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Objective and methods: Mental health problems among adults are a growing public health concern, and middle-income countries such as South Africa are disproportionally affected. Using a large scale nationally representative weighted survey, we assessed the prevalence of probable depression, probable anxiety, and adverse childhood experiences (ACEs), and explored associations between probable depression, probable anxiety, ACEs, socio-economic status, and demographic characteristics.

Results: Nationally, 25.7, 17.8, and 23.6% of respondents, respectively, reported scores of ≥10 on the Patient Health Questionnaire-9 (PHQ-9) and Generalized Anxiety Disorder-7 (GAD-7), indicating probable depression or probable anxiety, and an ACE score of ≥4 (high exposure). Overall probable depression prevalence across South Africa varied from 14.7 to 38.8%. Both probable depression and probable anxiety were more frequently reported among adults who were: retired and older (>65 years of age), and widowed, divorced, or separated; living in metropolitan areas; and only had primary school education. In a multivariable adjusted logistic regression, the likelihood of reporting probable depression or probable anxiety was also found to increase with each standard deviation increase in the ACE score (p < 0.001), independent of other socio-demographic determinants.

Conclusion: The prevalence of probable depression among respondents in South Africa varies significantly across the nine provinces. Furthermore, higher ACE score and several socio-demographic determinants were associated with a higher likelihood of probable depression and probable anxiety. Adult mental health services are urgently needed to identify groups of the population vulnerable to mental health problems for better targeting of interventions. Given the range of probable depression prevalence across the country, provincial level plans and resources should also reflect the burden of mental health problems in that province.
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Introduction

Mental health problems among adults in low- or middle-income countries is an ever-increasing public health concern (1). In a 2009 study in South Africa, a middle-income country with significant income disparity (2), nearly 20% of adults were reported to suffer from impaired mental health, with less than a quarter of this population ever seeking mental health treatment (3). In 2013, the highest lifetime prevalence rate of depression was reported in a study in the Eastern Cape (31.4%), one of the poorest provinces in South Africa (4). Another South African study conducted in 2018 in urban informal settlements found that nearly one in every five women reported moderate to severe levels of anxiety (5). It has also been reported that more than half of South African adults have been exposed to adverse childhood experiences (ACEs) such as emotional or sexual abuse during childhood, with about 40% having experienced some sort of emotional neglect before the age of 18 years (6).

Certainly, several factors are known to influence the development of depression, such factors include anxiety (7), early adversity (8, 9), socio-economic status and demographic characteristics (10–13). Due to fear, uncertainty and social and economic disruptions associated with the COVID-19 pandemic, the prevalence of mental illness in South Africa, as in other countries (14), may have worsened. Findings from a recent study in a smaller urban setting demonstrated that adults with a history of early adversity were more likely to experience depressive symptoms, particularly when at a high risk for COVID-19 infection (15). Evidence for the substantial impact of COVID-19 on mental health in South Africa was also documented as early as October 2020, just a few months after the initial lockdown (March 2020), with the authors suggesting likely implications on future mental health for South Africans (16). Considering the inequalities in South Africa, taken with the economic and social turmoil of the pandemic, individuals living in poverty and with poor mental health are at increased risk of remaining impoverished due to difficulties with learning and earning, higher health expenses and discrimination (17).

Mental illness significantly impairs overall health (18) with the comorbidity of depression and anxiety being reported in numerous settings (19, 20). Likewise, higher ACE scores can—independent of other risk factors—identify groups of individuals at heightened mean risk of poor health in later life (21). This large-scale, nationally representative study, therefore, assessed the prevalence of mental health problems among South African adults (post COVID-19 wave 3) and explored socio-economic and demographic associations with probable depression, probable anxiety, and ACEs. This study provides important evidence for understanding determinants that are strongly linked to probable depression and probable anxiety outcomes, which may assist in identifying mechanisms of these associations, and aid in developing targeted intervention strategies to reduce the risk of poor mental health in South Africa. The data was also disaggregated by province to inform provincial service provision and prevention.



Materials and methods

This cross-sectional study surveyed a nationally representative sample of adults (>18 years old). Data collection commenced on the 3rd September and concluded on the 29th October, 2021 (10 weeks). Data collection was carried out by a team of 180 experienced fieldworkers across the nine provinces of South African drawing upon established research infrastructure and staff coordination system. All fieldworkers went through extensive training on the survey items (item understanding, language proficiency, explanations to participants, questionnaire flow) with mock interviews prior to commencement of data collection to ensure uniform understanding and execution of the survey. Retraining occurred for field staff that required additional support identified through daily back checking and fieldwork coordinators. Interviews were conducted with 3,402 participants across the nine provinces of South Africa (Figure 1). Data collection was obtained in a six-phase approach with the use of a stratified probability sampling method as outlined below (Figure 2).
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FIGURE 1
 Population demographics outlining the nine provinces of South Africa.
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FIGURE 2
 Schematic illustration of the six phases of data collection. GIS, Geographical Information System.


In phase 1, we identified community sizes (metropolitan areas, cities, large and small towns, large villages, and rural areas) and gender distribution to ensure adequate representation across provinces. Phase 2 consisted of randomly selected sampling units (defined as small areas) where six interviews (minimum recommend number statistically) per small area would be conducted. Phase 3 made use of mapping technology (GIS) to identify a starting location. Once a starting point was identified, phase 4 proceeded with the first household being interviewed. Thereafter, five houses were omitted, and the sixth household was interviewed. In South Africa, the term household refers to either one person living alone or a group of people—usually, but not always, members of one family who live together for at least four nights a week, and whose food and other household expenses are managed as one unit. In phase 5 interviewers requested a list of all households residing in the dwelling, after which a built-in randomized program selected specific households to be interviewed. This was based on the total number of households in the dwelling. Finally, in phase 6, an automated Kish grid selected the respondent in the identified household who were older than the age of 18 years to be interviewed for data collection.

The study obtained approval from the Human Research Ethics Committee (Non-Medical) of the University of the Witwatersrand, South Africa (H21/06/36). Written informed consent was obtained from each respondent.


Survey

Data collection took place through face-to-face interviews to administer a survey with the use of computer assisted personal interviewing technology. The survey included questions related to respondent and household demographics. Province and community size (metropolitan, city/town, rural/village) were recorded and information collection on household assets, age, gender, employment status, marital status, education attained, and mental health. A household asset score—an indicator of socio-economic status—was computed in alignment with the Demographic and Health Surveys household questionnaire. This included a tally of all major operational household amenities (e.g., refrigerator, washing machine, television, computer etc.). In this cross-sectional study, household asset score tertiles were computed and used as an indicator of economic differentiation (22–24).

Due to the nature of the survey, mental health risk was based on the presence of symptoms and not on diagnoses made by a trained mental health professional. As such, depression and anxiety as an outcome will be referred to as probable depression and probable anxiety throughout this study.

To assess probable depression, the Patient Health Questionnaire (PHQ-9) scale was used (25). This scale consists of 9 questions with responses recorded on a four-point Likert scale ranging from 0 (“Not at all”) to 3 (“Nearly every day”). The level of probable depression was then categorized into five groups, which were, minimal, mild, moderate, moderately severe, and severe based on scoring in the range of 0–4, 5–9, 10–14, 15–19, and 20–27, respectively (25). The PHQ-9 survey has been clinically validated with a sensitivity of 88.0% and a specificity of 88.0% at a cut-off score of 10 or higher (25). Therefore, binary classification of probable depression was defined by a PHQ-9 score of 10 or greater.

Similarly, to assess probable anxiety, the Generalized Anxiety Disorder (GAD-7) scale was used (25). The GAD-7 scale consists of 7 questions with a four-point Likert response scale ranging from 0 (“Not at all”) to 3 (“Nearly every day”). The level of probable anxiety was categorized into four groups, which were minimal, mild, moderate, and severe based on scoring in the range of 0–4, 5–9, 10–14, and 15–21, respectively (25). Binary classification of probable anxiety was defined by a GAD-7 score of 10 or greater (26).

Adverse childhood experiences (ACEs) were measured through a 12-item ACE questionnaire (Supplementary Table 1), which is an individual's retrospective report of specific adversities experienced over the first 18 years of their life (27). Exposure to ACEs was operationalized using 12 types of experiences falling within three categories: emotional and/or physical abuse, sexual abuse, or household dysfunction (27). An overall ACE score was calculated based on the number of affirmative responses (yes response) to the binary 12 ACE questions (no = 0/yes = 1). The accumulative ACE score was categorized into 3 exposure groups based on scoring 0 (low exposure); 1–3 (intermediate exposure) and 4–12 (high exposure), respectively (28).



Statistical analyses

For all statistical analyses, IBM® SPSS® version 28 (IBM Corporation, Armonk, New York) and GraphPad Prism version 5.03 for Microsoft® Windows (GraphPad Software, San Diego, California, USA) were used to analyze and plot the data. Additionally, QGIS (Penn Libraries, Philadelphia, PA) was used to plot and scale the geographical location of the South African provinces (Figures 1, 3).
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FIGURE 3
 Prevalence of mental health risk across South Africa. PHQ9, Patient Health Questionnaire; GAD7, Generalized Anxiety Disorder.


All statistics were weighted to represent the most recent census of the South African population (>15 years of age). The weighted matrix factored in age, sex, population group, home language and provincial distribution. Proportions across socio-demographics (age, marital status, education level, employment, household assets and urbanicity) and provinces were determined with crosstabs with significant differences indicated by Chi-square tests and presented as percentages. Univariate and multivariable adjusted binary logistic regressions were performed to determine the odds of probable depression (PHQ-9 score ≥ 10) and probable anxiety (GAD-7 score ≥ 10) in adulthood with either ACEs or ACEs and socio-demographic contributors (age, sex, race, marital status, education level, employment, household assets and urbanicity) as confounders. Additionally, linear regression analyses were conducted with probable depression score, or probable anxiety score as continuous dependent variables and tested separately for their association with ACEs or, ACEs and a combination of socio-demographic contributors. In all statistical analyses, probable depression, and probable anxiety (continuous or binary) were considered dependent outcome variables, while ACE score and/or socio-demographic determinants were considered independent variables in the various models.




Results

In total, 3,402 respondents (female: 50.8%; male: 49.2%) were included in the final analyses (Table 1). Respondents were predominantly adults under the age of 44 years (18–24 years: 13.2%; 25–34 years: 25.4%; 35–44 years: 30.8%; 45–54 years: 19.0%; 55–64 years: 8.5% and 65 years or older: 3.0%). The largest proportion of respondents were those who reported a marital status of single (57.1%), employed (60.7%), an education level of graduated high school or equivalent (49.2%), and reside in the Gauteng province [n = 1,144 (28.9%)] (Figure 1).


TABLE 1 General descriptives of the South African survey respondents (n = 3,402).

[image: Table 1]


Prevalence of mental health problems

Overall, the majority of respondents had a minimal risk PHQ-9 score (48.2%), while those scoring as mild, moderate, moderately severe, and severe were 26.1, 16.9, 7.0, and 1.8%, respectively, which resulted in a prevalence of 25.7% of probable depression in South Africa (moderate, moderately severe, and severe) (Table 1). Northern Cape reported the highest prevalence of both probable depression (38.8%) and probable anxiety (29.3%) out of all nine provinces (Figure 3; Supplementary Table 2). Free State province reported the lowest prevalence of probable depression (14.7%), while KwaZulu-Natal reported the lowest prevalence of probable anxiety (8.6%). Furthermore, ACE scores were recorded in the range of 1.5–2.7, with the highest mean ACE score (2.7), reported in both the Western and Eastern Cape provinces (SD ≤1.7).



Socio-demographic correlates

Figure 4 (Supplementary Table 3) presents the prevalence of probable depression, probable anxiety, and ACEs among the study population stratified by socio-demographic characteristics. The prevalence of probable depression was highest among women (26.7%), widowed, divorced, or separated respondents (32.6%), and those who were retired (30.6%), 65 years or older (39.0%) and/or with a household asset score in the lowest tertile (26.4%). Additionally, probable depression was higher among respondents residing in the metropolitan area (27.0%) and/or with only a basic level of education, i.e., completed primary school (32.1%).
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FIGURE 4
 Mental health risk stratified by (A) marital status; (B) age categories, (C) employment status, (D) household asset score, (E) urbanicity, and (F) education level. %, percentage; NSC, National Senior Certificate (Grade 12).


The highest prevalence of probable anxiety (Figure 4; Supplementary Table 3) was among respondents who reported a marital status as widowed, divorced or separated (20.4%), and employment status of unemployed (21.9%), 65 years or older (22.6%), with a household asset score in the middle tertile (18.0%). Similar to those respondents who reported the highest probable depression, respondents with the highest probable anxiety also resided in the metropolitan area (19.7%), and/or only completed primary school (20.4%).

Upon categorizing those respondents according to their accumulated ACE scores, those in the highest exposure groups with an ACE score of 4 or greater (Figure 4; Supplementary Table 3) were respondents who were married or co-habit (25.1%), in the age range of 45–54 years (28.2%), currently unemployed (30.8%), or with a household asset score in the lowest tertile (28.9%). Furthermore, nearly a quarter of these respondents reported living in rural settings (24.9%), again with only a basic level of education (35.1%).



Associations of probable depression, probable anxiety, ACE score, and socio-demographics

We performed univariate and multivariable adjusted binary logistic regressions (Table 2A) to determine the odds of having either probable depression or probable anxiety with higher levels ACE exposure (model 1), or having ACE exposure, independent of socio-demographic characteristics (age, marital status, education level, employment, household assets and urbanicity) (model 2). In model 1, we determined that, the likelihood of having probable depression increased by 22% [OR, 1.22 (95% CI 1.217; 1.217)] with each standard deviation increase in the ACE score (p < 0.001). Similarly, the likelihood of having probable anxiety increased by 21% [OR, 1.21 (95% CI 1.208; 1.209)] with each standard deviation increase in the ACE score (p < 0.001). Furthermore, in model 2, the odds of either probable depression or probable anxiety increased with each standard deviation increase in the ACE score (p < 0.001), independent of other socio-demographic determinants.


Table 2A. Logistic regressions to determine the odds of having probable depression or probable anxiety in adulthood.
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In linear regression analyses, we found expected positive associations (Table 2B) between probable depression (adj. R2 = 0.100; β = 0.674; p < 0.001) or probable anxiety (adj. R2 = 0.113; β = 0.598; p < 0.001) and ACE score (model 1). Additionally, both probable depression (adj. R2 = 0.099; β = 0.619; p < 0.001) and probable anxiety (adj. R2 = 0.114; β = 0.564; p < 0.001) scores associated positively with ACE score, after adjustments for several socio-demographic confounders.


Table 2B. Standard multiple linear regression with probable depression score and probable anxiety score as dependent variables.
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Discussion

Data from this national study suggests a widespread prevalence of mental health problems across the South African adult population. More than a quarter of South African respondents reported moderate to severe symptoms of probable depression. In comparison with other national surveys conducted in low- and middle-income countries (LMICs), probable depression in South Africa is in line with a previous national survey [Peru: 23.2 % in 2020 (29)], however, is more than double that reported in another [Brazil: 7.9% in 2016 (30)]. Our survey also suggests that 17.8% of respondents reported probable anxiety (GAD-7 score ≥ 10) and 23.6% of respondents reported high-exposure ACE scores (≥4). Our data showed that probable depression, probable anxiety, and ACE prevalence varied across the nine provinces in the country, supporting earlier studies, which reported that differences in mental health risk exist across geographical areas of South Africa (13, 31).

Based on previous literature presenting evidence that mental health risk has significant associations with poverty (18, 32) and with higher prevalence previously reported in rural areas (33, 34), this could have resulted in the diverse prevalence of mental health risk we report across the provinces. I.e., the Eastern Cape province is reported to be one of the poorest provinces in South Africa (2019), with a total of 67.3% of adults living below the poverty line (35). Therefore, the ACE prevalence in the Eastern Cape was thus expected. We were, however, surprised to see the heightened ACE prevalence in the Western Cape province—one of the richest of the nine provinces in South Africa—and presumably the one province that also has had the least reconstruction to do post-apartheid (36–38). However, distance is one of the biggest barriers to all varieties of access to health care in the Western Cape (36–38). Therefore, we can only speculate that the ACE prevalence is highest in the Western Cape province due to a large proportion of the province lacking sufficient access to health care services (36–38). Likewise, it is known that depression is also strongly associated with poverty (32). Poverty and unemployment in South Africa are often rural phenomena and given that many of the rural inhabitants are linked to agricultural activities, the Northern Cape province may have reported the highest prevalence of probable depression due to this province accounting for the largest share of the South Africa's commercial agricultural land (37.1%) (39).

This study found a significant association between ACE scores with probable depression and probable anxiety outcomes across various models, even after adjusting for socio-demographic factors. Both probable depression and probable anxiety were associated with increased odds of ACE exposure. The fact that both probable depression and probable anxiety were associated with increased odds of ACE exposure is consistent with previous research pointing to an association between the degree of anxiety and depression, thus emphasizing the concomitance of anxiety and depression (40). From our data, 58.1% of respondents with probable depression also reported probable anxiety which further highlights the comorbidity of these two mental health conditions (40). Additionally, our finding of probable depression or probable anxiety likely increasing by 22 or 21% respectively, with each standard deviation increase in ACE score, is in line with previous literature stating that the early years of life are crucial in determining mental health outcomes in later life (41, 42). These findings therefore confirm previous studies that suggest reported ACEs are associated with an increased risk of mental health problems in adulthood (43, 44). This further highlights the importance of universal and population-based interventions in early childhood (41, 42), especially large-scale population-based surveys of the nature where the prevalence of exposure to ACEs is necessary; this could also determine how ACEs cluster within contexts which would aid in response. Comprehensive, integrated family- and community-center policies are required that not only stretch over government departments such as Health, Education and Social Development but, are also rooted in frameworks like the Nurturing Care Framework, which promotes a safe, secure, and nurturing environment in childhood (45). Social services should be trained to deliver their services as an adversity- and trauma-informed workforce.

Reports of probable depression, probable anxiety, and ACEs differed markedly across several socio-demographic determinants, such as marital status, age, education level, and living circumstances. Our evidence suggests that these factors increase the frequency and extent of depression independently of one another. Both probable depression and probable anxiety were significantly higher among respondents who reported being widowed, divorced, or separated than among those who reported being single, married or co-habiting (by >7%), which is similar to that reported by several other studies (46, 47). Likewise, numerous longitudinal studies have shown separation and divorce are associated with a high prevalence of depression (48–51), presumably due to financial and psychosocial stress related to marital disruption (52).

In recent years, studies of depression in later life have rapidly increased as its extent and etiology in older individuals are more fully explored (53). The prevalence of clinically significant depression at any given time in community samples of adults aged 65 years and older ranges from 9.8 to 38.0%, respectively (53–55), which is comparable to the finding in our 65-year and older age category (39.0%). Depression in later life is frequently seen as comorbid with several physiological and psychological conditions such as myocardial infarction (56), diabetes (57), stroke (58), and Alzheimer's disease (59). The aging process itself results in diverse changes in overall health which, over time, may alter an individual's self-image and esteem, autonomy, and overall functionality (60). Likewise, the prevalence of depression is more frequent among retirees (61), as changes in lifestyle adopted during many years in the workplace may alter an individual's psychosocial behavior (62). Additionally, many individuals understand the retirement process as one by which they start to become inactive (63), potentially generating feelings of uselessness and predisposing older adults to higher mental health risk.

Uneducated adults or those with little education vs. those who are better educated are at increased risk of both depression and anxiety, which confirms previous findings regarding the protective effect of higher levels of education against anxiety and depression (64) as a result of greater upward social mobility (65). A recent study on intergenerational transmission of depression in South Africa (66) reported that due to the historical social exclusion of people of color from access to quality education during the Apartheid era (1948–1994), many South African adults are adversely affected by their parents' education. Furthermore, vulnerable populations are at higher risk of adverse mental health due to their poor social environment (67). For example, South African adults living in communities that experience relatively higher levels of social dysfunction (crime) such as those residing in the metropolitan areas, are more likely to experience mental health problems (67, 68) demonstrating that poor mental health, poverty, and socio-economic status remain inextricably linked.

Despite the high prevalence of mental health problems across South Africa, few mental health services exist at primary health care facilities. Our data indicates that one in every four adults are likely to require mental health services, but it has been reported that only one in four South Africans with a severe mental disorder, or 27%, will receive treatment (69). In addition, mental ill-health is unfortunately surrounded by high levels of stigmatism in South Africa (70). This, in combination with the low prioritization of mental health, lends itself to poor implementation of mental health care plans, scarcity of trained mental health professionals and most importantly, a lack of a health care budget targeted at prevention, treatment, and support strategies (71). Although mental health care was considered an essential service during the COVID-19 pandemic lockdown period in South Africa, restrictions on physical contact and in-person consultations, along with transport and financial restrictions made access difficult. Thus, those seeking treatment were unable to access services, resulting in notable decreases in mental health visits (72).

Several countries have effectively integrated mental health services into primary health care facilities, with gains for both the national health care system and their respective patients (73, 74). For instance, Zimbabwe has introduced primary health care services for mental health that utilize health care workers (73), which, for the most part, is beneficial for countries who lack resources, such as South Africa. It is therefore recommended that primary health care facilities provide comprehensive mental health services including prevention, screening, treatment, and support strategies (75), which will likely result in better outcomes for those most susceptible.

A strength of this study was its use of national survey data, including respondents from all nine provinces of South Africa, weighted to be representative of South Africa's adult population. The field staff went through extensive training, but a limitation is that we did not conduct formal between fieldworker validation on all survey items. Self-reported mental health questionnaires where respondents are required to report their own personal experiences pose bias (76). Respondents are more likely to report experiences that are socially acceptable or preferred thus, we acknowledge this as an additional limitation of this study. By including a measure of ACEs, the study provides evidence for the contribution of early adversity to current mental health problems, over and above contemporary socio-demographics.

In conclusion, this study suggests that as many as one quarter of South African adults may suffer from probable depression with higher levels in certain provinces. Our findings also highlight that probable anxiety and ACE exposure differs across the provinces. Both probable depression and probable anxiety were more frequently observed among older, widowed, divorced, or separated adults and those with less education, fewer household assets and/or higher ACE exposure. Increased provision of accessible interventions and counseling programs is recommended especially in provinces with a relatively higher prevalence of mental health problems, with a specific focus on those at greater risk.
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