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Abstract

Background: Evidence tailored to sub-Saharan Africa on outcomes of innovations in medical education is needed to encourage
and advance their implementation in this region.

Aim: To investigate preparedness for practice of students and graduates from an innovative and a conventional medical
curriculum in a sub-Saharan African context.

Methods: Using mixed methods we compared junior doctors and fifth-year students from two Mozambican medical schools: one
with an innovative problem- and community-based curriculum and one with a conventional lecture- and discipline-based
curriculum. A questionnaire on professional competencies was administered, semi-structured interviews were conducted, and
work diaries were collected. The findings were integrated in a conceptual model.

Results: Six areas of tension between global health care ideals and local health care practice emerged from the data that
challenged doctors” motivation and preparedness for practice. Four elements of the innovative curriculum equipped students and
graduates with skills, attitudes and competencies to better cope with these tensions. Students and graduates from the innovative
curriculum rated significantly higher levels on various competencies and expressed more satisfaction with the curriculum and its
usefulness for their work.

Conclusion: An innovative problem- and community-based curriculum can improve sub-Saharan African doctors’ motivation and
preparedness to tackle the challenges of health care practice in this region.

Introduction Practice points

Health care in sub-Saharan Africa faces a disproportionate e The immense challenge for junior doctors in sub-

share of the global disease burden and struggles with Saharan Africa is to balance between the reality of

persistent  shortages of doctors: 125,000 doctors for 868 local health care and global health care ideals, which

million people is scant indeed compared to Western Europe challenges their motivation and preparedness for
where a population half that size is served by 11 times as
many doctors (Frenk et al. 2010; WHO 2011). Because of o

unequal distribution over sub-Saharan African countries,

practice.
Innovative problem- and community-based curricula
can improve sub-Saharan African doctors’ motivation,

moreover, the physician-to-population ratio in some coun- sense of preparedness for practice, and social and
tries rates as low as 1.1 per 100,000 (WHO 2011). Medical cognitive skills and competencies.

schools in the region cope with scarcity of qualified faculty e Positive effects of innovative curricula may be even
and poor infrastructure, which prevents them from produ- more meaningful in low-resource settings compared
cing enough graduates to fill this gap (Frenk et al. 2010; with high-income settings.

Mullan et al. 2011; Chen et al. 2012). It is moreover e Practical learning during clinical rotations is valued
particularly difficult to recruit and retain graduates in rural highly as an effective preparation for practice, but its
and underserved areas where the need for care is most effectiveness is compromised by a severe shortage of
urgent (WHO 2011; Sherr et al. 2012). These concerns have good clinical teachers in sub-Saharan Africa.
stimulated several initiatives being taken in recent years to e Curricular innovations in sub-Saharan Africa need to
scale up and prioritize sub-Saharan African medical educa- be backed up by joint efforts of relevant stakeholders
tion, notably the Medical Education Partnership Initiative to train more teachers and improve the infrastructure
(WHO 2011) and the Sub-Saharan African Medical Schools of medical schools.

Study (Mullan et al. 2011; Chen et al. 2012). Additionally,
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initiatives for global scale up of health professional educa-
tion were taken, such as the development of WHO policy
guidelines (WHO 2009, 2010, 2011) and recommendations
for reforms based on global changes in health care and
education (Frenk et al. 2010).

Each of these initiatives emphasize that scale up is
needed not only in terms of quantity, but also in quality of
doctors (WHO 2009, 2010, 2011; Frenk et al. 2010; Mullan
et al. 2011; Chen et al. 2012). Besides the number of
qualified faculty and the state of infrastructure at medical
schools, an important factor that affects the quality of
doctors is the type of curriculum (Mullan et al. 2011; WHO
2011). Medical curricula need to produce doctors of global
excellence who possess locally relevant competencies,
equipped and motivated to meet the health care needs of
their communities (Frenk et al. 2010; Celletti et al. 2011).
This is particularly pressing for sub-Saharan Africa, where
doctors confront a highly demanding local context, but
where reforms in medical education lag behind the rest of
the world (Gukas 2007; Greysen et al. 2011). Whereas many
medical schools worldwide have moved to integrated,
problem-based and competency-driven curricula, a number
of financial, political, and educational factors hinder adequate
reforms and innovations at African schools (Burdick 2007;
Gukas 2007; Greysen et al. 2011; Kent & Burch 2011),
although they are increasingly noted to introduce commu-
nity-based, problem-based, and team-based learning (Chen
et al. 2012). Innovative curricula that focus on such forms of
learning indeed hold great potential for scaling up the quality
of sub-Saharan African doctors: they are found to encourage
patient- and community-centered attitudes and motivation,
communication and interpersonal skills, and self-directed,
lifelong learning skills (Wood 2003; Kiguli-Malwadde et al.
2006; Koh et al. 2008), which are essential attributes of the
‘Doctor for Africa’ (Cape Town Declaration 1995; Kwizera
et al. 2005; Mufunda et al. 2007).

However, a current lack of evidence on which innovations
work in which contexts, particularly in sub-Saharan Africa,
leads to a resistance to change by relevant stakeholders,
leaving them unconvinced of the merits of innovative
approaches (WHO 2009). Consequently, there is an urgent
call for evidence on the outcomes of educational innovations
(WHO 2009, 2011; Frenk et al. 2010; Celletti et al. 2011),
especially for Sub-Saharan Africa, which is underrepresented
in medical education research (Greysen et al. 2011). This study
aims to contribute to such a base of evidence that enables
evidence-based decisions on improving doctors’ quality in
Sub-Saharan Africa and beyond. For this purpose, we focused
on sub-Saharan African medical students’ and graduates’
preparedness for practice, as an outcome of educational
innovation. Preparedness for practice is defined as having
acquired the “clinical, professional and cultural skills required
for successful practice” (Daly et al. 2013) after graduation from
medical school. We explored how medical graduates and
students from an innovative curriculum in a sub-Saharan
African context, compared with a conventional curriculum,
feel their education has prepared or prepares them for practice
after graduation.

Methods
Setting

We conducted the study in Mozambique, a country facing
one of the most challenging health care situations in the
world (SAMSS 2009). With three doctors per 100,000
inhabitants Mozambique falls below the WHO African
region average of 22 per 100,000, gross national income
per capita is 2.5 times lower than the regional average and
times higher (WHO 2012).
We compared a conventional

prevalence of HIV is 2.5
medical school with a
school characterized by a large-scale study of sub-Saharan
African medical schools as “an instructive example of
(SAMSS  2009).

The schools are located in the largest and the second-

innovative African medical education”
largest city of the country, respectively. The innovative
school met our criterion for an innovative curriculum
comprising curriculum-wide implementation of problem-
based learning (PBL). PBL is defined here as both a
method and a philosophy,
centered, active learning in small groups using clinical

characterized by student-
cases, with integration of basic and clinical sciences and
significant time for independent study (Wood 2003; Koh
et al. 2008; Neville 2009). Founded in the late 1990s, the
innovative school, which is private and faith-based, gradu-
ates an average of 25 doctors annually. The six-year
problem-

and community-based curriculum is adapted

from a Dutch curriculum. The dominant educational
methods are small group sessions and independent study
supplemented by lectures, laboratory training, communica-
tion, and clinical skills sessions with real patients, a four-
year community program with attachments to families and
clinical rotations in the final two years.

The conventional school was founded in the late 1960s.
Besides the innovative school it is the only Mozambican
medical school that produced graduates until now, since
two new schools have yet to deliver graduates. The school
graduates an average of 80 students annually and the six-
year curriculum contains community-orientated elements but
is discipline-based and conventional. The main educational
format is lectures with additional laboratory training, clinical
rotations in years 3-6, and a community program with visits
to public health sites. At both schools, clinical training is
mainly hospital-based, except for one rotation in a rural
area (both schools) and one in a health center (innovative
school). Apart from the innovative-conventional contrast, the
innovative school is private and the conventional school is
public, but this difference has much less impact than in,
e.g. Western settings. Both schools have scarce resources
and admittance depends on academic performance. The
private school charges higher tuition fees, but approxi-
mately 60% of students have scholarships (SAMSS 2009),
resulting in a similar mix of students from poor and wealthy
in  both Indeed,
because of its location in the capital city where the majority

socio-economic backgrounds schools.
of the country’s wealthy families resides, the public school
attracts students from wealthy socio-economic backgrounds
as well.
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Design and procedures

With a mixed method approach, we simultaneously collected
quantitative and qualitative data enabling triangulation and
complementation (Schifferdecker & Reed 2009). With an
approval from the Deans of the participating schools and the
Ethical Review Board of the Dutch Association for Medical
Education we collected data in March and April 2012.

A validated questionnaire used internationally to measure
competencies of the “flexible professional” (ROA 2012) was
adapted to the purpose of our study, translated into
Portuguese by a professional translator, and cross-checked
by two of the authors. The questionnaires were administered
to graduates and fifth-year students from the two schools.
Participation was voluntary and anonymous. For each
completed questionnaire €5.00 was donated to a local
health care charity chosen from the respondents’ suggestions.

Logistic and contextual constraints, and lacking or outdated
contact information limited opportunities for recruiting partici-
pants, particularly among graduates. Of 78 out of a total of 103
innovative school graduates which we approached by email or
in person 30 responded (response rate 38.5%). Recruitment of
graduates from the conventional school either in person or via
the school’s Facebook page for graduates yielded 24 respond-
ents (response rate unknown). Fifth-year students were
recruited during lectures, group sessions and rotations,
which yielded 36 of a total of 42 students at the innovative
school and 67 of a total of 103 students at the conventional
school. All approached students participated (response rates
100.0%). Using SPSS v19 (IBM Corp., Armonk, NY), means and
standard deviations were calculated, and differences between
the schools were assessed using independent-samples #tests.
Effect sizes (ES) for significant #test results were calculated and
categorized using Cohen’s d.

In-depth, semi-structured interviews were conducted with
fifth-year students and graduates. We generated a purposive
sample of five students and five graduates from each school,
which we estimated to yield data saturation. The purposive
sampling frame took account of sex, and (for graduates)
graduation date (>one year) and workplace (e.g. urban
teaching hospital »s. rural health station) to reflect diversity
of experiences. A semi-structured interview guide was
developed, which was continuously adapted in the iterative
data collection process, containing questions and probes on
how medical school had prepared the participants for
practising medicine in Mozambique, with special attention to
aspects they valued particularly or felt were missing,
difficulties encountered at work or on rotations and factors
influencing these. As an outsider to both schools, JF conducted
the interviews, which took place in English or Portuguese as
chosen by the participant, and lasted for 40-60min. All
interviewees received compensation and informed consent
was obtained. The graduate interviewees were also asked to
keep a work diary until they had recorded at least two work
situations for which they felt well prepared and two situations
for which they felt ill prepared and to reflect on these
situations, focusing on the role of education and contextual
factors. Six of 10 graduates completed the diary; four from the
innovative school and two from the conventional school.
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Four graduates did not complete the diary because of time
constraints or personal issues.

The interviews were audio recorded and transcribed
verbatim by research assistants fluent in English and
Portuguese. Data saturation was achieved and member
checks were conducted. Initial analysis of the data by JF
yielded a coding framework of themes, which was used to
code the transcripts and diaries in detail during a second round
of analysis wusing Atlasti  v6.2 (Scientific  Software
Development, GmbH, Berlin, Germany). In the iterative data
analysis process, the coding framework was continuously
adapted and discussed with a second researcher (ED). A third
researcher (BM) independently analyzed and coded a sample
of four transcripts, one from each group of participants. JF and
BM discussed their findings and found only minor differences.
Consensus was easily reached. In a third analysis, round the
relations and meaning of the themes were analyzed and
discussed in the research team, taking the analysis from the
categorical to the conceptual level.

Additional information about the schools, work environ-
ments, and curricula was gathered by observing educational
sessions, community, and hospital visits and informal inter-
views with key staff and leaders. An elaborate research journal
was kept which informed data collection and analysis, and
served reflexive purposes. In the final stage of the analysis, the
qualitative and quantitative data were integrated in a concep-

tual model.

Results

Table 1 reports characteristics of the questionnaire respond-
ents and interviewees. The conceptual model in Figure 1
shows six areas of tension between Mozambican reality and
“ideal” medical practice that challenged doctors’ motivation
and preparedness for practice, and four elements of the
innovative curriculum that equipped graduates with skills,
attitudes and competencies to better cope with these tensions.
Following our mixed methods approach, we present the
integrated quantitative (Tables 2 and 3) and qualitative results
for the six areas of tension, with illustrative quotes from
participants (Table 4).

Balancing service and survival

Many participants mentioned low motivation due to low pay
and personal and professional challenges (Table 4, quotes
1-3). To support themselves and their families, doctors had to
supplement their income from public health care by taking
jobs in private clinics. This left less energy for each job and was
particularly detrimental to the public health job, as private
clinics offered better pay and working conditions. These
adverse effects on the health care for the most vulnerable part
of the population fuelled a downward spiral: demotivated
doctors causing health care problems to worsen, which
demotivated doctors etc. Some participants characterized
motivation as the key professional attribute of doctors in
Mozambique. The innovative curriculum offered a more
positive learning climate (quotes 4-5), contributing to satisfac-
tion, preparedness, and motivation. Table 2 reports that the
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Table 1. Characteristics of the questionnaire respondents and curricula differed significantly in satisfaction (ES: 0.97), use-
INSVISWees: fulness of the study program (ES: 0.67) and the basis for work
aspects (ES: 0.71-1.40), though mean scores were high for
Innovative ~ Conventional both schools (>3.8). Performing current work tasks showed no
school school difference but the large difference for personal development
Respondents to questionnaire (ES: 1.40) may affect motivation. Ratings for work satisfaction
Stﬁems , D) 22’ 5:(268) 26N ():(278) were relatively low for both schools (mean: 3.8 for innovative
ean age in years 5@ 0. . s
Female 36.1% 53.7% graduates, 3.0 for conventional graduates) albeit significantly
Graduates N=30 N=24 higher for the innovative school (ES: 0.87).
Mean age in years (SD)* 30.6 (2.5) 30.8 (6.1)
Female* 53.6% 36.4% . - .
Graduated between Aug 2007— Oct 2003 Balancing modern and traditional medicine
Dec 2010 Jan 2012 . .
Mean no. months of work experience 208 369 Due to cultural beliefs and shortcomings of modern health
Job title care, most patients preferred traditional healers over medical
(;enzral medical doctor ggg:f’ 78533 /o; doctors, leading them to engage in risky traditional practices,
esident .3% .0% . . L . . .
Specialist 0.0% 12.5% taking toxic traditional medicines, showing poor compliance
Other 13.3% 4.2% with medical treatment, leaving the hospital in critical condi-
W%rkp:aﬁe:' o 25 o7 0% tion, or failing to seek medical care until the final stage of
entral hospital 8% .0% . . . , .
General hospital/rural hospital 10.3% 8.7% disease (Table 4, quotes 6-7). Respecting patients’ beliefs and
Health centre/health station 27.6% 0.0% convincing them to comply with medical treatment required
nt Other 17.2% 4.3% excellent communication skills and cultural knowledge and
nterviewees
Students N=5 N=5 sensitivity. Innovative school participants felt reasonably well
Female 2 2 prepared for this by communication skills sessions, group
5 Mj"et NS 5 N3 5 discussions and the extensive community program promoting
raduates = =
Female D 1 a holistic view of patients and their environment (quote 8).
Male 3 4 Nevertheless, all participants felt these skills were mostly
Graduated between %‘2122%2% Ejzcn 2%371_ learned in practice and the clinical rotations of the conven-
Current and past workplacest tional school were considered to offer some degree of
Central hospital 3 4 preparation.
Rural hospital/health centre 3 2
Faculty of Medicine 2 1 . .
Othery f - 1 Balancing clinical and management tasks

*Innovative school: six missing, Conventional school: two missing; **Innovative
school: two missing, Conventional school: two missing; ***Innovative school:
one missing, Conventional school: one missing; tMore than one answer
possibility; TTPart time job besides job in hospital or health center.

In rural hospitals and their surroundings, the graduates were
often the only one with a higher education degree and
therefore designated as hospital manager whose tasks
included strategic, financial and human resource management,

Global ideal

Elements of innovative PBL curriculum that help coping with
ideal — reality tensions

Local reality

Serving others i

Surviving yourself |

Treating patients with modern medicine , patients who use traditional medicine |
g a clinical doctor Being a manager and political figure |

Using required tests, means and procedures i
Having global medical knowledge f onting a specific local disease burden |

Communicating with and respecting patients

Finding the right balance
Increased motivati d preparedness for practice

Dealing with shortages |

ication obstacles and patient overload |

Figure 1. Conceptual model of the findings. Four elements of the innovative curriculum help graduates to strike a better balance
between six ideal — reality tensions that challenge their motivation and preparedness for work.
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Table 2. Graduates’ opinions about their satisfaction with their medical education (five-point scale: 1 =very
dissatisfied, 5 = very satisfied), the usefulness of their medical education for their current work (five-point scale: 1 =not

useful at all, 5= very useful), their work satisfaction (five-point scale: 1 = very dissatisfied, 5 = very satisfied), and the
extent to which their medical education had provided a sound foundation for several aspects of their work (five-point
scale: 1=not at all, 5=1to a very high extent).
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Innovative school Conventional school
n Mean (SD) n Mean (SD) Effect size

Satisfaction with study program 30 4.5 (0.8) 23 3.8 (0.6)* 0.97711
Study programme’s usefulness for work 30 4.6 (0.7) 23 4.1 (0.8)* 0.6771
Work satisfaction 29 3.8 (1.0) 23 3.0 (0.8)* 0.87111
Study programme offered a sound basis for:

Starting work 30 7 (0.5) 23 4.3 (0.6)* 0.7371

Further learning on the job 30 6 (0.7) 23 4.1 (0.7)* 0.71%t

Performing current work tasks 30 6 (0.6) 23 4.3 (0.7) ns

Future career 29 5(0.7) 23 4.0 (0.7)™ 0.717}

Personal development 30 7 (0.6) 23 3.8 (0.7)* 1.40711

*Significant difference p <0.05 Innovative vs. conventional school/**p <0.01/#**p <0.001; tSmall/t1 Medium/{1t Large effect size (ns =t-test
was not significant); N is mentioned for each item separately, because not all respondents answered each item.

management of local public health programs, and participation
in local and regional politics. Participants from both schools
felt ill prepared for these roles, despite a hospital management
course in both curricula (Table 4, quote 9). The innovative
curriculum helped graduates deal with unfamiliar situations by
fostering an inquiring and independent attitude (quote 10) and
equipping students with knowledge and skills for various
situations, such as leadership, presentation, communication,
and team skills. Table 3 shows that for 22 professional
competencies, all participants felt generally competent
(mean scores >3), but innovative school graduates and
students gave significantly higher ratings for seventeen and
seven competencies, respectively, including management
competencies, such as coordinating activities, mobilizing the
capacity of others, asserting authority, presenting ideas to
an audience, knowledge of other fields, working
productively with others, and coping with criticism from

others (ES: 0.14-1.08).

Balancing requirements and shortages

Medical school had taught graduates to use means, proced-
ures, and tests to diagnose and treat patients, but in practice, in
rural areas in particular, graduates found that facilities and
equipment were lacking or defective (T 4, quote 11) forcing
them to manage with suboptimal means. Participants from
both schools indicated that their main preparation for
this shock of practice consisted in practical experiences
focused on clinical decision making as provided by the clinical
rotations (quotes 12-13). Participants from the conventional
school appreciated the four years of rotations, although
their effectiveness was compromised by the lack of
supervision and guidance (quote 14), a view that was shared
by innovative school participants. Aspects of the innovative
curriculum that helped graduates cope with shortages were
an independent and inquiring attitude and a varied range
of knowledge and skills (quote 15). Nevertheless, educa-
tion had not prepared graduates for all situations they
encountered.

68

Balancing global and local epidemiology

Graduates were confronted with Mozambique’s heavy burden
of specific diseases, such as HIV/AIDS, malaria, and tubercu-
losis. Besides a local, community-based perspective, the
innovative curriculum also took a global perspective covering
diseases uncommon in Mozambique, while the conventional
curriculum focused more on basic and pragmatic medical
knowledge with local relevance. While innovative school
participants appreciated the broad perspective, gaps in their
basic knowledge were a barrier in dealing with Mozambican
reality (Table 4, quote 16). All respondents rated their actual
“mastery of medical field” significantly below the required
level for their work (not reported in Table 3, ES: —0.54 to
—0.78), implying a perceived lack of preparedness. Some
interviewees referred to medical errors being common among
graduates. The inquiring and independent attitude stimulated
by PBL was considered advantageous for dealing with
unfamiliar disease presentations, and PBL’s lifelong learning
philosophy was considered particularly important (quote 17).
Innovative school graduates indicated significantly higher
levels of competence in managing unfamiliar cases compared
to conventional graduates (Table 3): analytical thinking (ES:
1.00), rapid acquisition of new knowledge (1.01), applying
knowledge in practice (1.21), and coming up with new ideas
and solutions (0.89). Differences between students were less
or not significant.

Balancing good and short communication
with patients

Lack of time for communication due to heavy patient load was
detrimental to patient care, especially since many patients did
not speak the official language and were poorly educated and
reluctant to discuss their condition, such as HIV infection, for
fear of being stigmatized (Table 4, quote 18). Communicating
at patient level, making patients feel comfortable, and gaining
their trust demanded expert communication and interpersonal
skills, an empathic attitude and ethical insights. Innovative
school participants felt prepared for this by communication
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Graduates’ and students’ opinions about their actual compete levels and those required for their current (graduates) or future

(students) work (five-point scale: 1 =very low, very high).

Actual competency level Required competency level for work
Innovative Conventional Innovative vs. Innovative Conventional Innovative vs.
school school conven-tional school school conven-tional
school school

Competencies n Mean (SD) n Mean (SD) Effect size n Mean (SD) n Mean (SD) Effect size
Mastery of medical field

Graduates 28 4.2 (0.6) 22 3.9 (0.6) ns 27 4.7 (0.6) 22 4.3 (0.8) ns

Students 33 4.0 (0.9) 65 3.6 (0.7)* 0.521t 32 4.5 (0.8) 67 4.3 (1.0) ns
Knowledge of other fields

Graduates 28 4.1 (0.9 22 3.3 (0.7)* 0.98711 27 4.3 (0.7) 22 3.7 (1.0 0.7111

Students 33 3.9 (0.7) 66 3.4 (1.0 0.5571 32 3.9 (1.0) 65 3.2 (1.1)™ 0.66711
Analytical thinking

Graduates 28 4.4 (0.6) 22 3.8 (0.6) 1,001 26 4.6 (0.6) 22 4.3(0.6) ns

Students 33 4.2 (0.9) 64 3.9 (0.9 ns 31 4.4 (0.9 66 3.9 (1.1)* 0.48t
Rapidly acquiring new knowledge

Graduates 28 4.8 (0.5) 22 4.2 (0.7) 1.01911 27 4.8 (0.6) 22 4.4 (0.7)" 0.6211

Students 34 4.4 (0.7) 65 4.2 (0.8) ns 32 4.6 (0.7) 66 4.2 (1.0) 0.441
Applying knowledge in practice

Graduates 28 4.8 (0.4) 22 4.2 (0.6)* 1.21911 27 4.7 (0.4) 22 4.4 (0.7) ns

Students 34 4.1 (0.6) 65 4.1 (0.6) ns 32 4.3 (0.9 66 4.3 (0.9) ns
Coordinating activities

Graduates 28 4.6 (0.6) 21 4.1 (0.8)* 0.721t 27 4.6 (0.6) 22 4.4 (0.6) ns

Students 34 4.3 (0.8) 65 3.9 (0.7)* 0.54711 32 4.5(0.7) 66 4.1 (0.9 0.48t
Coming up with new ideas & solutions

Graduates 28 4.5(0.7) 20 3.8 (0.9 0.89111 27 4.7 (0.6) 20 4.2 (0.9) 0.721f

Students 34 4.4 (0.7) 65 3.9 (0.9 0.601t 32 4.4 (0.7) 63 4.0 (0.7)* 0.571t
Performing well under pressure

Graduates 28 4.6 (0.7) 21 4.1 (0.8)* 0.6711 26 4.6 (0.7) 21 4.2 (0.8) ns

Students 34 4.4 (0.8) 65 41 (1.1) ns 32 4.6 (0.7) 66 4.2 (1.1) ns
Using time efficiently

Graduates 28 4.4 (0.8) 22 3.9 (0.8)* 0.63tt 27 4.7 (0.5) 21 4.2 (0.9 ns

Students 34 4.2 (0.7) 65 4.0 (0.9 ns 32 4.5(0.9) 66 4.2 (1.0) ns
Working productively with others

Graduates 27 4.8 (0.4) 22 4.2 (0.7) 1.0871t 26 4.8 (0.5) 22 4.4 (0.7)* 0.671f

Students 33 4.7 (0.6) 65 4.6 (0.8)** 0.147 32 4.7 (0.7) 66 4.3 (0.9 0.47t
Communicating effectively with colleagues

Graduates 28 4.7 (0.6) 22 4.3 (0.7)* 0.6271 27 4.9 (0.5) 22 4.3 (0.6)* 1.10771

Students 34 4.4 (0.8) 65 4.5 (0.8) ns 30 4.4 (0.8) 67 4.4 (0.8) ns
Communicating effectively with patients

Graduates 28 4.8 (0.6) 22 4.5 (0.5)* 0.541t 27 4.9 (0.4) 22 4.5 (0.6)* 0.801tt

Students 34 4.6 (0.7) 65 4.7 (0.5) ns 32 4.6 (0.7) 67 4.7 (0.6) ns
Making meaning clear to others

Graduates 27 4.5 (0.7) 22 4.2 (0.7) ns 27 4.7 (0.5) 22 4.4 (0.8) ns

Students 33 4.4 (0.7) 66 4.3 (0.8) ns 32 4.5(0.9) 67 4.4 (0.8) ns
Mobilising the capacity of others

Graduates 28 4.3 (0.8) 22 3.7 (0.8)** 0.7571 27 4.7 (0.5) 22 3.9 (0.8)* 1.23771

Students 30 4.1 (0.8) 64 3.8 (0.9) ns 31 4.1 (0.9) 65 3.8 (1.0) ns
Asserting authority

Graduates 28 4.3(0.8) 22 3.9 (0.8)* 0.5071 27 4.7 (0.5) 22 4.1 (0.8)* 0.9211

Students 31 3.8 (0.9) 65 3.8 (0.9) ns 30 3.9 (1.1) 67 3.7 (1.1) ns
Presenting ideas to an audience

Graduates 28 4.4 (0.6) 22 3.9 (0.6)* 0.83111 27 4.6 (0.6) 22 4.1 (0.9 0.67f

Students 33 4.2 (0.7) 62 3.9 (1.0) ns 31 4.3 (0.9) 65 4.2 (1.0) ns
Coping with criticism from others

Graduates 28 4.3 (0.8) 22 3.8 (0.8)* 0.6371 27 4.7 (0.4) 20 4.2 (0.9) 0.83t11

Students 31 4.3 (0.9) 63 3.9 (1.0 0.41% 32 4.4 (1.0) 66 4.0 (1.0) ns
Questioning own and others’ ideas

Graduates 27 4.6 (0.6) 22 3.9 (0.8)* 1.01711 27 4.6 (0.6) 22 4.0 (0.8)** 0.86111

Students 31 4.4 (0.8) 64 4.3 (0.8) ns 31 4.4 (1.0) 65 4.1 (1.0) ns
Using computers and the internet

Graduates 28 4.6 (0.7) 22 4.3 (0.8) ns 27 4.5 (1.0) 22 4.0 (1.0) ns

Students 33 4.6 (0.7) 65 4.2 (1.0) ns 29 4.6 (0.8) 67 4.3 (0/9) ns
Writing reports & documents

Graduates 28 4.1 (1.0) 22 4.1 (0.9) ns 27 4.4 (0.9 21 3.9 (1.0) 0.53f1

Students 33 4.2 (0.7) 63 3.8 (1.0 0.44% 32 4.4 (0.8) 65 4.1 (0.9 ns
Considering cultural aspects of work

Graduates 28 4.3 (0.8) 22 3.9 (0.8) ns 27 4.4 (0.9 22 3.9 (1.0 0.5311

Students 34 4.2 (1.0) 66 3.8 (1.1) ns 31 4.3 (0.9 66 3.9 (1.1)* 0.38
Considering legal and ethical aspects of work

Graduates 28 4.4 (0.8) 22 3.5 (1.2 0.90ftt 27 4.4 (1.0) 22 3.6 (1.2) 0.73tt

Students 34 4.0 (1.1) 66 3.7 (1.2 ns 32 4.3 (0.9) 66 3.9 (1.1) ns

*Significant difference p <0.05 Innovative vs. conventional school/**p <0.01/**p <0.001;
t Small/T1 Medium/{11 Large effect size (ns =t-test was not significant);
N is mentioned for each item separately, because not all respondents answered each item.
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Table 4. lllustrative quotes from interviewees, graduates’ diary entries, and textual comments from guestionnaire respondents.

Balancing service and survival

Q7: | thought | would earn a good salary and that people would admire me. But | think | have neither: | don’t have a good salary and people don’t admire the
doctor so much, they prefer to go to the traditional healer. (CSG1, interview)

Q2: Being a doctor here is a misery. (CSG, textual comment in questionnaire)

Q3: Itis very difficult to work under the present conditions. For example, I've had a situation in which | had to use my own money to buy medicine to be able to
help a patient. (. ..) So this spoils almost everything. Work is a struggle. There are colleagues who simply don’t show up for work because they are not motivated.
| even have colleagues saying “‘I will not visit the ward today” Why? “Because I'm tired, and it's nobody’s business”. (CSG1, interview)

Q4: My study teaches me how to take care of a patient, like not to rush in order to leave earlier, because | could lose a lot of clinical findings that would take me to
the diagnose. (...) And what | feel is that my studies will probably help me to not make these mistakes, [...but] to see everything about the patient and try to
discover what he has, not just treat the symptoms, you see, but to discover the cause. (ISS7, interview)

Qb5: The training helped me to expose my ideas and pose questions to my superiors without difficulty. (ISG, textual comment in questionnaire)

Balancing modern and traditional medicine

Q6: Traditional healers offer an immediate solution to their problems. But when they come to me, a doctor in the hospital, and | tell them the diagnosis but that |
do not have the medication to treat them, well that is no incentive to come to the hospital. (.. .) So people rely more on traditional healers, whether it is correct or
not, that is another matter, but they offer a solution right there. (CSG1, interview)

Q7: The child’s mother, after being questioned, revealed that she would give him traditional medication when there were no nurses around. (.. .) She replied that
it had to do with her husband’s spirits which had taken possession of the child. She never received any medical information before and her decision was to take
the patient home. After she insisted for a long time, the patient was discharged. This incident made me realize that | wasn’t well prepared to deal with this type of
situation, because | had not been taught to give advice that was appropriate for the community, considering that my academic background was focused more
on the clinical aspect and not on the socio-cultural aspect of the community. (CSG2, diary)

Q8: The course pays a lot of attention to this issue of traditional medicine. | followed a course on family health. (.. .) There was much emphasis on this very point
of communication, culture. How can we deal with the patient within this context? (...) How does a person think? This gave us a different insight into the
difficulties a doctor may encounter, both in terms of communication and cultural issues. (ISS3, interview)

Balancing clinical and management tasks

Q9: As director of the hospital | need to manage the finances. (.. .) It is difficult to define the priorities and try to contain the costs to ensure that the hospital can
still function despite its low budget every year. This has been very difficult because | have no notion of hospital management and during my studies | didn’t learn
this aspect. (ISG5, diary)

Q70: The faculty fosters a very strong investigative spirit. (...) So you focus on investigating, you look for more knowledge and you discuss this with your
classmates. | believe that the method, for me, was very positive, very constructive due to having to acquire this investigative attitude. (ISG7, interview)

Balancing requirements and shortages

Q11: The difficulties are similar to those of any African country, shortage of materials, shortage of medicines, not being able to do further tests. There’s a lot we
don’t do because there’s no possibility to do it. (CSG5, interview)

Q72: We have had cases where we suspected a disease but didn’t have the means to analyze and confirm our suspicion, so we had to treat the patient and wait
and see. By some time he improved and only then we could confirm the diagnosis. It’s a skill that develops over time. | think it’s one of those things one learns on
the job. (CSG2, interview)

Q13: 1 think the course offers a good preparation because most of it is done in the hospital and in the hospital you encounter reality. (. ..) Work as such is already
incorporated into the course itself. (CSG5, interview)

Q174: As a student | was very afraid to ask a teacher to explain something. Because at that moment he would mark you as a bad student, (.. .) and was able to
give you a negative mark for a test. So we avoided to get involved. (.. .) When students approach the teachers to explain something they feel they are occupying
their time. They always complain: ‘‘you are always bothering me and you pay me nothing’’. (. . .) So because we didn’t have the teacher with us, we didn’t have a
lot of theory. And even our practice, it was more because the patient happened to be there, it was more experimental. We experimented because we had
nobody amongst us who knew how to do things. So we experimented. (.. .) It's a bit strange and dangerous, isn’t it, but what else could we do? We needed to
learn and they needed to be treated. So we treated them. (CSG1, interview)

Q15: In the hospital where | work, | am the only doctor and there are six health workers. When | started working there, there were a lot of deaths during the
admission of patients, especially in the paediatrics and medicine departments. When | asked why there were so many deaths, | received no plausible
explanation. Then | decided to introduce discussions about clinical cases and hospital deaths every Tuesday. (. ..) After some time, the staff began to realise that
our sessions were important because we could share difficulties and we could solve, together, some difficult cases. After three months, the death rate and the
number of severely ill patients reduced considerably and patient care improved markedly. (...) This method of discussing cases | learned during my academic
education, there were always sessions about presentations of clinical cases that aimed to improve the quality of our work. (ISG5, diary)

Balancing global and local epidemiology

Q176: For me it’s a bit hard here in the hospital. Maybe due to the things we have read, they are so different from what we come across here in the hospital, to do
examinations, diagnoses. Elsewhere in the world people use very sophisticated means of diagnosis, but here we have very rudimentary diagnostic tools. (...)
Maybe, | think we should also have something that is more relevant to our situation here. (ISS5, interview)

Q177: If there are some diseases that | only came across in books, but never actually have seen in reality, and these are appearing now, | use the PBL method.
Thanks to that, | investigate to find out what it is. The fact that | finished my course doesn’t mean | have seen all the diseases that patients will present. So this
continuously happens. (ISG3, interview)

Balancing good and short communication with patients

Q18: The patients are very closed, they don’t talk much. They don’t communicate very well with a doctor, they don’t ask questions. (...) | don’t know whether it
is the doctor who intimidates the patient, or the patient who is afraid to talk to the doctor. Because this happens when people haven’t attended school very
much. For an educated person it is easier to ask “‘What is it that | have?”” or *‘This medicine is for what exactly?”’ Many of our patients don’t ask anything. They
take the tablets home and don’t take them. Or they take them during the first few days, then they start feeling better and don’t take them anymore. This happens
a lot with HIV treatments for example, or with tuberculosis. Many people stop taking their medicine when they feel better, and this is due to a lack of
communication between patient and doctor. (CSS1, interview)

Q179: The communication skill sessions are very good because they prepare the medical student, the future doctor, to understand not only the perspective of the
patient he is going to deal with, but also his own attitude. (ISG4, interview)

Q20: Here in the faculty we only acquire theoretical knowledge. (.. .) The faculty doesn’t form one’s character. (...) We don’t have lessons in manners, etiquette,
on how to behave when we are in a hospital. (CSS3, interview)

Q =quote, ISG =innovative school graduate, CSG = conventional school graduate, ISS =innovative school student, CSS = conventional school student.

skills sessions, the community program and group discussions conventional school was appreciated despite criticism of
on ethical issues (quote 19). Still, transitioning from skill insufficient structured preparation for communication and
training to the reality of hospital rotations was experienced by ethical behavior and a lack of doctors serving as role models
some as quite a shock. Early exposure to practice in the (quote 20). Table 3 shows significantly higher ratings by
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innovative school graduates for communicating effectively
with patients and colleagues, considering legal and ethical
work-related issues, performing under pressure, and efficient
time management (ES: 0.54-0.90).

Discussion

Although doubts about preparedness for practice are familiar
among recent graduates worldwide (Goldacre et al. 2010;
Morrow et al. 2012; Tlling et al. 2013), our findings suggest that
the challenges facing junior doctors in sub-Saharan Africa are
of a different dimension altogether. Local health care is a far
cry from global ideals, and reconciling medicine as taught with
medicine as practised can be frustrating, to put it mildly. The
challenges, moreover, seem to sustain each other in a vicious
cycle. Patients prefer traditional healers, partly due to short-
ages of means and personnel in modern health care. The same
shortages coupled with harm inflicted by traditional medicine
demoralize doctors facing an overload of severely ill patients
while also having to act as hospital managers without
appropriate training. A larger medical workforce and improved
infrastructure would be obvious solutions but lie outside the
scope of what medical education can achieve: joint efforts of
all stakeholders, including medical schools, ministries, donors
and health care institutions, are needed (Celletti et al. 2011;
WHO 2011).

Notwithstanding these challenges, our findings provide
evidence that innovative curricula focused on problem- and
community-based learning might contribute to improving the
quality of medical doctors in sub-Saharan Africa. Students and
graduates from the innovative curriculum reported higher
competency levels and a higher level of preparedness to face
the challenges of practice, compared with students and
graduates from the conventional curriculum. In line with
worldwide research on the effects of innovative medical
curricula comprising problem- and community-based learning
(Prince et al. 2005; Schmidt et al. 2006; Koh et al. 2008;
Neville 2009; Watmough et al. 2010, 2012), these competen-
cies and skills involve mainly the social and cognitive
domains. The innovative curriculum in our study seemed to
stimulate an inquiring and independent attitude, a varied
range of social and cognitive skills and a holistic approach
towards patients. These are essential attributes for sub-
Saharan African doctors, as indicated by our study and
existing literature (Cape Town Declaration 1995; Kwizera
et al. 2005; Iputo 2008). The large effect sizes that we found,
which in many cases are larger than those found in studies
conducted elsewhere (Colliver 2000; Prince et al. 2005;
Schmidt et al. 2006) support claims that these innovative
curricula hold promise for low-income countries in need of
major reforms, as through “transformative learning” they can
produce independent, critical change agents (Frenk et al.
2010; WHO 2011). Despite, or perhaps because of the
challenges of the sub-Saharan African context, improvements
in doctors’ social and cognitive skills may seem even more
meaningful in these low-resource settings compared with
high-income settings.

The innovative curriculum in our study appeared to
enhance doctors” motivation, which might counteract internal
(from rural to urban and from public to private health care)
and external (from low- to high-income countries) migration of
doctors (Sherr et al. 2012), thereby strengthening the work-
force and promoting retention of doctors — key objectives of
current scale up initiatives (WHO 2009, 2010, 2011; Celletti
et al. 2011). Most innovative school graduates worked as
general medical doctors and more often in rural health centers
than conventional graduates, most of which were residents in
a central hospital. This is consistent with suggestions in the
literature that problem- and community-based curricula motiv-
ate graduates to work in rural areas and choose primary health
care as their specialty (Iputo 2008; Kaye et al. 2010). Whether
and how this finding is attributable to curriculum as opposed
to school location and our recruitment strategy remains to be
investigated.

Practical learning during clinical rotations, including good
supervision and role models, was valued highly among
participants from both schools in our study, who regarded
this as one of the most effective preparations for practice,
which is consistent with previous research (Daly et al. 2013;
llling et al. 2013). However, its effectiveness was heavily
compromised by a severe shortage of good clinical teachers,
which should be a priority in scale up efforts. Possibly as a
result of inadequate clinical teaching and learning, respond-
ents from both schools felt their mastery of medical
knowledge did not live up to the standards required in
practice.

The innovative curriculum seemed to perform worse than
the conventional curriculum in imparting basic and locally
relevant medical knowledge, which is consistent with studies
conducted elsewhere reporting slightly higher levels of basic
medical knowledge among conventional graduates (Schmidt
et al. 2006; Watmough et al. 2012). With regard to locally
relevant knowledge, current recommendations for health
professional education emphasize alignment of knowledge
with local epidemiology, which in many low-income coun-
tries means a strong focus on primary health care (WHO
2009, 2011; Frenk et al. 2010). Despite primary care’s perhaps
relatively low status, it is increasingly emphasized that this
focus is perfectly compatible with global excellence (WHO
2010; Celletti et al. 2011). The attention to globally relevant
medical knowledge at the expense of locally relevant
knowledge in the innovative curriculum in our study may
be due to the curriculum’s Dutch origins, suggesting imperfect
adaptation to the local context. Perhaps this is an example of
large contextual differences interfering with North—-South
collaboration, while South-South partnerships may be more
equal and advantageous (De Maeseneer et al. 2011; Kent &
Burch 2011).

Limitations and future research

Limitations of this study are potential bias due to small sample
sizes, low response rates, and voluntary participation.
Particularly the differences in job title and workplace between
innovative and conventional graduates, as mentioned above,

might have affected our results. The sub-Saharan African
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setting limited opportunities for recruiting participants, par-
ticularly among graduates. However, to our knowledge this
study is the first of its kind in sub-Saharan Africa to include
junior doctors, and even a small sample may provide valuable
insights and significant results. Another limitation is respond-
ents self-rating their perceived rather than actual level of
preparedness for work. However, perceptions of ability are
precursors to actual behaviour (Bandura 1986), and the results
are consistent with previous research on the effects of
innovative curricula comprising problem- and community-
based learning (Prince et al. 2005; Schmidt et al. 2006; Koh
et al. 2008; Neville 2009; Watmough et al. 2010, 2012) and with
curriculum research in sub-Saharan Africa, which reports
positive experiences with innovative curricula (Iputo &
Kwizera 2005; Kwizera et al. 2005; Kiguli-Malwadde et al.
20006; Iputo 2008; Singaram et al. 2008; Kaye et al. 2010; Green-
Thompson et al. 2012). Further study would be needed,
however, to determine whether this perceived preparedness
indeed contributes to improved patient care.

As the study was conducted in two Mozambican medical
schools with different curricula, the generalizability of the
results across the sub-Saharan African region and beyond is
limited. Comparative curriculum research is complicated as
each curriculum is unique and subject to contextual factors.
The implementation and definitions of PBL vary considerably
worldwide (Neville 2009), and sub-Saharan African medical
schools even though facing similar challenges may have very
different curricula (Chen et al. 2012). For transferability of our
results to other settings, readers might judge which curriculum
features and other aspects might be applicable to their own
setting. It should be noted that the differences between the
respondents from the two schools are not exclusively attrib-
utable to PBL but to the entire innovative curriculum and its
context, including community-based elements.

To increase the generalizability of our results, future
research might entail similar studies investigating outcomes
and benefits of curricular innovations in different sub-Saharan
African settings. In current literature (including grey sources),
sub-Saharan African curricular innovations and lessons learned
are well described, but evidence on outcomes is lacking, and
research mainly stems from South Africa (Greysen et al. 2011).
Special attention should be given to involving more graduates
in future studies, as curriculum research in sub-Saharan Africa
has, previous to our study, almost exclusively focused on
students. We found only two studies that included data on
graduates, but rather than investigating preparedness for
practice in general, these focus on rural areas in particular
(Iputo 2008; Kaye et al. 2010).

Another direction for future research is the sustainability of
curricular innovations. Though very much needed, curricular
innovations in sub-Saharan Africa are particularly challenging
(Gukas 2007; Greysen et al. 2011), and innovative curricula are
criticised for being resource intensive and therefore imprac-
ticable in resource-poor settings (Banda & Yikona 2001;
McLean 2004; Mufunda et al. 2007). However, high short-term
investments may prove cost-effective in the long run if they
improve the quality of health care, retention of doctors and
population health, turning initial investments into longer-term
savings (WHO 2009). Examples of successful implementation
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of innovative approaches in sub-Saharan Africa, including the
one in this study in one of the region’s poorest countries,
have demonstrated their feasibility in resource-poor settings,
despite the many challenges (Kwizera et al. 2005; Kiguli-
Malwadde et al. 2006; SAMSS 2009). Future
might focus on crucial factors for sustainable curricular

research

innovation in these settings.

Conclusions

The challenges facing sub-Saharan African doctors are
immense and seem to sustain each other in a vicious cycle,
affecting doctors’ motivation and preparedness for practice.
Innovative problem- and community-based curricula, com-
pared with conventional curricula, seem to hold promise for
scaling up the quality of sub-Saharan African doctors, and
indirectly the health care system. These curricula might deliver
independent, critical change agents with good social skills and
a focus on their patients and their community, able to balance
between the reality of sub-Saharan African health care and
global health care ideals. Effects of innovative, transformative
curricula may be larger in sub-Saharan Africa compared with
high-income settings. Curricular innovations, however, would
need to be backed up by concerted efforts of all stakeholders
together to train more doctors and teachers and improve the
infrastructure of medical schools and health care systems.
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