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ABSTRACT

Objectives: This study compares two methods of providing CVD risk score on the percentage of
appropriate statin therapy for primary prevention of CVD in family medicine clinics, according to the
American Heart Association guidelines.

Methods: Participants were non-diabetic patients aged 40 to 75 with a recently ordered low-density
lipoprotein (LDL) level, not on statin therapy and free of CVD. The first intervention is passive with
a display of the score on the EMR in the vital signs section and lasted for three months. The second
intervention is collaborative where the nurses calculate the risk score and displayed it to the physician
along with therapy recommendations. Electronic health records were reviewed to randomly select
medical charts of eligible patients.

Results: 162 charts were randomly selected out of 547 eligible charts and included in the analysis,
including 60 charts for the baseline group. Among moderate-risk patients, the percentage of appro-
priate statin initiation was 0% at baseline and after intervention 1; yet it increased to (33.3% [7.5-70.1,
95% Cl]) after intervention 2. Among high risk patients, percentage of appropriate statin initiation was
9.1% [0.1-41.3, 95% CI], 11.1% [1.4, 34.7, 95% CI] and 28.6% [8.4, 58.1, 95% Cl] during baseline,
intervention 1 and intervention 2, respectively.

Conclusion: The provision of the CVD risk score alone as clinical decision support is not enough to
improve statin initiation for primary prevention. The nurse collaboration can improve guideline-

ARTICLE HISTORY
Received 11 January 2020
Accepted 9 April 2020

KEYWORDS

Primary care; statin;
electronic health record;
clinical decision support;
prescribing; lipidemia

concordant statin initiation.

Introduction

The role of statins in the primary prevention of cardiovascular
diseases (CVD|) major events and related mortality has been
controversial [1,2]. There is clear evidence, however, on the
benefits of statins in people without established CVD but with
risk factors like smoking, male gender, and age [3]. Among
high-risk patients, the use of statin has been shown to
decrease the incidence of major coronary and cerebrovascular
events and mortality [4-6]. Guidelines for statin initiation are
typically based on an estimated cardiovascular risk. The most
recent guideline is the 2013 American College of Cardiology/
American Heart Association (ACC/AHA) guideline, which
requires an online calculator to estimate the Atherosclerotic
Cardiovascular Disease (ASCVD) risk using pooled cohort equa-
tions [7]. Compared to the ATP Il guidelines, the ACC/AHA
guideline has greater accuracy in identifying patients at high
risk and an acceptable cost-effectiveness profile [8-10].
Accordingly, patients with a 10-year ASCVD risk <5% should
not receive any statin therapy, patients with 10-year ASCVD
risk between 5 and 7.5% should receive moderate-intensity
statin, and patients with a risk above 7.5% should receive
a moderate or high-intensity statin.

Despite guidelines and risk calculators, the use of statin for
primary prevention has been far from appropriate [11,12].
Several factors can explain the current trend of underuse

among high-risk patients and overuse in those at low risk.
First, physicians may not be aware of or do not agree with
the guidelines’ recommendations [13-15]. Second, they feel
that risk assessment tools are tedious and time-consuming
though they are aware of the tools and agree on their impor-
tance [15,16]. Third, they are influenced by their patient’s
profiles when assessing CVD risk. Hence, physicians’ percep-
tion of the risk and the estimated benefit from therapy influ-
ence their decision making [16,17]. Fourth, patients’ concerns
about statins, preference to follow lifestyle changes, and
affordability of the medicine have been linked to adherence
to statin prescription [18,19].

Multiple interventions have been tried to improve the sta-
tin initiation, yet there is still room for improvement. For
example, providing physicians with a calculated risk score in
clinical vignettes improved their statin prescription rates
[20,21]. Combining automated risk score with guideline
recommendations for diabetic patients with LDL > 190 mg/
dL helped physicians save more than 3 minutes to review
patient records and improved guideline consistent treatment
recommendation [22]. Using multifaceted Health Information
Technology (HIT) interventions; including but not limited to
score provision, had a positive effect on appropriate lipid
treatment for primary and for secondary prevention [23,24].
Furthermore, electronic medical records used to identify
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statin-associated side effects may aid to improve adherence
to guidelines related to statin therapy [25]. All these
interventions, though helpful, lack a team-based approach.
A collaborative model of care has the potential to further
improve health outcomes. One example is the collaborative
model of care for the management of hypertension, whereby
integrating nurses in the provision of medical services to
hypertensive patients reduced systolic blood pressure by
4-6 mmHg compared to usual care [26].

The study aimed to compare two different methods to
provide the CVD risk score to the physician on the rate of
appropriate statin initiation for primary prevention of CVD.
The first method is passive with the display of the score only
on the electronic medical record (EMR). The second is colla-
borative with the involvement of the nurse in risk assessment
calculation and communication of the resulted risk with the
corresponding guideline recommendation to the physician.
Secondary objectives included measurement of over and
underutilization of statin and determining associations
between the percentage of appropriate statin initiation and
patient variables.

Materials and methods
Study design and setting

This is a quality improvement initiative with consecutive out-
come observation (percentage of appropriate statin initiation)
that was interrupted by the imposition of 2 sequential inter-
ventions described below (Figure 1).

The study was conducted at the family medicine clinics at the
American University of Beirut, a tertiary care center and academic
hospital. Patients are seen on an appointment or walk-in basis
and are taken care of by faculty and doctors in training. The
clinic relies on EMR that is basic and does not include major

decision-support. For the purpose of this study, a new field that
can be populated manually with the calculated ASCVD score was
created on the EMR next to the vital signs.

The study was exempted from the American Univesrity of
Beirut IRB approval as it was considered a quality improve-
ment initiative. There was no funding resource.

Participants

The initial population targeted was patients presenting to any
of the physicians for an appointment, aged 40-75 years, not
currently on a statin, and have an LDL value ordered within
1 year from the day of the appointment. Patients with
HbA1c > 6.5%, established CVD (defined by acute coronary
syndromes: a history of MI, stable or unstable angina, or
coronary or other arterial revascularization, stroke, transient
ischemic attack, or peripheral arterial disease presumed to
be of atherosclerotic origin) or LDL value > 190 mg/dL were
excluded from the study. Patients coming on walk-in basis
were also excluded. Inclusion criteria are based on the 2013
American College of Cardiology/American Heart Association
guidelines [27].

Interventions

The three months before intervention 1 (July till September
2016) was used as a baseline and to estimate the rate of under
and overutilization of statin for primary prevention in family
medicine clinics.

Intervention 1 spanned October, November and December
2016. During this period, one researcher (RA) calculated the
ASCVD score for all eligible patients 1 day before their appoint-
ment and populated it manually in the ASCVD field. The score was
visible to the physician on the day of the appointment.

% Appropriate statin % Appropriate

% Appropriate statin initiation

initiation statin initiation
l\ ; '\ /l October
July October December 2017
2016 2016 2016 .
L4
Bascline Score displayed on screen

Passive intervention] :
Score caleulated ahead

Collaborative intervention 2:
Score caleulated on the day of appointment + guidelines

of the appointment recommendations documented by the nurse
i —_— e
L 60 random charts (with filled ASCVD score) selected from each group 1
S —
[ e e e e 1
IL Medical note reviewed to determine if statin initiated 1
- - .

Figure 1. Diagram showing the study design.



Intervention 2 started in January 2016 and extended
beyond 3 months. During this period, nurses targeted eligible
patients, calculated their score while doing the assessment on
the day of the appointment and populated the ASCVD field.
Nurses also stated the therapy recommendation according to
the guideline in a medical note visible to the physician on the
EMR. Figure 2 shows an example of a patient where ASCVD is
high and it is highlighted in red among the vital signs and an
example of the medical note written by the nurse.

All nurses received training on the online calculators before
the start of the interventions. Physicians were informed about
the scores and the guidelines during the monthly in-house
staff meeting.

In all interventions, the physicians were free to act on the
ASCVD score. They were not given instructions on how to
relay the information to the patient. The patients were not
informed by the nurse about their score.

Data sources and measurements

For the measurement of statin initiation during baseline,
Intervention 1 and Intervention 2 periods, medical charts of
patients not currently on a statin with the inclusion criteria
(aged 40-75 years, non-diabetic, without CVD, and have an
LDL value ordered within 1 year from the day of appointment)
were reviewed. The progress note of the physician was
checked if the statin was prescribed.

For under and overutilization of statin among patients, we
used the data from the 3 months baseline period. All charts for
non-diabetic patients aged 40-75 without CVD were selected.
The ASCVD score was calculated based on the most recent
LDL available before the appointment. For patients who were
on a statin, the medical file was reviewed backward till the
index visit where the statin was initiated and accordingly
ASCVD score was calculated. This information was used to
calculate the rate of under and overutilization of statin in
family medicine clinics.
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Outcomes

The primary outcome was the percentage of appropriate sta-
tin initiation for primary prevention.
Appropriate statin initiation is defined as:

(1) No statin therapy for patients with a 10-year ASCVD
risk <5%

(2) Prescription of a moderate-intensity statin to patients
with a 10-year ASCVD risk between 5 and 7.5%

(3) Prescription of moderate or high-intensity statin to
patients with risk above 7.5%.

Secondary outcomes included baseline rates of statin use and
predictors of statin initiation. Rate of overutilization is defined as
the percentage of patients who received statin therapy despite
having a low-risk score. The rate of under-utilization is defined as
the percentage of moderate-high risk patients who did not
receive statin therapy on the day of the appointment.

Statistical methods

A minimum of 60 charts was needed in each study group to
detect a 20% difference in the percentage of appropriate
statin initiation between each study group, with an alpha of
0.05, power of 80% and precision of 10.

Descriptive analysis of the demographics of patients was
performed using proportions for categorical variables (gender,
smokers, presence of hypertension treatment, and cardiovascu-
lar risk category) and means for continuous variables (age, LDL,
systolic blood pressure and mean ASCVD). Bivariate analysis was
performed to compare percentages of appropriate statin initia-
tion between the three groups (baseline, Intervention 1, and
Intervention 2) according to risk categories using the Pearson
chi-square test and Fisher exact test as appropriate. A P-value of
less than 0.05 was set as statistically significant. Bivariate analysis
was also used to compare percentages of appropriate statin
prescriptions according to patient demographics.
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Figure 2. Picture showing an example of intervention 2.
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Results

The total number of eligible medical charts was 330, 202 and 42
during the baseline, Intervention 1 and Intervention 2 periods,
respectively. Sixty-charts were randomly selected and included
from the baseline and Intervention 1 groups. However, for inter-
vention 2, despite extending the observation period for
9 months, we could only have 42 eligible charts. All of them
were included in the analysis.

Patient characteristics across study groups

Table 1 shows the characteristics of patients among the three
groups. The 3 study groups were not homogenous concerning
cardiovascular risk factors and risk scores. Patients in interven-
tion 2 had higher LDL values; higher blood pressure and
a higher percentage received antihypertensive treatment
compared to the other 2 groups. The distribution of patients
among different risk categories varied among the 3 study
groups; with a higher proportion of moderate to high risk in
intervention 2 (54.8%) compared to intervention 1 and base-
line (38.3% and 30% respectively). This heterogeneity, how-
ever, did not affect the results as we compared the percentage
of appropriate statin initiation based on risk categories.

Effect of interventions

Table 2 shows the percentage of approriate statin intiation
across the interventions. In all groups, low-risk patients did
not receive any statin treatment. Thus, the quality initiative
did not result in overutilization. The passive intervention of
displaying the score did not improve statin initiation: none of
the moderate-risk patients and around 10% of the high-risk
patients received statin in both baseline and intervention 1
group. The collaborative method, however, was effective in
improving statin initiation, more so for moderate than high-
risk patients. One-third of moderate-risk patients were pre-
scribed statin following intervention 2, compared to none in

baseline and intervention 1. Appropriate initiation of statin
almost tripled for high-risk patients compared to baseline
after using the collaborative method.

Statin prescription and demographics

A trend of more appropriate statin initiation was noted among
males compared to females (27% in males vs. 0% in females at
moderate risk with p = 0.214, and 25% in males vs. 0% in
females at high risk with p = 0.077). Moderate risk patients
were more likely to be started on a statin if they were smokers
(30% appropriate statin initiation among smokers vs 0%
among nonsmokers at moderate risk, p = 0.09). Also, the
mean age of patients at moderate risk who were initiated on
a statin was 10 years lower than that of patients not initiated
on statin suggesting that physicians are more likely to start
a drug lowering therapy for younger patients at moderate risk
(p = 0.007).

Rates of over and underutilization of statin in family
medicine clinics

A total of 404 charts were reviewed during the baseline period
(July-September 2016). Out of the 74 patients with low cardi-
ovascular risk (<5%), 29 received statin yielding a rate of over-
utilization of 39.2%. Out of 330 patients with moderate or high
cardiovascular risk, 136 patients received statin resulting in
a rate of under-utilization of 41.2%.

Discussion

This quality initiative showed that the collaborative model,
rather than passive provision of the score alone, improved
statin initiation for both moderate and high-risk patients with-
out leading to overutilization. In the collaborative model,
nurses were involved in the calculation of the CVD score and
communication of the score with the corresponding guideline

Table 1. Patients demographics across the baseline and quality initiative interventions.

Variables Baseline Intervention1 Intervention2 p value
N 60 60 42
Males N(%) 21 (31.5) 20 (33.3) 23 (54.8) 0.06
Mean age + SD 516+ 7.6 526+ 75 538+ 76 0.34
Mean Low Density Lipoprotein (mg/dL) + SD 1123 + 32.1 1239 + 254 133 = 246 0.00
Mean Systolic Blood Pressure (mmHg) + SD 1224 + 13.6 126.8 + 14.4 1329 + 15 0.00
Smokers N (%) 27 (45) 20 (33.3) 13 (31) 0.27
Receiving antihypertensive N (%) 15 (25) 17 (28.3) 18 (42.9) 0.14
Mean ASCVD + SD 45 + 45 5247 6.9 * 6.1 0.06
Risk score categories <5% 45 (70) 37 (61.7) 19 (45.2) 0.08
N (%) 5-7.5% 7 (11.7) 5(8.3) 9 (21.4)
>7.5% 11 (18.3) 18 (30) 14 (33.4)

Comparisons are between the three interventions using Chi Square for categorical

variables and one-way Anova for continuous variables.

Table 2. Percentage of appropriate statin initiation among all participants (N = 162).

Control Passive Collaborative
Risk category (N = 60) (N = 60) (N =42)
<5% 42/42 (100%) 37/37 (100%) 19/19 (100%)
5-7.5% 0/7 (0%) 0/5 (0%) 3/9 (33.3%, [7.5-70.1, 95% CI])
>7.5% 1/11 (9.1%, [0.1-41.3, 95% Cl]) 2/18 (11.1%, [1.4, 34.7, 95% Cl]) 4/14 (28.6%, [8.4, 58.1, 95% Cl])




recommendations to the physicians. This is an example of
‘task-shifting’ which is an important approach to optimize
health services in primary care [28]. It saved time on physicians
who on average spend around 16 minutes explaining treat-
ment and risk factor modification to patients [13]. It also
simplified guideline recommendations responding to what
physicians believe they needed for better implementation of
CVD prevention [13].

In practice settings that do not formally endorse a specific
guideline, physicians have more freedom in deciding on statin
therapy. The nurses’ medical note might have exerted in this
context a form of subdued pressure reminding physicians of
the best practice and challenging their attitude toward the
guidelines. A similar sense of accountability was reflected
using an individualized prescribing portrait of physicians,
which improved the rate of statin prescription for primary
prevention [29,30].

Though the collaborative method improved statin initiation, its
effect remains suboptimal. Other factors than the mere display of
the score influenced the physicians’ decision. One possible expla-
nation is that primary care physicians sometimes find the recom-
mendations of CVD prevention guidelines unrealistic [13]. ACC/
AHA guidelines pose a particular dilemma and were extensively
criticized in recent years for their potential risk of over-
medicalization [14,31-34]. Another explanation is the perceived
risk. Our study demonstrated a greater tendency for statin initia-
tion among males, smokers and younger patients at moderate
risk. Comorbidities like age, gender, and smoking play a role in the
physician’s perception of the CVD risk among patients and can
even predict the trend of statin prescription [35,36].

The perceived risk is important also for nurses. The propor-
tion of moderate and high-risk patients was greater in inter-
vention 2 compared to intervention 1. Nurses might have
selected a priori patient they perceived could have a greater
risk (for example smokers, with higher LDL values or males) to
overcome time constraints or produce more impactful deci-
sion support in lipid management. The collaborative approach
also seems to be tedious for the nurses. Three months after
the start of the second intervention, only 10 scores were
calculated by the nurse. While they welcomed the idea, nurses
found it time-consuming especially in the early stages when
they were not familiar yet with the tool. This calls for studies to
investigate why nurses are not ready yet to engage in the
collaborative intervention. It also highlights the importance of
having an EMR that can automatically compute risk scores and
facilitate communication between nurses and physicians;
allowing the former to initiate the process of decision making
instead of calculating the score.

Limitations

This study has several limitations; the first is the quasi-
experimental design. As a quality improvement initiative, the
interrupted time series design seemed the best to account for
the effect of the sequential interventions. Randomizing patients
was practically impossible as patients can be seen by multiple
physicians; the clinic is managed care setting with group prac-
tice. Since the provision of the score alone did not influence our
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primary outcome, it is safe to say that the effect of the collabora-
tive method is not spillover from the first passive intervention.

Our primary outcome, statin initiation, was determined on the
same encounter when the score was calculated. It could be that
physicians did not notice the note or the ASCVD score and we
did not track medical notes of further appointments. The study
included only patients presenting for appointments in order to
decrease the burden on nurses. We did not differentiate between
visits for health maintenance and visits for acute complaints
since this is a family medicine practice and issues like primary
prevention are expected to be tackled on each visit irrespective
of the chief complaint. Finally, the study was conducted in clinics
with a basic electronic medical record, which may limit its gen-
eralizability to settings without EMR.

Practical implications

A collaborative approach is needed for better statin prescrip-
tions. Patients remain missing in this process and further
research is needed to investigate the role of patients, possibly
by studying the effect of providing recommendations directly
to the patient on his choice of statin therapy. The influence of
the patient in disease control is essential; hence installing
a patient-centered care model is required. This is in line with
existing literature suggesting a multilevel approach that tar-
gets patients, providers, and systems for better lipid manage-
ment in clinical practice [23].

Conclusion

Providing physicians with CVD risk score alone is not enough
to improve statin initiation for primary prevention. Involving
the nurse in risk calculation and guideline provision can
improve statin initiation for moderate and high-risk patients
without leading to overutilization. Further research is needed
to understand the barriers against nurse engagement in score
calculation and decision-making.
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