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Abstract 
Background: A number of strategies exist for the implementation of clinical 
practice guides (CPGs). Aim: To assess the efficacy of implementing a cardi-
ovascular risk CPG based on an educational method involving opinion lead-
ers, and the habitual method of dissemination among primary healthcare 
teams. Design and Setting: Controlled, blinded, community intervention tri-
al randomised by clusters. Methods: 21 primary healthcare centres were 
randomly assigned to either the intervention arm (n = 11) or the control arm 
(n = 10). The study subjects were patients aged ≥45 years assigned to the cen-
tres. The overall impact of the intervention was measured as the difference 
between the increase in the proportion of patients whose medical records 
showed the recording of all the variables necessary to calculate cardiovascular 
risk in both arms. Analyses were performed with Generalized Lineal Model 
on an intention-to-treat basis. Results: 917 subjects were included at the be-
ginning of the trial (437 in the intervention arm and 480 in the control arm). 
826 subjects were included in the final evaluation (436 in the intervention 
group and 390 in the control arm). At the end of the trial, the recording of the 
variables necessary for the calculation of the cardiovascular risk in the inter-
vention group had increased more than in the control group (difference be-
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tween increases 7.49% (95% CI 4.62 - 10.35)) after adjusting for confounding 
variables. Conclusions: Compared to the habitual method of dissemination, 
the implementation of this CPG using an educational method involving opi-
nion leaders, improved the recording of the variables needed to calculate pa-
tients’ cardiovascular risk. 
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1. Background 

Clinical practice guidelines (CPGs) can be defined as a series of systematically 
developed recommendations designed to help health professionals and patients 
take decisions regarding the most appropriate forms of treatment in specific 
clinical situations [1]. They can also improve the consistency of care [2] and they 
have been shown at least capable of changing clinical practice [3]. 

However, the publication and dissemination of these documents do not necess- 
arily lead to their systematic use in daily practice, nor to any improvement in the 
quality of care or the health of the target patient population [4] [5] [6] [7] [8]. 
Field and Lohr [9] indicate that CPGs do not “implement themselves”; rather, a 
planned implementation strategy must accompany their distribution. Oxman 
[10] indicates that there are no “magic bullets” nor apparently any strict rules 
regarding which strategy might best implement a CPG. Choosing the right one 
for a particular setting, and planning accordingly, is therefore paramount [11]. 

The literature describes different types of implementation strategy. One of the 
most widely known classifications is that of the Cochrane Collaboration’s Effective 
Practice and Organization of Care (EPOC) group. This classification system covers 
activities that influence extrinsic motivation (organisational changes, financing 
models, local changes, changes that include patient participation), and intrinsic 
motivation (interventions aimed at health professionals) [6] [12]. 

In 2004 it published an extensive review [13] that showed the best to involve 
reminders, educational materials, and the auditing of clinicians and the delivery 
of feedback. This review also showed that the use of multiple strategies was found 
to be not necessarily better than the use of single strategies. However, multiple 
strategies were found to be possibly recommendable after a detailed analysis of 
the obstacles to implementation [5]. Clearly, the efficacy of a strategy will be in-
fluenced by factors such as the type of a change sought, the place where imple-
mentation is required, the obstacles faced, and facilitating factors present [14].   

One systematic review (SR) [15] indicates there to be little evidence that pro-
duction and dissemination of CPGs promote any significant changes in health 
outcomes. However, most of these studies were not randomised clinical trials 
(RCT), and the few that were had little statistical power.  

 

DOI: 10.4236/wjcd.2020.103013 118 World Journal of Cardiovascular Diseases 
 

https://doi.org/10.4236/wjcd.2020.103013


M. J. Fernández-Luque et al. 
 

RCT with greater statistical power are therefore needed to determine whether 
some types of implementation method can produce better results. Such a CPG 
was chosen since cardiovascular disease (CVD) is highly prevalent and has an 
important impact on those who suffer it. It also has a strong economic impact on 
public health systems. Further, primary healthcare (PHC) has a huge role to play 
in its prevention. Certainly, the evidence shows that reducing cardiovascular risk 
(CVR) is associated with a reduction in CVD [16]. Indeed, the measurement of 
cardiovascular risk has become a common recommendation in cardiovascular 
CPGs. 

The present work compares the efficacy of implementing cardiovascular risk 
guidelines based on an education method involving opinion leaders, and the ha-
bitual method of dissemination among primary healthcare teams.  

2. Methods 

This study, which was performed between 2004 and 2006, was designed as a 
controlled, blinded, community intervention trial randomised by clusters. It was 
performed in Primary Healthcare Area 2 of the Madrid Region. The full metho-
dological details have already been published [17]. The study subjects were pa-
tients at 21 PHC centres which, in 2004, had a total of 373,495 patients ≥14 
years. The initial subjects to be included were selected by random sampling of 
this age weighted by the size of the population assigned to each health centre. 
This step was undertaken to ensure that the final sample would be independent 
of the ageing of the population at each centre. Among these selected subjects, 
those aged ≥45 years of age were chosen to be the final study subjects. The 21 
participating centres were then randomly assigned to either the control (n = 10) 
or intervention (n = 11) arm of the study, along with their selected patients. 
Since the health centres were the subject of randomisation, rather than the pa-
tients, different patients were selected at the beginning (pre-intervention) and 
end (post-intervention) stages of the study. This was performed to increase the 
internal validation power of the results.  

The CPG used was a local adaptation of the different cardiovascular risk guide-
lines established by health professionals working in the PHC and hospital set-
tings. The CPG was distributed by mail to all primary healthcare professionals 
(physicians and nurses) at the chosen control centres, along with an invitation to 
attend a two-hour meeting at which the guide would be officially presented. This 
is the normal method of dissemination of CPGs used in the study area. The CPG 
was distributed in the same manner as above to all healthcare professionals at 
the chosen intervention centres. However, it was implemented following a strat-
egy based on an educational method involving opinion leaders. This consisted of 
4 × 1 h sessions in which the contents of the CPG were explored. These sessions 
were “masked”, occurring within the habitual clinical meetings held by the 
health professionals at these centres. The CPG was divided into 4 distinct parts: 
1) Importance of the calculation of the CVR and the classification of patients 
under this value; 2) Patient management with low and moderate RCV; 3) Man-
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agement of the patient with high CVR and 4) Patient management cpon cardi-
ovascular disease and referral to other specialists. This is the objective of each of 
the 4 talks that were given. The first was taught by the project coordinator, the 
second by a research nurse, the third by a research family doctor and the fourth 
by an internal medicine specialist, also a study researcher. The full details of the 
intervention have been published elsewhere [17].   

The effect of the intervention was determined by collecting information from 
the medical records of the enrolled subjects in each group before (pre-interven- 
tion) and one year after (post-intervention) the intervention. The main outcome 
variable was measured as the increase in the proportion of patients in each 
group whose medical records showed the recording of the variables necessary 
(age, sex, blood pressure, fasting total cholesterol [in mg/dL], fasting glucose [in 
mg/dL], and use of tobacco) to calculate CVR patients. 

The required sample size was determined assuming that the implementation 
of the CPG was successful if a 15% increase in the recording of the study variables 
was seen in the intervention arm. The sample size required for a risk of α = 0.05 
and β = 1.2 was 346 subjects (173 in each arm). Assuming a design effect (DE) of 
1.5, the corrected required sample size was 517 subjects. Assuming an exclusion 
rate of 20% this was increased to 620 subjects. This sample size was adjusted for 
the fact that in the studied health area, some 45% of the population is over 45 
years of age. Thus the total (i.e., both arms together) number of medical histories 
to examine was at least 1170. Full details of the calculation of the sample size are 
described elsewhere [17]. 

The following confounding variables were identified: 1) sociodemographic and 
work variables of the health professionals (age, sex, being a physician specialised in 
family medicine, general medicine, or other areas, years of professional expe-
rience, working on the model of primary care teams or traditional model, work-
ing the morning or the afternoon, having a fixed contract or intern contract), 
and 2) health centre variables (rural or urban, being/not being a teaching centre 
for the training of resident physicians).   

All the patients with information available at the time of access to medical 
records and who met the inclusion criteria, were analyzed. The qualitative va-
riables were expressed as percentage, and the quantitative variables as means ± 
standard deviation (SD). A descriptive analysis was performed by calculating the 
means of the proportions at each centre, weighted by the method described by 
Donner and Donald [18]. The confidence intervals (CI) were calculated using 
the robust estimator of svy libraries provided by Stata. The hypothesis tests for 
these parameters were performed using the t-test. 

A gross analysis of the effect of the intervention, measured as the difference be-
tween the increase in the main outcome variable in the intervention and control 
arms, was carried out by comparing the means of the variables measured in each 
cluster using the t-test. The 95% CI was also determined. A multivariate analysis, 
using the Generalized Linear Model (GLM) data analysis, was performed to con-
trol for different centres characteristics that could be potential confounding fac-
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tors, always taking sampling effects into account. Thedependent variable used 
was the difference in the average of before-after increases in the primary end-
point of the study [19].  

The effect of the intervention was analysed with intention to treat. Significance 
was set at p < 0.05. All p values reported are two tailed. All analyses were per-
formed using STATA v.13.1 software.  

3. Results 

In one of the centres assigned to the intervention arm, only the four planned 
meetings could be attended by all health professionals. Nonetheless, since the 
intervention was analysed with intention to treat, the results from this centre 
were included in the analysis within the intervention arm.  

At pre-intervention, a total of 2485 subjects ≥14 years of age were selected, pro-
viding a final sample of 917 subjects over ≥45 years of age. At the post-inter- 
vention stage, a total of 2513 subjects ≥14 years of age were selected, providing a 
final sample of 826 subjects over ≥45 years of age. Figure 1 shows the patients 
excluded in each arm, and the reasons why. A patient was excluded when his/her 
medical history was not locatable, was poorly kept, or when the patient had 
made no visit to the health centre in the preceding year (Figure 1).  
 

 
Figure 1. Patient flow chart: number of patients finally studied and their distribution.  
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At pre-intervention, 24.9% (n = 619) of the subjects had no medical records, 
or the data recorded for their sex and age were wrong. Some subjects aged ≥45 
years, 12.1% (n = 127), had not visited the centre in the previous year. At 
post-intervention, 4.5% (n = 115) had no medical records or the data recorded 
for their sex and age were wrong. Some subjects aged ≥45 years, 28% (n = 337), 
had not visited the centre in the previous year.   

Table 1 shows the characteristics of the subjects at pre- and post-intervention. 
Differences were seen between the intervention and control arm subjects at 
pre-intervention in terms of the prevalence of high blood pressure (HBP) (47.6% 
compared to 38.7% respectively; p < 0.05), dyslipidaemia (34.55% compared to 
29.37%; p > 0.05) and the use of tobacco (27.1% compared to 20.2%; p < 0.05). 
Table 2 shows the distribution of the sociodemographic and work-related va-
riables of the physicians at the centres, along with the characteristics of the cen-
tres themselves. Differences were seen between the intervention and control 
arms in terms of the proportion of centres that trained medical residents (54.5% 
compared to 20% respectively, p < 0.05), proportion of men (43.2% compared to 
36.6%, p > 0.05) and proportion of professionals with a fixed contract (53.2% 
compared to 46.5%, p > 0.05). Given that these differences might influence the 
main outcome variable, their confounding effect was taken into account in mul-
tivariate analysis. 

The mean increase in the recording of variables required for the calculation of 
the CVR, before and after the intervention was 20.60% (95% CI 17.85 - 23.35) in 
the intervention arm, and 9.13% (95% CI 7.19 - 11.07) in the control arm (Table 
3). After adjustment of the model, GLM data analysis shows that the difference  
 
Table 1. Basal characteristics of the subjects at pre and post-intervention stages. 

 

Pre-Intervention Stage 
(N = 917) 

Post-Intervention Stage 
(N = 826) 

Intervention 
(n = 437) 

Control 
(n = 480) 

Intervention 
(n = 436) 

Control 
(n = 390) 

Age. Mean (IC 95%) 
63.75  

(61.75 - 65.75) 
65.13  

(63.44 - 66.82) 
64.55  

(63.37 - 65.73) 
64.90  

(61.93 - 67.87) 

% Women (IC 95%) 
67.04  

(63.19 - 70.68) 
62.50  

(54.64 - 69.75) 
60.77  

(55.71 - 65.62) 
62.82  

(55.22 - 69.82) 

% HBP (IC 95%) 
47.59  

(42.86 - 52.37) 
38.75  

(34.62 - 43.04) 
47.01  

(43.62 - 50.44) 
44.10  

(37.38 - 51.04) 

% Diabetes (IC 95%) 
10.52  

(8.40 - 13.10) 
10.0  

(6.58 - 14.90) 
12.38  

(9.77 - 15.57) 
9.48  

(7.23 - 12.34) 

% Dyslipidaemia  
(IC 95%) 

34.55  
(28.70 - 40.91) 

29.37  
(25.61 - 33.44) 

35.77  
(32.42 - 39.28) 

28.97  
(24.16 - 34.30) 

% Use of Tobacco  
(IC 95%) 

27.11  
(22.64 - 32.10)a 

20.25  
(14.42 - 27.67)b 

19.93  
(15.20 - 25.69)c 

18.82  
(14.20 - 24.51)d 

a: N for use of tobacco = 295, b: N for use of tobacco = 316, c: N for use of tobacco = 301, d: N for use of 
tobacco = 255, HBP: High Blood Pressure. 
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Table 2. Characteristics of health professionals (physicians) and health centres (N = 21). 

 Intervention Control 

Physicians Variables   

Age. Mean (SD) 49.3 (2.6) 48.5 (3.7) 

Sex (% Men) 43.2 36.6 

% Professionals with a Fixed Contract 53.2 46.5 

% Family Medicine Physicians 33.1 28.6 

% Professionals Working the Afternoon 51.9 51.6 

Years of Professional Experience. Mean (SD) 10.4 (1.4) 10.9 (2.4) 

% Professionals Working on the Model of Primary Care Teams 92.9 91.3 

Health Centre Variables   

% Teaching Centres for the Training of Resident Physicians 54.5 20 

% Urban Centres 72.7 60 

SD: Standard Deviation. 

 
Table 3. Effects of the intervention. 

Variables 
Pre-Intervention 

Stage 
Post-Intervention 

Stage 

% Increase in the  
Recording of the  

Variables Required to 
Calculate the  

Cardiovascular  
Risk (IC 95%) 

% recording of the Variables  
Required to Calculate the  
Cardiovascular Risk at the  
Intervention Group 

30.43 50.22 20.60 (17.85 - 23.35)* 

% Recording of the Variables  
Required to Calculate the  
Cardiovascular risk at the  
Control Group 

31.25 41.28 9.13 (7.19 - 11.07)** 

% Difference in Increases.  
Unadjusted Analysis (IC 95%) 

  11.46 (8.07 - 14.85) 

% Difference in Increases.  
Adjusted Analysis (IC 95%)*** 

  7.49 (4.62 - 10.35)* 

*p value < 0.001, **p value < 0.05, ***Multivariate analysis using Generalized Lineal Model (GLM) adjusted 
for the confounding variables: age and sex of physicians, being a physician specialised in family medicine, 
years of professional experience, working on the model of Primary Care teams or traditional model, work-
ing the morning or the afternoon, having a fixed contract or intern contract, rural or urban centre, be-
ing/not being a teaching centre for the training of resident physicians, age and sex of patients, use of tobac-
co, high blood pressure, diabetes and dyslipidaemia. 

 
between the two arms of the study in terms of the increase in the recording of 
the variables required to calculate the cardiovascular risk was 7.49% (95% CI 
4.62 - 10.35) (Table 3).  

At pre-intervention, the intracluster correlation coefficient (ICC) for the re-
cording of the variables required to calculate the cardiovascular risk was 0.02 
(95% CI 0.0 - 0.047); at post-intervention this value was 0.036 (95% CI 0.0 - 

 

DOI: 10.4236/wjcd.2020.103013 123 World Journal of Cardiovascular Diseases 
 

https://doi.org/10.4236/wjcd.2020.103013


M. J. Fernández-Luque et al. 
 

0.074). 

4. Discussion 

It is important to note that this study measured the change in the recording of 
the variables required to calculate the CVR. The computerized medical record 
management system used in the study area has a tool that allows the CVR to be 
calculated from the recorded variables. It is quite common, therefore, for medi-
cal professionals to record the variables required and not undertake any manual 
calculation.  

Computerized medical histories were gradually introduced into health centres 
at the time of the study. There was therefore the possibility of introducing bias 
with respect to the calculation of the CVR in relation to having or not compute-
rized medical histories. Further, it is known that although cardiovascular predic-
tion rules are recommended by the guidelines to evaluate global CVR, some stu-
dies [20]-[25] have shown the scant use by physicians in PHC. These were the 
reasons that took into account the record of the variables needed to calculate 
CVR. 

After adjusting for the variables that might affect the result, an increase dif-
ference of 7.49% (95% CI 4.62 - 10.35) in the recording of the variables outcome 
was seen between the two arms, in favour of the intervention arm. Thus, the type 
of centre (urban or rural, training centre or not) and the characteristics of the 
doctors (sex, type of employment contract, attending to own patients or all con-
sulting patients, shift, number of years of experience and medical speciality) in-
volved had an effect on the measured outcomes. 

The above 7.49% (95% CI 4.62 - 10.35) difference in the recording of the va-
riables required to calculate the CVR represents a modest increase [13]. Howev-
er, even modest improvements can have a significant effect at the public health 
level [6] [14] since a very large number of patients might be affected. The popu-
lation ≥45 years of age (registered by their health cards) for the study area in 
2004 was 182,131. An increase of 7.49% in the recording of the variables re-
quired to calculate the CVR therefore corresponds to improved recording in 
13,641 medical histories from CVR subjects. 

The opinion leaders involved in the intervention arm of the present study 
(three physicians and two nurses involved in PHC, and one internal medicine 
specialist at a reference hospital) enjoyed the recognition of their peers in the 
study area, both in terms of their training and their treatment of patients. All 
worked in the study area. All of these opinion leaders had worked on the pro-
duction and local adaptation of the distributed CPG, and all were aware of the 
local obstacles and promoting factors that might affect its implementation. It 
should be noted that the training sessions they prepared did not require much in 
the way of human or material resources, and were run within the normal clinical 
discussion sessions held at the intervention centres (investing the results with 
added value). The intervention strategy followed might therefore be easily re-
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produced in other health areas.  
The design of the present trial involved randomisation by clusters. This type 

of RCT is more complex than those involving the randomisation of individuals, 
requiring more participants to achieve the same statistical power, and a more 
complex analysis of the results obtained [26]. The present intervention strategy 
was directed towards the healthcare professionals taking part, but its effects were 
measured via a study of their patients’ medical histories. The risk of contamina-
tion between the health professionals was reduced by randomising their health 
centres rather than the health professionals themselves. 

During the analysis, a number of decisions had to be taken regarding the va-
riable “use of tobacco” in the patients’ medical histories. In some histories, 
nothing had been recorded in this respect (note that the free text in the patients’ 
paper and computerized files were extensively scrutinised for any such men-
tion). In some cases this may have reflected a lack of note-taking with respect to 
non-smokers; only the habits of smokers may have been thought worth record-
ing. Thus, all medical histories with no explicit data on tobacco use were left out 
of analyses; the sample size with respect to this variable is therefore small and 
variable. However, since the lack of recording of the use of tobacco was ran-
domly distributed between the two arms of the study, it was deemed unlikely to 
introduce any bias. 

An interesting result shown in the flowchart of Figure 1 is the different dis-
tribution recorded in the number of exclusions at pre and post-intervention. At 
pre-intervention, the majority of the health centres had traditional, paper medi-
cal records; only a few had computerized records. Since the sampling of patients 
involved their recognition as such via their health cards, and not whether they 
had an available medical record at their centre, some of the selected patients had 
no medical history to view. This was because they had never been to their as-
signed centre as a patient, perhaps because they had private health insurance or 
were themselves health professionals. At the post-intervention stage, all the par-
ticipating centres had computerized medical records; thus, any patient with a 
health card had a viewable medical record, although they might have contained 
nothing more than administrative information. 

A SR to evaluate the effectiveness of different implementation methods, con-
cludes that active forms of continuing medical education and multifaceted in-
terventions are the most effective methods for implementing CPGs into general 
practice. Additionally, active approaches to changing physician performance 
were shown to improve practice to a greater extent than traditional passive me-
thods [27]. 

The findings of the present work agree with those of other studies that have 
examined different ways of implementing CPGs. For example, a trial rando-
mised by clusters involving primary healthcare teams in Norway [28] compared 
a multifaceted CPG implementation strategy for the management of cardiovas-
cular risk factors (educational visits with auditing of clinical indicators and 
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feedback, reminders, automated tools for assessing cardiovascular risk, plus in-
formation for patients) with passive dissemination. Three outcomes were meas-
ured: the recording of the calculated cardiovascular risk in medical histories, the 
achievement of therapeutic objectives, and increase in the use of thiazide diuret-
ics. The intervention had a significant impact on prescribing of antihypertensive 
drugs (a 17% improvement in thiazide use was seen in the intervention arm 
compared to 11% in the control arm), and was ineffective in improving the qual-
ity of other aspects of managing hypertension and hypercholesterolemia in pri-
mary care. No significant differences were seen in the assessment of cardiovas-
cular risk nor in any therapeutic objective [28].  

A similar study was performed in the primary healthcare setting in Ontario 
[29], which had the aim of increasing the percentage of preventive interventions 
in accordance with the recommendations of the Canadian Task Force. A multifa-
ceted intervention was designed involving prior auditing and the planning of in-
terventions adapted to each centre, contact with opinion leaders, continuous 
feedback of results, explanatory sessions, the reaching of consensus for adapting 
recommendations for prevention, the use of a quality improvement framework, 
reminders, and information for patients. They randomly assigned the practices 
to either an 18-month multifaceted intervention delivered by 1 of 3 nurse facili-
tators (23 practices) or no intervention (23 practices). The unit of intervention 
and analysis was the medical practice. The outcome measure was an overall in-
dex of preventive performance. The intervention delivered by nurse facilitators 
was effective in modifying physician practice patterns and significantly improved 
preventive care performance. The improvement achieved in this study (11.5%) 
was similar than we have found [29]. 

Another study with a similar design of clinical trial by clusters, carried out in 
43 primary care units of the Basque Country with the objective of evaluating the 
implementation of 3 cardiovascular CPG, finds that a multifaceted intervention 
has a modest effect in some variables of process, producing an improvement in 
cardiovascular risk assessment. However, this study could not find improvements 
in the clinical outcome variables [30]. 

Although improvements were seen in the outcome variable measured in the 
present work, there is a need to determine whether this actually translates into 
any better control of risk factors and any reduction in the number of cardiovascu-
lar events. Indeed, this is now being investigated by our group.  

Limitations are: 1) the publication of the results has been delayed, for diferents 
reasons, but a systematic search with alerts has not established that this objective 
has already been resolved in the scientific literature; 2) it is difficult to perform 
this type of interventions with a multicenter character. However, the community 
of Madrid represents 6.5 million inhabitants with a disparate geography, as 
around 3 million live in a large city, while the rest are distributed in populations 
of between one hundred thousand and 2,000 inhabitants. This area of Madrid 
was chosen for having representation of this diversity.  
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In conclusion, the present work shows that a clinical practice guideline im-
plementation strategy based on education involving opinion leaders plus train-
ing sessions for primary healthcare teams, improved the recording of the va-
riables required to calculate cardiovascular risk, over the traditional method of 
dissemination used in the study area. 
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