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			COVID-19 has had far-reaching economic, social and health consequences, with vulnerable groups disproportionally affected. Even before the COVID-19 pandemic, concern was expressed about university students’ mental health, with global data suggesting students are more vulnerable than the general population to mental disorders. Yet, it is unclear what the pandemic’s impact has been on the mental health of students in South Africa. We examined the impact of COVID-19 on first-year students at two universities in South Africa by analysing changes in the prevalence and age-of-onset of three common mental disorders (namely major depressive episode, generalised anxiety disorder, and suicidal ideation) before and during the pandemic, and comparing these to changes between 2015 and 2017. Our analysis of cross-sectional survey data collected in 2015, 2017 and 2020 shows no clear or consistent pattern of increases in prevalence of common mental disorders following the start of the pandemic. Lifetime prevalence rates of common mental disorders among students have been steadily increasing since 2015, and where increases before and during COVID-19 were observed, they are not consistently larger than increases between 2015 and 2020. No significant changes were observed in the 12-month prevalence of common mental disorders before and during COVID-19, except for an increase in prevalence of depression at one institution, and a decrease in suicidal ideation at the other. Findings suggest that in the context of ongoing adversity and disruptions on South African university campuses in recent years, COVID-19 may be just one more stressor local students face and that its impact on student mental health may not have been as marked in South Africa compared to other regions.

			Significance:

			•This study is the first to explore COVID-19’s impact on university students’ mental health in South Africa, using data collected before and during the pandemic. 

			•High rates of psychopathology confirm the need for sustainable campus-based interventions to support student well-being. 

			•Rates of mental disorders among students have been increasing since 2015, and increases observed in 2020 were no larger than those observed in prior years. 

			•In the context of disruptions on university campuses in recent years, COVID-19 is just one more stressor for students, and its impact may not have been as marked in South Africa compared to other regions.
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			Introduction

			The global COVID-19 pandemic that started in December 2019 has had far-reaching economic, educational, and mental health consequences, not least of all because of widespread and sustained restrictions on people’s movement, freedom, and ability to work. As with all pandemics, COVID-19 has exacerbated inequalities and disproportionally affected marginalised and vulnerable groups1, including young people in low- and middle-income countries (LMICs) whose education was severely disrupted as schools and universities closed their doors and moved to online teaching2. Increases in rates of depression and anxiety since the outbreak of COVID-19 have been documented in the general population3-5 and among university students6,7, although global suicide rates appear to have been largely unaffected so far8,9. However, many of the studies on mental health and COVID-19 have relied on cross-sectional data at a single point in time, with no direct comparisons to data collected in the same population and with the same methods before COVID-19. Understanding the impact of COVID-19 on the mental health of university students in LMICs is important to plan interventions to ameliorate the psychological consequences of the pandemic on higher education, particularly because academic performance is affected by students’ mental health.10 Promoting university students’ mental health (and hence educational retention and academic success) in the post-COVID-19 period will be integral to stimulating economic recovery, especially in LMICs where the economic fallout of the pandemic has been hard felt.11

			Globally, universities have been increasingly concerned about the prevalence of common mental disorders and suicidal behaviour among undergraduate students even before COVID-19.12-14 One pre-COVID-19 survey of students from 19 universities across eight countries (Australia, Belgium, Germany, Mexico, Northern Ireland, South Africa, Spain, USA) reported 12-month prevalence rates of 35% for at least one common mental disorder among first-year students15, and 12-month prevalence rates for suicidal ideation, plan, and attempt of 17.2%, 8.8%, and 1.0%, respectively13. The prevalence of psychopathology among undergraduate students is partly attributed to psychosocial stressors associated with this developmental period (i.e. greater academic demands, leaving home for the first time, increased exposure to substances, and financial pressures) and the fact that the onset of mental disorders is typically in late adolescence or early adulthood. Depression, anxiety, and suicidal ideation are the most common symptoms of mental disorders reported by students and are associated with severe role impairment in academic and social functioning.16 Our earlier work in South Africa suggested that providing effective treatment to first-year students with major depressive disorder and/or attention deficit hyperactivity disorder could yield a 23.0% proportional reduction in prevalence of academic failure, highlighting the importance of promoting mental health as a strategy for raising educational attainment.17

			There has been a marked increase in the incidence of depressive and anxiety disorders following the outbreak of COVID-19 in both the general population and among university students. An analysis of the best available global survey data with measurements of anxiety and depression both before and during the pandemic, using the Global Burden of Disease Study model, estimated an additional 53.2 million cases of depressive disorder and 76.2 million cases of anxiety disorder globally (equivalent to a 27.6% increase in depression and a 25.6% increase in anxiety disorders).4 Studies have also documented university students’ psychological distress during COVID-19 in many countries including the UK18, Poland19, China20, Delhi21, Columbia22 and Bangladesh23. However, many of these studies, particularly those conducted in LMICs21-23, have relied on cross-sectional data measuring symptom severity at a single point in time during the pandemic without making direct or meaningful comparisons to pre-COVID-19 assessments. The aim of this study was to investigate changes before and during COVID-19 in the12-month prevalence of major depressive episode (MDE), generalised anxiety disorder (GAD), and suicidal ideation among first-year university students in South Africa. We report on data collected at two universities in 2015, 2017 and 2020 using identical survey methods at each of the three timepoints, as part of the ongoing work of the World Health Organization’s World Mental Health Surveys International College Student Initiative (WMHS-ICS).24
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			Methods

			The aim of this study was to investigate the impact of COVID-19 on the mental health of first-year university students in South Africa by: (1) comparing changes in the prevalence of symptoms of three common mental disorders (i.e. MDE, GAD and suicidal ideation) as well as changes in the pattern of onset of these disorders at three time points (i.e. 2015, 2017 and 2020) and (2) establishing if any changes in the prevalence of these disorders might be a result of changes in the demographic profile of students between 2015 and 2020.

			Data collection

			Data were collected as part of a larger study of student mental healthcare needs in South Africa and in conjunction with the ongoing work of the WMHS-ICS.24 All first-year students at Stellenbosch University (SU) in 2015 (N=5338), 2017 (N=5163) and 2020 (N=5584), and the University of Cape Town (UCT) in 2017 (N=3662) and 2020 (N=5408), were invited via email (sent directly to students by the institution) to participate in an anonymous online survey, of which 2271 students completed the surveys. The 2020 data were collected between 14 April and 10 July 2020. To be included in the study, students had to be enrolled as first-year students at one of the participating universities and had to give informed consent. 

			Measures 

			The following data were collected via an online survey:
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			Sociodemographic characteristics

			Participants were asked their age, parents’ level of education, whether they had a serious physical impairment, whether they suffered from any chronic illnesses, and how they identify in terms of gender, population group, and sexual orientation. We identified students as ‘first-generation students’ if neither of their parents had completed tertiary education. Students were identified as having a disability if they reported any serious physical impairment (e.g. vision, hearing, and movement impairment) or chronic health problem (e.g. asthma, diabetes, migraine, chronic pain disorder). For gender, students self-identified as female, male or gender non-conforming. In terms of population group students identified as black (i.e. black African, coloured or Asian) or white. A broad definition of ‘black’ was used to identify all students from historically excluded population groups; the use of these categories is not intended to reify sociocultural constructs, but rather used with the aim of investigating ongoing social and economic disparities with access to health care, education, and employment opportunities in South Africa. Sexual orientation was dichotomised as heterosexual (i.e. no same sex attraction) or ‘sexual minority’ (i.e. lesbian, gay, bisexual, asexual or questioning). 

			Common mental disorders

			We assessed the lifetime and 12-month prevalence and age of onset for MDE, GAD, and suicidal ideation using items adapted from the Composite International Diagnostic Interview Screening Scales (CIDI‐SC).25,26 The CIDI‐SC has good concordance with blinded clinical diagnoses based on the Structured Clinical Interview for DSM‐IV (SCID)27, with an area under the curve in the range 0.70–0.78.25,26 Suicidal ideation was assessed using a modified version of the Columbia Suicidal Severity Rating Scale (C-SSRS), which has demonstrated good convergent and divergent validity with other multi-informant suicidal ideation and behaviour scales used with adolescents, as well as showing high sensitivity and specificity for suicidal behaviour classifications compared with other behaviour scales and clinician evaluation.28 We assessed passive suicidal ideation (i.e. Did you ever in your life wish you were dead or would go to sleep and never wake up?) and active suicidal ideation (Did you ever in your life have thoughts of killing yourself?). Students who endorsed either of these items were identified as reporting suicidal ideation. 
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			Data analysis 

			Data were weighted by population group and gender within each institution across each year to adjust for differences between survey respondents and the populations of the student body, and changes in the demographic profile of students between 2015 (SU only), 2017 (SU and UCT) and 2020 (SU and UCT). First, we calculated lifetime and 12-month prevalence estimates for MDE, GAD, suicidal ideation, and any of these three outcomes within each university across each year, as well as the lifetime cumulative and conditional incidence of each of the above separately before COVID-19 (2015 and 2017) and during COVID-19 (2020). Second, we estimated the 12-month persistence among prior lifetime cases before and during COVID-19 along with age of onset curves for each disorder. Finally, we used regression analysis to establish if any observed changes in prevalence rates were a function of changes in the demographic profile of students admitted to university over this period. The results of the regression analysis are reported as corrected odds ratios (i.e. risk ratios) with 95% confidence intervals (CIs) for the adjusted main effects. Alpha was set as 0.05 for all tests of significance.

			Ethical clearance

			Ethical clearance for the study was obtained from the Health Sciences Research Ethics Committees at SU and UCT. Institutional permission to contact students was also obtained prior to data collection. 
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			Results

			Sample characteristics 

			The sociodemographic characteristics for the sample of students who completed the survey (N=2271) and the population of all first-year students at each institution in 2015, 2017 and 2020 are presented as supplementary material (see Supplementary tables 1 and 2). Although the samples from both institutions in all three years consisted predominantly of students who identified as female and black (Supplementary tables 1 and 2), there were significant differences in the sociodemographic profiles of the population of students across the different years in both institutions (p<0.001). Consequently, prior to substantive analysis, the data were weighted by gender and population group for each institution separately across the three years, to adjust for the differences between the sample and the population and to control for changes in the demographic profile of the student body over time. 

			Lifetime and 12-month prevalence of common mental disorders

			The lifetime prevalence of MDE, GAD, suicidal ideation, and any of these three outcomes in each institution are shown in Table 1a (SU in 2015, 2017 and 2020) and Table 1b (UCT in 2017 and 2020). At SU between 2015 and 2017, there were significant increases in the lifetime prevalence of MDE (20.5% vs 27.4%, p=0.009) and suicidal ideation (42.9% vs 49.6%, p=0.035), but no changes for GAD and for any disorder (p>0.05). Between 2017 and 2020, the lifetime prevalence at SU increased significantly for all outcomes (MDE: 27.4% vs 47.6%, p<0.0001; GAD: 23.3% vs 29.6%, p=0.039; suicidal ideation: 49.6% vs 60.0%, p=0.003: any disorder: 57.8% vs 70.9%, p<0.0001). At UCT between 2017 and 2020, there were no significant changes in the lifetime prevalence for any of the outcomes we assessed (p>0.05). 
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			Table 1:	Lifetime prevalence of major depressive episode (MDE), generalised anxiety disorder (GAD) and suicidal ideation among the total sample of first-year students at (a) Stellenbosch University and (b) University of Cape Town, by year†
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							2015 (n=686)

						
							
							2017 (n=440)

						
							
							2020 (n=504)

						
							
							2015 vs 2017

						
							
							2017 vs 2020

						
					

					
							
							n

						
							
							% 

						
							
							SE

						
							
							n

						
							
							%

						
							
							SE

						
							
							n

						
							
							%

						
							
							SE

						
							
							X2(1)

						
							
							p

						
							
							X2(1)

						
							
							p

						
					

					
							
							MDE

						
							
							140

						
							
							20.5

						
							
							1.549

						
							
							121

						
							
							27.4

						
							
							2.221

						
							
							240

						
							
							47.6

						
							
							2.401

						
							
							7.283

						
							
							0.009*

						
							
							40.424

						
							
							<.0001*

						
					

					
							
							GAD

						
							
							138

						
							
							20.2

						
							
							1.529

						
							
							103

						
							
							23.3

						
							
							2.110

						
							
							149

						
							
							29.6

						
							
							2.127

						
							
							1.582

						
							
							0.221

						
							
							4.681

						
							
							0.039*

						
					

					
							
							Suicidal ideation

						
							
							294

						
							
							42.9

						
							
							1.926

						
							
							218

						
							
							49.6

						
							
							2.575

						
							
							303

						
							
							60.0

						
							
							2.365

						
							
							4.957

						
							
							0.035*

						
							
							10.312

						
							
							0.003*

						
					

					
							
							Any 

						
							
							354

						
							
							51.6

						
							
							1.951

						
							
							255

						
							
							57.8

						
							
							2.555

						
							
							357

						
							
							70.9

						
							
							2.202

						
							
							4.178

						
							
							0.054

						
							
							17.559

						
							
							<0.0001*
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							X2(1)
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							MDE

						
							
							80

						
							
							41.7

						
							
							3.917

						
							
							224

						
							
							50.0

						
							
							2.683

						
							
							3.750

						
							
							0.083

						
					

					
							
							GAD

						
							
							134

						
							
							69.3

						
							
							3.577

						
							
							307

						
							
							68.5

						
							
							2.422

						
							
							0.038

						
							
							0.858

						
					

					
							
							Suicidal ideation

						
							
							123

						
							
							63.7

						
							
							3.816

						
							
							278

						
							
							62.0

						
							
							2.637

						
							
							0.169

						
							
							0.712

						
					

					
							
							Any 

						
							
							140

						
							
							72.4

						
							
							3.532

						
							
							326

						
							
							72.7

						
							
							2.470

						
							
							0.006

						
							
							0.945

						
					

				
			

			†Weighted by population group and gender per institution

			*p<0.05
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			The 12-month prevalence of MDE, GAD, suicidal ideation and any of these outcomes is shown in Table 2a (for SU) and 2b (for UCT). Prevalence estimates for co-morbidity are presented as supplementary material (see Supplementary table 3). The 12-month prevalence at SU increased significantly between 2015 and 2017 for MDE (16.8% vs 24.4%, p=0.002), suicidal ideation (24.1% vs 36.9%, p<0.0001) and any disorder (36.6% vs 47.8%, p=0.0004), but not for GAD (p=0.076). By comparison, between 2017 and 2020, the only significant change in 12-month prevalence was for MDE (24.4% vs 40.3%, p<0.0001), with no changes for GAD, suicidal ideation, and any disorder (p>0.05). Between 2017 and 2020 at UCT, the 12-month prevalence did not change significantly for MDE, GAD or any disorder (p>0.05), and decreased significantly for suicidal ideation (48.9% to 36.0%, p=0.006).
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			Table 2:	12-Month prevalence of major depressive episode (MDE), generalised anxiety disorder (GAD) and suicidal ideation among the total sample of first-year students at (a) Stellenbosch University and (b) University of Cape Town, by year† 
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							2015 (n=686)

						
							
							2017 (n=440)

						
							
							2020 (n=504)

						
							
							2015 vs 2017

						
							
							2017 vs 2020
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							%

						
							
							SE

						
							
							n

						
							
							%

						
							
							SE

						
							
							n

						
							
							%

						
							
							SE

						
							
							X2(1)

						
							
							p

						
							
							X2(1)

						
							
							p

						
					

					
							
							MDE

						
							
							115

						
							
							16.8

						
							
							1.418

						
							
							107

						
							
							24.4

						
							
							2.116

						
							
							203

						
							
							40.3

						
							
							2.345

						
							
							9.847

						
							
							0.002*

						
							
							26.718

						
							
							<0.0001*

						
					

					
							
							GAD

						
							
							123

						
							
							17.9

						
							
							1.459

						
							
							98

						
							
							22.3

						
							
							2.0772

						
							
							139

						
							
							27.6

						
							
							2.0798

						
							
							3.310

						
							
							0.076

						
							
							3.538

						
							
							0.072

						
					

					
							
							Suicidal ideation

						
							
							165

						
							
							24.1

						
							
							1.644

						
							
							162

						
							
							36.9

						
							
							2.463

						
							
							165

						
							
							32.7

						
							
							2.264

						
							
							21.318

						
							
							<0.0001*

						
							
							1.840

						
							
							0.208

						
					

					
							
							Any

						
							
							251

						
							
							36.6

						
							
							1.865

						
							
							210

						
							
							47.8

						
							
							2.568

						
							
							271

						
							
							53.7

						
							
							2.405

						
							
							13.827

						
							
							0.0004*

						
							
							3.246

						
							
							0.095
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							2017 (n=193)

						
							
							2020 (n=448)

						
							
							2017 vs 2020
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							n

						
							
							%
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							X2(1)
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							MDE

						
							
							77

						
							
							39.9

						
							
							3.897

						
							
							203

						
							
							45.3

						
							
							2.650

						
							
							1.573

						
							
							0.260

						
					

					
							
							GAD

						
							
							57

						
							
							29.7

						
							
							3.542

						
							
							133

						
							
							29.7

						
							
							2.379

						
							
							0.000

						
							
							0.993

						
					

					
							
							Suicidal ideation

						
							
							94

						
							
							48.9

						
							
							3.971

						
							
							161

						
							
							36.0

						
							
							2.557

						
							
							9.406

						
							
							0.006*

						
					

					
							
							Any 

						
							
							123

						
							
							63.7

						
							
							3.809

						
							
							262

						
							
							58.5

						
							
							2.674

						
							
							1.531

						
							
							0.266

						
					

				
			

			†Weighted by population group and gender per institution

			*p<0.05
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			The 12-month prevalence among lifetime cases (i.e. the proportional persistence) of MDE, GAD, suicidal ideation and any of these outcomes is shown in Table 3a (for SU) and 3b (for UCT). The proportional persistence between 2015 and 2017 at SU increased significantly for suicidal ideation (56.2% vs 74.4%, p<0.0001) and for any disorder (71.0% vs 82.7%, p=0.002), but did not change significantly for MDE or GAD (p>0.05). Between 2017 and 2020 at SU no significant increases were observed in the proportional persistence for any of the outcomes (p>0.05), although a significant reduction was observed in persistence of suicidal ideation (74.4% vs 54.4%, p<0.0001), and no significant reductions were observed for MDE, GAD, and any disorder (p>0.05). A similar pattern emerged at UCT between 2017 and 2020, with significant decreases for suicidal ideation (76.8% vs 58.0%, p=0.001) but no significant decreases for MDE, GAD, and any disorder (p>0.05).
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			Table 3:	12-Month prevalence among lifetime cases of major depressive episode (MDE), generalised anxiety disorder (GAD) and suicidal ideation among the total sample of first-year students at (a) Stellenbosch University and (b) University of Cape Town, by year† 
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							2015 vs 2017

						
							
							2017 vs 2020
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							n
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							n

						
							
							%

						
							
							SE

						
					

					
							
							MDE

						
							
							115

						
							
							82.1

						
							
							3.399

						
							
							107

						
							
							89.1

						
							
							3.138

						
							
							203

						
							
							84.7

						
							
							2.538

						
							
							2.693

						
							
							0.140

						
							
							1.385

						
							
							0.295

						
					

					
							
							GAD

						
							
							123

						
							
							88.5

						
							
							2.665

						
							
							98

						
							
							95.5

						
							
							2.0478

						
							
							139

						
							
							93.3

						
							
							2.067

						
							
							3.902

						
							
							0.0541

						
							
							0.563

						
							
							0.473

						
					

					
							
							Suicidal ideation

						
							
							165

						
							
							56.2

						
							
							2.940

						
							
							162

						
							
							74.4

						
							
							3.247

						
							
							165

						
							
							54.4

						
							
							3.070

						
							
							18.114

						
							
							<0.0001*

						
							
							21.738

						
							
							<0.0001*

						
					

					
							
							Any 

						
							
							251

						
							
							71.0

						
							
							2.472

						
							
							210

						
							
							82.7

						
							
							2.637

						
							
							271

						
							
							75.7

						
							
							2.464

						
							
							11.214

						
							
							0.002*

						
							
							4.299

						
							
							0.062
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							2017

						
							
							2020

						
							
							2017 vs 2020
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							%

						
							
							SE

						
							
							n

						
							
							%

						
							
							SE

						
							
							n

						
							
							%

						
					

					
							
							MDE

						
							
							77

						
							
							95.7

						
							
							2.199

						
							
							203

						
							
							90.5

						
							
							2.213

						
							
							2.324

						
							
							0.139

						
					

					
							
							GAD

						
							
							57

						
							
							96.6

						
							
							2.367

						
							
							133

						
							
							94.4

						
							
							2.082

						
							
							0.508

						
							
							0.511

						
					

					
							
							Suicidal ideation

						
							
							94

						
							
							76.8

						
							
							4.251

						
							
							161

						
							
							58.0

						
							
							3.293

						
							
							13.193

						
							
							0.001*

						
					

					
							
							Any 

						
							
							123

						
							
							88.0

						
							
							3.034

						
							
							262

						
							
							80.4

						
							
							2.508

						
							
							3.981

						
							
							0.076

						
					

				
			

			†Weighted by population group and gender per institution

			*p<0.05
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			The 12-month prevalence among lifetime cases as of 2 years ago (i.e. proportion of current cases with onset of symptoms 2 or more years previously) of MDE, GAD, suicidal ideation and any of these outcomes are shown in Table 4a (for SU) and 4b (for UCT). The proportion of 12-month cases with onset of symptoms 2 or more years previously increased significantly at SU between 2015 and 2017 for suicidal ideation (52.7% vs 70.7%, p<0.003) and for any disorder (69.8% vs 80.4%, p=0.011), but did not change significantly for MDE or GAD (p>0.05). Between 2017 and 2020 (i.e. before and after COVID-19), the proportion decreased significantly for suicidal ideation (70.7% vs 55.0%, p=0.002), and showed no significant changes for MDE, GAD, or any disorder (p>0.05). A very similar pattern was observed at UCT between 2017 and 2020 with a significant decrease observed for suicidal ideation (75.5% vs 58.5%, p=0.006) and no significant changes observed for all other disorders (p>0.05).
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			Table 4:	12-Month prevalence among lifetime cases as of 2 years ago for major depressive episode (MDE), generalised anxiety disorder (GAD) and suicidal ideation among the total sample of first-year students at (a) Stellenbosch University and (b) University of Cape Town, by year†
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							2015 vs 2017

						
							
							2017 vs 2020
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							%
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							SE

						
							
							n

						
							
							%

						
							
							n

						
							
							%

						
							
							SE

						
					

					
							
							MDE

						
							
							96

						
							
							81.1

						
							
							3.806

						
							
							96

						
							
							89.5

						
							
							3.329

						
							
							173

						
							
							84.4

						
							
							2.776

						
							
							3.303

						
							
							0.107

						
							
							1.638

						
							
							0.262

						
					

					
							
							GAD

						
							
							101

						
							
							89.7

						
							
							2.860

						
							
							74

						
							
							94.1

						
							
							2.643

						
							
							107

						
							
							93.3

						
							
							2.250

						
							
							1.239

						
							
							0.280

						
							
							0.050

						
							
							0.828

						
					

					
							
							Suicidal ideation

						
							
							138

						
							
							52.7

						
							
							3.141

						
							
							127

						
							
							70.7

						
							
							3.663

						
							
							138

						
							
							55.0

						
							
							3.372

						
							
							14.617

						
							
							0.0003*

						
							
							11.109

						
							
							0.002*

						
					

					
							
							Any 

						
							
							226

						
							
							69.8

						
							
							2.617

						
							
							175

						
							
							80.4

						
							
							2.979

						
							
							246

						
							
							78.4

						
							
							2.488

						
							
							7.652

						
							
							0.011*

						
							
							0.294

						
							
							0.622

						
					

				
			

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							(b)

						
							
							2017

						
							
							2020

						
							
							2017 vs 2020

						
					

					
							
							n

						
							
							%

						
							
							SE

						
							
							n

						
							
							%

						
							
							SE

						
							
							n

						
							
							%

						
					

					
							
							MDE

						
							
							54

						
							
							95.7

						
							
							2.598

						
							
							180

						
							
							91.4

						
							
							2.231

						
							
							1.236

						
							
							0.277

						
					

					
							
							GAD

						
							
							74

						
							
							94.1

						
							
							2.643

						
							
							107

						
							
							93.3

						
							
							2.250

						
							
							0.050

						
							
							0.828

						
					

					
							
							Suicidal ideation

						
							
							79

						
							
							75.5

						
							
							4.638

						
							
							136

						
							
							58.5

						
							
							3.576

						
							
							9.364

						
							
							0.006*

						
					

					
							
							Any 

						
							
							102

						
							
							87.2

						
							
							3.311

						
							
							243

						
							
							83.2

						
							
							2.460

						
							
							1.084

						
							
							0.346

						
					

				
			

			†Weighted by population group and gender per institution

			*p<0.05
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			Age of onset for common mental disorders 

			The age of onset distribution for MDE, GAD, suicidal ideation, and any of these three outcomes up to age 22 years across both institutions is shown in Figure 1 (SU), Figure 2 (UCT) and Figure 3 (UCT and SU pooled). The log-rank tests (Tukey–Kramer adjustment) show that the age of onset failure times for MDE, GAD, suicidal ideation, and any of these outcomes at SU (across 2015, 2017 and 2022) and UCT (2017 and 2020) are all significantly different from each other (p<0.0001). These curves show consistently that the age of onset for all disorders in both institutions was earlier in 2020 compared to 2017, and at SU the age of onset for all disorders was earlier in 2017 compared to 2020. These results demonstrate that over time students were developing symptoms at a younger and younger age, and that this contributed to the higher prevalence rates observed before and after COVID-19.
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			Figure 1:	Age of onset curves up to age 22 for (a) major depressive episode (MDE), (b) generalised anxiety disorder (GAD), (c) suicidal ideation, and (d) any of these outcomes among first-year students at Stellenbosch University in 2015, 2017 and 2020.
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			Figure 2:	Age of onset curves up to age 24 for (a) major depressive episode (MDE), (b) generalised anxiety disorder (GAD), (c) suicidal ideation, and (d) any of these outcomes among first-year students at University of Cape Town, for 2017 and 2020.
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			Figure 3:	Age of onset curves up to age 24 for (a) major depressive episode (MDE), (b) generalised anxiety disorder (GAD), (c) suicidal ideation, and (d) any of these outcomes among first-year students at Stellenbosch University and University of Cape Town, before and after COVID-19.
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			Net effects controlling for demographic changes in student enrolment

			Regression analysis was used to establish if the observed changes in prevalence estimates shown in Table 2 are a function of changes in the demographic composition of the students over time. Table 5 shows the analysis of net changes in lifetime prevalence as of 2 years prior for each of the outcomes, with Model 1 illustrating the gross effect over time and Model 2 including controls for changes in the sociodemographic profile of students. As seen in Table 5a, after controlling for changes in the demographic composition of the student body, there was a significant increase in the proportion of first-year students at SU already exhibiting symptoms of MDE before they arrived at university between 2015 and 2017 (RR=1.4, 95% CI=1.1–1.8) and between 2017 and 2020 (RR=1.8, 95% CI=1.5–2.1), with the changes observed between 2015 and 2017 not significantly different from changes between 2017 to 2020 (p=0.327). For GAD, the lifetime prevalence as of 2 years prior at SU showed no significant changes between 2015 and 2017 (RR=1.0, 95% CI=0.8–1.4) but increased significantly between 2017 and 2020 (RR=1.3, 95% CI=1.0–1.7), although again the change from 2015 to 2017 was not significantly different from the change between 2017 and 2020 (p=0.304). For suicidal ideation, no significant change was observed between 2015 and 2017 (RR=1.0, 95% CI=0.9–1.2) but a significant increase occurred between 2017 and 2020 (RR=1.2, 95% CI=1.1–1.4), although the change between 2015 and 2017 was not significantly different from the change between 2017 and 2020 (p=0.407). Finally, for any disorder, the change between 2015 and 2017 was not significant (RR=1.0, 95% CI=0.9–1.2), but did change significantly between 2017 and 2020 (RR=1.3, 95% CI=1.2–1.4), although again the change between 2015 and 2017 was not significantly different from the change between 2017 and 2020 (p=0.249). 

			As shown in Table 5b, at UCT the lifetime prevalence as of 2 years prior increased significantly between 2017 and 2020 for MDE (RR=1.4, 95% CI=1.1–1.8), but did not change significantly for GAD (RR=11.1, 95% CI=0.8–1.6), suicidal ideation (RR=0.9, 95% CI=0.7–1.1) or for any of these outcomes (RR=1.0, 95% CI=0.9–1.2) controlling for changes in demographic characteristics of students. 
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			The regression analysis of the net effect of changes in 12-month prevalence among students with lifetime disorder as of 2 years ago, as well as the analysis of changes in 12-month prevalence among students without a lifetime disorder as of 2 years ago are provided as supplementary material (see Supplementary tables 4 and 5). At SU, the 12-month prevalence among lifetime cases as of 2 years prior for MDE and GAD did not change significantly between 2015 and 2017 or between 2017 and 2020, controlling for changes in demographic profile of the students. However, suicidal ideation increased significantly between 2015 and 2017 (RR=1.6, 95% CI=1.3–2.0) and decreased significantly between 2017 and 2020 (RR=0.6, 95% CI=0.4–0.9), while for any disorder there was a significant increase between 2015 and 2017 (RR=1.3, 95% CI=1.1–1.6) and no change between 2017 and 2020 (RR=1.0, 95% CI=0.7–1.3). A similar pattern was seen at UCT between 2017 and 2020, with no significant changes observed in the 12-month prevalence among students with a lifetime diagnosis as of 2 years prior, for MDE, GAD or any disorder, although a decrease was observed for suicidal ideation (RR=0.4, 95% CI=0.3–0.7). 

			The 12-month prevalence among students without a lifetime diagnosis as of 2 years ago did not change at SU for MDE between 2015 and 2017 (RR=0.9, 95% CI=0.4–1.9), but increased significantly between 2017 and 2020 (RR=3.1, 95% CI=1.6–6.0) controlling for demographic changes in student composition. There were no significant changes for GAD between 2015 and 2017 (RR=1.6, 95% CI=0.8–2.9) or between 2017 and 2020 (RR=1.4, 95% CI=0.8–2.5), while suicidal ideation increased between 2015 and 2017 (RR=2.2, 95% CI=1.3–3.7) and did not change between 2017 and 2020 (RR=0.8, 95% CI=0.5–1.5). For any disorder, there was an increase between 2015 and 2017 (RR=2.5, 95% CI=1.5–4.2) but no change between 2017 and 2020 (RR=0.8, 95% CI=0.5–1.4). At UCT between 2017 and 2020 there were no significant changes in the 12-month prevalence among students without a lifetime diagnosis as of 2 years ago in any of the outscores, controlling for demographic changes. 
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			Table 5:	Regression analysis of changes in lifetime prevalence as of 2 years prior among first-year students at (a) Stellenbosch University and (b) University of Cape Town

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							(a)

						
							
							Major depressive episode

						
							
							Generalised anxiety disorder

						
							
							Suicidal ideation

						
							
							Any

						
					

					
							
							Model 1

						
							
							Model 2

						
							
							Model 1

						
							
							Model 2

						
							
							Model 1

						
							
							Model 2

						
							
							Model 1

						
							
							Model 2

						
					

					
							
							OR

						
							
							95% CI

						
							
							aOR

						
							
							95% CI

						
							
							Z-score
(p-value)†

						
							
							OR

						
							
							95% CI

						
							
							aOR

						
							
							95% CI

						
							
							Z-score
(p-value) †

						
							
							OR

						
							
							95% CI

						
							
							aOR

						
							
							95% CI

						
							
							Z-score
(p-value) †

						
							
							OR

						
							
							95% CI

						
							
							aOR

						
							
							95% CI

						
							
							Z-score
(p-value) †

						
					

					
							
							2017 vs 2015‡

						
							
							1.412

						
							
							1.114

						
							
							1.760

						
							
							1.410

						
							
							1.101

						
							
							1.773

						
							
							
							
							1.092

						
							
							0.832

						
							
							1.411

						
							
							1.038

						
							
							0.778

						
							
							1.363

						
							
							
							
							1.098

						
							
							0.911

						
							
							1.235

						
							
							1.053

						
							
							0.888

						
							
							1.226

						
							
							
							
							1.052

						
							
							0.918

						
							
							1.186

						
							
							1.029

						
							
							0.889

						
							
							1.169

						
							
							
					

					
							
							2020 vs 2017‡

						
							
							1.671

						
							
							1.387

						
							
							1.972

						
							
							1.757

						
							
							1.456

						
							
							2.071

						
							
							0.979

						
							
							(0.327)

						
							
							1.271

						
							
							0.975

						
							
							1.626

						
							
							1.337

						
							
							1.019

						
							
							1.716

						
							
							1.029

						
							
							(0.304)

						
							
							1.218

						
							
							1.048

						
							
							1.387

						
							
							1.244

						
							
							1.068

						
							
							1.418

						
							
							0.830

						
							
							(0.407)

						
							
							1.255

						
							
							1.118

						
							
							1.384

						
							
							1.298

						
							
							1.158

						
							
							1.427

						
							
							1.153

						
							
							(0.249)

						
					

					
							
							2020 vs 2015‡

						
							
							2.36

						
							
							1.985

						
							
							2.754

						
							
							2.478

						
							
							2.070

						
							
							2.905

						
							
							
							
							1.388

						
							
							1.097

						
							
							1.729

						
							
							1.393

						
							
							1.089

						
							
							1.751

						
							
							
							
							1.302

						
							
							1.142

						
							
							1.462

						
							
							1.313

						
							
							1.143

						
							
							1.483

						
							
							
							
							1.32

						
							
							1.193

						
							
							1.44

						
							
							1.344

						
							
							1.21

						
							
							1.469

						
							
							
							 

						
					

					
							
							Gender (female)

						
							
							
							
							
							1.676

						
							
							1.281

						
							
							2.192

						
							
							
							
							
							
							
							2.298

						
							
							1.672

						
							
							3.159

						
							
							
							
							
							
							
							1.385

						
							
							1.101

						
							
							1.742

						
							
							
							
							
							
							
							1.439

						
							
							1.148

						
							
							1.805

						
							
							
							 

						
					

					
							
							Population group (black)

						
							
							
							
							
							0.869

						
							
							0.663

						
							
							1.140

						
							
							
							
							
							
							
							0.682

						
							
							0.508

						
							
							0.914

						
							
							
							
							
							
							
							1.197

						
							
							0.945

						
							
							1.516

						
							
							
							
							
							
							
							1.033

						
							
							0.814

						
							
							1.311

						
							
							
							 

						
					

					
							
							First-generation students

						
							
							
							
							
							1.031

						
							
							0.787

						
							
							1.351

						
							
							
							
							
							
							
							1.465

						
							
							1.111

						
							
							1.932

						
							
							
							
							
							
							
							1.015

						
							
							0.802

						
							
							1.285

						
							
							
							
							
							
							
							1.021

						
							
							0.807

						
							
							1.292

						
							
							
							 

						
					

					
							
							LGBTQ

						
							
							
							
							
							3.245

						
							
							2.391

						
							
							4.403

						
							
							
							
							
							
							
							2.218

						
							
							1.608

						
							
							3.058

						
							
							
							
							
							
							
							3.000

						
							
							2.219

						
							
							4.056

						
							
							
							
							
							
							
							3.141

						
							
							2.269

						
							
							4.350

						
							
							
							 

						
					

					
							
							Disability

						
							
							
							
							
							1.422

						
							
							1.057

						
							
							1.914

						
							
							
							
							
							
							
							1.551

						
							
							1.126

						
							
							2.137

						
							
							
							
							
							
							
							1.469

						
							
							1.114

						
							
							1.936

						
							
							
							
							
							
							
							1.621

						
							
							1.224

						
							
							2.147

						
							
							 

						
							
							 

						
					

					
							
							F

						
							
							36.700

						
							
							37.06

						
							
							
							
							3.81

						
							
							3.91

						
							
							
							
							7.240

						
							
							7.17

						
							
							
							
							12.400

						
							
							13.46

						
							
							 

						
							
							 

						
					

					
							
							df

						
							
							2

						
							
							2

						
							
							
							
							2

						
							
							2

						
							
							
							
							2

						
							
							2

						
							
							
							
							2

						
							
							2

						
							
							
							 

						
					

					
							
							p

						
							
							<0.0001*

						
							
							<0.0001*

						
							
							
							
							0.0223*

						
							
							0.0202*

						
							
							
							
							0.0007*

						
							
							0.0008*

						
							
							
							
							<0.0001

						
							
							<0.0001

						
							
							 

						
							
							 

						
					

				
			

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							(b)

						
							
							Major depressive episode

						
							
							Generalised anxiety disorder

						
							
							Suicidal ideation

						
							
							Any

						
					

					
							
							Model 1

						
							
							Model 2

						
							
							Model 1

						
							
							Model 2

						
							
							Model 1

						
							
							Model 2

						
							
							Model 1

						
							
							Model 2

						
					

					
							
							OR

						
							
							95% CI

						
							
							aOR

						
							
							95% CI

						
							
							OR

						
							
							 95% CI

						
							
							aOR

						
							
							95% CI

						
							
							OR

						
							
							95% CI

						
							
							aOR

						
							
							95% CI

						
							
							OR

						
							
							95% CI

						
							
							aOR

						
							
							95% CI

						
					

					
							
							2020 vs 2017‡

						
							
							1.5

						
							
							1.2

						
							
							1.8

						
							
							1.4

						
							
							1.1

						
							
							1.8

						
							
							1.2

						
							
							0.9

						
							
							1.6

						
							
							1.1

						
							
							0.8

						
							
							1.6

						
							
							1.0

						
							
							0.8

						
							
							1.1

						
							
							0.9

						
							
							0.7

						
							
							1.1

						
							
							1.1

						
							
							0.9

						
							
							1.2

						
							
							1.0

						
							
							0.9

						
							
							1.2

						
					

					
							
							Gender (female)

						
							
							
							
							
							1.6

						
							
							1.0

						
							
							2.3

						
							
							
							
							
							1.5

						
							
							1.0

						
							
							2.4

						
							
							
							
							
							1.3

						
							
							0.9

						
							
							1.8

						
							
							
							
							
							1.2

						
							
							0.8

						
							
							1.8

						
					

					
							
							Population group (black)

						
							
							
							
							
							0.7

						
							
							0.5

						
							
							1.0

						
							
							
							
							
							0.5

						
							
							0.3

						
							
							0.8

						
							
							
							
							
							1.0

						
							
							0.7

						
							
							1.5

						
							
							
							
							
							0.8

						
							
							0.5

						
							
							1.1

						
					

					
							
							First-generation students

						
							
							
							
							
							0.8

						
							
							0.6

						
							
							1.2

						
							
							
							
							
							1.4

						
							
							0.9

						
							
							2.1

						
							
							
							
							
							0.8

						
							
							0.6

						
							
							1.2

						
							
							
							
							
							1.1

						
							
							0.7

						
							
							1.7

						
					

					
							
							LGBTQ

						
							
							
							
							
							3.1

						
							
							1.9

						
							
							4.8

						
							
							
							
							
							1.8

						
							
							1.2

						
							
							2.8

						
							
							
							
							
							2.8

						
							
							1.7

						
							
							4.5

						
							
							
							
							
							3.3

						
							
							1.9

						
							
							5.6

						
					

					
							
							Disability

						
							
							
							
							
							1.3

						
							
							0.8

						
							
							2.1

						
							
							
							
							
							1.3

						
							
							0.8

						
							
							2.1

						
							
							
							
							
							1.9

						
							
							1.2

						
							
							3.0

						
							
							
							
							
							1.6

						
							
							1.0

						
							
							2.7

						
					

					
							
							F

						
							
							10.140

						
							
							6.460

						
							
							1.100

						
							
							0.37

						
							
							0.250

						
							
							1.73

						
							
							0.850

						
							
							0.06

						
					

					
							
							df

						
							
							1

						
							
							1

						
							
							1

						
							
							1

						
							
							1

						
							
							1

						
							
							1

						
							
							1

						
					

					
							
							p

						
							
							0.0015*

						
							
							0.0113*

						
							
							0.2948

						
							
							0.5411

						
							
							0.6158

						
							
							0.1887

						
							
							0.3556

						
							
							0.8089

						
					

				
			

			†Comparison of aRR for 2017 vs 2015 with 2020 vs 2017

			‡Corrected ORs (i.e. risk ratios)

			*p<0.05
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			Discussion

			We examined the impact of COVID-19 on the mental health of first-year students at two universities in South Africa by analysing changes in the prevalence and onset of three common mental disorders before and during the outbreak of the global pandemic, and comparing these to the changes observed between 2015 and 2017. Our analysis of cross-sectional survey data collected at SU in 2015, 2017 and 2020, and from UCT in 2017, showed no consistent pattern of increases in the prevalence of MDE, GAD and suicidal ideation before and during the first two waves of COVID-19. There were no significant changes in the 12-month prevalence of common mental disorders at either institution before and after the outbreak of COVID-19, except for an increase in prevalence of MDE at SU and a decrease in suicidal ideation at UCT. Our data suggest that while COVID-19 had an impact on the mental health of some students, this impact was not consistently observed across both institutions or across all mental health outcomes, and, where increases were observed between 2017 and 2020, these were mostly no larger than increases previously observed between 2015 and 2017.

			These survey data highlight the prevalence of common mental disorders among university students in South Africa and the need for effective and accessible campus-based interventions to promote student wellness. In 2020 the 12-month prevalence for any of the three common mental disorders we assessed was 53.7% and 58.5% at SU and UCT, respectively. MDE was the most common mental health problem reported in the past 12 months (SU: 40.3%; UCT:45.3%), followed by suicidal ideation (SU:32.7%; UCT: 36.0%) and GAD (SU: 27.6%; UCT: 29.7%). These prevalence rates are significantly higher than those observed in the general population29 and confirm the need for an urgent focus on developing scalable student mental health interventions in South Africa.

			Between 2017 and 2020, across both institutions, the only significant increase in 12-month prevalence was for MDE at SU (24.4% vs 40.3%). All other outcomes remained unchanged or, in the case of suicidal ideation at UCT, significantly decreased (48.9% vs 36.0%). In contrast, between 2015 and 2017 significant increases were observed at SU for MDE (16.8 vs 24.4%), suicidal ideation (24.1% vs 36.9%), and for any of the outcomes (36.6% vs 47.8%). While lifetime prevalence did not increase between 2017 and 2020 for any of the outcomes at UCT, significant increases were observed at SU for lifetime MDE (27.4% vs 47.6%), GAD (23.3% vs 29.6%), suicidal ideation (49.6% vs 60.0%) and any outcome (57.8% vs 70.9%). Crucially, our findings show that where increases were observed in lifetime prevalence rates, these had started to increase before the outbreak of COVID-19. Furthermore, when adjusting for changes in the demographic profile of students over time, the increases in risk ratios between 2017 and 2020 were not consistently higher than the increases observed between 2015 and 2017, suggesting that some of the changes we observed can be attributed to increased enrolment among students with higher risk of mental disorder (i.e. female students).
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			To contextualise our findings, it is important to note that university students in South Africa face several serious challenges that pre-date COVID-19, including food insecurity, housing insecurity, and the stress associated with living in a country where violence, crime and trauma are endemic.30-34 In the context of these adversities, COVID-19 is just one more challenge among many. Furthermore, pandemics are not new to South Africa; the enduring HIV and TB syndemic have long affected the lives of many South Africans, including university students.35,36 Indeed, South Africa has the highest number of people living with HIV in the world, with infection rates of 20.4% among 15–49 year olds and an estimated 80 000 TB-related deaths each year.37,38 Local historical, health, and socioenvironmental factors have shaped the impact of COVID-19 in South Africa and hence also students’ experiences of the pandemic. 37 It is possible that growing up with the constant presence of multiple life-threatening infectious diseases may have de-sensitised some students to the psychological impact of COVID-19. 

			It is also important to note that between 2015 and 2017 university students across South Africa participated in mass protests as part of the #FeesMustFall movement39 that aimed, among other things, to resist increases in student fees and decolonise universities. These protests disrupted learning at all South African universities, caused widespread property damage, and led to the cancelation of exams.40,41 The military and riot police were deployed to campuses and sometimes clashed violently with students, resulting in student deaths.42 The disruptions and trauma caused by these protests no doubt had a profound impact on student mental health and likely attributed to the high rates of mental disorders we observed in 2017, especially at UCT where the #FeesMustFall campaign was prolonged and intense. Given this political context in 2017, it is unsurprising that very few changes were observed in the prevalence of common mental disorders between 2017 and 2020, even though there was a global pandemic in this time. 

			There are also at least three other interpretations of our findings. Firstly, students may be more resilient than is assumed in much of the current student mental health literature, as has been pointed out by authors who have highlighted the dangers of the rise in ‘therapeutic education’ and the positioning of all students as patients in need of treatment.43 Secondly, diagnostic criteria for mental disorders do not capture all forms of psychological distress and suffering.44 It is possible that there are much higher numbers of students who were distressed by COVID-19 but do not meet the threshold for a disorder and are thus not included in our prevalence estimates. The model of the pandemic as a trauma that leads to psychopathology may not be the most appropriate way to conceptualise the impact of the pandemic on students, despite the widespread usage of the trauma model in this context.44 Thirdly, the data we collected in 2020 was collected between April and July (i.e. during the first waves of the pandemic) and this may have been too soon to capture the full impact of the pandemic on students’ mental health. 
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			Limitations

			This study is the first in South Africa to examine the impact of COVID-19 on the mental health of first-year university students using cross-sectional data at three timepoints, before and after COVID-19. As such it provides novel insights into the psychological impact of the global pandemic in a LMIC and helps to contextualise this impact within pre-existing high rates of psychological distress among students in South Africa. However, the study has several limitations. First, the low response rate could lead to bias in estimating trends. Nonetheless, the response rate did not change over time, reducing the plausibility of this accounting for lack of a trend. Second, there were important changes in prevalence rates before the pandemic, which makes it much more difficult than otherwise to evaluate pandemic effects. Third, the (non)-effects we observed are based on data collected in the first year of the pandemic and it is possible that effects may have increased in the following year. Finally, we considered data collected only from first-year students at two well-resourced universities in the Western Cape Province. It is possible that a different pattern would be observed among senior students and those attending rural and less well-resourced institutions.

			Conclusion

			COVID-19 has had far-reaching economic, social and health consequences across the globe, with vulnerable groups disproportionally affected. Concern has been expressed about the mental health of university students globally, even before the pandemic, with data suggesting students are more vulnerable than the general population to common mental disorders and that the prevalence of psychological distress has increased in the wake of COVID-19. Nonetheless our analysis of data collected from first-year students at two universities in South Africa before and during the pandemic suggests that there has not been a clear or consistent pattern of increases in prevalence of MDE, GAD or suicidal ideation, and that where increases are observed, they preceded the pandemic. These findings suggest that, in the context of ongoing adversity and disruptions on South African university campuses in recent years, COVID-19 may be just one more stressor that local students face and that its impact on student mental health may not be as marked in South Africa compared to in other regions.
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