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Abstract 

Background:  The effect of the COVID-19 pandemic on the mental health of healthcare workers is gaining attention 
globally. This study assessed the quality-of-working life (QoWL) and prevalence of, and risk factors for anxiety, depres-
sion and stress among South African pharmacists.

Methods:  An online survey, after stratification by province, was sent to 3435 (target = 2454) randomly selected phar-
macists between 14 April to 18 May 2021. Sociodemographic data were collected and mental health was assessed 
using the 7-item Generalized Anxiety Disorder scale, the 9-item Patient Health Questionnaire, Perceived Stress Scale 
and a modified Work-Related Quality-of-Life tool. Prevalence of anxiety, depression, stress and QoWL was estimated. A 
multivariate logistic regression analysis identified factors associated with mental health outcomes.

Results:  A total of 953/2454 pharmacists (38.8%) responded. Of these, 56.5% were 40 years or younger, 78.5% were 
female, 45.4% were White race and 44.5% were practicing in a community pharmacy setting. Pharmacists demon-
strated symptoms of anxiety (n = 605, 66.1%), depression (n = 561, 62.9%), stress (n = 642, 73.8%) and low QoWL 
(n = 409, 51.3%). Significant risk factors (aOR; 95%CI) for anxiety, depression and stress were female gender (1.96;1.36–
2.83,1.84;1.27–2.67,1.58;1.05–2.38, history of mental health conditions (2.50; 1.52–4.13, 3.68; 2.19–6.19, 3.34;1.85–6.03) 
and significant COVID-19 mitigation changes to pharmacy practice (2.70; 1.36–5.38, 4.23; 2.06–8.70, 3.14;1.44–6.82), 
respectively. Practice changes were also associated with a low QoWL (5.19; 2.40–11.8). Compared to their Black/
African colleagues, Indian pharmacists were at higher risk for anxiety (1.82; 1.03–3.23) and stress symptoms (2.28; 
1.21–4.32), while risk for depression was significant amongst White pharmacists (1.86; 1.05–3.32). Pharmacists living 
apart from family were at significant risk for anxiety (1.66; 1.15–2.41), depression (1.52; 1.06–2.18) and low QoWL (1.60; 
1.10–2.34).

Conclusions:  COVID-19 pandemic has had a significant negative impact on the mental health of South African phar-
macists. Interventions to support the psychological well-being and improve QoWL of pharmacists are needed.
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Background
The first confirmed case of COVID-19 in South Africa 
was reported on 05 March 2020 [1], sparking a sequence 
of events that ushered in an era of rapid social order 
change which included introducing numerous restrictive 
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measures such as strict quarantine and staged country-
wide lockdowns to limit the spread of the disease [2]. As 
of 07 December 2021, 21 months since the first case was 
reported, there has been over 3 million confirmed cases 
and 90 002 deaths reported in South Africa, the highest 
on the African continent [3, 4]. COVID-19 continues to 
spread in South Africa, currently experiencing its fourth 
wave of infections and placing the healthcare system 
under severe pressure [5].

Major and sustained disease outbreaks such as COVID-
19 has caused physical, mental and psychological distress 
on society as a whole and may be attributed to increased 
risk for depression, anxiety, panic attacks, somatic symp-
toms, posttraumatic stress disorder (PTSD), psychosis, 
suicidal ideation and a low quality of life [6–8]. These 
mental health conditions could compromise work per-
formance and increase the risk of burnout, absenteeism 
and resignations of health care workers (HCWs) [5, 9]. 
Fatigue and emotional exhaustion are likely to increase 
clinical errors and negatively impact patient care [5, 7]. 
Prioritising the physical health of society, with little atten-
tion to the mental strain that the pandemic has caused, 
will likely increase the risk of experiencing another ‘pan-
demic’ linked to the development of mental disorders 
[10]. Evidence from other infectious diseases outbreaks 
has shown that monitoring the psychological status (e.g., 
depression, anxiety, fatigue) of health care providers is 
pertinent to prevent personal exhaustion and reduced job 
performance [11].

The good health, both mental and physical, and the 
safety of HCWs, while practising their profession is 
important to ensure effective care of patients [12]. The 
risk of infection from COVID-19, lack of knowledge 
about the disease in the early stages of the pandemic, 
caring for patients with COVID-19, lack of access to per-
sonal protective equipment (PPE), wearing PPE for long 
hours, increased workload, long working hours, personal 
and professional bereavement and the fear of not hav-
ing a cure available are just some of the factors that has 
placed HCWs under extreme stress [5, 12–15].

HCWs who have a high QoWL will be key to an effec-
tive COVID-19 response, since health care providers who 
are able to function optimally in their work environment 
will positively impact the care provided to patients [16]. 
It has also been demonstrated that improving QoWL 
reduces mental health outcomes, such as depression, 
anxiety and stress [16].

Pharmacists, as an important and accessible cadre 
of the health care workforce globally, have faced many 
unprecedented challenges during the COVID-19 pan-
demic, working tirelessly under lockdown conditions to 
provide continued access to medications for all ailments. 
Although many studies have investigated the mental 

health and quality of life of HCWs during the COVID-19 
pandemic, the main focus has been on nurses and doc-
tors [7–9, 17–23]. There is currently limited research 
conducted to understand the mental health outcomes 
and workplace quality of life of pharmacists during the 
COVID-19 pandemic. This study will provide valuable 
information about the mental health and workplace qual-
ity of life of pharmacists in South Africa.

Methods
Study design and sampling framework
This cross-sectional study was conducted using a struc-
tured online questionnaire made accessible to registered 
and practicing pharmacists working across nine prov-
inces in South Africa. The survey questionnaire, hosted 
on SurveyMonkey®, was accessed via a web link sent in 
an invitation email with detailed information about the 
purpose and scope of the survey. The questionnaire con-
sisted of 7 sections comprising a total of 83 questions 
and took approximately 15 min to complete. The survey 
was open from 14 April 2021 to 18 May 2021, represent-
ing the period after the second wave of the South African 
COVID-19 pandemic [24].

Stratified random sampling, based on the province, 
where the pharmacist was currently practicing in, was 
adopted to attain a representative sample. This approach 
ensured that the sample selected had a proportional 
number of participants registered to practice in each 
province (Table 1). The sample size was calculated using 
a 95% confidence interval, 5% margin of error with the 
assumption that the population proportion is 50% in each 
of the nine provinces with overall sample size of 2454. 
To ensure an equal selection probability within each 
province, the sample size was further split over the nine 
provinces using proportional allocation/selection prob-
ability. The sample also included an additional 40% of 
the required sample per province to account for poten-
tial non-respondents. The questionnaire link was then 
emailed to the selected 3435 pharmacists in South Africa.

Participant selection
Study participants included pharmacists that are cur-
rently registered in South Africa, practicing in all phar-
macy sectors. An electronic list of registered pharmacists, 
that included their email addresses, was obtained from 
the South African Pharmacy Council (SAPC) [25]. Phar-
macists who were between 18 and 65  years and able to 
provide consent to use anonymised survey data, were eli-
gible to participate. Pharmacists who were employed by 
the investigator’s primary organisation, CAPRISA (Cen-
tre for the Aids Programme of Research in South Africa) 
were excluded from the study to maintain confidential-
ity and eliminate responder bias (n = 8). Pharmacists 
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whose email address and/or province were not available 
on the SAPC database, were excluded from the sampling 
framework, as they could not be invited to participate in 
the survey or be included in the sample stratification by 
province/geographic location (n = 165).

Data collection
A structured questionnaire was used to collect demo-
graphic, clinical, mental health symptoms, quality-of-
working life and COVID-19-related data.

The Generalized Anxiety Disorder-7 (GAD-7) scale 
[26] was used to measure the symptoms of anxiety. The 
GAD-7 tool has been used and validated in a South Afri-
can setting [27, 28]. Each of these seven items is scored 
as 0 (never), 1 (seldom), 2 (sometimes), or 3 (often). The 
frequency of symptoms has been adapted to the purpose 
of the study. The total score for the GAD-7 ranges from 
0 to 21. GAD-7 results are interpreted as follows: mini-
mal anxiety (0–4), mild anxiety (5–9), moderate anxiety 
(10–14) and (15–21) indicates severe anxiety. We used 
a cutoff score of ≥ 10 for the presence of moderate-to-
severe anxiety [26]. There is an additional, non-scored 
question at the end which assesses the degree to which 
anxiety problems has affected the patient’s level of func-
tion. Within this sample, Cronbach’s α was 0.91.

The severity of the symptoms of depression was meas-
ured using the Patient Health Questionnaire-9 (PHQ-9) 
[29]. PHQ-9 is a nine item tool that reflects the criteria 
for major depressive disorder from the Diagnostic and 
Statistical Manual of Mental Disorders and has been 
previously used in South Africa [30, 31]. Each of the 
nine-item tool is scored as 0 (never), 1 (seldom), 2 (some-
times), or 3 (often). The frequency of symptoms has been 
adapted for the purpose of the study. The total score 
for the PHQ-9 ranges from 0 to 27. PHQ-9 scores are 

categorized using a score of < 4 as minimal depression, 
5–14 as moderate depression and > 15 as severe depres-
sion [29]. The cutoff score of ≥ 10 was used to catego-
rize the presence of moderate-to-severe depression [29]. 
There is an additional, non-scored question at the end 
which assesses the degree to which depressive problems 
has affected the patient’s level of function. For this sam-
ple, Cronbach’s α was 0.90.

The perception of stress was assessed using the Cohen 
Perceived Stress Scale (PSS-10) [32]. The PSS-10 is a 
measure of the degree to which situations in one’s life 
are appraised as stressful [32] and has been previously 
used in South Africa [33, 34]. Likert-type responses range 
from 0 (never) to 4 (very often). The total score for the 
PSS-10 scale ranges from 0 to 40. Scores ranging from 
0 to 13 are considered as low perceived stress, 14–26 as 
moderate perceived stress and 27–40 as high perceived 
stress; however, the PSS-10 does not have any diagnos-
tic cutoff to differentiate between the stressed and not 
stressed individuals [32]. A cutoff score of ≥ 15 was used 
to categorize stressed individuals in this study and Cron-
bach’s α was 0.88.

To assess the quality-of-working life (QoWL) of phar-
macists during COVID-19, the Work-Related Quality-
of-Life (WRQoL) scale was used [35]. Several studies 
have used this tool to assess work-related quality of life 
amongst health care workers in Africa [35, 36]. It is a 
23-item psychometric scale that is used to gauge the per-
ceived quality of life of employees as measured through 
six psychosocial sub-factors, namely, Job and Career 
Satisfaction (JCS), General Well-Being (GWB), Stress 
at Work (SAW), Control at Work (CAW), Home–Work 
Interface (HWI) and Working Conditions (WCS) [35]. 
Item scores are derived from a 5-point Likert scale from 
1 (Strongly Disagree) to 5 (Strongly Agree). A total score 

Table 1  Sampling framework for selection of survey population

a Obtained from South African Pharmacy Council electronic database

Province (geographic/
practice location)

Number of registered 
Pharmacists in South Africaa

Study design Collected data

Sample Size Selection 
Probability

Sampling 
Weight

Final number of 
respondents

Analysis Weights

Eastern Cape 2082 361 0.173 5.767 77 27.039

Free State 482 84 0.174 5.738 26 18.538

Gauteng 4603 798 0.173 5.768 353 13.040

KwaZulu Natal 2335 405 0.173 5.765 187 12.487

Limpopo 900 156 0.173 5.769 48 18.750

Mpumalanga 732 127 0.173 5.764 29 25.241

North-West 650 113 0.174 5.752 46 14.130

Northern Cape 203 35 0.172 5.800 20 10.150

Western Cape 2163 375 0.173 5.768 167 12.952

Total 14,150 2454 953
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of 115 can be obtained. This scale has been adapted to 
incorporate COVID-19-related questions for the purpose 
of this study; therefore, in this study, the scores of nine 
negatively phrased items were reversed and the overall 
QoWL was calculated using the average of the six fac-
tors scores. Scores ranging from 23 to 71 indicated a low 
QoWL, 72–82 indicated an average QoWL and scores 
ranging from 83 to 115 indicated a high QoWL. There 
is no diagnostic cutoff score but, in this study, a score 
of ≤ 71 was used to indicate a low QoWL. The 24th item 
on the scale measured the participant’s overall quality-of-
working life. Within this sample, Cronbach’s α was 0.91.

Statistical analysis
The data were analysed using SAS® version 9.4 (SAS® 
Institute, Cary, North Carolina) and all responses were 
included in the final analysis. Due to fewer frequencies, 
some multicategory variables were combined, such as 
level of qualification. The results were weighted, since 
the respondent/non-respondent rate was dependent on 
the design variable (i.e., provincial/geographic location). 
The non-respondents’ weights per province were, there-
fore, different and was calculated by taking the recipro-
cal of the response rate. Each weight was further divided 
by the sampling probability to obtain the analysis weights 
and estimates that are population representative and 
increases generalizability.

The GAD-7, PHQ-9, PSS-10 and WRQoL scales were 
scored as described in the relevant guidelines [26, 29, 
32, 35]. The tools’ scores were presented as medians and 
interquartile ranges (IQRs). A chi-square test was used 
to test for independence between two variables and the 
resulting p values of a two-tailed test were compared 
to a significant level of 0.05. An F test, Type III method 
was used to assess the effect of each variable on mental 
health outcomes and QoWL. A design-based multiple 
logistic regression analysis was used to determine fac-
tors associated with moderate-to-severe anxiety (score of 
10–21), moderate-to-severe depression (score of 10–27), 
moderate-to-high perceived stress (score of 15–40) and 
low QoWL (score of 0–71) taking into account the design 
variable. The multivariate results are reported as adjusted 
odds ratios and corresponding 95% confidence limits. A 
complete case analysis (CCA) was used for all models fit-
ted based on the assumption that any missing data were 
missing at random [37].

Results
In this study, 3435 survey links to reach a target sample 
of 2454 were sent by email to pharmacists who were ran-
domly selected to form the stratified sample described 

previously. A total of 953 responses were included in 
the final analysis. The overall response rate was 38.8% 
(Fig. 1).

Pharmacists’ characteristics
The sociodemographic characteristics and clinical char-
acteristics of pharmacists in this study (Table 2) indicate 
that that 56.5% are under 40 years, majority were female, 
57.7% had over 10 years of pharmacist work experience 
and the majority practiced in the Gauteng province of 
South Africa. Approximately 1 in 5 of the respondents 
had tested positive for COVID-19 previously, 17.4% 
reported a pre-existing mental health condition.

To better understand how the COVID-19 pandemic 
affected pharmacy practice, workplace access to support 
programs and perceived risk to COVID-19 a range of 
questions were posed (Table 3).

The emotional impact of the COVID‑19 pandemic
Pharmacists were asked to express emotions and feelings 
that they experienced more than what was normal for 
them during the COVID-19 pandemic. These are catego-
rised in Fig. 2. 

From the structured and standardised scales previ-
ously mentioned, the prevalence of mental health out-
comes (anxiety, depression, and stress) and workplace 
quality of life was scored and the data are presented in 
Table 4.

In addition, of the 919 respondents to the GAD-7 ques-
tionnaire, 647 (70.4%) reported that these anxiety symp-
toms have made it difficult for them to do their work, 
take care of things at home or get along with other peo-
ple. Furthermore, of the 898 respondents to the PHQ-9 
questionnaire, 525 (58.5%) reported that these depression 
symptoms have placed difficulty on their daily lives, their 
work and getting along with other people. In addition, of 
the 801 respondents to the WRQoL scale, 223 (27.6%) 
pharmacists were not satisfied with their overall quality-
of-working life.

Results of the multivariate logistic regression used to 
determine potential risk factors for anxiety, depression, 
stress and a low QoWL are depicted in Tables  5 and 6. 
The results show that significant risk factors for poor 
mental health outcomes were female gender, living apart 
from family during the COVID-19 pandemic and a pre-
existing poor mental health condition. Furthermore, 
pharmacists who indicated that their practice conditions 
and/or patient interactions have been drastically affected 
during the pandemic were twice as likely to experience 
anxiety, four times more likely to have depressive symp-
toms, three times likely to have stress and five times more 
likely to have low QoWL.
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Discussion
This cross-sectional study of 953 pharmacists revealed 
an unexpectedly high prevalence of mental health 
symptoms after the second COVID-19 wave in South 
Africa. Overall, the prevalence of anxiety, depression, 

stress and a low QoWL was 66.1%, 62.9%, 73.8% and 
51.3%, respectively. Female gender, living apart from 
family and pre-existing mental health condition/s 
(reported in 17.4%) were significant risk factors for 
mental health outcomes. In addition, pharmacists 

Active pharmacists in SAPC* 2020 official 
register 

N= 15986

141 excluded due to inaccurate or missing email address
24 excluded due to missing geographical location
1663 excluded as reached retirement age
8 excluded  **CAPRISA-based pharmacists

Pharmacists included in final 
analysis
N=953 

2429 non-responders

Pharmacist who accessed the 
survey

N=1006

Total sampling population 
N = 14150

23 opened survey link but no consent provided
28 provided consent but did not answer any questions
2 unable to assign gender variable

Representative sample population 
of pharmacists sent survey link

N=3435
(Target sample: N =2454)

Fig. 1  Sample selection process and final study population. *SAPC: South African Pharmacy Council, **CAPRISA: Center for the AIDS Programme of 
Research in South Africa, investigators organization
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Table 2  Sociodemographic and clinical characteristics

Variables Categories Participants (n) % (weighted 
populationa)

Demographics

 Age (years) 20–30 240 26.1

31–40 287 30.4

41–50 203 20.9

51–60 171 17.5

 > 60 52 5.1

 Gender Female 748 78.5

Male 205 21.5

 Ethnicity White 430 45.4

Asian 246 23.6

Black 225 25.5

Coloured 52 5.5

 Marital status Married 583 60.7

Never married 244 25.8

Divorced 57 5.8

Living together as married partners 55 6.5

Widowed 14 1.3

 Highest qualification Bachelors 792 83.6

Masters 139 14.1

Doctoral 22 2.3

 Professional experience (years) 0–5 190 20.4

 > 5–10 198 21.9

 > 10–20 242 25.0

 > 20 323 32.7

 Current pharmacy practice sectorb Community/retail pharmacy 425 44.5

Public sector hospital or clinic 229 25.7

Pharmaceutical industry 136 13.8

Private sector hospital or clinic 130 13.3

Pharmaceutical wholesaler/distributor 47 4.7

Academia 31 3.4

Research pharmacy 24 2.3

None of the above 61 6.1

 Province (geographic/practice location) Gauteng 353 32.5

KwaZulu-Natal 187 16.5

Western Cape 167 15.3

Eastern Cape 77 14.7

North–West 46 4.6

Limpopo 48 6.4

Mpumalanga 29 5.2

Free State 26 3.4

Northern Cape 20 1.4

 Pre-existing chronic health conditions Yes 287 29.4

No 666 70.6

 History of a mental health condition/s Yes 164 17.4

No 784 82.1

Missing 5 0.5

 Ever tested positive for COVID-19 Yes 195 20.9

No 747 78.0

Missing 11 1.1

a Applied to the weighted population
b 1083 pharmacists practiced across multiple sectors during the pandemic
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whose practice conditions and/or patient interactions 
have been drastically affected during the pandemic 
were twice as likely to experience anxiety, four times 
more likely to have depressive symptoms, were at three 
times higher risk for stress and five times more likely to 
have low QoWL.

At the time of the survey, 1 in 5 of the respondents 
had a previous COVID-19 positive test. Furthermore, 
29.4% of pharmacists had a pre-existing chronic condi-
tion, potentially increasing their risk for severe COVID-
19 complications had they contracted the virus. When 

asked to express their emotions and feelings, the majority 
(> 50%) of pharmacists reported being exhausted, anx-
ious, stressed and worried more than what they would 
describe as ‘normal’ for themselves. Despite these chal-
lenges, only 24.8% of the respondents reported access to 
stress management or stress reduction programs at their 
workplace and more than a third of the pharmacists lived 
apart from immediate family indicating a less than ideal 
support system in the home. The race/ethnicity of the 
pharmacist appeared to predict risk for mental health 
conditions, since compared to their Black colleagues, 

Table 3  The influence of the COVID-19 pandemic on pharmacy practice and workplace support

a Applied to the weighted population
b ICAS: Independent Counselling and Advisory Services

Variables Categories survey 
responses

% (weighteda)

Lived apart from immediate family during the pandemic Yes 320 33.7

No 622 65.2

Missing 11 1.1

Pharmacists’ practice and/or interactions with patients 
affected during the COVID-19 pandemic

Not applicable to practice sector 168 17.1

No 81 8.0

Yes—it has been affected drastically 275 29.9

Yes—it has been affected but only slightly 253 26.9

Missing 176 18.1

How has pharmacy practice and/or interactions with 
patients been affected?

There was a positive impact (I understood the situation and 
tried to best support my patients during the pandemic)

324 34.5

There was a negative impact
(I felt withdrawn and, therefore, tried to avoid interactions with 
my patients)

189 20.7

Missing 15 44.8

Access to stress management or stress reduction programs 
at workplace

Yes 224 24.8

No 543 56.0

Missing 186 19.2

Stress management or stress reduction programs/strategies 
available at the workplace

ICASb/Telephonic support line available for staff 71 N/A

Psychologists and Counselling/De-briefing 56 N/A

Employee Wellness Programme 50 N/A

Online classes and training 23 N/A

Access to Healthcare professionals if required 4 N/A

Extra exercise programs
Home ergonomics/environment surveys and upgrades
Time off at home to reflect

3 N/A

Open door policy of immediate supervisor and manage-
ment

2 N/A

Missing 15 N/A

Risk perception for contracting COVID-19 at work Low 183 19.1

Medium 310 32.7

High 272 28.8

Missing 188 19.5

The influence of media and/or social media as a threat to 
mental well-being

Yes 490 52.0

No 275 28.5

Missing 188 19.5
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Asian pharmacists were at higher risk for anxiety and 
stress symptoms, while risk for depression was significant 
amongst White pharmacists.

In comparison with other studies evaluating mental 
health outcomes in HCWs during the first wave of infec-
tions of the COVID-19 pandemic, the prevalence of both 
anxiety and depression was lower in these studies, rang-
ing from 21.1% to 51.4% for anxiety and 22.8% to 55.2% 
for depression, albeit the focus was primarily on doctors 
and nurses [20, 38–41]. In a Chinese study of frontline 

HCWs, the prevalence of anxiety, depression and per-
ceived stress was 20.7% (GAD-7 ≥ 5), 45.6% (PHQ-9 ≥ 5) 
and 60.8% (PSS-10 ≥ 15), respectively [42]. Despite the 
severe COVID-19 pandemic in Italy, Rossi et al. reported 
a prevalence of 20.55% and 18.05% (GAD-7 ≥ 15) for anx-
iety and 28.35% and 19.98% (PHQ-9 ≥ 15) for depression 
for front-line and second-line HCWs, respectively, when 
comparing to general population of 21.25% for anxiety 
and 28.12% for depression, respectively [43]. Lai et al. and 
Zhang et  al., both studies of Chinese HCWs, reported 

61.0%
569

55.3%
521

49.4%
469

49.2%
456 45.6%

429

27.7%
255 23.4%

219 21.1%
203 18.3%

170
17.5%
162 16.4%

144

6.3%
58

6.1%
57 3.0%

29
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EMOTIONS/FEELINGS DURING THE PANDEMIC

Pharmacists' Emotions/Feelings during COVID-19

Fig. 2  Emotions and feelings experienced during COVID-19 pandemic

Table 4   The median score and prevalence of mental health outcomes

* applied to the weighted population

Scale Mental health outcome Median score [IQR] Number of pharmacists (total 
respondents)

Prevalence (%)* [95% CI]

GAD-7 Generalized Anxiety 12 [8–16] 605 (919) 66.1 [62.85,69.26]

PHQ-9 Depression 12 [6–17] 561 (898) 62.9 [59.58,66.17]

PSS-10 Perceived Stress 20 [14–24] 642 (868) 73.8 [70.68,76.82]

WRQoL Low QoWL 71 [61–83] 409 (801) 51.3 [47.67,54.93]
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similar prevalence rates of 44.6% (GAD-7 ≥ 7) and 44.7% 
(GAD-7 ≥ 5) for anxiety and 50.4% (PHQ-9 ≥ 10) and 
50.7% (PHQ-9 ≥ 5) for depression, respectively [44, 45].

Other settings with a high prevalence of anxiety, 60.2% 
(GAD-7 ≥ 5) and depression of 77.6% (PHQ-9 ≥ 10) was 
in Turkey, nurses and physicians in India had a preva-
lence of 50% for anxiety (GAD-7 ≥ 5), 47% for depression 
(PHQ-9 ≥ 5) and 45% for a low QoL (QoL-1 < 4) during 
the COVID-19 pandemic, while those working in Bel-
gium had an overall prevalence of 52.2%, 53.3% and 40.3% 
for anxiety, depression and stress, respectively, using the 
DASS-21 scale [8, 21, 23]. Contrary to this study, HCWs 
in Nepal and Turkey reported a lower prevalence of 
pre-existing mental health disorders of 4.6% and 13.1%, 

respectively, during the COVID-19 pandemic [15, 21]. 
Furthermore, during the COVID-19 pandemic, these 
HCWs in Turkey reported a lower prevalence of 15.2% 
for a pre-existing chronic condition which increased 
their risk of COVID-19 [21].

The high prevalence of mental health outcomes 
observed in this cohort of South African pharmacists 
could be due to the restrictive lockdown measures 
imposed during the second wave of the pandemic which 
reduced social interactions that usually occurred during 
the summer vacation and reduced accessibility to formal 
psychological support. In addition, significant risk factors 
for mental health outcomes reported in previous studies 
were female gender [21, 22, 44, 46], having a history of 

Table 6  Multivariate logistic regression of potential risk factors for mental health outcomes in South African pharmacistsa

a Applied to the weighted population

*aOR, CI and p < 0.05, aOR: adjusted odds ratio, CI95%: confidence intervals at 95%

Variable Categories (Reference) GAD-7 anxiety 
symptoms 
(n = 919)
(GAD-7 ≥ 10)

PHQ-9 depression 
symptoms 
(n = 898)
(PHQ-9 ≥ 10)

PSS-10 stress 
symptoms 
(n = 869)
(PSS-10 ≥ 15)

WRQoL (n = 801)
(WRQoL ≤ 71)

aOR [CI]95% aOR [CI]95% aOR [CI]95% aOR [CI]95%

Demographics

 Gender Female (Male) *1.961 [1.358, 2.832] *1.837 [1.265, 2.667] *1.580 [1.051, 2.375] 1.325 [0.879, 1.999]

 Age (years) 20–30 (> 60) 3.467 [0.937, 12.82] 2.118 [0.590, 7.598] 2.553 [0.646, 10.09] 1.882 [0.453, 7.810]

31–40 (> 60) 2.218 [0.724, 6.798] 1.634 [0.531, 5.027] 2.339 [0.708, 7.722] 2.370 [0.694, 8.096]

41–50 (> 60) 1.713 [0.685, 4.284] 1.677 [0.671, 4.193] 1.235 [0.484, 3.151] 1.299 [0.478, 3.533]

51–60 (> 60) 1.887 [0.792, 4.497] 1.522 [0.646, 3.587] 0.963 [0.397, 2.335] 1.190 [0.460, 3.077]

 Ethnicity Asian (Black) *1.822 [1.028, 3.231] 1.410 [0.812, 2.448] *2.284 [1.208, 4.320] 1.263 [0.695, 2.296]

Coloured (Black) 1.726 [0.635, 4.690] 2.190 [0.885, 5.420] *3.452 [1.004, 11.87] 0.874 [0.335, 2.279]

White (Black) 1.250 [0.717, 2.181] *1.862 [1.046, 3.315] 1.693 [0.905, 3.167] 0.969 [0.538, 1.745]

 Professional experience (years)  > 5–10 (0–5) 1.532 [0.747, 3.142] 0.914 [0.459, 1.818] 1.136 [0.503, 2.569] 1.286 [0.612, 2.704]

 > 10–20 (0–5) 1.237 [0.513, 2.986] 0.742 [0.322, 1.713] 1.016 [0.382, 2.703] 0.650 [0.262, 1.612]

 > 20 (0–5) 1.122 [0.379, 3.322] 0.540 [0.185, 1.571] 0.893 [0.278, 2.865] 0.727 [0.232, 2.279]

 Qualification Doctoral (Bachelors) 0.458 [0.138, 1.520] 0.519 [0.134, 2.002] 1.101 [0.250, 4.844] 1.122 [0.328, 3.838]

Masters (Bachelors) 0.912 [0.545, 1.527] 0.880 [0.527, 1.469] 0.977 [0.556, 1.719] 0.789 [0.466, 1.336]

 Marital status Never married (Married) 1.252 [0.712, 2.203] 1.015 [0.590, 1.745] 1.173 [0.605, 2.276] 1.785 [0.996, 3.198]

Living together (Married) 1.132 [0.466, 2.749] 1.095 [0.450, 2.664] 0.985 [0.332, 2.922] 1.813 [0.731, 4.494]

Divorced (Married) 0.798 [0.333, 1.912] 0.614 [0.261, 1.443] 0.540 [0.211, 1.383] 1.286 [0.480, 3.450]

Widowed (Married) 1.363 [0.284, 6.546] 1.700 [0.348, 8.302] 2.976 [0.422, 21.02] 1.865 [0.357, 9.756]

Clinical characteristics

 History of mental health condi-
tion

Yes (No) *2.504 [1.519, 4.126] *3.682 [2.192, 6.185] *3.337 [1.847, 6.027] 1.113 [0.717, 1.728]

 Pre-existing chronic conditions Yes (No) 1.183 [0.811, 1.725] 1.081 [0.736, 1.590] 0.891 [0.592, 1.341] 1.155 [0.780, 1.709]

 Tested positive for COVID-19 Yes (No) 0.979 [0.651, 1.471] 1.042 [0.691, 1.572] 1.184 [0.757, 1.853] 1.288 [0.833, 1.990]

Influence of COVID-19 pandemic

 Lived apart from family Yes (No) *1.664 [1.148, 2.411] *1.518 [1.060, 2.175] 1.531 [0.996, 2.353] *1.603 [1.097, 2.344]

 Pharmacists’ Practice affected 
during the pandemic

Yes—drastically (No) *2.701 [1.356, 5.381] *4.234 [2.060, 8.700] *3.135 [1.442, 6.816] *5.185 [2.404, 11.18]

Yes—slightly (No) 1.401 [0.716, 2.742] 1.939 [0.969, 3.880] 1.697 [0.803, 3.585] *2.793 [1.301, 5.995]

Not applicable (No) 1.378 [0.663, 2.863] *2.199 [1.027, 4.710] 1.649 [0.739, 3.679] 1.517 [0.668, 3.444]

Missing (No) 1.783 [0.832, 3.818] 1.691 [0.764, 3.742] 1.674 [0.640, 4.375] 1.330 [0.314, 5.638]
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a mental health condition [9, 15, 21] and isolating them-
selves away from home to protect people that they lived 
with [47], consistent with the results from this study. 
In contrast, other significant risk factors for combined 
depression and anxiety were marital status (being single) 
[8], those who tested positive for COVID-19 [21, 47] and 
younger HCWs (aged < 40 years) [46].

In comparison with other studies evaluating quality-of-
working life, and contrary to a study conducted in Ethi-
opia, where only 32.7% of pharmacy professionals were 
satisfied with their jobs and overall quality-of-working 
life during the pandemic [48], this study found that 72.4% 
pharmacists were satisfied with their overall quality-of-
working life.

Reports from previous pandemics such as severe acute 
respiratory syndrome (SARS), the Middle East Respira-
tory Syndrome (MERS), the influenza A/H1N1 (swine 
flu) infection and the Ebola virus further provides an 
insight into the huge psychological impact on HCWs 
and the detrimental effect on their mental health, since 
a large proportion of HCWs experienced anxiety, were 
emotionally affected and traumatized and continued to 
have elevated levels of psychological distress even after 1 
year after the epidemic [49–52]. These studies have high-
lighted the need to ensure that HCWs are safe-guarded 
and strategies are implemented timeously to preserve 
their mental health during the current COVID-19 
pandemic.

The impact of the COVID-19 pandemic on emotions 
expressed in this study was similar to other reports: in 
Saudi Arabia 62.2% of the HCW respondents reported 
negative emotions, such as fear, uncertainty, exhaustion 
and hopelessness [41], and Al Sulais et al. reported nega-
tive emotions, such as worry, isolation and fear experi-
enced by nearly two-thirds of physicians [53].

In this study, compared to their Black colleagues, 
Asian pharmacists were at higher risk for anxiety and 
stress symptoms. Previous studies found that language 
and cultural barriers, the assertion that psychotherapy is 
‘un-African’ and the fear of stigma has resulted in men-
tal health outcomes being unrecognized and untreated 
in the Black and Asian communities in South Africa 
[54–56] and in turn may possibly be underreported. In 
the American context, when compared to White com-
munities, people of colour (African Americans) had less 
access to mental health services, are less likely to receive 
treatment and are more likely to receive poor quality care 
when treatment was sought [57].

While prevalence of mental health outcomes is also 
largely not investigated and under-reported particularly 
amongst Black South Africans in the general population 
[54], it was unclear exactly why Asian pharmacists had 
a higher level of anxiety in comparison. In the current 

study Asian pharmacists were relatively young (40 years 
and younger) and practiced in a community/retail sec-
tor. These factors could have contributed, where being a 
‘young’, front-line healthcare worker during an unprec-
edented pandemic could have contributed to their higher 
risk for anxiety, not just for their own well-being but for 
that of elderly family. This theory is supported in the con-
text of the South African COVID-19 pandemic, where 
there were several reports of an increased risk of death 
from COVID-19 amongst hospitalised Asian population 
[58–61], possibly further contributing to their higher risk 
for anxiety and stress.

On the other hand, the risk for depression was signifi-
cant amongst reports from White pharmacists. A large 
proportion of White pharmacists in this sample reported 
working in a community/retail (direct patient contact) 
pharmacy setting and the majority practiced in the Gaut-
eng province which at the time of the study recorded the 
highest number of confirmed positive cases in South 
Africa [4] and both these factors could have contributed 
to increased risk for depression. Furthermore, compared 
to South African Blacks, where several myths and mis-
conceptions about depression exist, White people in gen-
eral, may be more likely to recognize the symptoms of 
depression, seek and receive medical treatment [62].

Most of the mental health outcome studies conducted 
in various parts of the world were conducted in 2020, 
during the first wave and at the peak of the COVID-19 
pandemic in these respective countries and likely prior to 
the vaccine roll out. The use of different tools or classifi-
cations, if the same tools were utilised, to evaluate mental 
health outcomes may lead to reports with differing prev-
alence estimates. However, all studies seem to align with 
the premise that globally there is a significant strain on 
HCWs’ mental health during the COVID-19 pandemic.

It is recommended that mental health awareness, espe-
cially during pandemics, is routinely carried out to edu-
cate pharmacists about the availability of mental health 
care programs and services, especially at their work-
place and ones that are available online and can be eas-
ily accessed [10]. Stress management or stress reduction 
programs and employee wellness programs, should be 
accessible in the workplace for pharmacists during times 
of crises. In addition, more attention should be paid to 
the mental health of vulnerable groups, such as female 
pharmacists, those with a history of mental health con-
ditions and those who isolated themselves to protect the 
individuals that they lived with as they had a higher risk 
of developing anxiety, depression, high perceived stress 
and low quality-of-working life.

Interventions such as cognitive behavioral therapy 
and/or motivational interviewing have been found to 
be useful strategies in the management of mental health 
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outcomes in HCWs [10] and could, therefore, be incor-
porated in workplace policies to assist pharmacists dur-
ing a pandemic. Other effective strategies that have 
been found to promote better employee well-being is 
enhancing smart working, promoting secure protocols, 
trainings, increasing security and safety equipment and 
improving job/leadership support [10] and should be 
adopted in the pharmacy profession.

Since it has been established that the work environ-
ment, work organization and work-related behaviors are 
factors that could influence the mental health of employ-
ees, creating a safe work environment, such as a well-ven-
tilated, sanitized, and prevention conscious workplace 
will result in employees being less stressed and troubled 
[63]. Other organizational and work-related interven-
tions, such as improvements of workplace infrastruc-
tures, ensuring there is a regular supply of PPE available 
especially at the workplace and implementing resilience 
training programs for all employees, can also be adopted 
to mitigate the mental strain experienced during the pan-
demic [10].

Future longitudinal studies need to be carried out to 
follow-up on pharmacists’ mental health symptoms and 
develop evidence-based interventions.

Study limitations
The study has several limitations. First, the cross-sec-
tional design provides no information about the evolu-
tion of mental health outcomes over time, an inherent 
limitation when making causal inferences. Second, the 
investigators were reliant on the South African Pharmacy 
Council records for the current validity of the pharma-
cist’s email addresses and geographic location. It is, there-
fore, impossible to estimate the true participation rate 
and hence the representativeness of the sample. Third, 
those who accessed the online survey are self-selected 
and self-reported information was used to estimate the 
scores for the tools used; therefore, the outcomes may 
not be aligned with physician-led psychiatric assess-
ments. The low survey response rate (38.8%) and high 
prevalence of pharmacists reporting a pre-existing men-
tal health condition (17.4%), limit the generalizability of 
study findings. In addition, the WRQoL scale was modi-
fied to incorporate questions relating to the COVID-19 
pandemic, which could affect the validity of the scale. 
Finally, the potential for bias exists if the true prevalence 
and severity of mental health outcomes in responders dif-
fers from non-responders.

Despite the several limitations, this is the first cross-
sectional study conducted to evaluate the prevalence of 
anxiety, depression, stress, quality-of-working life and 
related factors in South African pharmacists and offers 

valuable insight into the impact of the COVID-19 pan-
demic on the mental health of this group of HCWs.

Conclusions
The COVID-19 pandemic has had a significant negative 
impact on the mental health and quality working life of 
South African pharmacists. In the future, well-designed 
interventional studies that support the psychological 
well-being and improve quality-of-working life of phar-
macists are needed.
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