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A B S T R A C T

We investigated if alerting subjects to elevated total cholesterol (TC), hemoglobin A1c (HbA1c) and blood pressure (BP) (cardiovascular disease (CVD) risk factors
that are usually asymptomatic), and if providing advice would result in reduced risk. We conducted a multicenter (50 community pharmacies) parallel three-arm 8-
week randomized controlled trial (RCT) with a 52-week follow-up visit. During six days of screening, TC, HDL- and LDL-cholesterol, triglycerides, HbA1c, BP and
body mass index (BMI) were assessed in 1318 individuals. Of these, 582 with a measured and predefined elevated ad hoc CVD risk score were randomized to either
Alert/advice (n= 198) (immediately alerted of their screening result and received healthy lifestyle-advice), Advice-only (n= 185) (received only advice) or Control
(n=199) (not alert, no advice). Changes in risk score and self-reported health-related behaviors (diet, alcohol, physical activity) were assessed in pharmacies after
8 weeks (N=543; 93%). Although the primary analysis showed no significant difference between groups, the Control group had the largest reduction in risk score of
14%. The total (uncontrolled) sample (N=543) reduced the risk score by 3.2% beyond estimated regression towards the mean and improved their health-related
behaviors. Among the 65% (n=377) who returned 52 weeks after baseline, 14% reported started using CVD preventive medication after the screening. The study
demonstrated that while assessing risk factors and behaviors in pharmacies proved efficient and possibly led to a small risk decrease, alerting people to their
screening result did not seem to be more effective than a self-directed approach. ClinicalTrials.gov identifier: NCT02223793.

1. Introduction

Important risk factors for cardiovascular diseases (CVD) are high
LDL-cholesterol (LDL-C), blood pressure, body mass index (BMI) and
blood glucose and/or type 2 diabetes (T2D) (Kaplan et al., 2017). All of
these risk factors are modifiable through health-related behavior
changes in diet, physical activity and by smoking cessation (World
Health Organization, 2010; Global Burden of Disease Mortality Causes
of Death Collaborators, 2016). Even small changes in dietary factors
affecting the CVD risk factors are associated with clinically meaningful
reductions in CVD events (World Health Organization, 2010; Law et al.,
1994). High levels of LDL-C, blood glucose and blood pressure are
however usually asymptomatic, which can be exemplified by the esti-
mation that over 50% of individuals with T2D are undiagnosed

(Whiting et al., 2011). Without knowing one's risk factor levels, tar-
geted decisions on how to lower risk are not likely (Mooney and Franks,
2011).

Randomized controlled trials (RCT) have demonstrated that in-
tensive diet and lifestyle interventions can reduce risk of T2D and CVD,
both in primary- (Hoskin et al., 2014; Hjermann et al., 1981; Estruch
et al., 2018) and secondary prevention (Pi-Sunyer et al., 2007). A
common feature of such intervention studies is structured counseling by
dietitians and physicians, usually in health care clinics, (Estruch et al.,
2018) research clinics or in hospitals (Sialvera et al., 2017). However,
specialized clinics suffer from high costs and limited capacity. Alter-
natively, intervention strategies involving community health workers
and pharmacists hold considerable promise for improving public health
(Jeet et al., 2017). We have previously demonstrated the potential of
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pharmacies as a source to identify individuals who are unaware of their
high total cholesterol (TC) concentration (Svendsen et al., 2018a).
Conversely, we do not know the effects of alerting individuals to their
elevated CVD risk factors. The concept is, however, not new. Waldron
et al. (2011) stated that people's awareness of their own risk could
encourage them to take actions that reduce that risk, especially if risk
was high. Our overall aim was to study if alerting subjects to their
elevated symptom-free CVD risk factors and providing simple advice
would lead to changes in CVD risk score, risk factors and health-related
behaviors (composite foods, physical activity, smoking and alcohol)
when performed in community pharmacies. The a priori primary hy-
pothesis was that CVD risk factor alert and/or health-related behavior
would lead to changes in CVD risk score over an 8 weeks period com-
pared with a control group that received neither alert nor advice.

2. Methods

2.1. Study design

This study was a parallel three-group 8-week RCT implemented
within the Vascular lifestyle-Intervention and Screening in pharmacies
(VISA) study (Svendsen et al., 2018a). Pharmacy staff screened volun-
teers for eligibility during September 8–13, 2014, in 50 community
pharmacies (Boots Norge AS) countrywide in Norway. The protocol
included biochemical and anthropometric measures and questionnaires
that resulted in calculation of an ad hoc CVD risk score (CVD risk score)
that also was used to assign participants to groups. Changes in the CVD
risk score, risk factors and health-related behaviors were measured and
compared after 8 weeks (end of intervention) and after 52 weeks
(follow-up). All participants provided verbal and written informed
consent. The study received ethical approval from the Norwegian Re-
gional Ethical Committee Health South–East (reference number 2013/
1660) and was conducted in accordance with The Helsinki Declaration.
National Institutes of Health, ClinicalTrials.gov identifier:
NCT02223793. Reporting of this paper is aligned with CONSORT
standards (CONSORT, 2010).

2.2. Biochemical and anthropometric measures

The protocol included biochemical and anthropometric screening of
lipids (TC, HDL-C, LDL-C, triglycerides), hemoglobin A1c (HbA1c),
blood pressure, height, and weight performed by pharmacy staff
(pharmacists, technicians or nurses) in a private room within each
pharmacy. The initial step was finger-prick measurements of lipids and
HbA1c, both by using the measurement device Alere Afinion™AS100.
The device calculated LDL-C using Friedewald's formula. At triglycer-
ides> 4.52mmol/L, LDL-C was not calculated, and at triglycerides>
7.34mmol/L, HDL-C could not be measured. After waiting for about
5min, two consecutive measurements of blood pressure were per-
formed seated by A&D Medical blood pressure Monitor™ Model UA-
767Plus30. The average of the two measurements was recorded.
Standing height was measured using a wall mounted height board with
erect posture and feet against the baseboard. Participants were weighed
on a digital scale without shoes and in light clothing (National Health
and Nutrition Examination Survey, 2004). To ensure that the protocol
was similar in all pharmacies, standardized operating procedures were
prepared for each study visit. At baseline, a common procedure was
prepared for each of the groups. Pharmacy staff completed practical
training and an online e-learning course prior to each study visit.

2.3. Eligibility criteria screening

Volunteers could only attend the screening if they fulfilled the fol-
lowing inclusion criteria: Age≥ 18 years, not pregnant/lactating and
not taking lipid lowering-, blood pressure lowering-, or anti-diabetic-
medication. Furthermore, no history of CVDs, T2D or type 1 diabetes
mellitus was allowed. Participants also had to understand Norwegian.

2.4. Randomization (baseline)

Screening-results were recorded in an electronic program created by
programmers in LINK medical Research AS Oslo, Norway (not other-
wise involved in the study). The program calculated a predefined CVD
risk score that was used to assign participants to the RCT. The CVD risk
score was a summarization of scores ranging from zero (favorable
measures) to four (very unfavorable measures), assigned for each of TC,

Acronyms

ASCVD Atherosclerotic cardiovascular disease
BMI Body mass index
CVD Cardiovascular disease
FFQ Food frequency questionnaire
HbA1c Hemoglobin A1c
LDL-C Low density lipoprotein-cholesterol

LR Linear regression
RCT Randomized controlled trial
RTM Regression towards the mean
TC Total cholesterol
T2D Type 2 diabetes
VISA (-study) Vascular lifestyle-Intervention and Screening in

pharmacies

Table 1
Individual scores for each risk factor used to calculate ad hoc risk score.

Score

0 1 2 4

Systolic and diastolic blood
pressurea

< 131 sys and/or
< 86 DIAmmHg

SYS BP≥ 131 and/or
DIA≥ 86mmHg

SYS BP≥ 140 and/or
DIA≥ 90mmHg

SYS BP≥ 160 and/or
DIA≥ 100mmHg

Total cholesterol < 5mmol/L ≥5.00mmol/L ≥6.00mmol/L ≥7.00mmol/L
HDL-cholesterolb > 1.0mmol/L < 1.0mmol/L
HbA1c < 5.6% ≥5.6% ≥5.8% ≥6.4%
Body mass index < 30 kg/m2 >30 kg/m2

Age > 50 years < 50 years ≤40 years

HDL, high density lipoprotein. HbA1c, hemoglobin A1c. BMI, Body mass index.
a Mean of two measurements was recorded. Only the highest value of Systolic and diastolic blood pressure was included in risk score calculation.
b If HDL was not calculated (triglycerides were>7.34mmol/L), score 0 was assigned HDL.
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HDL-C, HbA1c, blood pressure, BMI and age following the convention
of Table 1. Age was included because presence of elevated CVD risk
factors is more alarming in younger age (Kaplan et al., 2017). A CVD
risk score of ≥4 served as inclusion criteria because it indicated mod-
erately elevated risk of CVD (World Health Organization, 2010). The
exceptions were if HbA1c ≥7.0%, TC ≥12.00mmol/L, systolic blood
pressure ≥170mmHg and/or diastolic blood pressure ≥100mmHg;
these participants were given advice and excluded from further study
participation. Participants were randomized using block size 9, strati-
fied by sex and pharmacy to: Alert/advice, Advice-only or Control, in
the ratio 1:1:1.

2.4.1. Alert/advice intervention group
Participants in the Alert/advice group received advice on health-

related behaviors to reduce CVD risk verbally and in the form of an
intervention brochure. To insure that participants understood their
numeric risk factors (Rothman et al., 2008), participants were alerted to
their CVD risk factors using a “know your risk factors-card” developed
by the VISA-study investigators. Here, level of each risk factor was
categorized into predefined color-zones according to general re-
commendations (Piepoli et al., 2016); green (favorable), yellow
(slightly unfavorable) and orange (unfavorable) and red (clearly un-
favorable). Pharmacy staff was requested to give advice on risk factors
corresponding to≥ yellow color-zone.

2.4.2. Advice-only intervention group
At baseline, the Advice-only group received the intervention bro-

chure, of which pharmacy staff addressed advice on health-related
behaviors, but no risk alert. They were told their result would be
available at the 8-week visit.

2.4.3. Control group
The Control group received neither risk alert nor intervention bro-

chure at baseline, but was told that their result would be available at
the 8-week visit.

2.5. 8-Week visit (end of intervention)

The 8-week visit included an in-pharmacy screening for the CVD
risk factors and alerting all participants to their screening result (same
as Alert/Advice at baseline) and possible changes from baseline. Those
in the Control group also received the intervention brochure.
Participants were informed that they would be invited back for a
follow-up visit, 52 weeks after baseline.

2.6. 52-Week follow-up visit

Prior to the 52-week follow-up visit, participants who had com-
pleted the RCT were given an appointment at the same place, weekday
and time as at the 8-week visit if possible. The procedure for the 52-
week follow-up visit was similar to the 8-week visit.

2.7. Questionnaires

The protocol included three questionnaires: screening ques-
tionnaire, food frequency questionnaire (VISA-FFQ) and a follow-up
questionnaire.

2.7.1. Screening questionnaire
Prior to the screening, participants filled out a screening ques-

tionnaire (developed by the VISA-study investigators) which had been
pretested and described previously (Svendsen et al., 2018a). Data ob-
tained from the questionnaire included age, sex, highest attained edu-
cational level, smoking status and prevalence of CVD in first-degree
relatives.

2.7.2. VISA-FFQ
Participants self-reported their health-related behaviors through the

validated 62-item VISA-FFQ, at all visits (Svendsen et al., 2018b). The
FFQ covers habitual dietary intake (grams per day) of foods eaten the
last 1–2months, including both frequency and amount of food item. For
the purpose of this paper, foods were combined into composite food
groups. For example, SFA dairy consisted of whole/high fat milk, milk
products and cheese. VISA-FFQ also assesses number of cigarettes/day
and length of moderate intensity- and vigorous intensity-physical ac-
tivity (Henriksen et al., 2018).

2.7.3. Follow up-questionnaire
At the 52-week follow-up visit, a four-page follow-up questionnaire

developed by the VISA-study investigators was completed by partici-
pants. The questionnaire was intended to tell how participants per-
ceived the screening result and to study one-year effects of the RCT. For
the purpose of this paper, we used data from the question (translated):
“To the best of your recollection, did you experience during the ex-
amination last year that TC, HbA1c and/or blood pressure were higher
than expected, lower than expected, as expected or do not know/do not
remember”. Moreover, we used self-reported information on physician
control for measures of TC, HbA1c/blood glucose and blood pressure
and medication initiation during the previous year.

2.8. Outcomes

The primary outcome was change in CVD risk score from baseline to
the 8-week visit between intervention and control groups. Secondary
outcomes were change in CVD risk factors and health-related behaviors
between baseline, 8- and 52-week visits both between- and within
groups. Other secondary outcomes included observing the uncontrolled
trends for the total sample in CVD risk score from baseline to the 8-
week visit, to describe how the screening result was perceived at
baseline, and to assess the frequency of physician control and medica-
tion use reported at the 52-week visit.

2.9. Statistics

Continuous variables were presented with mean and standard de-
viation (SD) and with mean difference and 95 percentage confidence
intervals (95% CI) when approximately normally distributed. Median
and quartiles (Q) were given for non-normally distributed data,
whereas categorical variables were described by frequencies (n/N) and
percentages. Statistical description and analyses of data were per-
formed using SAS software version 9.4 for Windows if not otherwise
specified. Significance level was set to 5% (two-sided).

The primary outcome, change in CVD risk score between groups,
was assessed using linear regression (LR) of which 2 degrees of freedom
F-test was the primary analysis for the 8-week visit. Only complete
cases were included. We ran unadjusted and analyses adjusted for age
and sex, and included pharmacy as random effect in a linear mixed
model. As a secondary approach, we used multiple imputations to test
the sensitivity for missing observations (the 39 participants who did not
return at the 8-week visit) (IDRE Statistical Consulting Group, 2016).
Findings were very similar to complete case analysis and are therefore
not presented. Secondary outcomes (change in CVD risk factors) were
analyzed using unadjusted and age and sex adjusted LR between
baseline and 8-week visit and between 8- and 52-week visits adjusted
for baseline. Secondary outcomes (health-related behaviors) were
analyzed by Wilcoxon Signed rank test for repeated measures within
groups and Kruskal Wallis test of differences between groups.

Other secondary outcomes were analyzed for the total (un-
controlled) sample. Due to the study's high cut-off inclusion criteria and
repeated measurements, effects of regression towards the mean (RTM)
was estimated and accounted for in the total change in CVD risk score
(Hannan et al., 1994). We calculated RTM using the fixed cut-point
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censoring (CVD risk score ≥4 points), following the method proposed
by Hannan et al. (1994). Confidence intervals were calculated based on
10,000 bootstrap samples using the statistical software R.

2.9.1. Power calculation
Sample size was estimated assuming a 10% 8-week reduction in

CVD risk score in the Alert/advice group compared with the Control
group following the convention of Laake et al. (2007). With significance
level 5% (two-sided) and power 80%, the estimated sample size needed
in each group was ~200. We assumed ≤10% drop out rate in each
group, and were aiming to recruit 220 participants in each group.

2.10. Study participants

Out of 1805 that were available for screening for eligibility, 73%
(n=1318) consented and measured the CVD risk factors. Of them, one
participant withdrew consent, 656 (49.8%) were excluded due to CVD
risk score ≤4, and 79 (6.0%) were excluded due to systolic blood
pressure ≥170mmHg (n=35) and/or diastolic blood pressure
≥100mmHg (n= 57), HbA1c≥ 7.0% (N=5), TC ≥12.00mmol/L
(n=1) (Fig. 1).

In total 582 (44.2%) satisfied the inclusion criteria for the RCT and
were randomized as follows; 198 in Alert/advice group, 185 in Advice-
only group and 199 in the Control group. After 8 weeks, 543 (93.3%)
participants from 48 pharmacies completed the RCT by returning to
pharmacies to the 8-week visit (Fig. 1). Fifty-two weeks after baseline,
377 (65%) participated in the 52-week follow-up visit.

3. Results

3.1. Baseline characteristics

We included 582 individuals of whom 28% (n= 165) were men and
72% (n= 417) were women with mean age 56.5 years± 14.6. There
were no significant differences between groups in any baseline char-
acteristics (Table 2).

3.2. Primary outcome

In primary unadjusted analysis, we found that the 8-week RCT was
not significantly related to changes in CVD risk score reduction between
groups (F-value=2.78, p=0.06). Adjustment for age and sex did not
substantially alter the unadjusted results. In secondary unadjusted
analysis we observed that the Control group reduced CVD risk score by
14.1% (−0.76 (95% CI:−1.02 to−0.50)) compared to 6.7% reduction
in the Alert/advice group (primary intervention) (−0.36 (95% CI:
−0.62 to −0.09)), p= 0.03. Findings for the less intense intervention
group (Alert-only) were close to those for the Control group, with
13.7% risk score reduction (−0.71 (95% CI: −0.99 to −0.44)) (versus
control p= 0.8, versus Alert/advice p=0.06) (Table 3). This pattern of
findings persisted even when the 48 level pharmacy variable was added
as a random effect.

3.3. Secondary outcomes

We observed significant but small 8-week reductions within one or
more groups for TC, LDL-C, HbA1c, systolic- and diastolic blood pres-
sure, but no significant differences between groups (Table 3). These

Fig. 1. CONSORT (2010) flow chart of participants in a pharmacy-based randomized controlled trial.
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within-group changes were accompanied by changes in health-related
behaviors. Alert/advice and Advice-only groups both significantly re-
duced their intake of foods high in sugar (soda, sweets etc.) (p= 0.01
and 0.003, respectively), and non-significantly increased their intake of
whole grains. In contrast, fruit and vegetable intake decreased sig-
nificantly for Advice-only group and the Control group (Table 4).
Beneficial but minor changes within groups for CVD risk factors and
health-related behaviors persisted after 52 weeks, except for increased
BMI in the Alert/advice group (as opposed to reductions in the Control
and Advice-only groups) (Supplementary Tables A.1 and A.2). The
sample at the 52-week follow-up visit (n= 377) had similar baseline-
age, BMI, CVD risk score, TC level, and share of male participants, low
educated and smokers as the baseline sample (n=582).

3.4. Other secondary outcomes

The total (uncontrolled) sample reduced 8-week CVD risk score
−11.5% (−0.61 (95% CI: −0.76 to −0.45)) from 5.3 ± 1.4 at
baseline. After correction for expected RTM of −0.44 (95% CI: −0.38
to −0.50) using the calculation of Hannan et al. (1994), the remaining
CVD risk score reduction was −3.2% (−0.17 (95% CI: −0.01 to
−0.33)). Change in CVD risk score was highest correlated with change
in TC calculated with Pearson correlation coefficient r= 0.6
(p < 0.01).

Of the 363 participants that completed the 52-week follow-up
questionnaire, 50% (n=188), 83% (n=309) and 78% (n=289) re-
ported that measured TC, HbA1c and blood pressure at baseline, re-
spectively were in accordance with their expectation. There was no
significant trend between change in CVD risk score and categories of
expectations towards the measured value. On private initiative 31.4%
(n= 114), 14.3% (n=52) and 39.1% (n=142) had controlled their
TC, HbA1c or blood pressure respectively after the 8-week visit. Only
acetylsalicylic/other anticoagulants were allowed to be used at base-
line. Fifty-two weeks after baseline, use of preventive medicine had
increased to 14.1% (n=53). Statins and acetylsalicylic/other antic-
oagulants were both used by 4.5% (n=18), anti-hypertensive medi-
cation was used by 3.2% (n= 12) and 2.3% used anti-diabetic medi-
cation (N=5).

4. Discussion

The formal analysis of the RCT found no significant difference in the
primary a priori outcome variable, namely CVD risk score change.
Nevertheless, we observed reduced CVD risk score in all participants
combined, beyond what would have been expected with RTM. Separate
important outcomes of the pharmacy-based screening were identifica-
tion of 79 subjects with either severe hypertension (blood pres-
sure≥ 170/100mmHg), T2D (HbA1c>7.0%) or severe hypercholes-
terolemia (TC>12mmol/L) who were referred to treatment, and that
CVD risk lowering medication was initiated in 53 subjects.

In an attempt to reconcile the two interpretations of findings within
the RCT, we performed a series of secondary analyses. These provided
suggestive evidence of a finding opposite to the a priori hypothesis:
That the Control group that received neither risk alert nor advice had
the highest amount of risk reduction in the RCT after 8 weeks. The
Control group's change in CVD risk score was similar for those in the
Alert-only group. Hence, the Alert/advice group appeared to have had
the least risk reduction, as opposed to what have been suggested by
others (Waldron et al., 2011). This finding of difference in CVD risk
score between groups is consistent with self-reported non-significant
greater increase in physical activity level for the Control and Advice-

Table 2
Baseline characteristics of the study sample participating in a randomized
controlled trial in community pharmacies in 2014 (N=582)

Alert/Advice
(N=198)

Advice-only
(N=185)

Control
(N=199)

Demographics % (n/N) % (n/N) % (n/N)
Men 28.8 (57/198) 24.3 (45/185) 31.7 (63/199)
≤13 years of schooling 54.7 (104/190) 52.0 (91/175) 57.7 (109/189)
Smokersa 14.2 (28/197) 18.7 (34/182) 20.3 (40/197)
CVD in first-degree
relatives

31.0 (61/197) 25.3 (46/182) 28.3 (56/198)

Risk factors and age Mean±SD Mean± SD Mean±SD
Ad hoc CVD risk scoreb 5.4± 1.5 5.2± 1.3 5.4± 1.5
Age, years 55.7± 14.4 57.4±14.6 56.5±15.0
Hba1c, % 5.6± 0.3 5.6± 0.3 5.6± 0.3
Total cholesterol, mmol/L 6.7± 1.1 6.6± 1.2 6.5± 1.1
LDL-cholesterol, mmol/L 4.0± 1.0 3.9± 1.1 3.9± 0.9
HDL-cholesterol, mmol/Lc 1.7± 0.5 1.7± 0.5 1.7± 0.5
Triglycerides, mmol/L 2.1± 1.3 2.1± 1.6 2.1± 1.3
BMI, kg/m2 27.2± 5.2 26.8±4.2 27.3±4.6
Systolic blood pressure,
mmHg

133.2±16.2 131.7± 16.6 134.3± 15.7

Diastolic blood pressure,
mmHg

81.9± 9.8 81.8±9.6 82.1±9.4

CVD, cardiovascular disease. HbA1c, hemoglobin A1c (HbA1c). BMI, Body mass
index.

a Daily or occasional smoking.
b Scores from values of HDL, cholesterol, blood pressure, Hba1c, BMI>30

kg/m2 and age at baseline were summarized to an ad hoc CVD risk score.
c N (HDL) n=195 for Alert/advice, n=184 for Advice-only n=198 for

Control.
There were no significant trend (p>0.05) in any variable across groups

using unadjusted linear regression model for numeric variables, and chi square
for relationship between categorical variables.

Table 3
Mean change in cardiovascular risk factors after an 8-week randomized controlled trial in pharmacies in 2014 (n= 543).

Alert/advice
(N=185)

Advice-only
(N=168)

Control
(N=190)

p2 p3 F-value
model

(p > F)

N Change, mean (95% CI) N Change, mean (95% CI) N Change, mean (95% CI)

Ad hoc CVD risk scorea 180 −0.36 (−0.62 to −0.09) 161 −0.71 (−0.99 to −0.44) 182 −0.76 (−1.02 to −0.50) 0.03 0.8 2.78 0.06
HbA1c, % 184 −0.07 (−0.10 to −0.03) 165 −0.09 (−0.12 to −0.05) 189 −0.09 (−0.12 to −0.06) 0.4 1.0 0.54 0.58
Total cholesterol, mmol/L 184 −0.08 (−0.23 to 0.06) 165 −0.12 (−0.27 to 0.04) 185 −0.16 (−0.31 to −0.02) 0.4 0.7 0.31 0.74
LDL-Cholesterol, mmol/L 168 −0.02 (−0.15 to 0.10) 157 −0.02 (−0.15 to 0.11) 168 −0.16 (−0.29 to −0.03) 0.1 0.1 1.48 0.23
HDL-Cholesterol, mmol/L 180 0.01 (−0.04 to 0.05) 164 0.02 (−0.03 to 0.07) 182 0.02 (−0.02 to 0.07) 0.6 0.9 0.12 0.89
Triglycerides, mmol/L 182 −0.14 (−0.30 to 0.03) 163 0.01 (−0.16 to 0.19) 184 −0.06 (−0.23 to 0.10) 0.5 0.5 0.77 0.46
BMI, kg/m2 183 0.06 (−0.08 to 0.19) 168 0.04 (−0.10 to 0.19) 190 0.05 (−0.08 to 0.19) 0.9 0.9 0.01 0.99
Systolic blood pressure, mmHg 185 −1.21 (−3.12 to 0.69) 168 −0.79 (−2.79 to 1.20) 190 −1.89 (−3.77 to −0.02) 0.6 0.4 0.32 0.73
Diastolic blood pressure, mmHg 185 −0.20 (−1.31 to 0.91) 168 −1.56 (−2.72 to −0.40) 190 −1.56 (−2.65 to −0.47) 0.1 0.1 1.92 0.15

CVD, cardiovascular disease. HbA1c, hemoglobin A1c (HbA1c). BMI, Body mass index. Bold italics=difference significant within group (Paired sample t-test)
p2=Alert/advice vs. Control, p3=Advice-only vs. Control. Data was analyzed using linear regression model (unadjusted).

a Scores from values of HDL, cholesterol, blood pressure, Hba1c, BMI>30 kg/m2 and age at baseline were summarized to an ad hoc CVD risk score.
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only groups than in the Alert/advice group. However, it does not cor-
respond to dietary changes between groups; those appeared to be si-
milar across groups. Furthermore, overall considerable increase in
physical activity level and reductions in intake of SFA dairy and sugar
suggest compliance with the intervention material emphasizing more
exercise, eat healthy fats and less sugar. Hence, we keep the conclusion
that a completely self-directed effort is superior to risk alert followed by
advice, tentative, given that the formal analysis of the RCT did not find
a clear difference in response among the interventions and control.
Moreover, several others have observed that a brief intervention- in-
teraction may not be sufficient to affect health behaviors (Helitzer et al.,
2011; Waldron et al., 2011).

We observed health enhancing behavior changes and favorable
changes in the CVD risk factors for the total sample after both 8 and
52 weeks. Consequently, we observed a reduced CVD risk score and
found that the reduction was beyond what would be expected due to
RTM. These findings of risk reduction after a pharmacy-based screening
is comparable to a systematic review of RCTs of pharmacists care
(Santschi et al., 2011). The initial screening for the RCT resulted in 6%
being referred to physician before randomization due to very high risk
factor levels. Fifty-two weeks after baseline, 14% were using CVD
preventive medicines. These results are likely to be benefits of the
pharmacy-based screening, revealing possible underdiagnoses, as sup-
ported by a pharmacy screening study in Austria (Rohla et al., 2016).

5. Strengths and limitations

Strengths of the study include a loss to follow-up rate of only 7%
after 8 weeks with similar losses across randomized groups. At the 52-
week follow-up visit, ~35% were lost to follow-up, which affects the

representativeness of these results. However, we did not strive to get
participants who did not complete the RCT to attend the follow-up visit
due to restricted resources. Nevertheless, the sample was similar to the
baseline-sample. This study has several limitations. We did not use a
validated score as the primary outcome and inclusion criteria. Mostly
because relevant risk score calculators such as NORRISK (Selmer et al.,
2017) and the atherosclerotic CVD (ASCVD) algorithm (Goff et al.,
2014) could not be used in persons younger than 40 years. Bearing in
mind the nature of atherosclerosis with initiation early in life and a
slowly progression towards disease (Ference et al., 2017), we were
particularly interested in including younger adults. Still, the average
age was 56 years and 72% were women. This was not unexpected
though, because women are generally more likely to attend health
surveys and to visit their general practitioner than men (Eggen et al.,
2013; Statistics Norway, 2015).

There were 48 pharmacies/study centers, an unequal number of
participants within each pharmacy (although the randomization would
ensure that the groups are equally represented across pharmacies), and
three repeated observations for each individual. Thus, we acknowledge
that despite efforts to standardize the training, there might be varia-
tions in compliance to the procedures. Participants were included from
all across Norway, comprising both urban and rural areas. This con-
tributes to variations in sample characteristics, but on the other hand
increases the external generalizability of results (Kahan and Morris,
2013). The intervention intensity was low (Hoskin et al., 2014). It was
however an aim of the VISA-study that the protocol should be feasible
and easily translated into the daily pharmacy-practice. Measuring CVD
risk factors is one of many preventive services provided by pharmacies
today (Brown et al., 2016). Detecting and evaluating new ways to de-
liver health-related services such as CVD risk screening is necessary to

Table 4
Composite food groups and lifestyle factors assessed in a randomized controlled trial in pharmacies in 2014 at baseline and at week-8 (end of intervention).

Advice/alert Advice-only Control

Baseline
(N=190)

8-Week
(N=167)

pe Baseline
(N=175)

8-Week
(N=149)

pe Baseline
(N=195)

8-Week
(N=167)

pe

Median (Q1–Q3) Median (Q1–Q3) Median (Q1–Q3) Median (Q1–Q3) Median (Q1–Q3) Median (Q1–Q3)

Whole grains, grams/daya 84.4
(50.0–135.0)

86.9
(52.7–129.2)

0.19 88.8
(57.5–134.6)

94.9
(56.0–137.3)

0.58 93.7
(52.8–136.0)

86.3
(50–133.3)

0.94

Sugar foods/drinks, grams/dayb 74.8
(35.0–127.3)

58.0
(27.0–120.2)

0.01 61.7
(31.4–132.2)

54.6
(22.1–101.2)

0.003 74.0
(29–126.7)

64.6
(23.3–108.7)

0.11

SFA dairy, grams/dayc 38.0
(14.3–79.1)

25.6
(10.8–63.7)

0.08 35.4
(13.7–77.2)

27.0
(10.6–63.9)

0.11 36.6
(12.8–78.4)

26.8
(10.6–72.1)

0.77

Lean and fatty fish,
grams/day

73.2
(42.1–116.1)

67.5
(42.1–119.6)

0.86 75.0
(53.5–105.9)

75.2
(50.7–104.4)

0.94 75.2
(44.0–105.6)

72.4
(43.2–102.1)

0.81

Fruit and vegetables,
grams/day

283.2
(190.1–433.1)

280.3
(187.7–429.6)

0.94 297.3
(201.4–430.5)

292.2
(192.2–392.6)

0.001 291.5
(193.7–421.7)

277.3
(185.3–398.2)

0.02

Alcoholic drinks, grams/dayd 45.0
(0–156.2)

31.9
(0–129.0)

0.32 59.8
(0–140.0)

31.9
(0–140.0)

0.08 31.9
(0–155.4)

42.7
(0–117.7)

0.53

MVPA, minutes/day 151.6
(0–319.1)

166.0
(0–364.4)

0.28 154.3
(71.8–364.4)

211.5
(0–357.8)

0.53 159.5
(0–345.0)

188.9
(76.8–369.1)

0.26

Number of cigarettes/day 7.0 (2.0–12.0)
N=25

5.0 (2.0–10.0)
N=29

0.43 8.00 (1.0–12.0)
N=39

10.0 (4.0–13.0)
N=25

0.08 9.0(4.0–15.0)
N=34

10.0 (5.0–11.0)
N=29

0.68

High fat meat products, grams/
day

21.0
(0–35.3)

11.9
(0–27.4)

0.18 14.3
(1.4–24.8)

21.0
(1.4–24.6)

0.56 21.0
(1.4–43.5)

21.0
(1.4–43.5)

0.91

Lean meat products,
grams/day

47.1
(21.0–87.0)

43.5
(21–73.8)

0.06 47.1
(22.4–85.5)

43.5
(21.8–65.9)

0.03 38.7
(21.0–64.5)

43.5
(21.8–64.5)

0.89

SFA, Saturated fatty acids. MVPA, moderate-to-vigorous intensity physical activity. Q1, quartile 1 (25th percentile). Q3, quartile 3 (75th percentile).
a Whole grains factor used in calculation of whole grains intake (bread contains 60% flour): bread with 0–25% wholemeal flour: (60 ∗ 0)/10,000=0, bread with

25–50% wholemeal flour: (60 ∗ 25)/10,000= 0.15, bread with 50–75 wholemeal flour: (60 ∗ 50)/10,000= 0.30, bread with 75–100% wholemeal flour: (60 ∗ 75)/
10,000= 0.45. Hence crisp bread=0, whole grains crisp bread= 1, sweetened cereals= 0.25, unsweetened cereals= 0.75. Boiled rice and pasta contains 70%
water and 30% cereals. Whole grains factor used in calculation of whole grains intake from rice and pasta: Brown rice= 0.30, white rice= 0, whole grains
pasta= 0.30, white pasta= 0.

b Sugar foods/drinks: Sweet drinks (1 glass= 200 g), sweetened cereals (e.g. Corn Flakes), cakes, buns, waffles, sweet biscuit.
c Dairy SFA= (whole fat milk- high- and medium fat milk products and cheese).
d Alcoholic drinks=wine, beer and spirits.
e p value=Wilcoxon Signed rank test p value for within group difference. There were no significant differences between groups.
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deal with an aging world population (World Health Organization,
2015), and to make health care convenient and accessible. Therefore,
we endorse that pharmacy's role as a health care provider holds promise
for improving public health (Jeet et al., 2017). This may be particular
advantageous in rural areas and areas with low population density,
where physicians and centralized hospitals are less easily accessible for
all (Midttun and Martinussen, 2005).

6. Conclusion

We performed a RCT to test whether alerting and advising partici-
pants to their risk status with a minimalistic intervention strategy could
help to mitigate risk. We found that participants did not seem to make
differential changes in relation to the level of advice or risk factor
alerting that they received. There appears to have been a risk score
response to the screening, given that the overall risk status of the
screening participants in all groups was improved after both 8 and
52 weeks. Furthermore, participants listed several specific health-re-
lated behavior changes that they made. We also demonstrated with this
study that pharmacies were efficient in finding, and referring high-risk
individuals to proper treatment, and in recruiting and retaining parti-
cipants with only 7% lost to follow-up after 8 weeks and 35% after
1 year.
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