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ABSTRACT

Involving students in cardiovascular risk management (CVRM) could offer patients a structured 
CVRM programme and students a valuable learning opportunity. We describe and evaluate a 
student-run CVRM programme that was set up to offer primary prevention to patients with 
known risk factors in a general practitioner’s practice. During a consultation, two undergraduate 
medical students assessed the patients’ actual risk and formulated a CVRM plan, which they 
discussed with the patient after approval by a GP. After the consultations, patients were asked 
to complete evaluation/feedback questionnaires. From December 2014 to December 2015, 185 
consultations were carried out by 46 students. Feedback questionnaires of 153 consultations 
were returned, in which patient satisfaction was 8.43 (1–10, min-max). The cardiovascular risk 
of 95 patients was determined, and in >50% patients, it was ‘high’. Participating students and GPs 
were enthusiastic about the (pharmacotherapy) learning opportunities and improved CVRM care 
while contributing to real patient care in this CVRM programme.
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students, and their experiences with the specific students and the student coordinators. Such 
entrustment judgements are described as entrustable professional activities [6]. During the 
consultation, two undergraduate medical students assessed the actual cardiovascular (CV) risk 
by taking the family/lifestyle history, measuring blood pressure and height/weight to calculate 
body mass index. They then drew up a plan for further diagnostic or therapeutic work-up (e.g. 
laboratory testing, ECG or lifestyle advice/pharmacotherapy, the latter based on the WHO 
6-step [7]). After the plan was discussed with and approved by the supervising GP, the students 
discussed their work-up plan with the patient. At the end of each consultation, patients were 
asked to complete a questionnaire and to provide students with feedback about the consultation. 
The students and the supervising GPs subsequently evaluated the consultations and discussed 
the patient evaluations. 

Population. 
The participating GPs (KP, FB and HdV, who are all GPs in the UGP) are particularly interested in 
medical education and were asked to supervise the consultations. Patients registered at the UGP 
of the VU University Medical Center were selected based on the above-mentioned criteria. All 
undergraduate medical students (1st –4th year, pre-clerkship) who participated in the LC-SRC (n 
= +/ 80) were eligible for this voluntary extracurricular CVRM programme. 

Evaluation instruments. 
Satisfaction with the care provided was measured with a previously used and described anonymous 
feedback questionnaire (fig. 1) [4]. Patient care was evaluated using quality-of-care indicators 
(proportion of patients with CV risk factors assessed) and aspects of patient management (advice 
regarding lifestyle, pharmacotherapy), all based on the CVRM guideline [5]. These quality-of-care 
indicators were extracted from the electronic medical records of the patients.

Ethical aspects. 
The institutional review board of VUmc reviewed the protocol and concluded that the study did 
not fall under the scope of the Dutch Medical Research Involving Human Subjects Act (WMO) 
(reference: 16293). Participation in the student-run CVRM programme was voluntary for all 
participants, of whom all gave informed consent for participation.

RESULTS

From December 2014 through December 2015, 258 patients were invited to attend the student-
run CVRM programme. This resulted in 185 consultations with 115 patients, conducted by 46 
students (in couples). The students (seven-first-year, 12 second-year, 20 third-year and seven 
fourth-year) performed on average 7.5 consultations.
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INTRODUCTION

Cardiovascular diseases (CVD) are a major cause of morbidity and mortality in Europe [1]. Various 
modifiable risk factors have been identified, such as overweight, smoking, lack of physical activity 
and high cholesterol [1,2]. The aim of cardiovascular risk management (CVRM) was to modify risk 
factors with a view to reducing CVD morbidity and mortality. In the Netherlands, while general 
practitioners (GPs) are predominantly responsible for the primary prevention of CVD, they may 
be reluctant to spend extra time and effort on preventive consultations because of organizational 
constraints [3]. 
A novel approach towards CVRM could be to involve medical students in primary prevention. This 
approach could yield a ‘win-win-win’ situation in which patients benefit from the identification 
and management of risk factors, GPs benefit from an improved quality of care and CVRM, and 
students benefit from the learning opportunity and experience gained. The involvement of 
undergraduate students in patient care, in a Learner-Centred Student-Run Clinic project (LC-
SRC), has been described previously [4]. The LC-SRC was set up to stimulate the acquisition 
of medical and pharmacotherapeutic knowledge, skills and competences by students and is 
based on the conceptual framework of learning by doing [4]. In the LC-SRC, students receive 
legitimate, context-based training, and take on responsibility for patient care as early as possible 
in their medical education, from their first year on [4]. Although it seems attractive to train 
medical students in a LC-SRC, the involvement of undergraduate medical students in a CVRM 
programme for medically insured patients has not been evaluated earlier. The aim of this study 
was to describe and evaluate the CVRM programme as part of the LC-SRC.

METHODS

The student-run CVRM programme was started in December 2014 as a collaboration between 
the VU University Medical Center (VUmc) General Practice (UGP) and the LC-SRC, which is part of 
the Pharmacotherapy Section, Department of Internal Medicine of VUmc. The UGP is a general 
practice in our university medical centre that provides primary care and is accredited by the Dutch 
College of General Practitioners (NHG).
The student-run CVRM programme was set up to provide primary prevention of CVD in 
accordance with the NHG guideline [5]. Patients with known CVD risk factors (age ≥50 years 
and a current or recent history of smoking, or previously high blood pressure or cholesterol level) 
were invited by letter to come for a consultation. In the week before the consultation, students 
prepared by reading the patient record, studying relevant guidelines and practising/refreshing 
essential consultation skills (i.e. history taking, taking blood pressure, motivational interviewing), 
with coaching by a student coordinator of the LC-SRC [4]. Thereby, only well-prepared students 
participated, entrusted by the GPs and coordinating student(s) based on the preparation of the 
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 N % Mean Range
Sexe 104 100%

Women 62 59.6%
Men 42 40.4%

Age 104 100% 66.4 Years (52-90 years)
Cardiovascular risk 95 93.3%

Green (0-9%)* 36 37.9%
Orange (10-19)* 10 10.5% 
Red (≥20%)* 49 51.6% 

RR systolic 99 95.2% 139 mmHg  (97-190 mmHg)
RR systolic ≥140 50 50.5%  152 mmHg (140-190 mmHg)

LDL Cholesterol  92 88.5% 3.6 mmol/L (1.2-5.8 mmol/L)
LDL Cholesterol ≥ 2.5 81 88.0% 3.8 mmol/L (2.5-5.8 mmol/L)

Fasting Glucose 74 71.2% 5.5 mmol/L (4.6-6.9 mmol/L)
Fasting glucose ≥ 6.1 14 18.9% 6.4 mmol/L (6.1-6.9 mmol/L)

Smoking 89 85.6%
Never 28 31.5%
Previously 50 56.2%
Currently 11 12.4%

Height 98 94.2% 171.5 cm (151.0-194.0 cm)
Weight 96 92.3% 77.4 kg (46.0-120.0 Kg)

Body mass index 86 82.7% 26.3 kg/m2 (16.3-34.8 kg/m2)
Body mass index < 25 20 23.3%
Body mass index ≥ 25 51 59.3%
Body mass index ≥ 30 15 17.4%

eGFR 87 83.7% 71.1 ml/min/1.73m2  (39.0 - >90 ml/min/1.73m2)
eGFR <60 11 12.6% 51.9 ml/min/1.73m2 (39.0-59.0 ml/min/1.73m2) 

Alcohol use 74 71.1% 2.04 units (0-6 units)
Exercise advise 93 89.4%  (yes/ -)
Nutritional advise 92 88.5%  (yes/ -)

Table 1: Cardiovascular risk factors of participating patients in the student-run cardiovascular risk management programme, and lifestyle 
advice offered by the students in this programme.These risk factors are the actual registered cardiovascular risk (factors) as registered by 
the students under supervision of the GPs. 1Risk classification according to the national GP guideline on cardiovascular risk management 
[5], the displayed risk (e.g. ‘Green (0-9%)’) is the estimated 10-year risk of morbidity or mortality due to cardiovascular disease.
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Students’ responses
•  It fills the gap of a lack of real patient contact in the medical undergraduate curriculum
•  It teaches to look at the bigger picture, including taking care of patient management and a focus on the 
 individual patient 
•  The subjects encountered are broader than cardiovascular risk management, and included also the medical 
  history and medication used by the encountered patients
General practitioners responses
•  This programme was an improvement of quality of (CVRM) care - it really matters
•  Teaching is a stimulating process and enhances job satisfaction and a chance to learn from students - you can 
  learn an old dog new tricks
•  Patient satisfaction is motivating
•  Fits in UGP mission/vision!

Table 2: Responses of students and GPs following participation.

Patient evaluations.
The feedback questionnaires of 153 consultations were returned (83%). Overall patient 
satisfaction was rated a score of 8.43 (1–10, min–max), and over 95% of the patients indicated 
that they considered the project of additional value for students. Additional results of the patient 
evaluations are displayed in figure 1.

Quality of care.
None of the 115 patients had undergone a complete CV risk assessment before study inclusion; 
quality-of-care indicators for 104 patients were anonymously retrieved after study completion 
from the electronic medical record. Most patients (59.6%) were women, and their mean age 
was 66.4 years. The CV risk of 95 patients (91.3%) was established and was high in 49 patients 
(51.6%). Fifty patients had a systolic blood pressure of at least 140 mmHg, and 14 patients were 
identified as having impaired glucose tolerance (fasting glucose ≥6.1 mmol/L). Two patients were 
diagnosed with type 2 diabetes mellitus and were subsequently referred back to the GP/diabetes 
nurse. Based on treatment plans proposed by the students, in total 26 medication changes were 
made (i.e. start, dose adjustment or stop), mainly concerning antihypertensive drugs and statins 
(hydrochlorothiazide, metoprolol, enalapril, amlodipine and simvastatin). Almost all patients 
were instructed to adopt a healthy lifestyle (no smoking, sufficient physical activity and healthy 
nutrition), after which eight patients spontaneously reported that they stopped smoking or 
otherwise changed their lifestyle. Patient characteristics including CV risk factors assessed and 
quality-of-care indicators are displayed in table 1.

During the daily evaluation of the consultations, participating students said that they valued the 
learning opportunities and enjoyed seeing patients, especially the follow-up visits of patients 
who had changed their lifestyle. The GPs considered the project to improve the quality of 
CVRM care and regarded the teaching as stimulating. While it costs the GPs time to supervise 
the students, this was less compared to performing the consultation on their own, and they 
considered it worthwhile because patient care was improved (table 2).

Figure 1: Results of the patient evaluation questionnaire (Likert scale 1–5)(n = 153); all percentages ≥10% are displayed in labels in the figure. 
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REFERENCESDISCUSSION

The student-run CVRM programme was beneficial to patients, students and GPs working in the UGP. 
The patients who were medically insured valued the project because they were offered a structured 
CVRM programme. The participating students were enthusiastic and considered the project enjoyable 
and educational. And the GPs were satisfied that this project improved the quality of care by offering 
a structured assessment of CV risk factors and delivered care according to national and international 
guidelines. The CV risk of the patients was assessed and they were given lifestyle advice or 
pharmacotherapy, if appropriate. The patients were willing to attend and were very satisfied with the 
care provided. Indeed, patient satisfaction was higher (8.43 versus 7.9) than that reported in an earlier 
(much smaller) study that used the same evaluation instrument in a LC-SRC in an internal medicine 
outpatient clinic [4]. In another study of student-provided primary care, 88% of patients rated the care 
provided as ‘very satisfactory’ and none as unsatisfactory. These results are comparable to those of 
the present study, and unlike our study, that study involved a medically underserved population [8]. 
Other studies involving underserved populations have shown that the quality of care provided by 
SRCs is adequate and that students are able to run a diabetes clinic [9,10].
The educational and enjoyable aspects described by the students were comparable to those reported 
in earlier studies [10]. This study did not assess whether participation in the project improved student 
outcome, but this is essential to establish because, given the voluntary nature of the project, students 
will only participate if they consider a project worthwhile. 
This study was limited by its single-centre and retrospective design, without a control group. 
Furthermore, there was a selection bias, such that enthusiastic students, supervisors and patients 
participated. Moreover, because only the CVRM data registered in the dedicated CVRM section of the 
medical record was retrieved, it is possible that the retrieved data were not complete (for instance, if 
findings were noted in the medical records as open text). A strength of the study is the large number 
of patients and students who participated. Future studies should focus on the effects of participation 
on student outcome and on the follow-up of patients with regard to predefined outcome.
Taking these strengths and limitations into account, we conclude that undergraduate students are 
able to have an active role in real patient care with regard to CVRM. This creates a potential ‘win-
win-win’ situation for all participants and could offer students valuable learning opportunities with 
responsibility for real patients.
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