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Background: The continuity of care clinic (CCC) curriculum has been added to final-year medical students,
class of 2008. The goals were to improve cardiovascular risk management skills for medical students and to
develop competent doctors to serve the public.

Objective: To study the effectiveness of the curriculum by directly comparing postgraduate patient care
performance between CCC participants (class of 2008) and non-CCC participants (class of 2006 and 2007).
Material and Method: We collected information about both groups of graduates, when they started their
doctor careers. With hospitals’ permission, medical charts audits were performed and scored with a 12-task
checklist of cardiovascular risk management. The scores from both groups were compared with statistical
analyses.

Results: Among 266 charts from 17 hospitals, there were 123 charts from 38 CCC participants and 143 charts
from 52 non-CCC participants. On 9 of 12 tasks of the checklist, proportionately more CCC participants
carried out the tasks than non-CCC participants. Statistical significance was shown on 5 tasks. These were
ability to properly adjust antihypertensive medication (13.4% more; p = 0.002); requesting for urine protein
screening (12.1% more; p = 0.006); recommending life-style modification (24.9% more; p < 0.001); requesting
for serum lipid profile (25.5% more; p < 0.001); prescribing aspirin as primary prevention for cardiovascular
disease (13.1% more; p = 0.007). There was no statistically significant difference for the other 7 tasks.
Conclusion: Cardiovascular risk management performance of CCC participants was better than non-CCC
participants in the same period after graduations. The curriculum helped improve the cardiovascular risks
management skill of postgraduates. In the public interest, this study recommends further implementation of
such a program in the future.
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In Thailand, doctors spend six years in
medical schools, before serving the country in
community hospitals as governmental general
practitioners (GPs). The usual daily work as a GP in
a typical primary care center is approximately 80%
outpatient: 20% inpatient. However, the training
students received from medical schools does not
reflect this postgraduate work situation.
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The continuity of care clinic (CCC) curriculum
was implemented for the first time for a class of
final-year medical students at the Faculty of Medicine
Siriraj Hospital, Mahidol University. The main purpose
was to improve longitudinal care skills of chronic
diseases for medical students including cardiovascular
risk management. These ambulatory skills are necessary
for doctors as Hypertension, Diabetes and Dyslipidemia,
are among the most prevalent public health problem®,
The curriculum developing team strongly hopes
that CCC curriculum could improve MD graduates’
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competency and consequently contribute to better
public health care.

This training program assigned each medical
student three sessions of monthly clinic schedule
during the Internal Medicine rotation. The students
were then able to follow up their own patients at the
same time practicing longitudinal cardiovascular
risk management skills in outpatient setting under
supervision of attending physicians.

To prove that the curriculum goals have
been achieved, we chose to measure the graduates’
performance as the main quantitative educational
outcome in this study®.

Research Design

This study investigates the effectiveness of
the CCC curriculum by using direct post-graduation
performance assessment by correlating with standard
quality of care for Hypertension, Diabetes and
Dyslipidemia.

Medical chart audits were performed to
compare patient care performance of Siriraj MD
graduates between CCC participants (class of 2008)
and non-CCC participants (class of 2006-2007).

The inclusion criteria for the charts were:

(1) Had at least one medical encounter on
longitudinal care for Diabetes Mellitus, Hypertension
or Dyslipidemia performed by Siriraj MD graduates
class of 2006, 2007 or 2008.

(2) That particular encounter took place within
the first three months of each doctor’s graduation.

(3) No more than four charts per doctor
allowed to be submitted in the study.

Material and Method

We followed medical students from both
groups to locations where they started their doctor
career. Those hospitals that employed the graduates
were then requested to participate in the study.
After receiving hospital agreement, the investigator
assigned the hospital to randomly submit medical
charts of targeted doctors in the project. The charts
were scored using a 12-task checklist for Diabetes,
Hypertension and Dyslipidemia standards of
care®® by two independent reviewers. The checklist
never been introduced to any of CCC participants.
It is a summarized tool that designed for the study
scoring purpose. The scores from CCC participant
group and non-CCC participant group were then
compared.
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Two sets of questionnaires were sent for
detailed curriculum evaluation. The first set was sent
to Siriraj MD graduates class of 2008 for curriculum
satisfaction survey. The second set was sent to
their doctor colleagues for written opinion about the
graduates.

Statistic analysis

A minimum of 206 charts were required in
the study to achieve 80% power with alpha 0.05.
This is for detecting 20% score difference between the
two groups on each of the 12-task checklist. We used
Chi-square test to detect differences between the
patient characteristic distributions of the two groups.
The difference of % completion on each task of the
checklist was assessed by Chi-square or Fisher’s exact
test (distribution of completion vs. non-completion
between the two groups). All statistical tests were
interpreted at the 5% significant level.

Results

Among 385 charts which were randomly
submitted from 21community hospitals, we found 266
charts from 17 hospitals that met with all inclusion
criteria. There were 123 charts from 38 CCC participants,
and 143 charts from 52 non-CCC participants.

On 9 of 12 tasks, proportionately more CCC
participants carried out the tasks of the checklist than
non-CCC participants. Statistical significance was
shown on five tasks. These were ability to properly
adjust antihypertensive medication (13.4% more; p =
0.002); requesting for urine protein screening (12.1%
more; p = 0.006); recommending life style modification
(24.9% more; p < 0.001); requesting for serum lipid
profile (25.5% more; p <0.001); prescribing aspirin as
primary prevention for cardiovascular disease (13.1%
more; p = 0.007). There was no statistically significant
difference for the other seven tasks as shown in
Table 1.

We received 100%-response rate from CCC
participants on satisfaction survey as shown in
Table 2. Questions were of the Likert-type with 5
response categories ranging from “strongly agree” to
“strongly disagree” Overall; they believed that the
CCC training is beneficial and satisfactory.

Among 108 returned questionnaires from
doctor colleagues, 22 colleagues who rated themselves
having very close supervision with the graduates
admitted that they see improvement on cardiovascular
risk management performance of CCC participants
over non-CCC participants as shown in Table 3.
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Tablel. Postgraduate performance score on the 12-task checklist

%

Task Completeness Completeness Score p-value
score of CCC score of non-CCC  different (2-sided)
participant participant
(n=123) (n=143)
1. Properly adjust antihypertensive medication 93.0 79.6 +13.4 0.002
2. Requesting for urine protein screening 20.9 8.8 +12.1 0.006
3. Properly adjust lipid lowering agents 96.1 90.4 +5.7 0.088
4. Recommending life style modification 38.0 13.1 +24.9 <0.001
5. Requesting a check for blood lipid profile 66.7 41.2 +25.5 <0.001
6. Requesting a check for HbAlc in diabetic patient 59.7 50.4 +9.3 0.14
7. Properly adjust glucose lowering agents 97.7 92.7 +5.0 0.086
8. Prescribing aspirin as primary prevention for 88.3 75.2 +13.1 0.007
cardiovascular disease
9. Perform diabetic foot screening exam 49.6 58.4 -8.8 0.176
10. Consult for retinopathy screening exam 53.5 62.0 -8.5 0.173
11. Proper usage of ACE inhibitors 93.0 97.1 -4.1 0.159
12. Recommendation to quit smoking 0 0 0 -
Table 2. Summary of 192 CCC participant-questionnaire responses
%
Questions Strongly  Agree No Disagree  Strongly
agree comment disagree
1. CCC has increased your confidence on managing DM, HTN 275 59.3 12.7 0.5 -
and Dyslipidemia
2. CCC helped you understand better practical longitudinal care 355 58.2 6.3 - -
for DM, HTN and Dyslipidemia
3. You could adapt knowledge you gained from CCC to your 19.6 64.0 16.4 - -
real-life practice
4. CCC helped you to pay more attention on side effects of 175 58.7 23.8 - -
prescribing DM, HTN and Dyslipidemia medications
5. CCC has increased your cardiovascular risk prevention attitude 39.7 51.9 7.9 0.5 -
6. You have better attitude as primary care physician from CCC 31.2 48.2 20.1 0.5 -
7. You see better the value of a life style modification prescription 42.3 40.7 15.9 11 -
from CCC
8. Your performance evaluations done by patients under your care 24.3 52.9 21.8 0.5 0.5

result in proper constructive feedback

Discussion

We chose to use multi-source assessment,
including post-graduation performance, peer assess-
ment and alumni satisfaction in order to achieve the
most accuracy in measuring curriculum effectiveness
since no one tool would be best®.

Even though the study could not show an
ideal comparison as the performance of the two groups
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were not from the same period of time, there was no
report of significant adjustment in other parts of the
Siriraj MD curriculum during 2006-2008. The selected
12 tasks in the scoring checklist have been well
accepted as parts of a general standard of care for
cardiovascular risk management and there have been
no substantial change of recommendation related to
utilizing these tasks within this common period.
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Table 3. Summary of comments of alumni colleagues who indicated conducting very close supervision to Siriraj graduates

%

Strongly  Agree No Disagree  Strongly

agree comment disagree

1. 2008 graduates seemed to have more confident on cardiovascular 5 59 28 8 -
risk care comparing to 2006 & 2007 graduates

2. 2008 graduates seemed to be more competent on managing patients 5 59 29 7 -
with cardiovascular risk better than 2006 & 2007 graduates

3. 2008 graduates seemed to have better attitude on managing patients 9 63 18 10 -
with cardiovascular risk than 2006 & 2007 graduates

4. 2008 graduates seemed to be more competent on doing longitudinal 14 37 40 9 -

care

We decided to evaluate the first 3-month
postgraduate performance in order to see as much as
possible the effectiveness of the curriculum without
environmental factors. As physician performance
depends considerably on each particular hospital
facility“?; for example, some laboratory investigations
which indicated in the 12-task checklist were not avail-
able in primary care setting. Consequently, this could
prohibit doctors to complete the standard of care.

From the study, we found slightly differences
between the workplace characteristics of the two groups
(Table 4). Interestingly, even there were more CCC
participants from primary care centers, the group still
perform better in the overall outcomes. The charts from
the two groups were also comparable regarding
patients’ established diagnosis (Table 5).

Table 4. Workplace characteristics

As a result, the improvement of post-
graduation performance in CCC participant group is
most likely an effect of CCC curriculum. The results
from both alumni and colleague questionnaires have
also conveyed the same message.

CCC curriculum is a brief “on the job training”
program which allows medical students to practice
ambulatory skills in longitudinal care for patients who
have cardiovascular risk.

The effectiveness of the curriculum could be
another example of how an education evolution could
provide an impact on public medical quality-“with a
good curriculum design a short intensive program
can be as efficient as years of clinic training”®V,

The improvement of the post-graduation
performance of the CCC group over the non-CCC

Level of hospital Of 123 patients under Of 143 patients under p-value
CCC participants (%) non-CCC participants (%)

Primary care center 12 (10) 32 0.015

Secondary care center 76 (62) 81 (57) 0.468

Tertiary care center 35 (28) 59 (41) 0.040

Table 5. Patients characteristic

Established diagnosis Of 123 patients under Of 143 patients under p-value
CCC participants (%) non-CCC participants (%)

DM 64 (52) 61 (43) 0.160

Hypertension 93 (76) 117 (82) 0.277

Dyslipidemia 60 (49) 55 (38) 0.116
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group is an ample reward to the curriculum developing
team. Medical educators need to recognize and be
aware of this potentially powerful influence of training
programs. Accordingly, they should be responsible not
only to provide standards of care for patients under
services, but also be obligated to effectively transfer
necessary and updated skills to trainee.
Nevertheless, doctors from both groups still
achieved a fairly low percentage of completeness on
several tasks of the 12-task checklist. This may be
explained by the poor medical documentation system
and the underserved medical situation in rural
hospitals. Policy makers together with medical school
councils should pay very close attention to and take
strong action concerning these challenging problems.

Conclusion

Cardiovascular risk management performance
of CCC participants was better than non-CCC
participants in the same period after graduations. The
CCC curriculum helped improve the standards of
care for cardiovascular risks management of Siriraj
graduates. The survey results indicated high level of
satisfaction with the CCC curriculum from both
CCC participants and their colleagues. In the public
interest, this study recommends further implementa-
tion of such a program in the future.

Medical schools should encourage medical
educators to design innovative curricula since scientific
and technological contents have changed substantially
while the basic course structure remains more or less
the same. The school support should also extend to
every curriculum management aspects.

For Thai medical schools to obtain training
accreditation, a longitudinal ambulatory training
program should also be part of the compulsory
curriculums.
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