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Abstract

Background

The human resources for health (HRH) crisis and dearth of research on the health labour

market in South Africa informed the WiSDOM (Wits longitudinal Study to Determine the

Operation of the labour Market among its health professional graduates) cohort study. The

study aims to generate new knowledge on the career choices and job location decisions of

health professionals in South Africa.

Methods

WiSDOM is a prospective longitudinal cohort study. During 2017, the first cohort for each of

eight professional groups was established: clinical associates, dentists, doctors, nurses,

occupational therapists, oral hygienists, pharmacists and physiotherapists. These cohorts

will be followed up for 15 years. For the baseline data collection, each final year health pro-

fessional student completed an electronic self-administered questionnaire (SAQ), after pro-

viding informed consent. The SAQ included information on: demographic characteristics;

financing of training; reasons for choosing their profession; and their career intentions. We

used STATA® 14 to analyse the data.

Results

We obtained an 89.5% response rate and 511 final year health professional students com-

pleted the baseline survey. The mean age of all participants was 24.1 years; 13.1% were

born in a rural area; 11.9% and 8.0% completed their primary and secondary schooling in a

rural area respectively. The health professional students came from relatively privileged

backgrounds: 45.0% had attended a private school, the majority of their fathers (77.1%) had

completed tertiary education, and 69.1% of their mothers had completed tertiary education.

Students with higher socio-economic status (SES Quintiles 3–5) made up a larger propor-

tion of the occupational therapists (77.8%), physiotherapists (71.7%), doctors (66.7%), and
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dentists (64.7%). In contrast, individuals from SES Quintiles 1 and 2 were over-represented

among the clinical associates (75.0%), oral hygienists (71.4%), nurses (61.9%), and phar-

macists (56.9%). Almost one quarter (24.9%) of cohort members indicated that they had

partly financed their studies through loans. Although 86.3% of all cohort members indicated

that they plan to stay in their chosen profession, this ranged from 43.2% for clinical associ-

ates to 100% for dentists.

Conclusions

WiSDOM has generated new knowledge on health professional graduates of a leading

South African University. The results have implications for university selection criteria and

national health workforce planning.

Introduction

Investment in the health workforce or human resources for health (HRH) is essential for

strong and resilient health systems [1] and is a prerequisite for universal health coverage

(UHC) [2]. In 2016, the United Nations High-Level Commission on Health Employment and

Economic Growth proposed research on, and analysis of, health labour markets as part of

wide-ranging recommendations to ensure that all countries have sufficient numbers of compe-

tent, equitably-distributed HRH for UHC [3]. A health labour market is defined as “a dynamic

system comprising two distinct but closely related economic forces: the supply of health work-

ers and the demand for such workers, whose actions are shaped by a country’s institutions and

regulations” [4]. However, there is a dearth of research on health labour markets in low- and

middle-income countries (LMICs) [4]. Such labour market research can generate new knowl-

edge on the factors behind health workforce constraints, inform health workforce training

decisions and contribute to the design of more effective policies and/or HRH interventions

[5].

South Africa has at least 4 health professionals (doctors, nurses and midwives) per 1000

population, which is well above the minimum World Health Organization (WHO) norm of

2.5 per 1000 [6]. It also has well-established training institutions, skilled health workers, and

relatively effective professional regulation [7]. Notwithstanding these strengths, there is a

health workforce crisis in the country. This crisis manifests as geographical inequity of HRH,

mal-distribution between the public and private health sectors, ineffective leadership, manage-

ment and governance, staff shortages [8, 9], unprofessional behaviour and poor staff motiva-

tion [6]. These challenges compromise the quality of patient care and contribute to the sub-

optimal performance of the health system [10]. At present, the government’s main reform

aimed at improving the poor performance of the health care system is the establishment of a

National Health Insurance (NHI) system [11]. The NHI proposals are intended to improve

progress towards UHC through major changes in national health financing, the organisation

of the health system and the role of the private health sector [12]. However, the implementa-

tion of the NHI will be difficult without addressing HRH constraints and without evidence on

how health workers respond to policy changes [13].

Notwithstanding the substantial and growing body of literature on the health workforce,

the vast majority of HRH studies consist of case-studies [14, 15] or use cross-sectional study

designs [16–20]. Although these cross-sectional studies provide useful insights, they have a
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number of important limitations: they only include health professionals that have remained in

the health system; they do not provide information on dynamic changes over time; and they

cannot relate cause (such as a new HRH policy) and their effects (e.g. increased health worker

attrition or retention) [21]. Furthermore, national HRH information systems are weak or non-

existent, especially in LMICs [22–24], while health workforce data from regulatory authorities

vary considerably and are often limited to elementary socio-demographic information [5, 25].

Longitudinal study designs on the health workforce remain a novelty in HRH research and

provide several advantages over cross-sectional studies [21, 26, 27]. These studies have the

potential to examine the unique aspects of health labour markets, which include government

policy interventions to influence demand and/or supply of health workers, and individual

health worker preferences about work, leisure, family and lifestyle, and incentives embedded

in a country’s health system financing and organisation [28]. However, the majority of these

studies are conducted in high-income countries [25, 29–33]. Nonetheless, there has been an

encouraging increase in the use of HRH longitudinal study designs in LMICs, including the

Chinese Nurses’ Early eXit sTudy (NEXT) to investigate intention to leave and working condi-

tions [34], the Thai Nurse Cohort Study to generate evidence on the workforce dynamics and

health status of Thai nurses [35], and the Nurses Cohort Study in South Africa to determine

the career choices and job location decisions of 377 nurses in the cohort [36]. However, the

majority of these longitudinal cohort studies tend to focus on one category of health profes-

sionals, and hence significant knowledge gaps remain.

There is insufficient data on the health labour market, and a dearth of knowledge on the

long-term career choices and job location decisions of health professional graduates in South

Africa. We aimed to address this gap by establishing a cohort of eight professional groups that

graduated at the University of the Witwatersrand (Wits) in 2017. Wits University is located in

Johannesburg, South Africa, the vibrant, culturally diverse and leading commercial city on the

African continent.

Given the importance of the health workforce to achieving UHC, and to improving the per-

formance of the South African health system, this paper analyses the baseline characteristics of

the WiSDOM (Wits longitudinal Study to Determine the Operation of the labour Market

among its health professional graduates) cohort study. The WiSDOM study aims to examine

the career choices and job location decisions of Wits health professional graduates over a

period of 15 years. The WiSDOM study is critical in light of the current health sector reforms

in South Africa [12] and the global emphasis on research and the importance of investing in

the health workforce [3].

Methods

Study setting

Wits University was established in 1922, and is an internationally ranked, leading, research

intensive university with a global footprint [37, 38]. The University has a student body of 36

500 and comprises five faculties, of which the Faculty of Health Sciences (FHS) is one.

Although medical and basic science was first taught in 1912 before the formal establishment of

the University in 1922, the FHS celebrates its centenary in 2019 because the new Hospital Hill

Medical school was designed in 1919 [39]. The FHS plays an important, strategic role in health

service delivery and in the education of health professionals in South Africa and in the Africa

region. Each year, the FHS graduates around 600 health professionals, who are sought after

nationally, regionally and globally [38]. Similar to other universities in South Africa, the FHS

has specific selection policies in an effort to ensure that the health professional student intake

is more representative of the broader population [40]. The FHS is a leading research hub on
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the African continent and in the world, with the research impacting directly on improving the

lives of communities in South Africa [38].

Study design

WiSDOM is a prospective longitudinal cohort study. During 2017, the first cohort for each of

eight professional groups was established: clinical associates, dentists; doctors; nurses, occupa-

tional therapists, oral hygienists, pharmacists and physiotherapists. These cohorts will be fol-

lowed up for 15 years. More details of the WiSDOM study are available on the study website

[41]. An overview of the WiSDOM’s study design is shown in Fig 1. A single cohort would fail

to capture changes in Wits graduates over time but following up annual cohorts would be

unmanageable. Hence, we have decided to add a new cohort of graduates every five years with

the establishment of the next cohorts planned for 2022 and 2027.

Study population

The study population consists of the eight health professional categories trained in the Wits

Faculty of Health Sciences: clinical associates, dentists, doctors, nurses, occupational therapists,

oral hygienists, pharmacists and physiotherapists.

Clinical associates (also called physician assistants or clinical officers in other countries),

are mid-level healthcare workers, who undergo a three-year, full-time Bachelor of Clinical

Medical Practice degree that aims to develop sound knowledge of the medical and clinical sci-

ences [42]. At the end of the training, they are registered with the Health Professions Council

of South Africa (HPCSA) as clinical associates. Clinical associates are not required by law to

do internship or compulsory community service after graduation.

The Bachelor of Dental Science is a five-year, full-time degree leading to registration as a

dentist with the HPCSA. Dentists are expected to complete one year of compulsory commu-

nity service after graduating, and prior to registration with the HCPSA [42].

The Bachelor of Medicine and Bachelor of Surgery (MBBCh) under-graduate medical

degree is a six-year, full-time degree for school leavers, leading to registration as a medical doc-

tor. Graduates are expected to complete two years of internship and one year of compulsory

community service, prior to registration as a medical doctor with the HPCSA [42].

The Bachelor of Nursing is a four-year degree which prepares nursing professionals for

nursing and midwifery practice [42]. Graduates are required to do one year of compulsory

community service, prior to registration with the South African Nursing Council.

Fig 1. Overview of WISDOM study design.

https://doi.org/10.1371/journal.pone.0223739.g001
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The Bachelor of Science in Occupational Therapy is a four-year professional degree which

focuses on the Science of Occupation and Occupational Therapy [42]. Graduates are required

to do one year of compulsory community service prior to registration as an occupational ther-

apist with the HPCSA.

The Bachelor of Oral Health Sciences, which focuses on the prevention of oral disease and

the maintenance of good oral hygiene, is a three-year, full-time degree that leads to registration

as an oral hygienist with the HPCSA [42]. Graduates are not required to do internship or com-

pulsory community service.

The Bachelor of Pharmacy is a four-year, full-time degree [42]. Graduates are expected to

do one year of internship, and one year of compulsory community service, prior to registration

as a pharmacist with the South African Pharmacy Council.

The Bachelor of Science in Physiotherapy is a four-year, full-time degree. Graduates are

required to do one year of compulsory community service, prior to registration as a physio-

therapist with the HPCSA [42].

Sampling approach

All 2017 graduating students were invited to participate in the study, and no sampling was

done.

Communication and consultation

We embarked on an extensive consultation process to: elicit stakeholder inputs on the study;

determine best communication strategies with potential cohort members; get ideas on appro-

priate incentives for voluntary participation; obtain stakeholder support for the study; obtain

schedules of the final year academic programme; and to obtain permission and support for the

data collection as part of the academic programme. Our primary stakeholders were final year

students whom we reached via their student representative councils, and the final year class

representatives. Our secondary stakeholders were academic course coordinators, lecturers,

heads of clinical and academic departments, and course administrators. We also consulted

with the FHS executives or office bearers, and we approached government officials, alumni

and motivational speakers for talks following the data collection process.

Following 200 person-hours of consultation, we developed a three-minute video, in which

the student representatives of cohort members featured. We used the video, posters and cus-

tomised adverts to encourage voluntary participation of all potential cohort members, and

asked class representatives to distribute the notices via social media as well.

Development of data collection tool

We adapted the baseline self-administered questionnaire (SAQ) used in the South African

Nurses Cohort Study [36] and customised the tool for each of the health professional cohorts.

The questionnaire consisted of eight sections and covered the following areas: detailed contact

information (own, parents, spouse, friends); demographic characteristics (age, gender, marital

status, children, place of birth); financing of training; views on FHS selection criteria and

transformation initiatives, and the Wits University experience; attitudes to community and

rural service, altruism and public service motivation; career intentions (employment, profes-

sion, specialisation); and job location intentions (country, sector, geographical area, facility

type). This paper focuses on socio-demographics, financing, socio-economic status, career

motivations and intentions. Other aspects from the SAQ will be covered in future papers. An

analysis of the socio-economic status (SES) of students is important because of debates about

WiSDOM health professional cohort study in South Africa
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subsidised higher education in South Africa, university initiatives to accept more disadvan-

taged students, and because SES may influence future career and job choices.

Pilot study

Three of the research team members completed the survey for all eight professional groups on

REDCap (Research Electronic Data Capture) [43], a secure, web-based application designed to

support data capture for research studies, to check for errors. Seven students in the penulti-

mate year of study -from the nursing, medicine and clinical associate classes- completed the

questionnaire to test the clarity of questions and the time taken for completion. These students

made valuable inputs that led to the addition of three questions. The questionnaire took an

average of 15 minutes to complete.

Data collection

We conducted the baseline survey between July and September 2017, with separate data collec-

tion sessions for each of the eight professional groups. In consultation with course coordina-

tors and student representatives, we identified an appropriate timeslot in the final year

academic programmes for each group, on days when the students were expected for lectures at

the Wits Health Sciences Campus.

We informed students about the study and data collection sessions through class announce-

ments, the student councils, pamphlets and public notices. At the baseline survey session, all

participating students were given the study information sheet. After obtaining informed con-

sent, each final year health professional student completed an electronic self-administered

questionnaire (SAQ) on REDCap. Each data collection session was followed by a Department

of Health talk on community service or internship and a motivational talk by young practi-

tioners, who had completed their internship and/or community service. We arranged these

talks at the recommendation of the various class representatives. These talks provided study

participants with the opportunity to ask questions and served as a non-monetary incentive to

participate in the baseline study. We also provided refreshments and gave each student a mem-

ory stick with the study logo to thank them for their participation.

Students who were unable to participate in the initial classroom data collection were given

the opportunity to complete the SAQ online, in order to maximise the response rate.

Data analysis

Following the closure of the electronic survey, we imported the data from REDCap into

STATA1 14 for analysis. Frequency tabulations were done to describe the socio-demographic

characteristics of the study participants.

In addition to the individual socio-economic variables, we also constructed a composite

socio-economic index to simplify comparisons of the relative socio-economic status (SES) of

the Wits health professional graduates. The ten variables in the final index were: being born in

an urban area; attended urban primary school; urban secondary schooling; mother has tertiary

qualification; father has tertiary qualification; mother employed; father employed; attended

private school; whether parents’ paid for university education; and received funding from the

government financing scheme for disadvantaged students. The Cronbach’s alpha for these var-

iables combined was 0.729 but we used principal component analysis (PCA) to derive an

appropriately weighted final index. We used the scores of the first principal component, which

explained 32.1% of the variance, as the SES index and to divide the cohort members (gradu-

ates) into socio-economic quintiles.

WiSDOM health professional cohort study in South Africa
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Ethical considerations

The Human Research Ethics Committee (Medical) of the University of the Witwatersrand in

Johannesburg provided ethical approval for the study (M170 550). The Dean of the Faculty of

Health Sciences and the Deputy Registrar of Wits University also provided study approval. All

participants received a detailed study information sheet, and provided written consent, via

REDCap (Research Electronic Data Capture) a secure, web-based application designed to sup-

port data capture for research studies [43]. The front screen of the SAQ contained the approval

button for written consent. Participants were unable to proceed with the survey, until they had

indicated approval by pressing the ‘yes’ button. We adhered to standard ethical procedures of

voluntary participation, respect, and confidentiality.

We informed all potential participants about the longitudinal nature of the study and that

they will be contacted each year for the follow-up survey. We also informed them that their

participation in this study is strictly voluntary and that they will be free to withdraw at any

time.

Results

We obtained an 89.5% response rate, and 511 final year health professional students completed

the baseline survey.

Demographic and social characteristics

The demographic and background characteristics of the WISDOM cohort are shown in

Table 1. The majority of cohort members (55.2%) were medical students. The mean age of all

participants was 24.1 years, with a range of 19.8 to 37.2 years. Women comprised the majority

of WiSDOM participants (71.8%).

In terms of geographical distribution, 13.1% of WiSDOM members were born in a rural

area; while 11.9% and 8.0% completed their primary and secondary schooling in a rural area

respectively. At the time of the survey, 15.5% of cohort members had a previous degree.

Almost every second student (45.0%) had attended a private school, ranging from 22.7% for

clinical associates to 63.9% for occupational therapists. The majority of their fathers (77.1%)

had completed tertiary education and 69.1% of their mothers had completed tertiary

education.

Socio-economic status index

Table 2 shows the relative socio-economic status of the study participants. There were impor-

tant differences across the professional groups. Students with higher socio-economic status

(SES Quintiles 3–5) made up a larger proportion of the occupational therapists (77.8%), phys-

iotherapists (71.7%), doctors (66.7%), and dentists (64.7%). In contrast, individuals from

Quintiles 1 and 2 were over-represented among the clinical associates (75.0%), oral hygienists

(71.4%), nurses (61.9%), and pharmacists (56.9%). The mean SES scores show a similar pattern

with clinical associates, oral hygienists, pharmacists and nurses below the average.

Financing of training

Although our SES index shows the relatively privileged backgrounds of some cohort members,

almost one quarter (24.9%) of cohort members indicated that they had financed their studies

partly through loans (Fig 2), with 12.7% of all cohort members obtaining assistance through

the government’s National Student Financial Aid Scheme (NSFAS). This is a government

WiSDOM health professional cohort study in South Africa
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Table 1. Demographic and social characteristics of WISDOM cohort members.

Characteristic CA DT MD NS OT OH PH PT Total

n % n % n % n % n % n % n % n % n %

Age (median/mean) 21.3 21.9 24.4 25.4 24.5 25.2 22.6 23.0 22.4 22.6 21.1 21.3 22.2 22.7 22.6 22.9 24.0 24.1

<25 41 93.2 9 52.9 175 62.3 20 95.2 35 100.0 7 100.0 52 91.2 42 91.3 381 75.0

25–29 3 6.8 7 41.2 94 33.5 1 4.8 0.0 0 0.0 4 7.0 4 8.7 113 22.2

30–39 0 0 1 5.9 12 4.3 0 0.0 0 0.0 0 0.0 1 1.8 0 0.0 14 2.8

Gender

Female 38 86.4 13 76.5 181 64.2 17 81.0 36 100.0 7 100.0 36 62.1 39 84.8 367 71.8

Male 6 13.6 4 23.5 101 35.8 4 19.0 0 0.0 0 0.0 22 37.9 7 15.2 144 28.2

Self-identified Race

Black African 40 93.0 2 11.8 115 42.1 17 81.0 2 6.1 5 71.4 39 68.4 8 18.2 228 46.1

Coloured 0 0.0 1 5.9 7 2.6 0 0.0 0 0.0 0 0.0 1 1.8 6 13.6 15 3.0

Indian 1 2.3 10 58.8 45 16.5 0 0.0 7 21.2 1 14.3 15 26.3 7 15.9 86 17.4

White 2 4.7 3 17.z 104 38.1 4 19.0 24 72.7 1 14.3 2 3.5 23 52.3 163 32.9

Asian 0 0.0 1 5.9 2 1.7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 0.6

Married

Yes 0 0.0 3 17.6 24 8.5 0 0.0 0 0.0 0 0.0 1 1.7 3 6.5 31 6.1

No 44 100.0 14 82.4 258 91.5 21 100.0 36 100.0 7 100.0 57 98.3 43 93.5 480 93.9

Children

Yes 5 11.4 1 5.9 9 3.2 1 4.8 0 0.0 0 0.0 2 3.5 0 0.0 18 3.5

No 39 88.6 16 94.1 273 96.8 20 95.2 36 100.0 7 100.0 56 96.5 46 100.0 493 96.5

Born in South Africa

Yes 42 95.5 17 100.0 250 88.7 19 90.5 35 97.2 7 100.0 54 93.1 43 93.5 467 91.4

No 2 4.5 0 0.0 32 11.3 2 9.5 1 2.8 0 0.0 4 6.9 3 6.5 44 8.6

Area of birth

Urban 38 86.4 17 100.0 247 87.6 17 81.0 35 97.2 6 85.7 41 70.7 43 93.5 444 86.9

Rural 6 13.6 0 0.0 35 12.4 4 19.0 1 2.8 1 14.3 17 29.3 3 6.5 67 13.1

Area of primary schooling

Urban 35 79.6 17 100.0 249 88.3 20 95.2 35 97.2 6 85.7 44 75.9 44 95.6 450 88.1

Rural 9 20.5 0 0.0 33 11.7 1 4.8 1 2. 8 1 14.3 14 24.1 2 4.4 61 11.9

Area of secondary schooling

Urban 38 86.4 17 100.0 260 92.2 21 100.0 35 97.2 6 85.7 49 84.5 44 95.6 470 92.0

Rural 6 13.6 0 0.0 22 7.8 0 0.0 1 2.8 1 14.3 9 15.5 2 4.4 41 8.0

Type of schooling

Public/ Government 34 77.3 10 58.8 140 49.6 16 76.2 13 36.1 5 71.4 41 70.7 22 47.8 281 55.0

Private 10 22.7 7 41.2 142 50.4 5 23.8 23 63.9 2 28.6 17 29.3 24 52.2 230 45.0

Mother’s tertiary education

Yes 21 53.8 11 64.7 198 74.7 12 57.1 23 63.9 3 50.0 40 71.4 28 60.9 336 69.1

No 18 46.2 6 35.3 67 25.3 9 42.9 13 36.1 3 50.0 16 28.6 18 39.1 150 30.9

Father’s tertiary education

Yes 17 77.3 11 73.3 195 81.6 11 68.8 27 79.4 1 33.3 27 69.2 27 64.3 316 77.1

No 5 22.7 4 26.7 44 18.4 5 31.2 7 20.6 2 66.7 12 30.8 15 35.7 94 22.9

Completed other degree

Yes 3 6.8 6 35.3 60 21.3 0 0.0 2 5.6 0 0.0 3 5.2 5 10.9 79 15.5

No 41 93.2 11 64.7 222 78.7 21 100.0 34 94.4 7 100.0 55 94.8 41 89.1 432 84.5

CA = clinical associate; DT = dentist; MD = medical doctor; NS = nurse; OH = oral hygienist; OT = occupational therapist; PH = pharmacist; PT = physiotherapist

https://doi.org/10.1371/journal.pone.0223739.t001
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scheme provided to students at universities whose parents earn a combined income of R350

000 ($24 000; 1 USD = R15) per annum [44].

The groups with the highest proportion of loan financing were oral hygienists (57.1%),

pharmacists (39.7%), clinical associates (29.5%) and dentists (29.4%). In concert with their

Table 2. Composite socio-economic status of WISDOM cohort members.

SES Index CA DT MD NS OT OH PH PT Total

Mean score -1.03 0.63 0.20 -0.48 0.75 -1.03 -0.79 0.32 0.00

SES Quintiles (%)

1 Lowest SES 43.2 5.9 15.2 38.1 5.6 28.6 39.7 10.9 20.2

2 31.8 29.4 18.1 23.8 16.7 42.9 17.2 17.4 20.0

3 9.1 11.8 23.0 19.0 19.4 28.6 15.5 34.8 21.3

4 6.8 29.4 25.5 19.0 33.3 0.0 22.4 13.0 22.5

5 Highest SES 9.1 23.5 18.1 0.0 25.0 0.0 5.2 23.9 16.0

Quintiles 1–2 (%) 75.0 35.3 33.3 61.9 22.2 71.4 56.9 28.3 40.1

Quintiles 3–5 (%) 25.0 64.7 66.7 38.1 77.8 28.6 43.1 71.7 59.9

CA = clinical associate; DT = dentist; MD = medical doctor; NS = nurse; OH = oral hygienist; OT = occupational therapist; PH = pharmacist; PT = physiotherapist

https://doi.org/10.1371/journal.pone.0223739.t002

Fig 2. Loan financing of studies of WISDOM cohort members. CA = clinical associate; DT = dentist; MD = medical doctor; NS = nurse; OH = oral hygienist;

OT = occupational therapist; PH = pharmacist; PT = physiotherapist; NSFAS = National Student Financing Aid Scheme.

https://doi.org/10.1371/journal.pone.0223739.g002
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SES, only 13.9% of occupational therapists had used some form of loan to finance their studies.

NSFAS funding played a relatively small role in loan financing of occupational therapists

(2.8%), and doctors (8.2%).

Reasons for chosen profession

Table 3 shows the reported reasons for their chosen professions: 95.9% of all cohort members

agreed with a statement that they want to help others, and this was consistent across the

groups. Similarly, 87.1% agreed with a statement that they want to make a difference, ranging

from 76.2% for nurses to 94.4% for occupational therapists. Although 81.0% agreed with a

statement that their chosen career gives them job security, the highest proportions were for

pharmacists (91.4%), physiotherapists (84.8%), dentists (88.2%) and doctors (86.2%). Only

47.7% of clinical associates agreed with this statement. Similarly, although 61.6% agreed with a

statement that their chosen career pays good money, the highest proportions were for dentists

(94.1%), pharmacists (81.0%) and doctors (75.9%). In contrast, only 4.8% of nurses and 9.1%

of clinical associates agreed with the statement that their chosen profession pays good money.

Career intentions

Fig 3 shows whether the career in which they graduated was a first choice of WiSDOM cohort

members, and whether they intended to stay in that profession. 63.6% of cohort members indi-

cated that the profession in which they graduated was their first choice-this ranged from 0.0%

for oral hygiene students to 87.2% for medical students. Although 86.3% of all cohort members

indicated that they plan to stay in their chosen profession, this ranged from 43.2% for clinical

associates to 100.0% for dentists.

Discussion

WiSDOM is a novel, pioneering cohort study in South Africa, and indeed, in Africa, that will

observe the career intentions and job location decisions of multiple health professionals and

the factors that influence their decisions over a period of 15 years. This paper has presented a

comparison of the demographics, socio-economics, career motivations and intentions of the

different health professional groups that constitute WiSDOM.

We obtained a high response rate (89.5%), indicating a representative sample of health pro-

fessional graduates at Wits University, a major methodological strength of the study. Other

studies demonstrated variable response rates. The Chinese NEXT study obtained a similar

Table 3. Reasons for chosen profession.

Reason CA DT MD NS OT OH PH PT Total

My peers influenced me 2.3 11.8 14.5 14.3 13.9 0.0 12.1 17.4 13.1

My family influenced me 31.8 47.1 50.0 42.9 58.3 71.4 44.8 50.0 48.3

A role model inspired me 13.6 41.2 52.8 14.3 52.8 14.3 34.5 32.6 48.3

I want to make a difference in my community 81.8 82.4 89.4 76.2 94.4 85.7 84.5 82.6 87.1

I want to help others 93.2 94.1 97.2 95.2 97.2 100.0 91.4 95.7 95.9

It offers job security 47.7 88.2 86.2 66.7 66.7 71.4 91.4 84.8 81.0

It pays good money 9.1 94.1 75.9 4.8 16.7 14.3 81.0 56.5 61.6

There is a need for people with my degree in my community 86.4 82.4 79.1 57.1 91.7 57.1 84.5 84.8 80.6

It gives a stipend during training 31.8 29.4 9.9 23.8 5.6 0.0 17.2 21.7 14.5

CA = clinical associate; DT = dentist; MD = medical doctor; NS = nurse; OH = oral hygienist; OT = occupational therapist; PH = pharmacist; PT = physiotherapist

https://doi.org/10.1371/journal.pone.0223739.t003

WiSDOM health professional cohort study in South Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0223739 October 21, 2019 10 / 19

https://doi.org/10.1371/journal.pone.0223739.t003
https://doi.org/10.1371/journal.pone.0223739


response rate of 89.95% [34], while the response rates in other cohort HRH studies have ran-

ged from 7.7% in The Nurses and Midwives e-Cohort Study in Australia and New Zealand

[25], 19.36% in the Medicine in Australia: Balancing Employment and Life (MABEL) cohort

study [31], to 70% in the Longitudinal Analysis of Nursing Education LANE) study in Sweden

[45].

We found that the majority of cohort members were women (71.8%), ranging from 62.1%

in pharmacy to 100.0% in occupational therapy and oral hygiene (Table 1). In both the medical

and pharmacy cohorts, men constituted 35.8% and 37.9% of cohort members respectively. In

dentistry, 23.6% of cohort members were male. Historically, these three professions have been

male-dominated [46, 47]. In nursing, where gender stereotypes have made it a profession

dominated by women, almost one fifth of cohort members (19.1%) were men. Notwithstand-

ing the predominance of men in medicine [48] and physiotherapy [49] in some African coun-

tries, the feminisation of the health workforce has been well described [1, 50, 51]. The drivers

of this trend include more equal access to training, broader social acceptance, and the human-

istic appeal of medicine, among others [19]. This feminisation of the health workforce has

implications for career choices and job location decisions. A multi-country study of medical

students in 63 medical schools in 11 Latin American countries found that women were less

likely to choose general surgery as a specialty [51], while a study in Malawi found that female

Fig 3. Choice of profession and intention to stay in profession. CA = clinical associate; DT = dentist; MD = medical doctor; NS = nurse; OH = oral hygienist;

OT = occupational therapist; PH = pharmacist; PT = physiotherapist.

https://doi.org/10.1371/journal.pone.0223739.g003
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doctors were less likely to work in rural areas [52]. In Rwanda, a study found that gender ste-

reotypes, and surgical working culture, and lack of professional and personal support influ-

enced women’s decisions to select and/or maintain a career in surgery [53]. WHO has pointed

out that female health workers face numerous societal barriers of gender-based violence and

sexual harassment in the workplace as well as a greater burden of family responsibilities, which

influence their positions in the health hierarchy [1].

Our findings have implications for both the Wits FHS and for South Africa’s health system,

in which these graduates will be employed. In the case of the FHS, the curriculum and peda-

gogical approaches should strive to be gender-transformative, which means that teaching

material and patient case studies should be unbiased and not reinforce existing gender stereo-

types. Changes in the organisation and culture of health services are also required to adjust to

a female-dominated workforce [53]. The lack of women in senior positions and in certain spe-

cialties reflects the limited progress that has been made [46]. Special efforts are needed to

appoint more women to leadership positions of professions or specialties that have been male-

dominated. Mentoring programmes to support women are a proven path to scientific and clin-

ical success, and should be prioritised in the FHS, both in resource allocation and implementa-

tion [54].

Although South Africa has made tremendous progress in legislating gender transformation

and promoting gender-equity in all policies, the health system could take the lead in making

further progress. Strategies could include mainstreaming gender in all health budgets, appoint-

ing more women to health leadership positions, providing training opportunities for all health

professionals that recognise their care responsibilities, removing discriminatory messages that

suggest nursing is only for women, encouraging men to study nursing, and ensuring that the

gender-pay gap is eliminated [3, 46].

The ongoing use of apartheid imposed racial categories is contested in South Africa [55–57]

yet the country’s apartheid legacy and racism continue to shape socio-economic status, and

access to social services. We dealt with our ambivalence about race by asking cohort members

how they would identify themselves. Almost one in two (46.1%) of cohort members identified

themselves as black African. This illustrates the changing demographic profile of health profes-

sional graduates at Wits and other universities in South Africa [40, 58]. For example, unpub-

lished medical school admissions data from Wits show that only 8% of admitted students were

black African in 1992 compared to more than 40% in recent years. However, the proportion of

black African graduates ranged from a low of 6.1% in occupational therapy to 93.0% for clini-

cal associates. Existing evidence suggests that racial or ethnic diversity of the health care work-

force facilitates the provision of responsive and culturally competent care [59, 60]. South

Africa’s diverse population requires health professionals that are both representative of and

responsive to such diversity. Hence, more efforts are needed in the Wits FHS to ensure the

selection of students in occupational therapy, dentistry, and physiotherapy matches the demo-

graphic characteristics of the South African population. Some studies have shown that role

models and previous exposure or knowledge of a profession influence career choice of health

professional students [49, 53, 61]. Strategies to increase diversity in these under-represented

professions could include targeted outreach to schools, motivational talks by black alumni

who could serve as role models, and partnerships with non-governmental organisations with

proven success in recruiting and supporting health professional students from rural and his-

torically disadvantaged areas [62].

In concert with South African government initiatives to redress the geographical inequities

in the distribution of health professionals, Wits University has introduced several changes in

the admission and selection criteria for health professional students [63]. The 2014 admissions

policy aims to reflect diversity of race, gender, socio-economic background, geographic origin,
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culture, disability, religion, sexual orientation, and national origin [63]. For example, it is

envisaged that 20% of places in the medical programme would be offered to top performing

rural learners, and another 20% to top performing learners from quintile 1 and 2 schools [64].

A minority of WiSDOM cohort members (13.1%) were born in a rural area, ranging from

0.0% for dentists to 29.3% for pharmacists. A minority had also completed their primary

(11.9%) and secondary schooling (8.0%) in a rural area. The study findings could be explained

by the cohort effect, as all these graduates would have commenced their studies before the

2014 admissions policy was implemented, and hence the changes introduced by the revised

policy would not be evident. Rural origin is important, as several studies have shown that rural

backgrounds of health professional graduates are a predictor of their decisions to practice in

rural locations [65–67]. Therefore, the small percentage of students with rural backgrounds in

all fields of study (Table 1) may mean that they would be less likely to choose to work in rural

or under-served settings, where the health needs are greatest in South Africa [68, 69].

In the WiSDOM study, we computed a socio-economic status index of cohort members

(Table 2). The highest proportion of relatively privileged individuals from Quintiles 3–5 were

from the occupational therapy, physiotherapy, medical and dental groups. This is in contrast

to the almost three quarters of oral hygienists, and clinical associates, and the more than half of

nurses and pharmacists who came from Quintiles 1–2. Graduates from these four professions

were also more dependent on NSFAS funding, compared to their counterparts from Quintiles

3–5. Although the SES index only applies to our cohort study, the relative inequalities in SES

among cohort member are a reflection of the inequalities in South African society [70]. Our

findings also explain the active participation of many health science students in the 2015 and

2016 #FeesMustFall protests that advocated for affordable higher education in South Africa

[71], as they identified with the complex socio-economic, cultural, ideological and political

problem enunciated in the protests. While the solutions to these inequalities are complex, our

findings suggest that the Wits FHS should strengthen student financial support systems, and

examine mechanisms for cross-subsidisation from relatively privileged students to those in

need of financial and other support.

WiSDOM found that 29.4% of dental graduates had financed their studies through some

kind of loan. A 2017 US study found that education debt influenced career choice, and was

associated with the dentists’ decisions to specialise [72]. A study that examined whether educa-

tional debt was associated with medical graduating residents’ practice (ownership and type)

and fellowship intentions found that those with high debt were less likely to choose govern-

ment employment or academic practice [73]. However, career choices are complex, and

involve numerous factors including intellectual challenge, desire to serve and employment

opportunities [74].

In our study, a combination of reasons influenced WiSDOM members to study in the

health sciences, with “helping others” and “making a difference in communities” scoring high.

The financial reasons “it pays good money” scored high among the high paying professions of

dentistry (94.1%) and medicine (75.9%), but very low for nursing (4.8%), which is not surpris-

ing given the differences in salaries. For example, the starting salary in the public sector for a

junior medical intern is 2.4 times higher than that of a professional nurse, and just slightly

higher than that of the most senior professional nurse [75]. Theories that explain choice of

career are numerous, and range from those focusing on individual personalities to social sys-

tems theories [76]. In a seminal 1968 review that compared different career choice and devel-

opment theories, Osipow concluded that there was no superior theory, but that the choice and

application of a theory were context-specific [76]. Similarly, there is a plethora of studies that

explore the reasons why individuals choose different health professions. The reasons are mani-

fold and differ across professions, but include humanitarian (serving the poor and under
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privileged); societal (prestige, job security, financial security) and scientific (school perfor-

mance or grades, interest in science, work independence) [77–80].

The relatively low retention rates expressed among nurses, clinical associates and oral

hygienists are of concern, and may be related to the finding that these were not their first

choice of careers. Nurses are critical to the achievement of UHC reforms in South Africa.

Nursing education reforms being implemented in South Africa will require a baccalaureate

degree to register as a professional nurse and moving their training from colleges to universi-

ties [81]. It is not cost-effective to train highly skilled nurses when half of them state that they

plan to leave the profession completely. This implies that the FHS selection criteria should be

complemented with interviews and other more innovative selection methods to ensure that

the majority of nursing students admitted plan to stay in the nursing profession [82, 83]. The

cadre of clinical associates was introduced as one of the measures to increase the number of

health workers in under-served areas. In our study, fewer than half (43.2%) plan to stay in the

profession. This might be linked to the broader issue of the lack of career paths for clinical

associates. The motivations for introducing mid-level workers in South Africa remain valid

but government support for this initiative has wavered. Clearer policy direction and financing

are required to realise the potential of the clinical associate category [84].

WiSDOM is the first cohort study to be established focusing on eight professional catego-

ries. The extensive consultation followed in the WiSDOM study has overcome the risk of par-

ticipant refusal, with baseline response rate of around 90%. Follow-up of the WiSDOM cohort

will generate new knowledge about these dynamics, with important policy implications for the

selection and training of health professional students. The baseline descriptive results already

raise relevant questions. For example, the FHS should encourage a debate on whether students

should be admitted to a degree programme when it is not their first choice, as that may influ-

ence their plans to remain in their professions. The new entrants to the FHS are likely to

include a larger proportion of individuals who require financial support for their studies

because of their economically disadvantaged backgrounds. Hence, there is also a need for a

discourse on institutional culture and support systems, within the broader context of South

Africa’s health workforce needs. There is currently little data on the impact of these socio-

demographic changes and policies on the career and job location choices of health profession-

als. The WiSDOM study has been established to begin to evaluate these aspects.

Conclusion

Hitherto, HRH cohort studies are rare in LMICs, especially in Africa. WiSDOM is the first

cohort study of health professionals at a South African or African University. The follow-up

data will provide information on a number of important health labour market dynamics.

Action on the findings of this study will be of particular importance in light of the global

emphasis on universal health coverage, and the importance of the health workforce in reaching

this ambitious goal.
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