entry; UTME = Unified Tertiary Matriculation Examination; UNIX = University of Maiduguri; UNIY = University
of Ilorin; UNIZ = Usmanu Danfodiyo University.

a These data had missing values.

Fig. 1. Overall participants' stress levels by pharmacy school (N = 866).

R.N. Okoro et al. Currents in Pharmacy Teaching and Learning xxx (xxxx) xxx

4



Table 2
Comparative results of the participant stress scores at two time points of the semester.

Variable PSS-10 score

Time1 Time2 Time1 – Time2 Mean difference (SD) t df P value

Mean (SD) Mean (SD)

PSS-10 scores 18.30 (5.99) 19.32 (5.35) −1.02 (7.72) −3.88 863 < 0.001
Age (years)
<20 18.56 (6.01) 19.99 (4.86) −1.43 (7.28) −2.03 106 0.05
20–25 18.21 (6.19) 19.31 (5.21) −1.10 (7.67) −3.42 567 0.001
>25 18.36 (5.36) 18.85 (6.04) −0.49 (8.20) −079 176 0.43

Gender
Male 17.50 (5.87) 19.01 (5.57) −1.50 (7.97) −4.22 499 < 0.001
Female 19.38 (6.04) 19.77 (4.99) −0.39 (7.35) −1.00 353 0.32

Marital status
Single 18.40 (5.95) 19.37 (5.32) −0.98 (7.68) −3.62 811 < 0.001
Married 16.71 (6.39) 18.55 (5.87) −1.84 (8.35) −1.58 50 0.12

Religion
Islam 18.31 (5.95) 19.21 (5.22) −0.89 (7.64) −2.74 551 0.006
Christianity 18.30 (6.04) 19.49 (5.59) −1.19 (7.83) −2.69 310 0.008

Mode of admission
DE 18.91 (6.54) 19.15 (5.93) −0.24 (8.56) −0.24 75 0.81
UTME 18.24 (5.94) 19.34 (5.30) −1.10 (7.64) −4.03 785 < 0.001

Prior degree
No 18.24 (5.92) 19.27 (5.30) −1.03 (7.64) −3.76 781 < 0.001
Yes 18.96 (6.65) 19.72 (5.75) −0.76 (8.16) −0.79 71 0.43

Pharmacy school
UNIX 18.01 (6.09) 18.93 (5.68) −0.93 (8.26) −2.12 357 0.04
UNIY 18.99 (5.72) 20.23 (4.52) −1.24 (6.69) −2.79 225 0.006
UNIZ 18.11 (6.04) 19.07 (5.48) −0.96 (7.79) −2.06 279 0.04

Year of study
First 17.47 (6.17) 19.00 (5.28) −1.53 (7.78) −2.21 125 0.03
Second 17.87 (6.01) 19.10 (5.59) −1.23 (7.82) −2.41 234 0.02
Third 19.02 (6.11) 19.91 (5.03) −0.90 (7.53) −1.62 184 0.11
Fourth 18.19 (5.81) 18.93 (5.82) −0.74 (7.91) −1.17 156 0.24
Fifth 18.85 (5.70) 19.57 (4.93) −0.72 (7.60) −1.20 160 0.23

Access to education funds
Easy 18.27 (5.74) 18.62 (5.66) −0.35 (0.36) −0.97 454 0.33
Difficult 18.48 (6.32) 20.21 (4.70) −1.73 (7.61) −4.41 377 < 0.001

CGPA
<3.1 19.33 (5.81) 18.80 (5.92) 0.53 (8.20) 0.66 105 0.51
3.1–4.0 18.68 (5.82) 19.67 (5.21) −0.99 (7.77) −2.55 401 0.01
>4.0 17.53 (6.23) 19.05 (5.34) −1.52 (7.35) −3.13 227 0.002

CGPA = cumulative grade point average; DE = direct entry; PSS = Perceived Stress Scale; UTME = Unified Tertiary Matriculation Examination; UNIX = University o
Maiduguri; UNIY = University of Ilorin; UNIZ = Usmanu Danfodiyo University.

Table 3
Multivariate linear regression model for the predictors of stress among pharmacy students.

Independent variablea Unstandardized Coefficients Standardized Coefficients t P value 95% CI for B

B Standard Error Beta Lower Bound Upper Bound

(Constant) 16.618 0.603 27.539 <0.001 15.434 17.820
Gender 1.399 0.289 0.166 4.845 <0.001 0.832 1.965
Marital status 1.661 0.597 0.095 2.782 0.006 0.489 2.833
Year of study −0.799 0.290 −0.095 −2.754 0.006 −1.369 −0.230
Access to education funds 0.951 0.284 0.114 3.347 0.001 0.393 1.509

PSS = Perceived Stress Score.
a The dependent variable was overall PSS-10 score.
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participants reported moderate stress, followed by mild stress consistent with that noted in the Indian medical students.50 These find-
ings suggest that the magnitude of stress encountered in Nigerian pharmacy schools is comparable with that of Indian medical schools.

The evaluation of stress levels across the two time points revealed a significantly increased overall average stress score at mid-
semester. This finding demonstrates that pharmacy students' stress levels vary with time throughout an academic year. As expected,
mid-semester academic activities are usually greater in number and more and demanding since students in all study years have more
academic work such as lectures, practical classes/reporting, assignments/tests, and are also gradually preparing for the end of semester
examinations. Our findings corroborate that of other previous studies that reported that pharmacy students' stress levels significantly
differed with time.28,44 On the contrary, some previous studies did not find any significant stress difference with time.43,44 It is



Table 4
Various sources of stress and most common stressors and coping strategies of pharmacy students.

Variablea n (%)

Stress source
Academic 661 (76.3)
Environment 213 (24.6)
Finance 211 (24.4)
Personal 165 (19.1)
Family 72 (8.3)

Specific Stressors
Too many test/assignments/practical 337 (38.9)
Harsh weather/heat 156 (18)
Long daily lecture period 138 (15.9)
Too many and bulky courses/congested lecture schedules 128 (14.8)
Long distance from home/to lecture halls 101 (11.7)
Erratic power supply 67 (7.7)
Inadequate time for study 63 (7.3)

Coping strategies
Time management 603 (69.6)
Regular relaxation 399 (46.1)
Time with family/friends 294 (34)
Listening to music 195 (22.5)
Regular exercise 176 (20.3)
Emotional eating 93 (10.7)
Watching movies 62 (7.2)
Dancing 58 (6.7)

UNIX = University of Maiduguri; UNIY = University of Ilorin; UNIZ = Usmanu Danfodiyo University.
a Multiple responses were allowed.
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noteworthy that male stress increased significantly across the two time points while that of females did not. No clear reason could be
attributed to this result; nevertheless, further study may be needed to explore this difference.

The correlation and multivariate analyses of the overall study data revealed female gender, single marital status, lower years of
study, and difficult access to education funds as significant independent predictors of higher stress. The gender-specific finding is con-
gruent with the results of some previous studies among pharmacy students in Indonesia48 and the USA51 and medical students in
Pakistan18 and Egypt.52 The difference in the genetic make-up of both genders could explain this finding. It has since been noted
that the cyclical fluctuations of estrogens and progesterone in females enhance the response to stress.53 Similarly, single marital status
being predictive of higher stress could partly be due to lack of a couple's social support, which is stress inhibiting. One study suggests
that having a long-term bond alters hormones in a way that reduces stress, indicating that unmarried students are more responsive to
psychological stress than their married counterparts.54 This finding underscores the need for pharmacy educators to offer support, es-
pecially social support, to students with single marital status. Furthermore, the first- and second-years of the study predicted higher
stress in our study population consistent with the result of a previous study.51 Our study finding is comparable with that of a
Malaysian study that reported only the first-year of study as a significant predictor of higher stress in pharmacy students.55 Freshmen
often lack independence, transition directly from high school to university, move away from home, and are cut-off from social support
from family and childhood friends; this could be very stressful. Therefore, there is a need for senior student-led support programs to
promote the mentorship of freshmen to help them acclimatize to the new pharmacy school environment. On the other hand, the sig-
nificant highest stress in students in the second-year of the study could be due to the transition from the first-year basic science courses
to more demanding professional pharmacy courses. This finding underscores the need for the Nigerian pharmacy educators to routinely
conduct stress personality assessment and offer stress reduction measures, such as guided visualization/visual imagery exercise,56,57

cognitive-behavioral stress management,58 among others for students in the second-year of study. In addition, programs on academic
work-life balance, sleep hygiene, and personal relationships are also of priority to this category of students. In contrast, a previous
Indonesian pharmacy student study reported that students in the upper study years were more likely to experience higher stress.48 A
plausible reason for this difference could be variations in undergraduate pharmacy education curricula.

Difficult access to education funds as a significant predictor of higher stress in our study population may be due to financial con-
straints experienced by most students in the developing nations, including Nigeria. This is because a majority of the population of
the developing nations lives below the poverty line and student loans are non-existent or inefficient in these countries.23,59 In good
agreement with our result, a previous study identified financial barriers as a significant determinant of stress in university students
in developing nations.23 Therefore, the provision of financial support in form of scholarships and loans by the government, corporate
organizations, and wealthy individuals for these categories of students could help mitigate their stress, improve their mental wellbeing,
and improve academic performance. In addition, the provision of financial opportunities such as school tailored study and work pro-
grams by university management could also be of tremendous assistance to the affected students.

The most predominant source of stress in our study participants was academics, with too many assignments/tests/practicals as the
highest-ranked stressor. This is in line with the results of some previous studies that studied pharmacy and nursing students in other
countries.44,45,60,61 In contrast, bulky materials were ranked highest among pharmacy students in Ghana.43 Differences in environments,
students' characteristics, and curricula could account for this observation. The most common coping or stress mitigating measure
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adopted by our study participants was time management, consistent with the finding of a previous study conducted in Ghana.43 Com-
parable to our result, exercising was reported as the top stress-relieving strategy among pharmacy students in the USA.27 These findings
imply that most pharmacy students adopt positive coping strategies to mitigate stress. Despite the high level of positive coping strategies
noted in our study, there is still a need for holistic intervention programs at the level of students, parents, and pharmacy educators.
Interventions that would provide a conducive learning environment, offer psychological support, and help pharmacy students cope
more effectively with stressors, especially the academic ones, are warranted.

Limitations

This study had limitations that need to be considered in the interpretation of the studyfindings. Themain limitation of the studywas that
information bias cannot be ruled out due to the use of a self-administered questionnaire. The use of self-reported academic scores is another
limitation. Our study findings may not be generalizable to pharmacy schools in southern Nigeria. Despite voluntary and anonymous partici-
pation in the study, the authorswere privileged tomeet the non-respondents to elicit the reasons for not participating in the survey. Themost
common reasons givenwere personal, sensitive nature of the study, and lack of interest and time. Absenteeism due to illness or travel on the
day of the surveywas another reason gathered. Furthermore, relatively low representations of some study categories such as themarried, DE
admission mode, and prior degree participants could introduce bias and was another limitation. Therefore, it is recommended that further
studies should strategize to enhance representations of these categories of students. The study instrument, though previously validated,
was not pilot-tested among our study respondents. Lastly, the paucity of undergraduate pharmacy students' PSS-10 studies in Africa made
an exhaustive comparison of our study findings with others of African origin impossible.

Conclusions

This study showed that the majority of our participants were moderately stressed, while the overall stress level was significantly in-
creased at mid-semester. Being a female, unmarried, in the first- and second-study years, and having difficult access to education funds
were significant independent predictors of higher stress in our study population. The most common reported stressors were academic-
related and environment-related, whereas time management and relaxation were the top stress mitigating measures employed by the
participants. Therefore, pharmacy educators should adopt holistic initiatives to help students reduce their stress. These initiatives in-
clude the provision of counseling services, social support programs, regular student peer-meetings, and extracurricular activities.
These measures in the long term have the capacity to improve the quality of life and academic performance of the students.
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