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Abstract  47 

Background: Moderately elevated blood total cholesterol (TC), blood glucose and blood 48 

pressure are rarely symptomatic and as such many individuals remain untreated.  49 

We studied the yield of an in-pharmacy screening in terms of identifying undetected high TC 50 

and absence of prior measurements of TC, glucose and blood pressure.   51 

Methods: A cross sectional TC screening study was conducted for one week in each of May 52 

2012 and September 2014 in 148 and 149 BootsTM Norge AS pharmacies in Norway.  53 

Results:  Participants (n=21090) with mean age 54.5±16.0 were included. Participant 54 

characteristics resembled the general population over a similar age range. 11% (n=2337) were 55 

unaware of their high TC  7.0 mmol/L, and an additional 8% were unaware of TC  6.2 56 

mmol/L. The absolute yield of unknown high TC was highest at age 60-69 year; however, 57 

considering long exposure-time to high TC in the young, their small yield (<1%) is also 58 

important. Prior measurement of one risk factor was associated with prior measurement of the 59 

others. The probability of not having had measured glucose was large (~50%), independent of 60 

age.  61 

Conclusions: Identification of treatable high TC in a non-medicated sample was substantial 62 

in absolute number, although only 11%-19% were unaware of their high levels. Except for 63 

glucose, the awareness and hence probability of having had the risk factors measured 64 

increased with age. Consequently, and since long exposures to high values are common and 65 

can be harmful, early screening for glucose and TC should be considered. Pharmacies are 66 

capable to perform this service.   67 

Key words: Screening, pharmacy, cholesterol-yield, cardiovascular disease, cholesterol 68 

 69 

 70 
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Introduction 71 

Cardiovascular disease (CVD) is a major contributor to death worldwide (1), affected by the 72 

atherosclerotic process that has already started in childhood (2). Thus, for risk factors such as 73 

high blood total cholesterol (TC), blood glucose or blood pressure, it is important both to 74 

reduce high levels and to maintain low values (2). However, moderately elevated levels of 75 

these risk factors are rarely symptomatic. Although early diagnosis of elevated levels can be 76 

accomplished through relatively inexpensive blood pressure measurement and testing of TC 77 

and glucose, many people remain untreated. The majority of individuals with familial 78 

hypercholesterolemia and over 50% of individuals with type 2 diabetes mellitus are 79 

undiagnosed (3, 4). World Health Organization (WHO) estimates that 80% of all CVDs can 80 

be prevented by appropriate lifestyle and diet and/or adequate drug treatment (5). However, 81 

without knowing one’s risk factor levels, targeted decisions to lower risk are not possible (6). 82 

The lower thresholds being recommended in current guidelines for medical treatment of 83 

elevated risk factors in an aging world population, imply that even more people will need 84 

treatment in the years to come (7, 8). Existing health care services may not easily have the 85 

capacity to deal with the increasing number of medical visits (9). Thus, WHO calls for local, 86 

novel approaches to deliver health care services, such as convenient screening programs (10). 87 

Pharmacies have been suggested for a role in CVD prevention (11), as they now perform 88 

some services some of which had earlier been reserved for physicians (12). This includes, 89 

among many others, measurements of TC and other lipids, glucose and blood pressure, in 90 

addition to providing lifestyle advice and counseling on smoking cessation (13). 91 

Using TC concentrations and questionnaire information obtained in an in-pharmacy screening 92 

study, our aim was to investigate yield in terms of detecting unknown high TC and 93 

characteristics and prevalence of those whose TC, glucose and blood pressure had not 94 

previously been measured. We had the following hypotheses:   95 
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I) Pharmacy screening attracts individuals with characteristics similar to the general 96 

population. 97 

II) Pharmacy screening identifies people whose TC, glucose and blood pressure have not 98 

been measured before and where a substantial number get new and useful information 99 

on their TC level.  100 

Methods  101 

This cross sectional TC screening study is part of the “Vascular lifestyle-Intervention and 102 

Screening in phArmacies” (VISA) study. A complete and detailed description of the VISA 103 

study design is appended (Appendix 1). Briefly, the data analyzed in this paper arose from 104 

complementary TC measurements offered six days in both May 2012 and September 2014 in 105 

BootsTM Norge AS pharmacies. Pharmacies (148 pharmacies in 2012 and 149 in 2014) were 106 

distributed nationwide except for one county in Norway. The screening was planned and 107 

conducted by the University of Oslo in collaboration with the for-profit organizations Boots 108 

Norge AS, Mills AS, Grete RoedeTM, and a non-profit organization, the Norwegian Health 109 

Association. Participants became aware of the screening through national and local 110 

advertisements or by being advised of the possibility of measuring their TC during a visit to 111 

the pharmacy. Health care providers in pharmacies (pharmacist, technicians or nurses) who 112 

had completed a training program executed the study. 113 

The initial step in the screening was to undergo point-of-care finger-prick TC measurements 114 

in a consultation room within each pharmacy. TC was measured using the Roche Diagnostics 115 

AS Accutrend PlusTM (available in all pharmacies) or the Alere AS Afinion  AS100 116 

(available in 50 pharmacies). Accutrend Plus captured TC concentrations of 3.88-7.76 117 

mmol/L, and Afinion AS100 in the interval 2.59-12.95 mmol/L. Values that were outside the 118 

range of the device were assigned to the corresponding extreme value in the measurement 119 

range. All screenees were immediately provided with their TC value on completion of the 120 
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assay along with an interpretive brochure with diet and lifestyle advice for CVD prevention. 121 

For those with TC  7.76 mmol/L, a follow-up visit with a general practitioner (GP) was 122 

recommended.  123 

Research study participation also depended on filling out an anonymous optically readable 124 

pre-coded questionnaire that was solicited when convenient during screening. (The translated 125 

questionnaires edition 2012 and 2014 are appended). This screening questionnaire was 126 

developed by the VISA-study investigators, however, wording of the questions were 127 

borrowed from several validated questionnaires and from Statistics Norway (www.ssb.no). As 128 

approved by the Norwegian Regional Ethical Committee, consent for research participation 129 

was assumed by filling out the questionnaire. For statistical analyses, we used the items that 130 

both editions of the questionnaire shared. These items were TC level, age, sex, educational 131 

attainment, height and weight (from which we computed body mass index (BMI) as kg/m2), 132 

physical activity level, smoking status, prior measurement of TC, glucose and blood pressure 133 

and prior knowledge of TC, glucose and blood pressure level. Participants spent on average 134 

15-20 minutes on TC measurement and the questionnaire (not counting waiting time).  135 

Reporting of this paper follows the STROBE checklist for observational studies.   136 

Data analysis 137 

Descriptive statistics for the continuous variables were given as mean and standard deviation, 138 

while categorical variables were expressed as frequencies and percentages. For comparison 139 

with the Norwegian population, the majority of data were obtained from either Statistics 140 

Norway (the agency which has responsibility for official statistics in Norway), or the 141 

longitudinal population health surveys: The North Trøndelag Health study (HUNT) and the 142 

Tromsø-study, considered representative for an adult Northern-European population (14, 15). 143 

We utilized two cut offs for high TC:  7.0 mmol/L and  6.2 mmol/L. TC concentrations of  144 
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 7.0 mmol/L indicated a probable need for treatment,(16) while TC   6.2 mmol/L indicated 145 

that TC should be monitored because of the risk of developing higher TC (17). Missing values 146 

for smoking were assumed to indicate non-smoking, because the smoking question in the 147 

2012 edition was constructed as if it should only be checked if smokers: “Do you smoke? 148 

About how many per day:” Similar, missing values indicated “not measured” for previously 149 

measured TC, glucose and blood pressure.  150 

Statistical analysis included descriptive statistics, chi-square test, independent sample t-test 151 

and logistic regression. For logistic regression, estimated probabilities back transformed from 152 

their estimated logit and odds ratios (OR) with corresponding 95% confidence intervals (95% 153 

CI) were presented. The difference between age- and sex adjusted models and more fully 154 

adjusted models was minor, and the fully adjusted models (categories of age, gender, BMI 155 

and education, smoking, physical inactivity and previous measures of the other two risk 156 

factors and TC categories for TC) were presented. All analyses were conducted using SAS 157 

version 9.4 for Windows. The significance level was set at  0.05. 158 

Study sample  159 

Research participants were required to be at least 18 years of age and not lactating or 160 

pregnant.  Only people who were not taking lipid lowering medication were screened in 2014; 161 

consequently all those reported using lipid lowering medication in 2012 were excluded from 162 

these analyses. Those with multiple unrealistically high/low/missing values or had an 163 

unreadable questionnaire were also omitted, leading to a final inclusion of 21090 participants 164 

(Figure 1).  165 

 166 

 167 
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Results  168 

Population characteristics  169 

Table 1 shows background characteristics for the 21090 participants. The majority (68.9%) 170 

was women, and mean age was 54.5 years (±16.0). Overweight/obesity defined as BMI  27 171 

kg/m2 (following the convention of Statistics Norway), was more prevalent in men (37.4%, 172 

n=2356) than women (26.0%, n=3529). Compared to data for the general Norwegian 173 

population, the VISA study attracted older women and people who were slightly better 174 

educated, but smoking prevalence, BMI  27 kg/m2 and inactivity were similar to national 175 

data (Table 1).  176 

Prevalence of high TC defined as  7.0 mmol/L was observed in 0.9%, (n=18) of women and 177 

1.4% (n=8) of men aged 18-29. As well as in 38.2% (n=779) and 30.1% (n=167) of women 178 

and men respectively, aged 60-69 years (Figure 2).   179 
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Yield of screening 180 

Total cholesterol  181 

Table 2 presents the yield of the screening for unknown high TC. In total, 11.4% (n=2337) 182 

learned that their TC level was high (  7.0 mmol/L), while an additional 1.6% (n=335) had a 183 

reinforced message, given that they already knew their TC was high. With high TC defined as 184 

 6.2 mmol/L, 19.4% (N=3975) of the total sample learned about a high TC, while 7.3% 185 

(n=1501) already knew that their TC was high. Supplementary figure 3 shows the yield 186 

divided by age groups. Here, 0.24% (n=50) aged 18-29 years were made aware of an 187 

unknown elevated TC. The yield of detecting unknown high TC was however largest for 60-188 

69 years old with 5.7% (n=1174) .  189 

Blood glucose and blood pressure 190 

Supplementary Figure 4 illustrates findings about prior measurement of glucose and blood 191 

pressure. Between 68.7% (n=378) of men aged 18-29 years and 46.7% (n=677) of men aged 192 

60-69 years had not previously had their glucose measured. For women, the corresponding 193 

prevalence was between 51.5% (n=592), aged 18-29 years and 40.5% (n=1435), aged 60-69 194 

years. It was common that blood pressure had previously been measured for both genders and 195 

in all age groups. 196 

Likelihood of previous measurement 197 

In total, 36.2% (n=7638) had measured all three risk factors before, while 6.6% (n=1401) had 198 

not measured any. Measuring one risk factor before was the strongest predictor of whether or 199 

not either of the others had been measured. If TC had not been measured before, there was an 200 

observed 53% probability (OR 2.61 (95% CI: 2.43-2.80)) that glucose neither had been 201 

measured, and a 64% probability (OR 3.00 (95% CI: 2.65-3.39)) that blood pressure had not 202 
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been measured before. Being young, inactive, having low education and being 203 

overweight/obese were all characteristics that were significantly associated with the odds of 204 

not having had TC measured before. Those whose measured TC  5.0 mmol/L (which was 205 

only known after the screening in the present study) had a two-fold increased odds of not 206 

having had TC measured before (OR 2.01 (95% CI: 1.80-2.32)) compared to those who 207 

measured TC  7.0 mmol/L. In contrast to TC and blood pressure, age was not a strong 208 

predictor for the probability of previous glucose measurement, but being male was. 209 

Furthermore, obese participants were 15% more likely than normal weight to have previously 210 

measured glucose (OR 0.55 (0.49-0.61) (supplementary Table 3, supplementary Table 4 and 211 

supplementary Table 5).  212 

Discussion   213 

In line with our objectives, we found that a complementary TC screening in Norwegian 214 

pharmacies was a popular offer that attracted individuals with similarities to the general 215 

Norwegian population except for an overrepresentation of older women. Furthermore, we 216 

demonstrated that the screening resulted in 11% of screenees being altered of a TC value that, 217 

according to national recommendations, needs immediate attention (18). According to our 218 

data, particular attention should be paid to measurements of TC and blood glucose.  219 

In Norway, this is the most recent screening for CVD risk factors that includes individuals 220 

across urban and rural populations. Like any other study based on voluntary enrollment of 221 

participants, screening in pharmacies may be subject to selection bias. However, we showed 222 

that age, gender, and education biases may be similar as other conventional screenings (19-223 

21), and highly comparable to another pharmacy-based screening program in Austria (13). 224 

Even with an overrepresentation of older women, smoking, physical activity habits, BMI and 225 

educational distribution seemed similar to the general Norwegian population. Young women 226 
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were especially similar to the general Norwegian population in terms of educational level 227 

(Supplementary Figure 5). Pharmacies and other retail-based clinics have longer opening 228 

hours and offer affordable drop-in appointments for health services (22). These features may 229 

attract young people and those with lower education who previously have reported “lack of 230 

time” and “inconvenient time for appointment” as barriers for participating in health surveys 231 

(23). We also note that pharmacies have a broad product assortment in addition to prescription 232 

medicines, and that the customers are accordingly not limited to medicated patients with a 233 

diagnosis (22).  Hence, our results can be representative for a large proportion of the 234 

Norwegian population, with emphasize on, but not restricted to, women.   235 

We replicated what is well established, (24) and recently confirmed in the Tromsø Study (25), 236 

that women’s TC level peaks later than men. In Norway, the latest information on measured 237 

TC in multiple counties were reported more than ten years ago, and the present study report 238 

that TC remains the same (5.6 mmol/L) (26). Compared to county-specific studies with 239 

similar age (but more equal gender distribution), TC in the nationwide VISA study was higher 240 

than in HUNT 3 (15) according to the online HUNT database (5.4 mmol/L) and the seventh 241 

survey of the Tromsø Study (5.5 mmol/L) (25). Further, prevalence of high TC was highest in 242 

women and higher than other pharmacy screenings (27). Compared to health surveys in 243 

Sweden (1986-2009), we observed similar prevalence of TC  7.0 mmol/L for women, but 244 

slightly lower prevalence for men (28). A large proportion of the Norwegian population used 245 

lipid lowering medication in the study period (29). However, < 1% of adults < 30 years used 246 

statins (29). Thus, our results on TC level in a non-medicated population are more accurately 247 

representative in the young than in the older age groups. While data from five counties in 248 

Norway (2000-03) showed that 0.9% of men and 0.8% of women under 30 years had TC   8 249 

mmol/L (26), we found that 0.9% of women and 1.4% of men in the same age group had TC  250 

 7 mmol/L.  251 
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Yield of identifying high TC should be discussed as to 1) whether useful and new knowledge 252 

of TC level was given and 2) whether information on a high TC led to CVD preventive 253 

actions with lifestyle and/or medication. We found that 11% received new information, and 254 

2 % got repeated information about a TC level   7.0 mmol/L that should be treated (16).  An 255 

additional 8% were informed about a previously unknown TC  6.2 mmol/L that should be 256 

monitored given the tendency for TC to increase with age, and the risks associated with long 257 

term exposure of high TC (2). Thus, the 0.3% young who were identified with a previously 258 

unknown TC of  6.2 mmol/L may be of special importance despite that the yield is low in 259 

absolute numbers. Attention to high risk in the young may also be of special importance in 260 

Norway given a reported recent increase in first myocardial infarction among people aged  261 

 45 years (30). Only physicians can diagnose and prescribe medication. Hence, yields of an 262 

in-pharmacy screening in a public health perspective also depend on ability to collaborate 263 

with physicians and other appropriate professionals. 264 

According to our data, measurement of one risk factor was associated with measuring other 265 

risk factors. These findings call attention to the importance of initial screening for CVD risk 266 

factors. Emphasize should be put on glucose measurements because the probability (~50% as 267 

supported by others (13)) of not having had glucose measured before was high and not 268 

associated with age, in contrast to the other risk factors. Introducing nationwide examinations 269 

for CVD risk factors should also be considered in light of the recent observed unfavorable 270 

increase in TC levels in Finland (31) and in Sweden (32). Future studies should explore 271 

possible barriers for why finger-prick measurements of TC and glucose seems to be less 272 

frequent measures than blood pressure.   273 

 274 

 275 
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Limitations  276 

First, we acknowledge that pharmacies are not research institutions. On the other hand, 277 

pharmacies seems highly accessible and successful in recruiting participants across 278 

geographical regions, age, sex and educational status. Questionnaire limitations include that it 279 

was not validated and it was self-administered and all variables except TC level were self-280 

reported. There are several errors associated with self-reporting. However, self-report is quick 281 

and inexpensive and with few questions considered to be sensitive, this limitation may not be 282 

of great impact (33). Though, we found some peculiar finding that might indicate that the 283 

participants interpreted the question of previously measured TC incorrectly (for instance that 284 

subsequently measured low TC was associated with being less likely to have measured TC 285 

before). Although, our results were in line with similar studies. Another limitation was that we 286 

omitted all participants with an unreadable questionnaire and with unrealistic values of key 287 

variables. Also, different exclusion criteria in the two screening periods lead to later exclusion 288 

of potential participants. This could be corrected with re-contact of participants if the 289 

screening captured personal identity, as would be the case if the screening were linked to the 290 

participant’s medical record. Exclusions were however executed to improve data quality and 291 

for comparison basis. Inconsistency in which time of the day and time of the year TC was 292 

measured, and inconsistency between measurement devices could have affected the level of 293 

the TC measurement.  294 

Potential role of pharmacies  295 

The present study demonstrates potential for pharmacies to complement the health care 296 

system by providing the important initial screening and advice for CVD risk factors, as also 297 

suggested by others (11). Such pharmacist-provided interventions are demonstrated to be 298 

successful in reducing risk of CVDs (12). This potential role of pharmacies should be 299 
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recognized in countries were the health care system already is stressed with long waiting 300 

times, and where an aging population will further stress the expansion of current health care 301 

systems (8). Results from a study in Canada, with similar universal health care system as 302 

Norway, found that adding pharmacists to primary care also was a cost effective strategy for 303 

reducing CVD risk (34). Expenses for marketing, staff and blood tests and the pharmacies’ 304 

willingness to assess CVD risk factors must be considered and compared to potential yields, 305 

before recommending or implementing public screening for CVD risk factors in pharmacies 306 

any further. 307 

Conclusion  308 

We present a screening study for TC and CVD risk factors in pharmacies that seem 309 

convenient for a large heterogeneous proportion of the general population.  310 

We found that prior measurement of glucose and TC were less common than for blood 311 

pressure. To increase the yield in terms of attracting those whose glucose and TC are more 312 

likely not to have been measured before, our results suggests that young, overweight/obese, 313 

inactive and lower educated should be targeted for TC screening, and all ages, low educated, 314 

and males for blood glucose screening. The yield of identifying high TC that may need 315 

treatment in a non-medicated sample was substantial in absolute numbers, even though only 316 

11%- 19% were unaware of their high TC levels. It seems like point-of-care testing in 317 

pharmacies is convenient, attractive and found to be cost-effective, pharmacy-screening could 318 

be an asset to the health care system. 319 

 320 

 321 

 322 
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Table 1 Background characteristics of participants in the VISA study and the general Norwegian population. 
 

 
    

 
Norwegian 

population  

Mean±SD 

% 

Total, VISA 

N=21,090 

Mean±SD 

% (n/N) 

Men, VISA 

N=6,516 

Mean±SD 

% (n/N) 

Women, VISA 

N=14,285 

Mean±SD 

% (n/N) 

p-value1 

Women, % 

 

49.74 68.9    

Age, years 

 

39.45 54.5±16.0 53.9±16.4 54.8±15.8 0.0004 

TC, mmol/L 

 

5.66 5.5±1.1 5.4±1.0 5.7±1.1 <0.0001 

BMI, kg/m 

 

27.27 25.4 ±4.0 26.3±3.6 25.0±4.1 <0.0001 

Age 39 years, % 31.95* 19.2 

(3985/20706) 

21.7 

(1401/6445) 

18.2 

(2562/14066) 

<0.0001 

BMI 27 kg/m, % 28.08 29.6 

(5953/20090) 

37.4 

(2356/6292) 

26.0 

(3529/13587) 

<0.0001 

Highest attained 

education level: 

     0.0333 

Primary school, % 27.39 15.6  

(3149/20168) 

15.5 

(969/6252) 

15.5 

(2125/13671) 

 

High school, % 41.39 41.3 

(8325/20168) 

40.0 

(2499/6252) 

41.8 

(5720/13671) 

 

University/college   

   1-3 years, % 

22.79 25.0  

(5034/20168) 

26.2  

(1639/6252) 

24.5  

(3351/13671) 
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University college  

   >3 years, % 

8.79 18.2 

 (3660/20168) 

18.3 

 (1145/6252) 

18.1 

(2475/13671) 

 

Inactive2, % 17 7 17.5 

(3629/20727) 

20.7 

(1331/6421) 

16.0 

(2248/14056) 

<0.0001 

Smokers3, % 2110 19.8 

(4186/21090) 

17.2 

(1118/6516) 

20.9 

(2996/14285) 

<0.0001 

N= of all available data for analysis for total, men and women. 

VISA, Vascular lifestyle-Intervention and Screening in phArmacies; TC, Total cholesterol; BMI, Body Mass 

Index. 

-TC was measured in pharmacy; all other data were self-reported. 

- 289 people with missing gender are included in the total column.  

1 Independent sample t-test or Pearson chi-square for sex difference.  

2 Exercise, 1 time/week. 

3 Every day and occasional smoking.  

4-10 References (data available that were considered as representative to the Norwegian population in terms of 

data source and time were utilized):  4:(35), 5:(36) *16-39 years, 6:(25) , 7:(37) , 8:(38), 9:(39), 10:(40). 
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Table 2  Description of yield for various subgroups with available total cholesterol (TC) measurements.  

Screened and with available TC values  

N= 20473 

 

                        TC  previously measured TC not previously 

measured 

n/N 

(%) 

 

12095/20473  

(59.1%) 

 

 

8378/20473 

(40.9%) 

 
Recalled TC 

was high ( 7) 

Recalled  TC 

was normal (<7) 

Did not recall TC 

n/N 

(%) 

781/20473  

(3.8%) 

7941/20473 

(38.8%) 

3373/20473 

(16.5%) 
 

Measured 

TC 7 

Measured 

TC <7 

Measured 

TC 7  

Measured 

TC <7 

Measured  

TC 7 

Measured 

TC <7 

Measured 

TC 7 

Measured 

TC <7 

n/N 

(%) 

335/20473 

(1.6%) 

446/20473 

(2.2%) 

1142/20473 

(5.6%) 

6799/20473 

(33.2%) 

553/20473 

(2.7%) 

2820/20473 

(13.8%) 

642/20473 

(3.1%) 

7736/20473 

(37.8%) 

Comment 

on yield 

Useful 

(better 

monitioring 

needed) 

Reassured Useful Not useful Useful Not useful Useful Not useful 

TC,  total cholesterol, measured in mmol/L. 

-Missing values are included in “TC not previously measured”. 

-For the purpose of yield, presentages are computed of the total available for analysis  (n=20473). 
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Figure titles and legends: 472 

Figure 1 Simplified flowchart of the study design and inclusion of participants in an in-473 

pharmacy screening for total cholesterol. 474 

Figure 2 Illustrating mean total cholesterol (mmol/L) and prevalence (%) of total cholesterol 475 

7 mmol/L according to gender and age groups (N=20473). 476 

Supplementary figure titles and legends: 477 

Figure 3 Yield of screening presented as who (of the total population) got knew information 478 

about a measured total cholesterol of 6.2 mmol/L, according to age groups and compared to 479 

those who already knew that their TC was high (N= 20473). 480 

Figure 4 Prevalence of participants who reported no previously measured blood pressure (1) 481 

and glucose (2) compared to those who had measured it before, according to gender and age 482 

groups (N=21090). 483 

Figure 5 Prevalence of participants who have attained a higher educational level 484 

(college/university minimum 1 year) for the Norwegian population reported by statistics 485 

Norway (2012-14) and the present study (VISA) (2012-14) according to age and gender.  486 

 487 

Supplementary files:  488 

1. Appendix1_Complete description of the VISA study.pdf  489 

2. Questionnaire 2012-pdf 490 

3. Questionnaire 2014 –pdf 491 

 492 
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Complete Description of the VISA-Study design  
 
“The Vascular lifestyle-Intervention and Screening in phArmacies” (VISA) study is a 
Norwegian pharmacy-based with the overall aim of studying the effect of screening for TC in 
pharmacies and to evaluate the effect of alerting individuals to elevated, asymptomatic 
cardiovascular risk factors (CVDs). We describe the VISA study in two parts: the total 
cholesterol (TC) screening study (part 1). The 8-week randomized controlled trial (RCT) that 
emanated from the TC screening study and resulted in follow-up visits including conducting a 
new intervention study (part 2).  

The overall aim of part 1 is to contribute with new knowledge about participants in an in-
pharmacy screening study for TC. The overall aim of part 2 was to study the short- and long-
term effects of assessing CVD risk in pharmacies and alerting individuals to elevated CVD 
risk factors. Flowchart of research visits within part 1 and part 2 of the VISA-study is 
illustrated in Figure 1. Participant flow is further illustrated in Figure 2.  

The VISA study has approval from the Norwegian Regional Ethical Committee (reference 
2013/1660), and concession from the Norwegian Data Protection Authority to perform 
couplings to national health registries. The intervention study is registered in clinicaltrials.gov 
with identifier: NCT02223793. 

Part 1a: TC screening study in 2012 
A TC screening study was conducted for one week in May 2012 in 148 BootsTM Norge AS 

pharmacies (part of Walgreens Boots Alliance) in 18 (out of 19) counties in Norway.  
The screening study was planned and conducted by the University of Oslo in collaboration 
with the for-profit organizations Boots Norge AS, Mills DA (food and brand warehouse), 
Grete RoedeTM (weight loss program), and a non-profit organization, the Norwegian Health 
Association. The organizers joint aim was to make the public aware of the importance of 
knowing personal TC value as it is a major risk factor for CVD [1]. Participants became 
aware of the TC screening study through advertisements (newsletter, social media, local and 
national newspapers and radio commercials and outside boards) or by being advised of the 
possibility of screening at the time of a visit to the pharmacy. The study was executed by 
health care providers in pharmacies (pharmacist, technicians or nurses) who had completed a 
training program (a web-based educational module, procedure for each activity and self-
training of TC measurements a minimum of five times).  

The initial step of the screening was to undergo a point-of-care finger-prick TC measurement 
in a consultation room within each pharmacy. To measure TC, individuals were required to be 
at least 18 years of age and not lactating or pregnant. TC measurements were obtained using 
Roche Diagnostic’s, Accutrend PlusTM. Accutrend Plus could assess TC values between  
3.88 mmol/L and 7.76 mmol/L. Measurements that were outside the range of the device were 
assigned to the extreme lowest or highest value in the measurement range. All screenees were 
immediately provided with their TC value, explained roughly in categories as followed  
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<5.0 = satisfactory, 5.0-6.5 = slightly elevated, 6.6-7.6= elevated, and 7.76 = severely 
elevated. The participants received a “know your cholesterol card” containing their TC result 
with general explanation of each of the four TC categories. They also received an interpretive 
brochure regarding recommended lifestyle and diet for CVD prevention. For those whose 
measured TC was 7.76 mmol/L, follow-up visit with general practitioner (GP) was 
recommended.  

The research aspects of the TC screening study started with an anonymous optically readable 
pre-coded questionnaire. As approved by the Norwegian Regional Ethical Committee, 
consent for research participation was assumed by filling out the questionnaire. Research 
participation was solicited when convenient during screening. Thus, if there was a long queue 
for the measurement, individuals were asked if they would like to respond to a questionnaire 
during their wait; while if the queue was short, they were asked to participate after their TC 
measurement was complete. Occasionally, people were allowed to take the questionnaire 
home and return it the day after in person or by surface mail. The TC measurement and 
questionnaire took on average 15-20 minutes per participant, not counting waiting time. 

Part 1b: TC screening study in 2014 
In 2014, the TC screening study was once more conducted in Boots pharmacies. Overall, the 
TC screening study in 2012 and 2014 were similar but there were some differences: 

1) The TC screening in 2014 was conducted in September. 
2) 149 pharmacies were involved.  
3) Use of cholesterol lowering medication was an additional exclusion criteria for 

participation. 
4) The 2014 budget for advertisement was about 1/6 of the 2012 budget, consequently 

radio, newspaper notices/advertisements, and billboards were omitted.   
5) In 50 of the 149 pharmacies TC was measured using Alere AfinionTMAS100 that 

captured measurement levels in the interval 2.59-12.95 mmol/L in addition to 
Accutrend PlusTM. This device is designed to enable quick and easy on-the-spot testing 
regardless of blood sample type [2]. 

6) Participants received a revised edition of the questionnaire used in 2012.  
The main differences were: re-phrasing of the questions on smoking habits and 
physical activity level, postal number was replaced with counties, questions on marital 
status, ethnicity and income were included and a question on grading of agreement on 
whether or not Norway should re-introduce health checks at the age of 40 years was 
deleted.  
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Part 2: Screening for the RCT (week 0, starting in 2014)  
In 50 of the 149 pharmacies in 2014, individuals who expressed interest in measuring TC 
were rather invited to an extended screening including measures of multiple risk factors for 
CVD. The extended screening was simultaneous a screening for eligibility to participate in an 
8-week RCT. If the offer was declined, individuals were instead offered the TC screening as 
described in 1b. Prior to the RCT, pharmacy staff underwent practical training and an 
electronically education module had to be completed prior to each research visit.  

The aims of the intervention study (as stated to the participant after the RCT) were as follows:  

 Studying the effect of alerting to measured CVD risk factors that were considered 
elevated: TC, HDL-cholesterol (HDL-C), LDL-cholesterol (LDL-C), triglycerides, 
glycated hemoglobin (HbA1c) and blood pressure.  

 To measure the impact of knowing the risk of CVD on different risk factors (TC, 
HDL-C, LDL-C, triglycerides, HbA1c, blood pressure, diet and lifestyle after 8 and 52 
weeks and to perform coupling to central registry after 2 and 5 years. 

The timing of the screening and invitation to participate in the intervention study is designated 
week 0. The next steps were as follows:  

Information about the intervention study (where: waiting area) 
Those who expressed interest in the extended screening for the intervention study received an 
informed consent to read and a questionnaire to complete while waiting. The questionnaire 
was similar to the screening questionnaire described in 1b, but with additional space to record 
date, assigned group number (criteria described later) and values of TC, HDL- C, LDL-C, 
triglycerides, HbA1c, blood pressure, weight, height and body mass index (BMI) for visit 1 
(V1) and visit 2 (V2).  

Informed consent (where: consultation room) 
The initial step was to inform the potential participant about the study, after which informed 
consent was signed by both the participant and pharmacy staff, and one copy was provided to 
each. Personal information recorded included email address, telephone number, mailing 
address and the participant’s unique 11-digits personal identification number. 

Checking for eligibility to be screened 
An electronic program made explicitly for the VISA study designed by LINK Medical 
ResearchTM Oslo  (not otherwise included in the study) was used to: 1) check participants for 
eligibility to be screened for the intervention study and 2), if eligible to be screened, then also 
to allocate participants to one of five groups based on measured risk factor levels and 3), if 
eligible to participate in the intervention study, then additional randomize participants to 
groups.  

Only persons who were not taking lipid lowering-, blood pressure lowering-, and anti-
diabetic-medication and did not report a history of any CVD events, such as cardiac stenting, 
coronary artery by-pass operation, heart attack, stroke, heart catheterization, or chest 
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pain/angina pectoris, could be screened for the intervention study. Participants also had to 
understand and speak Norwegian.  

If the participant was not eligible to be screened, then TC measurement was offered as 
described in 1b (if inclusion criteria for TC measurement was satisfied).  

Screening for CVD risk factors/ checking eligibility for the intervention study 
If eligible, the extended screening was performed in the following order:  

1. HbA1c and lipids 
HbA1c and lipids were obtained first by finger-pricks, using two different cassettes 
(panels) in the device Alere AfinionTMAS100.  In one of the panels, TC, HDL-C and 
triglycerides (lipids) were measured and LDL-C was calculated using Friedewald’s 
formula. Analysis of HbA1c took 3 minutes and lipids, 8 minutes. The error range of 
Afinion AS100 was 3 % for HbA1c and 5 % for lipids. This is considered acceptable by 
the European CE-standards. HbA1c was recorded with one decimal, lipids with two.  

 
2. Blood pressure 

After measurements of HbA1c and lipids, two consecutive measurements of blood 
pressure were performed by A&D Medical blood pressure Monitor TM Model UA-
767Plus30. Blood pressure measurement was performed seated resting according to 
European recommendations [3]. Average of the two last measurements was recorded 
without any decimals.  

 
3. Height and weight  

Standing height was measured using a wall mounted height board with erect posture and 
feet against the baseboard and weight by using a digital scale [4]. Participants were 
weighed in light clothing without shoes. Height and weight were recorded with one 
decimal. BMI was calculated in the program from height and weight. 

The screening results were recorded in the electronic program by LINK medical, and on the 
participant’s questionnaire. Hour(s) since last meal defined in four categories was recorded, 
and the result could assist in clarification of possible elevated levels of triglycerides to the 
participant. 

Calculation of ad hoc risk score and group allocation  
Immediately after recording of the measurement levels in the electronic program, an ad hoc 
risk score was calculated. Scores ranging from 1-4 points according to criteria in Table 1 
were assigned for each of the measures values of HbA1c, TC, HDL-C, blood pressure 
(average of two measurements), BMI and age. Points were summarized to an ad hoc risk 
score and participants were assigned to 1 of 5 groups based on the following criteria and 
scores:   

 Group 1, 2 and 3 (high risk): Total score of  4 points (intermediate between low 
and very high risk)  

 Group 4 (low risk) : <4 points in total score 
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 Group 5 (very high risk): Independently of score, if one or more of the following 
were satisfied: HbA1c  7.0%, TC  12.00 mmol/L, Systolic blood pressure  
170mmHg, Diastolic blood pressure 100mmHg  

Group allocation and randomization Visit 1 (V1) (week 0)  
Group allocations were only visible for pharmacy staff. Health care professional were given a 
detailed and illustrative description in the electronic program of what type of information that 
should be provided participants depending on their group allocation.  

If the participant was assigned to group 5, one of the measured risk factors was severely 
elevated and the participant was recommended to visit their GP at their earliest convenience. 
Participants in this group received CVD lowering advice material that consisted of:  
1) an interpreted brochure with lifestyle and diet information for CVD prevention (brochure)  
2) a “know your risk factors” card to record measurement levels on one side with additional 
key information on specific risk-factor recommendations (e.g. reduce salt for lowering blood 
pressure) on the other side. Lastly, they were told that their participation in the intervention 
study was ended.     

If assigned to group 4, the participant was informed about their measured risk factor levels 
and given the CVD lowering advice material with additional motivational statement to keep 
the levels low and favorable. They were also told that their participation in the intervention 
study was ended.   

Those with an ad hoc risk score that was intermediate high (thus between low risk (group 4) 
and very high risk (group 5), were further randomized to groups in an interactive web based 
randomization system created within the electronic program to group 1, 2 or 3.  
The randomization process was as follows; With an estimated maximum number of 30 
randomized participants per pharmacy, participants with the intermediate risk score were 
block-randomized using block size 9 and stratified by gender and pharmacy, to either group 1, 
2 or 3. Simultaneous with the randomization, participants received a five-digit-identification 
(ID)-number, with the first two digits as the pharmacy number, and the next three digits as a 
unique number between 001 and 030. ID-numbers were assigned consequently in ascending 
order. Each ID-number was linked to a corresponding ID-envelope that included: 

 CVD risk-lowering advice material (two “know your risk factors-cards” one for V1 and 
one for V2 and one interpret brochure for CVD prevention). 

 Two four-page food frequency questionnaires (VISA-FFQ) titled “Questionnaire diet and 
physical activity” that was optically readable and pre-coded with participant’s ID-number 
and visit-number (V1 and V2). The questionnaire was modified from the Henriksen et 
al.[5] designed to capture intake of major food groups the prior 8 weeks.  

All participants were requested to complete- and return the VISA-FFQ before leaving the 
pharmacy.  
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Group 1: Participants assigned to group 1 were the Alert/advice group. In this group, 
participants were immediately alerted of their CVD risk communicated as risk factors 
compared to the general recommendations. The risk alert was followed with risk modifying 
advice including the motivational statement that they had 8 weeks to reduce highly modifiable 
elevated risk factors and that even small changes in each risk factor would have a huge impact 
on their risk of CVD. Participants in group 1 received all the CVD risk-lowering advice 
material to help in the process of lowering their elevated levels.  

Group 2: Participants assigned to group 2 were the Advice-only group (intervention group). 
Participants in group 2 received the brochure from the CVD risk-lowering advice material but 
without telling them their measured risk values until after 8 weeks at V2 (thus did not receive 
the “know your risk factors-card”).  

Group 3: Participants assigned to group 3 were the Control group or the un-intervened 
group. Participants in this group received neither CVD risk-lowering advice material, nor 
received risk value information until after 8 weeks at V2.   

Subsequently, participants in all three groups were given an appointment in the same 
pharmacy after 8 weeks and they were informed that they would be informed about their risk 
factor levels and possible change after 8 weeks when they returned to pharmacies.  

After finishing the consultation with the participant, health care professionals combined the 
participants ID-number with personal information obtained from the informed consent into a 
coupling list. The participant’s group number and ID-number were recorded to the 
participant’s questionnaire that subsequently put back in the participant’s ID-envelope.  
The ID-envelope with the reaming material not handed out at V1 was kept at the pharmacy 
for 8 weeks until V2.  

The screening took on average 30-45 minutes per participant; consequently each pharmacy 
provided extra staffing for the intervention week.  

Power calculation  
Sample size calculation for the RCT was estimated assuming a 10% reduction in ad hoc risk 
score after 8 weeks in group 1 compared to group 3 following the convention of Laake et 
al.[6] With significance level set to 5% (two-sided) and power 80%, the sample size needed in 
each group was estimated to be 200.  

Intermediate between V1 and visit 2 (V2)  
Participants in group 1 and 2 (whose email addresses were readable) received in total four 
email alerts with written risk factors-specific material between V1 (the randomization visit) 
and V2 (after 8 weeks). Examples of advice were one letter focusing on the importance of 
physical activity and salt intake to reduce blood pressure level with concrete tips on how to 
reduce salt intake.  

Approximately one week before the 8-week follow-up visit (V2) in pharmacies all 
participants received a reminder of their appointment date and time. 
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Part 2, Visit 2 (V2) (week 8) 
Health care professionals that were performing V2 had to read and understand the procedure 
for V2 prior to the visit. V2 was conducted 8 weeks after V1 among those who completed part 
1 in the same pharmacy. Following the same procedure as in V1 (for the Alert/advice group), 
TC, LDL-C, HDL-C, triglycerides, HbA1c, blood pressure, weight and BMI were 
measured/calculated by pharmacy staff (height was not measured again). VISA-FFQ (this 
time labeled “Visit 2” and found in the ID-envelope) was self-completed by participants.  
The measured values of the CVD risk factors were recorded on the screening questionnaire 
that was kept in pharmacies after V1. Participants in all three groups were informed 
immediately after the measurements about their CVD risk communicated as risk factors 
compared to the general recommendations. They also received the CVD risk-lowering advice 
material that was remaining in their ID-envelope to help in the process of reducing elevated 
levels.Lastly, participants were informed that the investigators of the study would contact 
them again after a year and invite them back to pharmacies for the third and last visit 3 (V3).   

Between V2 and V3   
There was no further contact with participants until approximately 49 weeks after V1. 
Appointment time at V2 and availability of each pharmacy formed the basis for appointment 
times for V3, 52 weeks after V1. Hence, appointment time for V3 was selected by the 
investigators without asking the participant about suitability of timing and place. Participants 
were informed about their appointment time and date by text message, email or by phone call 
approximately three weeks prior to the anticipated appointment.  

A final reminder with date, time and place described as “the same pharmacy as you visited 
last year”, was sent about one week before the scheduled appointment. If the participant was 
not able to attend the appointed time, or if the participant did not show up for V3, a new 
appointment within two weeks of their original appointment was attempted re-scheduled.   

Part 2, visit 3 (V3) (week 52) 
To perform V3, health care professionals in pharmacies had to familiarize themselves with the 
procedure for each activity for V3 in addition to self-training with the blood collection 
method called dried blood spots (DBS) provided by VITASTM Analytical Services. Pharmacy 
staff in 23 of the pharmacies were randomized to intervention-pharmacies at V3 and received 
an additional one-hour of in-person training on how to provide the intervention.  
Of the 49 pharmacies from V2, 48 pharmacies were scheduled to perform V3, 52 weeks after 
V1 among those who completed V2. At V3, participants measured, for the last time, multiple 
CVD risk factors and completed the VISA-FFQ following the same procedure as V2.  

Overall aims of the 52-week follow-up visit were to: 

 Study the effect of communicating the concept of Heart Age and tailored risk 
factor messages to enhance risk reduction after four weeks. 

 Study possible change in risk factors from V2 and possible initiation of 
medication.  
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 Evaluate intake of low fat, fat-reduced or whole fat milk and other dairy products, 
meat and meat products, egg consumption, use of cholesterol-lowering margarine 
and smoking habits assessed with the VISA-FFQ.  

Randomization of pharmacies  
At V3, pharmacy was the unit of randomization and 48 pharmacies were randomized into two 
arms. The randomization process was as follows: Pharmacies were first sorted by sample size 
(participant numbers in the earlier phases of the VISA-study (V2)), 1 record per line in 
Microsoft Excel 2010. Paired cluster randomization was used (pair the two biggest 
pharmacies and randomize one member of each pair to group 1 and the other to group 2), 
leading to 24 intervention and 24 control/ usual care pharmacies. The distribution of gender, 
age and geography was considered satisfactory. One of the intervention pharmacies had only 
one participant returning to V3, thus upon request from this pharmacy, their status was 
changed to control pharmacy, leading to a final distribution of 23 intervention pharmacies and 
25 control pharmacies.  

One arm, the 23 randomly selected intervention pharmacies, provided an innovative Heart 
Age messaging tool plus more individual, tailored information to enhance risk reduction.  
The latter consisted of one card with information on diet and lifestyle for lowering blood 
pressure, one on glucose/diabetes and one on cholesterol particles. Heart age is a risk 
calculator and communication tool developed by joint British Societies for the prevention of 
CVD, aiming to empower patients to make appropriate decisions about their lifestyle and drug 
treatment to better understand CVD risk [7]. In the intervention pharmacies, participant’s age, 
and assessed values of BMI, TC, HDL-C, systolic blood pressure and smoking status were 
recorded in the online risk calculator and heart age was calculated for those between 30 and 
70 years. Heart age was then compared to the individual’s biological age, and there were more 
tools to visually show how one could decrease one’s heart age if it was higher than his or her 
biological age. The 25 control pharmacies provided usual care, following the same procedures 
at V2.  

All participants completed the VISA-FFQ. And an additional follow-up questionnaire that 
included questions regarding various health related issues the previous year (e.g. if they had 
seen a doctor, started using any medication etc.) 

Dried blood spot tests  
In line with the intervention provided at V3, pharmacies presented participants with the 
choice to provide an additional finger-prick blood sample on a dried blood spot (DBS) card. 
They could choose one or more of the following activities presented on a short-consent form;  

a) If they were willing to give blood for an additional blood sample that day, by using 
DBS from which cholesterol, plasma fatty acid profile were eventually analyzed 

b) If they are willing to bring the equipment home (DBS collection kit) and perform a 
DBS test at home after 4 weeks 

c) If they were willing to complete the short FFQ labeled V4 
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There was one criterion for DBS measurement: No intake of fish and/or supplements rich in 
omega-3 fatty acids the previous 12 hours. DBS testing was performed by taking a small 
amount of blood collected from the fingertip and spot it onto five available spots on the  
DBS card, following the instruction provided at Vitas.no [8]. In the present study, it was 
required that two, out of five spots (~60 ) had to be completely filled with blood.  
The participant’s ID-number was attached as a barcode to the DBS card after the 
measurement. The DBS card was then air-dried, stored (until all participants within that week 
had completed V3), and then shipped in a special bag at room temperature to the VITAS-
laboratory for analyses.  

If participants consented to self-sample DBS at home four weeks later, the participants 
received a DBS collection kit along with instruction of how to perform the blood sample, in 
addition to an information letter containing information on criteria for DBS testing and tips 
for performance. Participants were also provided with the VISA-FFQ labeled V4 and were 
requested to complete it the same day as they completed the DBS (of course only if consent 
was given). Lastly, participants received a return envelope for the DBS and/or VISA-FFQ that 
were pre-addressed to the University of Oslo. DBS card and the short FFQ were both labeled 
with the participant’s ID-number.  

Part 2, visit 4 (V4) (week 56) 
Participants who consented to self-sample DBS at home received a text message (preferable), 
or an email or phone call four weeks after V3 with information to take DBS the following day 
or at their first availability. Consequently, as reported in the text message, they should abstain 
from eating foods or take supplements rich in omega-3 fatty acids the same - and following 
days. It was also recommended to self-sample DBS after an overnight fasting. Participants 
returned the DBS card and/or the VISA-FFQ in the return envelope. At the University of 
Oslo, the test was immediately put in a fridge until delivered to VITAS , who subsequently 
stored the test in a -20 Celsius freezer until all test were gathered and ready to be analyzed.                              

From the DBS we analyzed cholesterol and plasma fatty acid profile. Omega-3 index, a 
marker of low intake of omega-3 that may have a possible association to CVD risk perception 
[9] was also measured, and the result was sent to the participants after the study was ended.  

Change in cholesterol and fatty acids between V3 and V4 measured by DBS and VISA-FFQ 
will be used to study: 

 If the intervention including Heart age and tailored CVD risk lowering advice was more 
effective than usual care 

 To evaluate the VISA-FFQ on a group level   
 Association between fatty acid profile, CVD risk factors and diet 

 

Part 2, link to central registry  
No coupling to Central Health registers death registry, patient registry or Norwegian 
Prescription Database was performed after 2 years (2016). It might be performed after 5 years 
(year 2019) as approved by The Norwegian Data Protection Authority.  
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The aim of the central registry coupling is to follow-up participants in the intervention study 
to assess the long-term effects of intervening on participants with elevated risk of CVD.  
We will study:  

• The effect of detecting elevated CVD risk on medication use and incidence of CVD 
morbidity and mortality after 2 and 5 years will be compared to a random gender- and 
age-matching control group.  
 

Funding  
The VISA-study was supported by the University of Oslo, Mills AS, Boots Norge AS and 
from various grants for UNIFOR. Funding from Mills was used for optical reading of 
questionnaires. Mills and Boots contributed financially to advertisement of the screening. 
Boots pharmacies contributed with expenses related to staff, advertisement and all equipment 
needed for the TC tests.  

 

 

 

 

Figure 1. The complete study design of the VISA-study.  
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Figure 2.  Description of participants in a cholesterol (chol.) screening and inclusion to 
intervention study (V1 and V2).   
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Table 1. Individual scores for each risk factor used to calculate ad hoc risk score.  

Score 

 
 

 
0  

 
1  

 
2  

 
4  

Systolic and  
diastolic  
blood pressure1 

< 131 sys  
and/or 
< 86 DIA mmHg 

SYS BP  131  
and/or 
DIA  86 mmHg 

SYS BP 140  
and/or 
DIA 90 mmHg 

SYS BP  160  
and/or 
DIA  100 mmHg 

Total cholesterol  < 5 mmol/L  5.00 mmol/L  6.00 mmol/L  7.00 mmol/L 

HDL-cholesterol2 > 1.0 mmol/L < 1.0 mmol/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. 
1Mean of two measurements was recorded. Only the highest value of Systolic and diastolic blood pressure was 
included in risk score calculation.  
2 If HDL was not calculated (triglycerides were>7.34 mmol/L), score 0 was assigned HDL.   
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Table 2. Key principle investigators, the VISA study. 

Primary and co-
investigators/organizations 

Affiliation and position 

Kjetil Retterstøl  
(Prinsipal Investigator and supervisor 
PhD candidate) 

Professor, M.D., PhD  University of Oslo, Department of 
Nutrition  

Karianne Svendsen  
(PhD Candidate) 

Master in Nutrition, PhD Candidate in Nutrition, Department 
of Nutrition, University of Oslo 

Vibeke H. Telle-Hansen  
(Supervisor PhD candidate)  

Associate Professor, PhD, Faculty of Health, Oslo and 
Akershus University College of Applied Sciences 

David R. Jacobs Jr. 
(Supervisor PhD candidate) 

Professor, PhD, Epidemiology & Community Health, 
University of Minnesota  

Marte Gjeitung Byfuglien  Clinical nutritionist, Nutrition Manager, Mills DA 

Kjersti Wilhelmsen Garstad 
(Major collaborator) 

Master in Pharmacy, Professional Services Manager, Boots 
Norge AS Manager Professional Service Boots Norge AS 

Lisa, Lisa T. Mørch-Reiersen 
(Major collaborator)  

Master in Pharmacy, Training Manager, Boots Norge AS 

Ida Tonning Røyseth 
(Master student) 

Master in Public Nutrition 

Beate Østengen  
(Master student) 

Master in Public Nutrition 

Tove Caroline Nordstrand Rusvik 
(Master student) 

Master in Clinical Nutrition  

Maren Hoff Quality adviser, Boots Norge AS  

Kari Thyholt Previous Mills DA employee  

Linda Granlund Previous Mills DA employee 

Ivar Sønby Kristiansen Professor at the Department of Management and Health 
Economic, University of Oslo 

John Bjarne Hansen Professor in hematology, Department of Clinical  Medicine, 
University of Tromsø  

Norwegian Health Association Organization included  

Grete RoedeTM  Organization included  
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Questionnaire (2012-edition)  

Please complete this anonymous questionnaire prior to the cholesterol measurement.  
Information provided will be used in statistical analysis in the project “Cholesterol level in different 

groups of the Norwegian population” 

 

1. Have you previously measured your total cholesterol?  
 

Yes:  No:   
 

2. If yes, was your value: (Check the correct response):  
Under 5:  5-6:  6-7:   7-8:   Above 8: 
Do not remember:      Were not told: 
 
 

3. In your experience, was this: 
Normal: Slightly elevated:   Elevated:  Severely elevated: 
Were not told:  Never measured:                         Do not remember:        

 

4. Have you previously measured your blood pressure?  
 

Yes:  No:  
  

5. If yes, was your value:  
Low:  Normal: Slightly elevated:   Severely elevated:   
Were not told:   Do not remember  Never measured:                         
  
 

6. Have you previously measured your blood sugar?  
 
Yes:  No:   
 

7. If yes, was the value: (Check the correct response: 

Low:  Normal: Slightly elevated:   Severely elevated:   
Were not told:   Do not remember  Never measured:         

                 

8. Are you currently taking any of the medications mentioned below (Check all that apply): 
Blood pressure lowering:  Cholesterol lowering:  
For diabetes:    Blood thinners:   
 
 
 



 
 

  

 
 

9. What alternative fits best with your physical activity habits:  
None:   1 hour/week:  1-3 hours/week:   3-6 hours/week: 
More than 6 hours/week: 
 
 

10. Do you smoke? about how many per day:   
 
 

11. Have you smoked before? When did you quit? (month, year) 
 
 

12. Have you ever experienced these diseases? (Check all that apply): 

Stenting in the heart:   By-pass operation:   Heart Attack:  
Stroke:   Heart catheterization  Chest pain /angina pectoris:  
 

13. Education level (Check the correct response): 

Primary school: High school: University/college 1-3 years:   
University/college 4 years or more: 
 

14. Your height:    
Your weight:  
 

15. To what extent do you agree or disagree with the following statement:  
“I think a simple health checkup should be offered so that everyone over 40 years of age 
can measure their risk factors for cardiovascular disease” (Check most suitable response): 

Strongly agree:  Agree:  do not know:   Slightly disagree:  Disagree: 
 

16. Age:  
 

17. Postal number:   
 

18. Are you (Check the correct response): 
Male:   Female: 
 

19. Date:  
 

20. Your total cholesterol today was:    



 
 

  

 
Questionnaire (2014-edition)  

Please check the most suitable response. Please provide only one response per. question unless 
otherwise stated. The questionnaire will take 3-5 minutes to complete 

1. Check:   Male:   Female: 
2. Age:  
3. Which county do you live in:  

Oppland:  Hedmark:  Akershus:  Oslo:   Østfold:  Buskerud:         Rogaland: 
Vestfold:   Telemark:  Aust Agder:  Vest Agder:  Hordaland:  Sogn og 
Fjordane:  Møre og Romsdal:  Sør-Trøndelag:      Nord- Trøndelag:   Nordland:   
Troms:  Finnmark:  

4. Which country/ continent were your parents born in? (Check all that apply): 

Norway: 
Nordic countries except Norway: 
Western-Europe:  
EU-countries in East-Europe: 
East-Europe or Russia: 
Africa: 
Asia and Turkey: 
South/Middle-America: 
North America and Oceania: 

5. Height:  
 

6. Weight:   
 

7. Have you previously measured your cholesterol?  
 
Yes:  No:  Do not know/do not remember:  
 
8. Where did you measure your cholesterol? (Check all that apply):  

Pharmacy:     Physician: Occupational health:  Hospital:  Elsewhere:  
 

9.  Were you told that your last cholesterol measurement  was: 

Under 5:  5-6:  6-7:   7-8:   Above 8: 
Do not remember:      Were not told: 

 

10. Have you previously measured your blood pressure?  
 
Yes:  No:  Do not know:  
 
 



 
 

  

 
11. Were you told that your last blood pressure measurement  was: 

 

Low:  Normal: Slightly elevated:   Elevated:     
Do not remember:    Were not told: 

 

12. Have you previously measured your blood sugar?  
 
Yes:  No:  Do not know:  
 
13. Were you told that your last blood sugar measurement  was: 

Low:  Normal: Slightly elevated:   Elevated:     
Do not remember:       Were not told: 

 
14. What is your highest attained education level? 

Primary school: 
High school : 
University/college 1-3 years: 
University/college 4 years or more: 

 

15. On average, how often do you engage in activity lasting a minimum of 30 minutes, so that 
you at least a little out of breath or sweaty? (Brisk walk, running, skiing, cycling, swimming  
etc.)    

Never:    Less than 1 time per week:       
1-2 times per week:   3-4 times per week:    5 times or more per week:  
 
 
16. What was the total income for household last year? 
(Include income from occupation, social assistance and similar. Check the correct response):  
 
Below 150 000 NOK:   151 000 – 300 000 NOK:   
301 000 – 450 000 NOK:  451 000 – 600 000 NOK:    
601 000 – 750 000 NOK:  751 000 – 900 000 NOK:  
over  900 000 NOK:   Refuse  to respond:  



 
 

  

 
17. Do you smoke:  

No, I have never smoked:  Yes, daily:     
No, I quit smoking:    Yes, sometimes (party, vacation, irregularly):  

 
 

18. What is your marital status: 

Married/registered partner:  
Significant other:  
Not married/no significant other: 
Widow / widower/divorced : 
 
 
 
19. Have any of your relatives experienced heart attack/angina/chest pain or stroke at a young 

age? 
(Young is below 55 years for men and below 65 years for women.Check all categories that apply): 
Yes, mother/father/siblings:   Yes, uncle/aunt/grandparents:   No:  

       Do not know:  

  

20. Have you ever experienced these diseases/treatments? (Check all that apply): 
 
No, none:  Stenting in the heart:   By-pass operation:   Heart Attack:  
Stroke:  Heart catheterization  Chest pain /angina pectoris:  
 
 
 
21. Are you currently taking any of the medications mentioned below: (Check all that apply): 
 
No, none:   Yes, blood pressure lowering:  Yes, cholesterol lowering:  
Yes, for diabetes:    Yes, blood thinners:   

 

 

Your total cholesterol level today (recorded by health care providers):  
 
  ,   
 
 

mmol/L 
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Abstract                                                                                                                                                               
We investigated if alerting subjects to elevated total cholesterol (TC), blood pressure (BP) and 

hemoglobin A1c (HbA1c) (cardiovascular disease (CVD) risk factors that are usually 

asymptomatic) and if providing advice, would result in reduced risk. We conducted a 

multicenter (50 pharmacies) parallel three-arm 8-week randomized controlled trial (RCT) 

with 52 weeks follow-up visit. During six days, screening for 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) (no advice, not alert). Changes in risk score and self-reported health-related 

behaviors (diet, alcohol, physical activity) were assessed in pharmacies after 8 weeks. N=543 

(93%) completed the RCT. Although the primary analysis showed no significant difference 

between groups, it seems as if the Control group had the largest reduction in risk score of 

14%. The total (uncontrolled) sample reduced risk score 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, altering people to their 

screening result did not seem to be more effective than a self-directed approach. 

ClinicalTrials.gov identifier: NCT02223793. 

 

Highlights: 

 Pharmacy-screening reduced CVD risk score more than regression towards the mean  

 A self-directed approach could be risk reducing in a pharmacy-based setting 

 Recruiting and retaining subjects proved efficient in a pharmacy-RCT 

 Pharmacies are accessible sources to health care and can identify high risk of CVD 
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Figure legends:  

Figure 1. Study design of an 8-week randomized controlled trial with 52-week follow-up in 

Norwegian pharmacies. 

Figure 2. Overview of the baseline procedure for each of the intervention and control groups 

in a pharmacy-based randomized controlled trial. 

Figure 3. CONSORT (2010) flow chart of participants in a pharmacy-based randomized 

controlled trial. 
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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).1  

All of these risk factors are modifiable through health-related behavior changes in diet, 

physical activity and smoking cessation.2, 3 Even small changes in dietary factors affecting the 

CVD risk factors are associated with clinically meaningful reductions in CVD events.2, 4  

High levels of cholesterol, blood glucose and blood pressure are however usually 

asymptomatic, which can be exemplified by the estimation that over 50% of individuals with 

T2D are undiagnosed.5 Without knowing one’s risk factor levels, targeted decisions on how to 

lower risk are not probable.6 

Randomized controlled trials (RCT) have demonstrated that intensive diet and lifestyle 

interventions can reduce risk factors of T2D and CVD both in primary- 7-9 and secondary 

prevention.10 A common feature of such intervention studies is structured counseling by 

dietitians and physicians, usually in health care clinics, 9 research clinics or in hospitals.11 

However, specialized clinics suffer from high costs and limited capacity. Alternatively, 

intervention strategies involving community health workers and pharmacists are still 

developing.12 We have previously demonstrated the potential of pharmacies as a source to 

identify individuals who are unaware of their high total cholesterol (TC) concentration.13 

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 stated that people’s awareness of 

their own risk could encourage them to take actions that reduce that risk, especially if risk was 

high.14 Our overall aim was to study if alerting subjects to their elevated symptom-free CVD 

risk factors and providing simple advice could lead to changes in CVD risk score, risk factors 

and health-related behaviors (composite foods, physical activity, smoking and alcohol) when 

performed in pharmacies. The a priori primary hypothesis was that CVD risk factor alert 

and/or health-related behavior would lead to changes in CVD risk score over an 8 weeks 

period compared with a control group that received neither alert nor advice.  
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Methods  

Study design  

This study was a parallel three-group 8-week RCT implemented within the Vascular lifestyle-

Intervention and Screening in pharmacies (VISA) study.13 Pharmacy staff screened volunteers 

for eligibility during September 8-13, 2014 in 50 pharmacies (Boots Norge AS) 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). The CVD risk score 

was used as inclusion criteria for randomization to either one of two interventions or the 

Control group (Table 1). 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) (Figure 1). All participants provided verbal and written informed consent. 

The study received ethical approval from the Norwegian Regional Ethical Committee Health 

South –East (reference number 2013/1660). The study was conducted in accordance with The 

Helsinki Declaration. National Institutes of Health, ClinicalTrials.gov identifier: 

NCT02223793. Reporting of the present paper is aligned with CONSORT standards.15  

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 AfinionTMAS100. The device calculated LDL-C using 

Friedewald’s formula. At triglycerides >4.52 mmol/L, LDL-C was not calculated, and at 

triglycerides >7.34 mmol/L, HDL-C could not be measured. After waiting for about five 

minutes, two consecutive measurements of blood pressure were performed seated by A&D 

Medical blood pressure MonitorTM Model UA-767Plus30. Average of the 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 clothing16. 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 (Figure 2). Pharmacy staff completed practical training 

and an online e-learning course prior to each research visit.  
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Eligibility criteria screening 

Volunteers could only attend the screening if they fulfilled the 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.  

Randomization (baseline)  

Screening-results were recorded in an electronic program created by programmers in LINK 

medical Research AS Oslo, Norway (not otherwise 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),17 assigned for each of HbA1c, blood pressure, TC, HDL-C, 

BMI and age following the convention of Table 1. Age was included because presence of 

elevated CVD risk factors are more alarming in younger age.1 A CVD risk score of 4 was 

inclusion criteria for the RCT as it was intended to resemble moderately elevated risk of 

CVD.2 The exceptions were if HbA1c 7.0%, TC 12.00 mmol/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, stratified by sex and pharmacy to: Alert/advice, Advice-only or Control, in the ratio 1:1:1.  

 

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 circumvent that individuals 

may struggled to understand numeric risk factors,18 participants were altered to their CVD 

risk factors using the “know your risk factors- card” (supplementary Figure A.1).  

Here, level of each risk factor was categorized into predefined color-zones according to 

general recommendations; 17 green (favorable), yellow (slightly unfavorable) and orange 

(unfavorable) and red (clearly unfavorable). Pharmacy staff were requested to give advice on 

risk factors corresponding to  yellow color-zone. The VISA-study investigators developed 

the intervention material. 

Advice-only intervention group 

At baseline, the Advice-only group received the intervention brochure, 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.   
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Control group 

The Control group received neither risk alert nor intervention brochure at baseline, but were 

told that their result would be available at the 8-week visit.   

8-week visit (end of intervention)  

The 8-week visit included an in-pharmacy screening for the CVD risk factors and alerting 

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. 

52-week follow-up visit  

Prior to the 52-week follow-up visit, participants who had completed 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. 

Questionnaires  

The protocol included three questionnaires: screening questionnaire, food frequency 

questionnaire (VISA-FFQ) and a follow-up questionnaire.  

Screening questionnaire 

Prior to the screening, participants filled out a screening questionnaire (developed by the 

VISA-study investigators) which had been pretested and described previously.13 Data 

obtained from the questionnaire included age, sex, highest attained educational level, smoking 

status and prevalence of CVD in first-degree relatives.   

VISA-FFQ  

Participants self-reported their health-related behaviors through the validated four-page 62-

item VISA-FFQ, at all visits.19, 20 The FFQ covers habitual dietary intake (grams per day) of 

foods eaten the last 1-2 months, 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 

activity.21  
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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 participants. The questionnaire was intended to tell how 

participants perceived 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 examination 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, blood glucose and blood pressure and medication initiation the previous 

year. 

Outcomes  

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 

medication use reported at the 52-week visit.  

Statistics 

Continuous variables are presented with mean and standard deviation (SD) and with mean 

difference and 95 percentage confidence intervals (95% CI) when approximately normally 

distributed. Median and quartiles (Q) are given for non-normally distributed data, while 

categorical variables are described by frequencies (n/N) and percentages. Statistical 

description and analyses of data are performed 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. 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).22 Findings were very similar to complete case analysis 

and are therefore not presented. Secondary outcomes (change in CVD risk factors) were 
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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 (uncontrolled) 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.23 RTM was calculated using the fixed cut-point censoring (CVD risk score 4 points), 

following the method proposed by Hannan and colleagues.23 RTM with 95% CI was 

calculated based on 10000 bootstrap samples using the statistical software R.  

 

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. 24 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.  

Study participants  

As shown in Figure 3, 1318 consented were screened for 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 12.00 mmol/L (n=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 (Figure 3). 52 weeks after baseline, 377 (65%) participated 

in the 52-week follow-up visit. 
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Results  

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 characteristics (Table 2).  

Primary outcome  

In primary unadjusted analysis, we found that the 8-week RCT was not significant related to 

changes in CVD risk score reduction between groups (F-value = 2.78, p=0.06). Adjustment 

for age and sex did not substantial alter the result. 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).  

This pattern of findings persisted even when the 48 level pharmacy variable was added as a 

random effect (Table 3).  

Secondary outcomes  

We observed significant but small 8-week reductions within one or more groups for HbA1c, 

TC, LDL-C, systolic- and diastolic blood pressure, but no significant differences between 

groups (Table 3). These within- group changes were accompanied by changes in health-

related behaviors. Alert/advice and Advice-only groups both significantly reduced 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. Contradictorily, fruit and vegetable intake 

decreased significantly 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).  
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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.23, the remaining CVD risk score 

reduction was -3.2% (-0.17 (95% CI: - 0.01 to -0.33)). CVD risk score change 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) reported that measured TC, blood glucose and blood pressure 

at baseline, respectively 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, blood glucose or blood pressure respectively after the 8-week visit. Only 

acetylsalicylic/other anticoagulants were allowed to use at baseline. 52 weeks after baseline, 

use of preventive medicine had increased to 14.1% (n=53). Statins and acetylsalicylic/other 

anticoagulants were both used by 4.5% (n=18), anti-hypertensive medication was used by 

3.2% (n=12) and 2.3% used anti-diabetic medication (N=5). 

 

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 identification of  

79 subjects with either severe hypertension (blood pressure  170/100 mmHg), T2D 

(HbA1c >7.0 %) or severe hypercholesterolemia (TC > 12 mmol/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.14 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-
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only groups than in the Alert/advice group. However, it does not correspond to dietary 

changes between groups; those appeared to be similar 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- interaction may not be 

sufficient to affect health behaviors.25 14  

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.26 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 

supported by a similar study in Austria.27 

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 NORRISK28 and the atherosclerotic 

CVD (ASCVD) algorithm29 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 toward 

disease30, we were particularly interested in including youngsters.  

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 
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acknowledge that despite efforts to standardize the training, there might be variations in 

compliance to the procedures. Participants were included from all across Norway. This 

contributes to variations in sample characteristics, but on the other hand increases the external 

generalizability of results.31 Another limitation was that the intervention intensity was low.7  

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.32 Detecting and evaluating new ways to 

deliver health-related services such as CVD risk screening is necessary to deal with an aging 

world population,33 and to make health care convenient and accessible. Therefore, pharmacy’s 

role as a health care provider needs to be further studied, which may be particular 

advantageous in rural areas and areas with low population density, where physicians and 

centralized hospitals are less easily accessible for all.34  

Conclusion 

We performed a RCT to test whether alerting and advising participants 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-related 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 participants.  
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Table 1. Individual scores for each risk factor used to calculate ad hoc risk score.  

Score 

 
 

 
0  

 
1  

 
2  

 
4  

Systolic and  
diastolic  
blood pressure1 

< 131 sys  
and/or 
< 86 DIA mmHg 

SYS BP  131  
and/or 
DIA  86 mmHg 

SYS BP 140  
and/or 
DIA 90 mmHg 

SYS BP  160  
and/or 
DIA  100 mmHg 

Total cholesterol  < 5 mmol/L  5.00 mmol/L  6.00 mmol/L  7.00 mmol/L 

HDL-cholesterol2 > 1.0 mmol/L < 1.0 mmol/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. 
1Mean of two measurements was recorded. Only the highest value of Systolic and diastolic blood pressure was 
included in risk score calculation.  
2 If HDL was not calculated (triglycerides were>7.34 mmol/L), score 0 was assigned HDL.   
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Table 2. Baseline characteristics of the study sample participating in a randomized controlled trial in 
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) 
   Smokers1 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 score2 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/L3 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. 
1 Daily or occasional smoking.  
2

 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. 
3 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. 
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able 3. M

ean change in cardiovascular risk factors after an 8-w
eek random

ized controlled trial (n=543). 

A
lert/advice  
(N

=185) 
A

dvice-only 
 (N

=168) 
C

ontrol 
(N

=190) 

N
 

C
hange, 

m
ean (95%

 C
I) 

N
 

C
hange,  

m
ean (95%

 C
I) 

N
 

C
hange,  

m
ean (95%

 C
I) 

p
2 

p
3 

F-value 
m

odel 
(p>F)  

A
d hoc C

V
D

 risk score
3 

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 

H
ba1c, %

 
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 
T

otal cholesterol, 
m

m
ol/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 

L
D

L
-C

holesterol, 
m

m
ol/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 

H
D

L
-C

holesterol, 
m

m
ol/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 

T
riglycerides, m

m
ol/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 

B
M

I, kg/m
2 

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, 
m

m
H

g 
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 

D
iastolic blood 

pressure, m
m

H
g 

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 

C
V

D
, cardiovascular disease  

H
bA

1c, hem
oglobin A

1c (H
bA

1c) 
B

M
I, B

ody m
ass index 

 B
old italics = difference significant w

ithin group (Paired sam
ple t-test). 

1Scores from
 values of H

D
L, cholesterol, blood pressure, H

ba1c, B
M

I >30 kg/m
2 and age at baseline w

ere sum
m

arized to an ad hoc CV
D

 risk score.  
p

2= A
lert/advice vs. C

ontrol, p
3 = A

dvice-only vs. C
ontrol.  A

ll data analysed w
ith linear regression m

odel (unadjusted). 
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Alert/advice
•

Duration: 30-40 m
inutes

•
M

easuresof total cholesterol, LDL-
cholesterol, HDL-cholesterol, 
triglycerides, HbA1c, height, w

eight
•

Q
uestionnaires :

•
Screening questionnaire

•
VISA-FFQ

•
Risk alert + advice intervention:  
•

N
um

ericinform
ation

and 
interpretation

of m
easurem

ents 
verbally

and through
the

know
yourrisk factors-card

•
General diet and lifestyle advice 
advice

(brochure)
•

N
ew

 appointm
ent after8 w

eeks

Advice-only
•

Duration: 30-40 m
inutes

•
M

easuresof total cholesterol, LDL-
cholesterol, HDL-cholesterol, 
triglycerides, HbA1c, height, w

eight
•

Q
uestionnaires :

•
Screening questionnaire

•
VISA-FFQ

•
Advice intervention

•
General diet and lifestyle advice 
on

how
to reduce

CVD risk 
(brochure)

•
N

ew
 appointm

ent after8 w
eeks

Control
•

Duration: 30-40 m
inutes

•
M

easuresof total cholesterol, LDL-
cholesterol, HDL-cholesterol, 
triglyceridess, HbA1c, height, w

eight
•

Q
uestionnaires :

•
Screening questionnaire

•
VISA-FFQ

•
N

o intervention (control) 
•

N
o inform

ation
on

risk status or 
any

advice untilafter8 w
eeks

•
N

ew
 appointm

ent after8 w
eeks



-0
.3

9
(-

0.
72

 to
 -0

.0
5)

-0
.3

5
(-

0.
67

 to
 -0

.0
3)

-0
.2

3*

(-
0.

43
 to

 -0
.0

2)
-3

.1
5

(-
5.

72
 to

 -0
.5

9)
-3

.1
1

( -
5.

65
 to

 -0
.5

8)
 

-4
.6

6
(-

7.
11

 to
 -2

.2
0)

B
ol

d 
ita

lic
s





                               

Know your values 

- To know your cardiovascular risk 
Did you know that you cannot physically notice your risk of cardiovascular disease?  

It can therefore be smart to familiarize yourself with  
your values of cardiovascular risk factors.  

Being active and having a healthy diet can positively affect your values.  
Reduce your intake of sugar and unfavorable (saturated) fat and eat more fruit and vegetables. 

A tip can be to switch from unfavorable fats to favorable fats (unsaturated); 
 see list on www.suntfett.no 

If you smoke, quitting would considerably reduce your risk of cardiovascular disease. 

Research have shown that an 8-week effort, with small health-beneficial changes, can 
considerable lower your risk factor numbers and  
thus reduce your risk of cardiovascular disease. 

How can I improve my values?  

Blood pressure  

High blood pressure can be prevented and reduced by limiting your exposure to stress, salt, saturated 
fat and sugar and by exercising more. 

Long-term blood sugar (HbA1c)  

A healthy diet with a limited amount of sugar in combination with more frequent and regular exercise 
will improve your long-term blood sugar considerably. 

Blood fats  

The «good» HDL-cholesterol should not be too low. However, your “bad cholesterol” LDL-cholesterol 
should indeed be low. You can reduce the bad cholesterol considerably by choosing foods with 

unsaturated fats and exercising regularly.  

It is worth noticing that your triglycerides increases after a meal. If you have had anything to eat 
during the past 12 hours you might experience misleading triglyceride levels. Low values are favorable. 

Less sugar and alcohol are beneficial for your triglycerides.  

Body mass index (BMI) 
BMI is a relationship between weight and height. It is particularly the fat around your belly that should 

be avoided. A small weight reduction can have a large impact on all risk factor values. 



                               

 

 

  Favorable Slightly 
Unfavorable  

Unfavorable Clearly 
unfavorable 
 

Blood pressure 
(mmHg) 
 

120-139/ 80-89 140–159/ 90–99 
 

160–179/100-
109 
 

>180/>110 
 

 

Your value:      

HbA1c  
(%) 

<5.7 5.7-6.0 6.1-6.4 6.5-7.5 
 

Your value:     

Total cholesterol 
(mmol/L) 

<5.0 mmol/L 5.0-6.5 6.6-7.9 8 

Your value:      

LDL  
(mmol/L)  
«Bad» cholesterol 

<2.5-3.3 3.4-4.1 4.2-4.8 4.9  

Your value:      

HDL  
(mmol/L)  
«Good» cholesterol 

Women 1.2 
Men 1.0  

Women <1.2 
Men <1  

   

Your value:       

Triglycerides  
(mmol/L)  

0.5-2.6 >2.6 
 

 
 

 

Your value: 
 

     

BMI  
(kg/m2) 

 18.5-24.9 
Normalweight 

25.0-29.9 
Overweight 
 

>30,0 
Obese 

Your value: 
 

    

More information in the brochure and www.suntfett.no  
Questions? Contact Nutritionist Karianne Svendsen:  
E-mail: karianne.svendsen@medisin.uio.no  
phone: 22 85 12 10 
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Abstract

Background: The Vascular lifestyle-Intervention and Screening in phArmacies (VISA) study investigates 
diet and lifestyle factors associated with risk of cardiovascular disease (CVD). As part of the study 
methodology, a short Food Frequency Questionnaire (FFQ), the VISA-FFQ, was adapted from the 
Norwegian NORDIET-FFQ.
Objective: The aim of this study was to evaluate the VISA-FFQ and its ability to estimate intakes of foods and 
lifestyle factors in screening for elevated risk of CVD. The evaluation included assessment of relative validity of 
intake of milk fat and assessment of reproducibility of several foods and lifestyle factors.
Design: Relative validity of milk fat estimated from the VISA-FFQ was assessed in 307 participants by com-
paring estimated dietary intake of the fatty acids pentadecanoic acid (15:0) and heptadecanoic acid (17:0), 
from milk fat with whole blood biomarkers 15:0 and 17:0. Reproducibility was evaluated in 122 participants 
by comparing consistency in intakes of different foods and lifestyle factors reported by the VISA-FFQ and 
administered twice with a 4-week interval.
Results: Dietary 15:0 milk fat estimated from the VISA-FFQ correlated positively with whole blood 15:0 
(r = 0.32, P < 0.05). Men presented higher correlations than women did. Acceptable and consistent reproduc-
ibility (r = 0.44–0.94 and no large difference between test and retest) was observed for most beverages, milk 
products, spreads on bread and meat (all of which included food items categorised into at least two fat catego-
ries) and also for eggs, fruits and vegetables, nuts, pasta and rice, dessert/sweets, smoking and physical activity. 
Reproducibility did not consistently meet a satisfactory standard (r ≤ 0.41 or large difference between test and 
retest) for unsweetened cereals, fatty fish, cakes, oils, white-, bread, crispbread and rice.
Conclusion: The validity of the VISA-FFQ was acceptable for intake of milk fat, and there was an overall 
satisfactory, though variable, reproducibility for intake of several foods and lifestyle factors in the VISA-FFQ.

Keywords: Food Frequency Questionnaire; validity; biomarkers; fatty acids; dietary assessment; short-FFQ; milk-fat; 
saturated fat
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It has been calculated that an unhealthy diet contrib-
utes to the largest proportion of disability-adjusted 
life years globally (1) and is associated with about 

45% of all deaths from cardiovascular diseases (CVD) 
and type 2 diabetes (T2D) in America (2, 3). It is there-
fore important to assess food and lifestyle factors that can 
modulate the risk of disease and to use the assessment to 
recognise individuals and groups who would benefit from 

dietary changes (4). The Food Frequency  Questionnaire 
(FFQ) is the most common tool in epidemiological  studies 
to assess diet in relation to health outcomes. FFQs are 
designed to assess usual diet in retrospect, but are often 
time-consuming to complete (5). Short FFQs are consid-
ered less time-consuming (6), which may be of particular 
importance in any clinical setting where limited time may 
be an issue (7).

To access the supplementary material, please visit the article landing page



Citation: Food & Nutrition Research 2018, 62: 1370 - http://dx.doi.org/10.29219/fnr.v62.13702
(page number not for citation purpose)

Karianne Svendsen et al.

The validated short FFQ, NORDIET-FFQ (8), was 
developed in an ongoing study of  colorectal cancer 
patients (9). The NORDIET-FFQ was designed to assess 
adherence to the Norwegian food-based dietary guide-
lines (10), including estimation of  food quantities for 
the previous 1–2  months (9). Convenient, quantitative 
assessment of  foods and lifestyle associated with CVD 
was desired in the Vascular lifestyle-Intervention and 
Screening in phArmacies (VISA) study (11). The Norwe-
gian screener ‘ SmartDiet’ offered such assessment (12), 
however without estimation of  food quantities. Con-
sequently, a study- specific FFQ, the VISA-FFQ, was 
adapted from the NORDIET-FFQ in order to include 
assessment of  intake of  foods and lifestyle factors asso-
ciated with CVD risk.

The aim was to evaluate the VISA-FFQ’s relative valid-
ity of estimated intake of milk fat (using biomarker fatty 
acids pentadecanoic acid [15:0] and heptadecanoic acid 
[17:0] as references) and reproducibility of intake of foods 
and lifestyle factors among a group of individuals with 
moderately high risk of CVD.

Methods

Study design
The study population was pharmacy customers in 48 
pharmacies that were enrolled in the VISA study. The 
VISA study subsample included 558 participants with 

moderately elevated risk of CVD who had been screened 
in the previous year. Of them, 375 participants partici-
pated in a 4-week intervention randomised by pharmacy 
(23 intervention pharmacies and 25 usual care pharma-
cies) in  September 2015 and were for that eligible for this 
evaluation (Table 1).

During the pharmacy visit (time 1, the beginning of 
the intervention), participants were asked for consent to 
obtain extra blood for dried blood spots (DBS) sampling 
and to complete the VISA-FFQ. If  consent was given, 
participants were also asked to self-sample DBS and com-
plete the VISA-FFQ at home 4 weeks later, at designated 
time 2 (end of intervention).

The VISA-FFQ and DBS were completed on the same 
or the next day. For the purpose of  this study, data from 
the VISA-FFQ and fatty acid 15:0 and 17:0 % of Fatty 
Acid Methyl Ester (FAME) assayed from DBS obtained 
at time 1 and 2 were utilized to  evaluate the VISA-FFQ 
for relative validity of  milk fat and overall reproducibility.

DBS sampling
The DBS is a form of bio-sampling where blood 
obtained by a finger-prick lancet is blotted on spots on 
filter paper (DBS-card) (13). DBS sampling was per-
formed by health care providers in pharmacies at time 1 
and by each participant (self-sampling) at time 2. Fasting 
samples were desired but not required. Participants with 
appointments late in the day, and those who had taken 

Table 1. Retrospective background characteristics of completers- and non-completers of the VISA-FFQ at study inclusion.

Completers (N = 368) Non-completers (N = 190)a pb

Men, % (N) 26.1 (96/368) 32.6 (62/190) 0.11

Living alone, % (N)c 37.8 (139/368) 36.8 (70/190) 1.00

Smokers, % (N)d 17.2 (54/368) 22.9 (43/188) 0.02

Ethnicity outside Nordic countries, % (N)e 11.8 (43/365) 15.7 (29/185) 0.23

Low education, % (N)f 52.4 (184/351) 59.2 (106/179) 0.14

Age (years), mean (SD) 58.1 ± 13.7 53.7 ± 15.9 0.02

Body mass index (kg/m2), mean (SD) 27.0 ± 4.4 27.2 ± 5.1 0.64

Hemoglobin A1c (%), mean (SD) 5.5 ± 0.3 5.5 ± 0.3 0.28

Systolic blood pressure (mmHg), mean (SD) 131.1 ± 16.9 131.7 ± 17.6 0.72

Diastolic blood pressure (mmHg), mean (SD) 80.3 ± 9.6 81.2 ± 10.5 0.33

Total cholesterol (mmol/L), mean (SD) 6.5 ± 1.2 6.4 ± 1.3 0.18

HDL-cholesterol (mmol/L), mean (SD) 1.7 ± 0.5 1.7 ± 0.5 0.07

LDL-cholesterol (mmol/L), mean (SD) 3.9 ± 1.0 3.9 ± 1.0 0.39

Triglycerides (mmol/L), mean (SD) 2.0 ± 1.1 2.1 ± 1.2 0.57

Data are presented as percentage (%) and numbers (N), or mean and standard deviation (SD). HDL, high density lipoprotein; LDL, low density lipoprotein.
aIncludes 7 participants that attended the study visit but did not complete the questionnaire.
bChi-square test of independence or independent sample t-test.
cNot married/no significant other and widow/widower/divorced.
d% Yes, daily/Yes, occasionally.
eBoth or one parent born outside Norway.
fLow education ≤13 years of schooling.
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omega-3  supplements or had recently eaten fatty fish 
were excluded from DBS sampling. After completion, 
the DBS-card was left to dry for 2–4 h before it was put 
in an airtight aluminium bag and stored in the refrigera-
tor at 1–4°C (14).

DBS samples were returned either to the University 
of  Oslo or directly to the laboratory responsible for the 
analyses, VITAS AS (Oslo). From DBS, fatty acids in 
whole blood (plasma and cells) (15) were separated and 
determined by extracting FAME that were further analy-
sed with gas chromatography – flame ionisation detector 
(GC-FID) after direct transmethylation by VITAS. The 
results were given in % of FAME (16).

VISA-FFQ
The 62-item VISA-FFQ originates from the 66-item NOR-
DIET-FFQ (8). The VISA-FFQ and the NORDIET-FFQ 
share the features of 15 minutes completion time and of 
being a semi-quantitative FFQ that covers habitual dietary 
intake (grams/day) of food and lifestyle factors for the 
past 1–2 months (8). The questionnaires include both fre-
quency (how often the item was consumed) and amount of 
the food items. Amounts were expressed as portion sizes, 
specified according to the food composition and nutrient 
calculation system (named KBS), version AE-14, devel-
oped at the University of Oslo. When different foods were 
combined into one category (such as high-fat [HF] meat 
comprising, e.g., hamburger, hot dogs and processed meat, 
~17% fats), the average portion size of all the items was 
estimated from KBS and recorded (8). The VISA-FFQ 
was optically readable, and the handling of data includ-
ing missing data followed the same procedure as described 
earlier by Henriksen et al. (8).

Development of the VISA-FFQ
In the development of the 62-items VISA-FFQ, we altered 
14 items, added 4 items, deleted 9 items and kept the 
remaining 44 items unchanged from the original NORD-
IET-FFQ (8), as presented in Supplementary file 1.

Altered items
Fourteen items in the categories beverages (milk), milk 
products, spreads (cheese and meat) and meat (dinner 
or  hot lunch) were revised in order to provide more 
comprehensive information on intake of  foods that 
are major contributors to dietary saturated fatty acids 
(SFA) according to the national food database (17). 
Milk, milk products, cheese and meat products were 
 categorised according to low-fat (LF), medium-fat 
(MF) and HF content (majority SFA), using KBS and 
SmartDiet (12) as references (Supplementary file 1). In 
later data analysis, MF and LF cheese and meat (dinner 
or hot lunch) were combined into one single medium/
LF item each.

Items added, deleted and/or unaltered
Four items associated with the risk of CVD were added 
to the VISA-FFQ. These were; prevalence of smoking 
and number of cigarettes per day (18), weekly egg intake 
(19) and use of cholesterol lowering margarine with added 
plants sterols (20). Smoking and cholesterol lowering mar-
garine had three fixed response categories: ‘no’; ‘yes, occa-
sional’; and ‘yes, daily’ and an additional ‘do not know’ 
category for the margarine. Egg intake and number of 
cigarettes were numeric variables (Supplementary file 1). 
To preserve the VISA-FFQ as a four-page, 62-item ques-
tionnaire, nine items in the NORDIET-FFQ that were 
considered less relevant for CVD risk, or were redundant 
with information previously collected in VISA study, were 
dropped in favour of the new items. These included age, 
height, weight and gender, and five diet-related items: use 
of dietary supplements, intake of ‘small fruits’, ‘berries 
and dried fruit’ from the category ‘fruit’, tomato sauce 
from the category ‘vegetables’ and ‘tea’ from the category 
‘ beverages’ ( Supplementary file 1).

The VISA-FFQ also includes 44 other items within 
the categories fruits, nuts, vegetables, cereals, beverages, 
bread, spreads on bread, fat spreads and oils, fish for din-
ner, rice and pasta, cakes, dessert and sweets, and physical 
activity. These were unaltered from the NORDIET-FFQ 
and have previously been validated in a colorectal cancer 
sample (8, 21).

Evaluation of  VISA-FFQ
Relative validity of milk was assessed at times 1 and 2 
in the pooled intervention and usual care pharmacies. 
Milk fat in the VISA-FFQ comprised the items whole-
fat milk, LF milk, HF and MF milk products, and HF 
and MF cheese. From KBS, we obtained data on aver-
age nutritional content of 15:0 and 17:0 from the milk fat 
items (Supplementary file 2). These data were utilised to 
calculate total 15:0 and total 17:0 in consumed milk fat 
estimated from the VISA-FFQ. Hence, to assess relative 
validity of milk fat, 15:0 and 17:0 in consumed milk fat 
(grams/day) estimated from the VISA-FFQ were com-
pared with biomarkers 15:0 and 17:0 % of FAME assayed 
from DBS.

Completed VISA-FFQs obtained from participants in 
the usual care pharmacies (in which there had not been any 
intervention) at time 1 (test) and time 2 (retest) were used 
to evaluate reproducibility. We assessed reproducibility of 
the 18 items within several categories that were changed 
relative to the VISA-FFQ: beverages (whole-fat, LF milk 
and skimmed milk), milk products (HF, MF and LF milk 
products), spreads on bread (HF, MF and LF cheese, and 
HF and LF meat), meat for dinner or hot lunch (HF, MF 
and LF meat), eggs, cigarettes, smoking and use of choles-
terol lowering margarine. Next, we assessed reproducibility 
of the 44 unchanged items within the categories fruits, nuts, 
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vegetables, cereals, beverages, bread, spreads on bread, fat 
spreads and oils, fish for dinner, rice and pasta, cakes, des-
sert and sweets, and physical activity.

Statistical analysis

Power calculation
Sample size was estimated following Hulley’s calculation 
(22, 23). A sample size of 41 participants would be suf-
ficient to observe correlation coefficients (r) of 0.50 or 
higher, with a significance level of 5 and 80% power.

Statistical methods
All analyses were performed in SAS software 9.4 for 
 Windows, with the exception of the Bland-Altman plots 
that were computed in SPSS version 23. The level of signif-
icance was set to 5%. Continuous variables considered to 
be non-normally distributed were presented as median and 
25th (P25) and 75th (P75) percentiles; otherwise, data were 
presented as mean and standard deviation (SD). Categori-
cal data were presented with percentages and numbers.

For the evaluation of relative validity of milk fat, Spear-
man’s rank order correlation (RHO) was used to explore 
the relationship between 15:0 and 17:0 in consumed milk 
fat (grams/day) and biomarker 15:0 and 17:0% of FAME. 
Correlation coefficients were stratified by sex and adjusted 
for total intake of foods and drinks (grams/day) com-
puted from summarising all food items (except tap water) 
from the VISA-FFQ.

Several measures were used to evaluate reproducibility of 
items between test and retest completion of the VISA-FFQ. 
Spearman’s RHO was used, and correlation coefficients 
were considered as follows: r ≥ 0.50 was defined as ‘satisfac-
tory or good’, r = 0.30–0.49 were defined as ‘fair’ and r < 
0.30 was defined as ‘poor’ (24). Weighted Kappa correlation 
coefficient was used to explore the strength of relationship 
between categorical variables. Bland–Altman plots were 
used to explore the presence of outliers and degree of agree-
ment between test and retest, including the limits of agree-
ment that comprise 95% (mean difference ± 1.96 SD) of the 
sample (25). Lastly, the non-parametric options, Wilcoxon 
signed-rank test and Kruskal–Wallis test, were used to test 
for significant difference in intakes between test and retest, 
whereas McNemar test was used for categorical variables.

Background characteristics were obtained approx-
imatly 44 weeks prior to the evaluation. Characteris-
tics were presented as the total sample available for the 
evaluation, completers of the VISA-FFQ compared to  
non-completers (who either did not complete the VISA-
FFQ at time 1 or were lost to follow-up before time 1).

Ethics
Participants gave written informed consent to participate. 
The VISA study was approved by the National Committee 

for Research Ethics in Norway (REK) with reference num-
ber 2013/1660-/REK South-East and was reported to the 
Norwegian Center for Research.

Results

In total, 98.1% (n = 368) of participants at time 1 com-
pleted the VISA-FFQ (completers). Males were on aver-
age 55.6 ± 13.8 years old, whereas females were 59.3 ± 
13.2 years old. Compared to the non-completers, smoking 
was less frequent (17.2%, n = 54 vs. 22.9%, n = 43), and 
age was higher (58.1 ± 13.7 years vs. 53.7 ± 15.9 years) in 
completers. Otherwise, samples seemed similar (Table 1).

The sample utilised to evaluate relative validity of 
milk fat included 307 participants (79 males, 226 females 
and 2 with missing gender data) at time 1 who had sat-
isfactorily completed both the VISA-FFQ and the DBS. 
The corresponding number at time 2 was 237 partici-
pants (57 males, 173 females and 7 with missing gender 
data). The sample utilised to evaluate reproducibility 
(test–retest) consisted of  122 participants (26 males and 
96 females) who completed the VISA-FFQ both at times 
1 and 2 (Figure 1).

Evaluation of relative validity
At time 1, intake of 15:0 in consumed milk fat (grams/
day), adjusted for total intake of foods and drinks, 
was significantly correlated with biomarker 15:0 (% of 
FAME), with r = 0.32 (p < 0.05) for the total sample. 
Corresponding correlation between 17:0 in consumed 
milk fat and biomarker 17:0% of FAME was non-signifi-
cant (r = 0.10). Correlations tended to be slightly higher 
the first time the biomarker fatty acids were measured, 
and higher for males than females (Table  2). We also 
stratified the correlations by age groups. Total food and 
drinks-adjusted correlations between 15:0 in consumed 
milk fat and biomarker 15:0 appeared highest for the 57 
participants in the age group 18–45 years with r = 0.56 
(p  <  0.05). Corresponding correlation in the age group 
46–55 years (n = 146) was r = 0.18 (p < 0.05) and r = 0.35 
in the age group 66–88 years (N = 104). Overall, Pearson’s 
 correlation  coefficients were numerically lower than the 
presented Spearman’s RHO coefficients.

Evaluation of reproducibility of the altered items
Measures of reproducibility between the test and retest 
completion of the VISA-FFQ for the 18 altered or added 
items are presented in Table 3.

Significant correlations between test and retest results 
defined as satisfactory or good were observed for 12 out 
of 18 items (67%). This included eggs (r = 0.76) and cig-
arettes (r = 0.92), in addition to LF milk and skimmed 
milk, HF- and LF-milk products, HF cheese, HF and 
LF meat (spreads) and HF meat (dinner or hot lunch), 
 smoking and use of cholesterol lowering margarine. 
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Significant correlations defined as fair were found for the 
remaining items. Combining MF and LF items for cheese 
(spreads) and meat (dinner or hot lunch) into a single item 
each resulted in correlations considered satisfactory/good 
(Table 3).

Among these 18 items, only typical intake in grams/day 
of HF cheese, whole-fat milk and use of cholesterol low-
ering margarine was significantly different between test 

and retest (Table 3). The Bland–Altman plots in  Figure 2 
illustrate that the mean difference in intake of HF cheese 
between test and retest was −2.00 grams/day. Further, that 
95% of the observations were within the range of 15.7–
19.7 grams/day (limits of agreements), corresponding to 
about two slices of cheese (Figure 2a). Mean difference in 
the intake of whole-fat milk was 9.0 grams/day, with limits 
of agreements of 148.0–157.0 grams/day, corresponding 

Fig. 1. Study design and flow of participants included in the evaluation of the VISA-FFQ.

Table 2. Correlations (Spearman’s rho) between milk fat estimated from the VISA-FFQ and biomarker saturated fatty acids measured in whole 
blood at time 1 and 2.

Pentadecanoic acid (15:0) % of FAME Heptadecanoic acid (17:0) % of FAME

Time 1a Time 2b Time 1a Time 2b

Totalc

(N = 307)
Male

(N = 79)
Female

(N = 226)
Total

(N = 237)
Male

(N = 57)
Female

(N = 173)
Totalc

(N = 307)
Male

(N = 79)
Female

(N = 234)
Total

(N = 237)
Male

(N = 57)
Female

(N = 173)

Milk (g/day)

Whole-fat milk 0.16* 0.17 0.16* 0.14* -0.08 0.20* 0.06 0.16 0.02 0.10 0.02 0.13

Milk products (g/day )d

High-fat milk products 0.20* 0.24* 0.18* 0.18* 0.29* 0.12 0.05 0.15 0.01 0.05 0.01 0.04

Cheese (g/day)

High-fat cheese 0.24* 0.36* 0.21* 0.24* 0.52* 0.14 0.11 0.08 0.13* 0.10 0.34* 0.03

Total dietary milk  

fatty acidse

0.32* 0.38* 0.29* 0.30* 0.40* 0.27* 0.10 0.16 0.09 0.07 0.008 0.10

VISA-FFQ,  Vascular lifestyle-Intervention and Screening in pharmacies- food frequency questionnaire.
FAME = fatty acids methyl esters.
*Correlation coefficient is significant at the 0.05 level (2-tailed).  Adjusted for total food and drink intake (except tap water) in grams/day.
aDried blood spot sampling and VISA-FFQ performed in pharmacy.
bDried blood spot sampling and VISA-FFQ performed at home.
cIncluding missing gender.
dCream and yoghurt.
eTotal dietary milk fatty acids 15:0 and 17:0 were estimated from intakes of from milk, milk products and cheese except low-fat/fat-free and compared 
to corresponding biomarker fatty acid.
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to a big glass of milk (Figure 2b). No distinct pattern of 
outliers was observed for any item.

Evaluation of reproducibility of the unaltered items
Among the unaltered items, significant correlations 
between test and retest results defined as satisfactory or 
good were observed for 35 out of 44 items (80%) (Table 4). 

These included all items in the categories nuts, cereals, 
beverages, fish for dinner, cakes, dessert and sweets and 
physical activity. Despite satisfactory correlations, esti-
mated intake of tomato, unsweetened and sweetened cere-
als, tap water, sodas with no added sugar, fatty fish, cakes 
and  dessert and chips was significantly different in intakes 
(grams/day) between test and retest. Particularly for 

Table 3.  Measures of reproducibility for 18 food and lifestyle factorsa in the test-retest sample (N = 122).

Test (time 1)b Retest (time 2)c P-value of differenced Correlation coefficiente

Total (N = 122) Total (N = 122) Total (N = 122) Total (N = 122)

Median (P25, P75) Median (P25, P75) p r

Milk (g/day)

Whole-fat milk 0 (0,0)/ 23.8±14.9f 0 (0,0)/ 14.9±52.1f 0.03 0.45*

Low-fat milk 58.0 (0, 142) 50.0 (0, 186) 0.94 0.81*

Skimmed milk 0 (0, 14) 0 (0, 28) 0.92 0.68*

Milk products (g/day)g

High-fat milk products 0 (0, 7) 0 (0, 3.5) 0.67 0.50*

Medium-fat milk products 7.0 (0, 17.8) 7.0 (0, 14.5) 0.34 0.48*

Low-fat milk products 3.5 (0, 14.5) 7.0 (0, 23.3) 0.63 0.53*

Spreads (g/day)

High-fat cheese 3.6 (1.43, 9.3) 6.4 (1.4, 9.3) 0.02 0.51*

Medium-fat cheese 0 (0, 3.6) 0 (0, 3.6) 0.50 0.40*

Low-fat cheese 0 (0, 1.4) 0 (0, 1.4) 0.77 0.47*

Medium/low-fat cheeseh 1.4 (0, 6.4) 0 (0, 6.4) 0.47 0.51*

High-fat meati 1.4 (0, 3.6) 0 (0, 3.6) 0.72 0.59*

Low-fat meatj 3.6 (0, 6.4) 3.6 (0, 6.4) 0.82 0.59*

Meat dinner or hot lunch (g/day)

High-fat meatk 10.5 (0, 42.0) 10.5 (0, 21.0) 0.14 0.52*

Medium-fat meatl 15.8 (0, 43.5) 21.0 (0, 43.5) 0.09 0.44*

Low-fat meatm 43.5 (21.0,64.5) 43.5 (21, 64.5) 0.43 0.46*

Medium/low-fat meath 64.5 (32.3, 87.0) 64.5 (43.5, 106.5) 0.06 0.50*

Other

Eggs per week 4.0 (2, 6) 3.0 (2, 5) 0.29 0.76*

Number of cigarettes 10.0 (7, 20) 8.0 (0, 10) 0.25 0.92*

Smokingn 0.08 (10/121) 0.08 (10/122) 1.00 0.94*

Cholesterol lowering Margarinen 30.0 (36/120) 36.7 (44/120) 0.03 0.50*

VISA-FFQ, Vascular lifestyle-Intervention and Screening in pharmacies- food frequency questionnaire.
*Spearman’s rank order correlation (rho) coefficient is significant at the 0.05 level (2-tailed).
aThese 18 items in the VISA-FFQ were revised relative to the original questionnaire, NORDDIET-FFQ (8).
bVISA-FFQ completed at pharmacy.
cVISA-FFQ completed at home.
dTested by Wilcoxon Signed-Rank test, McNemar test for smoking and cholesterol lowering margarine.
er = Spearman’s rho coefficient or Weighted Kappa coefficient (smoking and cholesterol lowering margarine).
fMean and standard deviation.
gMilk products = cream and yoghurt (whole-fat, medium-fat and low-fat according to approximately SFA content).
hNot an original category in the VISA-FFQ. Made by combining low-fat and medium-fat alternatives.
iHigh fat meat spreads = salami, liver paste etc.
jLow-fat meat spreads = ham, chicken/turkey etc.
kHigh-fat meat = ground meat, sausage, hamburger.
lMedium-fat meat = low-fat ground meat, sausage, hamburger.
mLow-fat meat = game, pork, chicken filets.
nYes, daily /Yes, occasionally % (n/N).
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Fig. 2. Bland–Altman plot of intake of high-fat cheese (a) and whole-fat milk (b) as estimated from test and retest completion of the VISA-FFQ 
(N = 122).

Table 4. Measures of reproducibility for 44 food and lifestyle factorsa in the test-retest sample (N = 122).

Test (time 1)b Retest (time 2)c P-value of differenced Correlation coefficiente

Total (N = 122) Total (N = 122) Total (N = 122) Total (N = 122)

Median (P25, P75) Median (P25, P75) p r

Fruits (g/day)

Large fruit 57.0 (43.0, 93.0) 57.0 (39.5, 93.0) 0.46 0.69*

Medium-size fruit 14.5 (6.1, 43.0) 14.5 (0, 43.0) 0.45 0.46*

Nuts (g/day)

Unsalted 5.4 (1.3, 12.6) 3.6 (0, 11.6) 0.13 0.58*

Salted 0.9 (0, 3.6) 1.8 (0, 3.6) 0.73 0.53*

Vegetables (g/day)

Garlic 0.1 (0, 0.7) 0.1 (0, 0.6) 0.49 0.81*

Onion 5.8 (2.5, 12.9) 5.8 (1.4, 8.7) 0.08 0.65*

Tomato 30.2 (18.2, 60.5) 28.0 (14.0, 55.9) 0.03 0.53*

Mixed salad 28.5(13.2, 49.1) 28.5 (7.3, 46.5) 0.14 0.47*

Other vegetables 68.4 (34.7, 111.6) 55.8 (34.8, 104.9) 0.92 0.50*

Cereals (g/d)

Sweetened cereals 0 (0, 0)/3.51±10.2f 0 (0, 0)/1.34±5.8f 0.01 0.65*

Unsweetened 7.3 (0, 35.5) 17.8 (0, 46.5) 0.003 0.62*

Beverages (g/d)

Tap water 274 (186, 548) 274 (186, 548) 0.01 0.61*

Sodas with no added sugar 28.0 (0, 114.0) 28.0 (0, 86.0) 0.01 0.71*

Juice 28.0 (0,86.0) 28.0 (0, 93.0) 0.40 0.75*

Other beverages with no added sugar 0 (0, 28) 0 (0, 28) 0.83 0.53*

Beer with alcohol 0 (0, 70.0) 0 (0, 140.0) 0.44 0.77*

Liquor, g/d 0 (0, 0) 0 (0, 0) 0.36 0.69*

Wine with alcohol 15.4 (0, 63.8) 15.4 (0, 63.8) 0.67 0.73*

Filtered coffee 342.5(0, 685.0) 342.5 (13.1, 465.0) 0.72 0.71*

Other coffee (espresso, etc.) 0 (0, 142.5) 0 (0, 107.5) 0.37 0.77*
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sweetened cereals, tap water, sodas with no added sugar, 
dessert and chips, median and 25th and 75th percentiles 
were similar between time test and retest, but p-value for 
difference was significant due to small number of users or 
differences in the extremes of intake.

Furthermore, significant correlations defined as satis-
factory or good were observed for the items large fruit 

(but not medium fruit, r = 0.46), all vegetables except for 
mixed salad (r = 0.47), all spreads on bread (except for 
fruit and vegetables spreads, r = 0.48) and all rice and 
pasta items except for white rice (r = 0.41). Correlations 
for the category bread were more various ranging from 
r = 0.49 for bread with 75–100% wholemeal flour to r ≤ 0.1 
for white bread and crispbreads (0–25% wholemeal flour). 

Table 4. Continued

Test (time 1)b Retest (time 2)c P-value of differenced Correlation coefficiente

Total (N = 122) Total (N = 122) Total (N = 122) Total (N = 122)

Median (P25, P75) Median (P25, P75) p r

Bread (g/d)

Bread (60 % cereals) with 0-25 % wholemeal flour 0 (0, 0) 0 (0, 0) 0.77 0.09

Bread (60 % cereals) with 25-50% wholemeal flour 0.0 (0, 72.0) 0.0 (0, 72.0) 0.66 0.49*

Bread (60 % cereals) with 50-75 wholemeal flour 60.0 (0 , 180.0) 60.0 (0, 120.0) 0.38 0.54*

Bread (60 % cereals) with 75-100 wholemeal flour 0 (0, 60.0) 0 (0, 60.0) 0.85 0.44*

White crispbread (0-25% wholegrain) 0 (0, 0) 0 (0, 0) 0.56 0.10

Wholemeal crispbread (100% wholegrain) 14.0 (0, 28.0) 14.0 (0, 28.0) 0.83 0.62*

Spreads on bread

Sweetened spreads(g/week) 20.0 (0, 90.0) 20.0 (0, 60.0) 0.56 0.59*

Fruits and vegetables as spreads (g/day) 37.5 (0, 75.0) 37.5 (0, 67.5) 0.42 0.48*

Fish spreads (g/ week) 90 (0, 162) 90 (0, 162) 0.82 0.66*

Fat spreads and oils % (n/N)

Oils, margarine, butter or not using any 97.5 (119/122)g 0.16 0.41*

Types of fat spreads or not using any 93.4 (114/122) g 0.80 0.77*

Fish for dinner (g/day)

Fatty fish 42.1 (20.3, 62.4) 20.3 (20.3, 42.05) <0.001 0.68*

Processed fish 6.3 (0, 25.2) 25.2 (0, 25.2) 0.94 0.55*

Lean fish 20.3 (0, 42.1) 20.3 (7.6, 42.1) 0.79 0.55*

Rice and pasta (g/day)

White rice 0 (0,14.0) 0 (0, 22.4) 0.88 0.41*

Wholegrain rice 0 (0,0) 0 (0,0) 0.75 0.61*

White pasta 0 (0, 17.5) 0 (0, 17.5) 0.63 0.53*

Wholegrain pasta 0 (0,17.5) 0 (0, 17.5) 0.17 0.73*

Cake, dessert and sweets (g/d)

Cakes 16.8 (0, 25.8) 17.4 (8.4, 34.8) 0.01 0.52*

Dessert 12.6 (0, 26.1) 12.6 (0, 25.2) 0.03 0.58*

Chocolate/candy 3.5 (0, 15.3) 7.3 (0, 14.5) 0.61 0.59*

Chips 0 (0, 6.5) 0 (0, 8.4) 0.04 0.67*

Physical activity (min/day)

Moderate intensity 18.1 (10.8, 35.3) 18.1 (11.0, 37.6) 0.69 0.57*

High intensity 0.8 (0, 11.0) 0.5 (0, 11.0) 0.30 0.64*

VISA-FFQ, Vascular lifestyle-Intervention and Screening in pharmacies- food frequency questionnaire. g/day, grams per day min/day, minutes per day.
*Spearman’s rank order correlation (rho) coefficient is significant at the 0.05 level (2-tailed).
aThese 44 items in the VISA-FFQ were unaltered from the original questionnaire, NORDDIET-FFQ (8).
bVISA-FFQ completed at pharmacy.
cVISA-FFQ completed at home.
dTested by Wilcoxon Signed-Rank test or McNemars test for fat spreads and oils.
er= Spearman’s rho coefficient or Weighted Kappa coefficient fat spreads and oils.
fMean± standard deviation.
gPercent and frequency of participants reporting the same category (not using/ using soft margarines/ using butter / using oils) both at test and retest. 
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In total 97% responded to the same category for use of 
oils (or other cooking fats) between test and retest, but 
correlation was fair with r = 0.41 (Table 4).

Discussion

The VISA-FFQ’s ability to give a relatively valid estimate 
of milk fat was acceptable, displayed as postive correla-
tions between consumed 15:0 milk fat estimated from 
the VISA-FFQ (grams/day) and biomarker 15:0 (% of 
FAME). The VISA-FFQ also showed good and consis-
tent reproducibility for intake (in grams/day) or frequency 
of use of most of the items in the VISA-FFQ.

Relative validity
Since not all milk products supply the same amount of fat 
(26), relative validity of milk fat intake was assessed by com-
paring the approximate, total intake of 15:0 and 17:0 esti-
mated from consumed milk fat in grams/day, with biomarker 
fatty acids 15:0 and 17:0 % of FAME (27, 28). These fatty 
acids are assumed to originate mainly from milk fat because 
they are produced in relatively high levels in ruminants by 
rumen microbial fermentation and microbial de novo lipo-
genesis which may again transfer to the host animal (29). 
Although milk fat is believed to be the primary source of 
odd-chain fatty acids, a recent study found that humans can 
also synthesise them as products of gut fermentation, par-
ticularly using propionate as a source (30). Moreover, these 
fatty acids can also be found in lamb, beef, venison and fatty 
fish (31), but no significant correlations of these foods with 
these two fatty acids have been observed (28).

Adjusting for total intake of foods (as the questionnaire 
was judged not to be sufficient to estimate energy intake) 
increased the correlation between 15:0 in consumed milk 
fat and biomarker 15:0 from r = 0.26 to r = 0.32. The 
agreement between consumed milk fat and biomarker 
milk fat was comparable to other studies using whole-
blood biomarker 15:0 as reference (32, 33). Supported by 
others (26, 27), we observed that biomarker 15:0 was a 
better reference for milk fat intake than 17:0, reflecting 
the nutritional distribution of fatty acids in milk fat (26).

This validation standard is however imperfect because 
nutrition composition databases for calculations of milk 
fat are approximate (26, 34). Additionally, perfect agree-
ment cannot be expected when the periods over which 
intake was assessed were different (35). VISA-FFQ mea-
sures diet for the previous 1–2 months, but the fatty acids 
in whole blood reflect dietary intake from the last hours to 
several days (36). There might even be lower proportion of 
fatty acids in whole blood compared to other blood con-
stituents (32). However, similar correlations for the total 
sample at time 1 (r = 0.32) and 2 (r = 0.30) strengthen the 
validity of the results. Fatty acid concentrations in blood 
are also affected by metabolism, absorption and genet-
ics that differ among individuals (29). These anticipated 

variations in biomarker fatty acids can also elucidate vari-
ation patterns in correlations with fatty acids in consumed 
milk fat among genders and age groups. Our observed 
results on gender difference were similar to a compara-
ble study of Swedish adults (28) and could also be due 
to women being more likely than men to under- report 
according to social desirability and approval (37).

Reproducibility
Reproducibility was measured by assessing how consis-
tently reported food intake and lifestyle factors could be 
repeated in the same participants within 4 weeks (5, 38). 
Correlations indicate ability to rank individuals accord-
ing to the items evaluated and whether this ranking was 
maintained relative to other participants in the test–retest 
period (7). Previous studies have shown that short FFQs 
show good ability to rank individuals according to food 
intake (7, 38). Our results add to this, with significant cor-
relations defined as satisfactory or good (r ≥ 0.50) for 76% 
(n = 47) of the VISA-FFQ’s items (24), whereas the cor-
relation coefficients were less satisfactory (r = 0.40–0.47) 
for intake of LF and MF cheese and meat (dinner or hot 
lunch), in accordance with other studies (39). When LF 
and MF items aggregated into one item, the correlations 
increased to r = 0.50. We acknowledge that the fat content 
in LF and MF meat and cheese is too alike to justify the 
need for three categories of cheese and meat according 
to fat intake, as suggested elsewhere (40). Nonetheless, 
81% (n = 50) of the items had non-significantly difference 
in intakes between test and retest administration of the 
VISA-FFQ. The majority of the remaining items had 
small differences, not considered to be of clinical rele-
vance as supported by others (8). Accordingly, only intake 
of unsweetened cereals, fatty fish, cakes, oils, white rice, 
white bread and crispbread showed divergent measures 
of reproducibility. This could be due to either systematic 
errors in the VISA-FFQ, true changes in food intake, 
few responders or extreme outliers (13). Our results are 
consistent with a Norwegian study evaluating reproduc-
ibility of large and comprehensive FFQs (41), the NOR-
DIET-FFQ that were validated against 7-days weighed 
record (8) and a screener assessing ability to rank intake 
of HF foods among individuals with elevated cholesterol 
level (42). Since the test–retest sample consisted of only 26 
men, we did not have power to stratify the results by gen-
der.  However, we performed a sensitivity analysis on gen-
der and the results appeared similar for men and women.

Strengths and limitations
The 62-item VISA-FFQ was self-administered, and it 
appeared to be convenient in many ways; it had 98% 
 completion rate in a clinical setting and 70% at home, and 
it was quick to self-administer and less time- consuming 
to analyse compared to other questionnaires  (6). 
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However, the skewed distribution of  gender may affect 
the representativeness of  the results.

The evaluation was strengthen by the use of objec-
tive biomarkers for milk fat intake, twice, which reduces 
limitations associated with self-report of dietary intake 
(36). Although the relative validity correlation coefficient 
was only 0.32, we considered that to show that the diet 
items and the objective marker were measuring the same 
construct. We note that biomarkers have their own lim-
itations, and full energy computation of VISA-FFQ was 
not possible. Since variation in dietary intake can be due 
to both errors in measurements and true changes in food 
intake (43) that cannot be separated (5), we attempted to 
improve the evaluation of reproducibility by using data 
solitary from participants who did not receive any inter-
vention. However, it is well known that the awareness of 
being studied in itself  can affect behaviour and conscious-
ness of own habits (44). For instance, in line with current 
national recommendations for CVD prevention (4), intake 
of HF meat showed a tendency to decrease after 4 weeks, 
while MF meat increased. In a group of individuals with 
elevated risk of CVD, there is therefore a high possibility 
that these changes truly occurred, supporting the evalua-
tion of the VISA-FFQ. Short FFQs can be used to assess 
changes in diet and lifestyle frequently (6). Such monitor-
ing is likely to be beneficial for people at risk of disease, 
such as the VISA study sample (11). As the relationships 
between today’s food intake and risk of CVD and T2D 
still have uncertainties (45), we aim to use VISA-FFQ as a 
tool to further assess the relationship between food intake 
and risk of disease. To broaden the use of the VISA-FFQ, 
the next step would be to evaluate if  the VISA-FFQ is 
suitable for dietary counselling. However, the counsellor 
should keep in mind that the assessment will be less com-
prehensive than with longer and more complete FFQs. 

Conclusion

Milk fatty acid 15:0 estimated from the VISA-FFQ 
showed positive correlations with biomarker 15:0 % of 
FAME (r  = 0.32 and r  = 0.30, P <0.05). In this sense, 
the VISA-FFQ has acceptable validity in its estimation 
of milk fat intake. Reproducibility of the VISA-FFQ was 
considered satisfactory, though varied, for intake of foods 
and lifestyle factors among a group of individuals with 
moderately high risk of CVD. We therefore suggest that 
the VISA-FFQ can be a convenient tool for assessment 
of (but not limited to) diet and lifestyle factors associated 
with CVD risk, in various settings.

Availability of data and material
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SPØRRESKJEMA KOSTHOLD OG FYSISK AKTIVITET
Vi ønsker opplysninger om ditt vanlige kosthold for en gjennomsnittlig uke.
Ha de siste 2 månedene i tankene når du fyller ut.

Skjemaet skal leses av en maskin og det er derfor viktig at du setter tydelige kryss i rutene. Bruk
blå eller sort kulepenn. Alle svar vil behandles fortrolig.

Riktig markering i rutene er slik:
Ved feil markering, fyll hele ruten slik:

Av hensyn til den maskinelle lesningen - pass på at arkene ikke brettes.
Har du spørsmål angående utfyllingen av skjemaet kan du ringe:
Karianne Svendsen på prosjekttelefon: 22 85 12 10

X

ID

1 2 3 4 5 6-7 8+0

1. FRUKT

Stor frukt (f.eks. et helt eple, nektarin,
banan, appelsin, en skive melon o.l.) (stk)

Mellomstor frukt (f.eks.
klementiner, kiwi, plommer o.l.)

1/2 1 2 3+

1/2 1 2 3+

Hvor mange ganger pr. uke spiste du Hvor mye spiste du pr.gang

2. NØTTER

Usaltede nøtter (f.eks. mandler,
peanøtter, valnøtter, cashew, ferdig
blandinger o.l.)

(neve=
25g)

0 1 2 3 4 5 6-7 8+

1/2 1 2 3+

Saltede nøtter (f.eks. peanøtter,
valnøtter, ferdige blandinger,
chilinøtter, pekannøtter, mandler o.l.)

(neve=
25g)

Hvor mye spiste du pr.gang

(stk)

1/2 1 2 3+

Besøk 1

Hvor mange ganger pr. uke spiste du

Hvitløk (friske, hermetiske)

Løk, vårløk og purre

Tomat (friske, 6 cherry= 1 vanlig
tomat)

1/2
(stk)

(fedd=båt)

(ss)

21/4 1/2 1

4

1

2 3

41 2 3

21/4 1/2 1

3+

5+

5+

3+Blandet salat (f.eks. bladsalat,
paprika, agurk, mais o.l.)
Andre grønnsaker (f.eks. gulrot,
brokkoli, blomkål,kålrot, hodekål,
frosne blandinger o.l)

1

2 3 4+

(liten
bolle=100g)

3. GRØNNSAKER (ikke potet)
Hvor mye spiste du pr.gang

(dl)

0 1 2 3 4 5 6-7 8+
Hvor mange ganger pr. uke spiste du

Søtet frokostblanding (f.eks.Corn
Flakes, Chocofrokost o.l.)

0 1 2 3 4 5 6-7 8+
1/2 1 2 3+

Usøtet frokostblanding eller
grøt (f.eks. havregrøt, 4-Korn o.l.)

(dl)

(dl)
1/2 1 2 3+

Hvor mye spiste du pr. gangHvor mange ganger pr. uke spiste du
4. KORN
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Vann (springvann, flaskevann)

Annen drikke uten tilsatt sukker
(f.eks. farris, lettsaft, lettbrus o.l.)
Juice (f.eks. eplejuice, appelsinjuice,
Manajuice o.l.)

(glass)
2 5-6

(glass)

1/2 1 3-4

(glass)

0 1 2 3 4 5 8+6-7

Brennevin (glass)

Annen drikke tilsatt sukker
(f.eks. brus, saft, nektar o.l.) (glass)

Hvor mye drakk du pr.gang

7+

1/2 1 2 3-4 5-6 7+

1/2 1 2 3-4 5-6 7+

1/2 1 2 3-4 5-6 7+

1/2 1 2 3-4 5-6 7+

Hvor mange ganger pr. uke drakk du

(kopp)
1/2 1 2 3-4 5-6 7+

Kaffe (filtermalt)

Øl med alkohol

Vin med alkohol

(glass)

(glass)

1/2 1 2 3-4 5-6 7+

1/2 1 2 3-4 5-6 7+

1/2 1 2 3-4 5-6 7+
(glass)Helmelk, kulturmelk, kefir o.l.

(glass)
Lettmelk, ekstra lettmelk, cultura,
biola naturell o.l.

1/2 1 2 3-4 5-6 7+

Skummet melk, skummet
kulturmelk, biola bærdrikk 0,1 %
fett o.l.

7+5-63-4211/2
(glass)

5. DRIKKE

7. BRØD (f.eks. 1/2 rundstykke = 1 skive, 1 baguett = 4 skiver, 1 ciabatta = 2 skiver)

Fint brød, 0-25% sammalt mel
(f.eks. loff, baguetter, fine rundstykker,
ciabatta)

Grovt brød, 50-75% sammalt mel
(f.eks. havrebrød)

Fint knekkebrød (f.eks. kavring, frokost
knekkebrød )

1/2 1 3 4  5 6 7

Halvgrovt brød, 25-50% sammalt mel
(f.eks. helkornbrød, kneipp, grove
rundstykker)

0

Grovt knekkebrød (f.eks. Husmann,
Sport, Solruta o.l.)

Ekstra grovt brød, 75-100% sammalt
mel (f.eks. mørkt rugbrød)

Hvor mange skiver spiste du pr. DAG
2

Sum skiver pr.dag=________   Antall skiver pr.uke:________x 7=________. Tallet brukes i spørsmål 8.
                                                                       (sum skiver pr.dag)

8 9 10 11 12+

Halvfete produkter (f.eks. matfløte,
lettrømme, yoghurt med sukker, lett
creme fraiche o.l)

(dl)

6. MEIERIPRODUKTER

1 2 3 4 5 8+0

Fete produkter (f.eks. kremfløte,
creme fraiche, seterrømme o.l.)

1/2 1 11/2 2

(dl)

6-7
Hvor mye spiste du pr. gang

1/4 3+

Hvor mange ganger pr. uke spiste du

1/4 1/2 1 11/2 2 3+

Magre produkter (f.eks. kaffefløte,
ekstra lett rømme, kesam, matyoghurt
yoghurt naturell/Dobbel 0% o.l)

(dl)
1/4 1/2 1 11/2 2 3+

(kopp)
1/2 1 2 3-4 5-6 7+Annen type kaffe

(espresso,presskanne,kapsel,
kokmalt  o.l.)
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Fete oster som pålegg (f.eks. hvitost,
nøkkelost, Gudbrandsdalsost, brie o.l.)

Halvfete oster som pålegg (f.eks. lettere
hvitost,lettere Gudbrandsdalsost, lettere
smørbare oster, prim o.l.)

Fete kjøttpålegg (f.eks. salami, servelat,
falukorv, vanlig leverpostei o.l.)

Magre kjøttpålegg (f.eks. kokt/røkt
skinke, kylling/kalkunpålegg, lett servelat,
mager eller oljebaserte leverposteier o.l. )

Pålegg med sukker (f.eks. honning,
syltetøy, nøttepålegg o.l.)

10. Hvilken type smør/margarin/olje brukte du oftest til:

Matlaging, steking, baking

På brød, baguette, rundstykke

Mykt margarin (Soft
Flora, Vita, Soft oliven)

Hardt smør
(meierismør,
Bremykt, Melange)

Oljer (olivenolje,
soyaolje, rapsolje,
Vita hjertego)

Bruker ikkeNB! Sett ETT kryss på
hver linje

8. REGISTRER PÅLEGGET DU VANLIGVIS SPISER PÅ DISSE SKIVENE
I LØPET AV EN UKE:

Grønnsaker og frukt som pålegg
(f.eks. paprika, agurk, avokado,
banan, eple o.l.)

0 1 2-3 4-5 6-7 8-12 13-18 19-24 25-30 31+
Antall skiver pr. UKE

Fiskepålegg (f.eks. makrell i tomat,
røket/gravet laks, sild o.l.)

Andre oster som pålegg (f.eks. Vita
gulost, cottage cheese, lettere prim, "lett
gulost" med 10 % fett o.l.)

(porsjon=
145g)

0 1 2 3 4 5 6-7 8+

12. FISK TIL MIDDAG/VARM LUNSJ

Fet fisk (f.eks. laks, ørret, sild,
kveite o.l.)

Mager fisk (f.eks. torsk, sei, hyse,
rødspette, breiflabb o.l.)

1 2 3 4 5+

1 2 3 4 5+

Hvor mye spiste du pr. gang

½

½

Bearbeidet fisk
(f.eks.fiskegrateng, fiskepudding,
fiskeboller, fiskegryte o.l.)

(porsjon=
180g)

(porsjon=
145g)

½ 1 2 3 4 5+

Hvor mange ganger pr. uke spiste du

Ja, daglig Ja, av og tilNei

Bruker du Vita Pro-Aktiv eller
Becel Pro-Activ?

11. KOLESTEROLSENKENDE MARGARIN
Vet ikke

Antall pr. uke

Hvor mange egg, inkludert i
matlaging, spiser du pr. uke?

9. EGG

35872



0 1 2 3 4 5 6-7 8+

13. KJØTT TIL MIDDAG/VARM LUNSJ

Fete kjøttprodukter (f.eks.
familiedeig, vanlig
grillpølser/wienerpølser, stek med
fettrand, bacon, flesk o.l.)

Halvfete kjøttprodukter (f.eks.
kjøttdeig (okse,lam), kyllingpølse,
lettpølse, hamburger, kylling med
skinn o.l)

4321½

Magre kjøttprodukter (f.eks.
karbonadedeig, kjøttdeig (svin,kylling),
biff, filet (kylling, svin, okse, lam),
viltkjøtt, "Go' og mager pølser" o.l.)

(porsjon
=150g)

Hvor mye spiste du pr.gang

5+

½ 1 2 3 4 5+

½ 1 2 3 4 5+

Moderat intensitet (f.eks.
hurtig gange, fysisk aktivitet i
arbeid, hardt husarbeid, annen
aktivitet der du blir lett
andpusten)

17. DAGLIG FYSISK AKTIVITET (Registrer hele treningsøkter og vanlig fysisk aktivitet i dagliglivet)

0 1 2 3 4 5 6-7 8+

Høy intensitet
(f.eks. jogging, skigåing, hard
fysisk aktivitet i arbeid, driver
trening/idrett, annen aktivitet
der du blir veldig andpusten)

10-15 16-20 21-30 31-451-4

Hvor lenge var du fysisk aktiv pr. gang
(minutter)

(porsjon
=150g)

(porsjon
=150g)

5-9

Hvor mange ganger pr. uke spiste du

Hvor mange ganger pr. uke var du fysisk aktiv

46-60 60+

1-4 5-9 10-15 16-20 21-30 31-45 46-60 60+

Dessert (f.eks. is, hermetisk
frukt, pudding)

Kaker, hvetebakst, vafler,
søt kjeks

15. KAKER, DESSERT, GODTERI

0 1 2 3 4 5 6-7 8+
1 2 3

Sjokolade, godteri

(stk)

(dl)

(porsjon
=100g)

4 5+

1 2 3 4 5+

1/4 1/2 1 11/2 2+

Potetgull, chips (neve)
1-2 3-5 6-8 12+

Hvor mye spiste du pr.gang

9-11

Hvor mange ganger pr. uke spiste du

Hvis ja, hvor mange
sigaretter/piper røyker du i
gjenomsnitt pr. dag? Antall:

Ja, dagligJa, av og tilNei

(dl)
2 3 4+

1 2 3 4+

(dl)

0 1 2 3 4 5 6-7 8+

14. RIS OG PASTA

Polert, hvit ris

Upolert, naturris

Vanlig pasta

Fullkornspasta

(dl)

(dl)

4+321

1

1 2 3 4+

Hvor mye spiste du pr.gangHvor mange ganger pr. uke spiste du

Røyker du?

16. RØYKING
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1  Hva var hovedgrunnen til at du benyttet deg av tilbudet om målingene første gangen du var 
i apotek?

Flere kryss mulig

Det var en tilfeldighet

Jeg ønsket å sjekke kolesterolnivået mitt

Jeg ønsket å sjekke blodtrykket mitt

Jeg ønsket å sjekke blodsukkeret mitt

Det var et gratis tilbud

Vet ikke/husker ikke

3

fjor?
Flere kryss mulig

Kolesterol

Blodtrykk

Langtids-blodsukker (Hba1c)

Nei, ingen 

HVORDAN SKAL DU BESVARE SPØRSMÅLENE?
Nesten alle spørsmål skal besvares på samme måte - ved å sette kryss i det svaralternativ som passer best, slik 
det er vist nedenfor:      

Slik: Ikke slik: 

Spørreskjema til 1-års oppfølging av deltagere i studien «Effekt av vaskulær screening i 
apotek»

Skjemaet tar ca. 5-7 minutter å fylle ut.
 
Spørsmålene som følger, gjelder tiden fra du målte deg første gangen og ble med i studien i fjor høst, og frem til i 
dag: 

2  Da du var på apotek i fjor høst og målte deg, husker du om:

Merk: Sett ett kryss på hver linje
Høyere enn 

forventet
Lavere enn 

forventet Som forventet
Husker ikke/ 

Vet ikke

Kolesterolnivået ditt var:

Blodtrykket ditt var:

Langtids-blodsukkeret (Hba1c) ditt var:

4  Dersom du har målt noe på nytt etter du var i apotek i fjor, husker du om: 

Merk: Sett ett kryss på hver linje
Høyere enn 

i apotek
Lavere enn 

i apotek Omtrent likt

Husker 
ikke/ Vet 

ikke
Fikk ikke 

vite svaret

Kolesterolnivået ditt var:

Blodtrykket ditt var:

Langtids-blodsukkeret ditt var (Hba1c):

Gå til 5

 Respondentid

       For internt bruk:
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6  Har du vært hos lege på grunn av verdiene du målte i apotek i fjor?  
Merk: Sett ett kryss

Ja

Nei

Gå til 8

7  Hvis du ikke har vært hos legen, hva er hovedgrunnen til det? 
Merk: Sett ett kryss

Ikke nødvendig

Har ikke råd

Har ikke lyst

Har ikke hatt tid

Legen min har ikke hatt tid

Vet ikke

Har glemt det

9  Dersom legen din har diskutert medisiner for høyt kolesterol, blodtrykk og/eller blodsukker 
med deg, uten at du har startet med det, hva er grunnen til det?

Merk: kryss av for det mest passende alternativet 

Jeg ønsker ikke å ta medisin

Legen anbefalte det, men jeg ønsket ikke

Legen anbefalte det ikke, men jeg ønsket

Legen anbefalte meg ikke

Jeg har glemt/ikke hatt tid til å hente ut resepten

Vet ikke/husker ikke

8

Kryss av for ja: Ja, i 2014 Ja, i 2015

Kolesterolsenkende

Blodtrykksenkende

Mot sukkersyke (diabetes)

Albyl-E eller Acetylsalisylsyre

Andre blodfortynnende medisiner

Nei, ingen

10

var i apotek i fjor? 
Flere kryss mulig

Kreftsykdom

Hjerte-kar hendelse

Stoffskifte

Annet

Nei, ingen

5  Ble du anbefalt av helsepersonell i apotek å oppsøke lege på grunn av verdiene du målte i 
apotek i fjor? 

Merk: Sett ett kryss

Ja

Nei

Vet ikke/husker ikke



151023713

11  Her kommer noen påstander om din deltagelse i studien. Hvor enig eller uenig er du i 
følgende: 

Merk: Sett ett kryss på hver linje Helt enig Enig
Verken enig 
eller uenig Uenig Helt uenig

Jeg ble motivert til å få et sunnere kosthold etter jeg var i 
apotek og målte meg i fjor:
Jeg ble motivert til å bli mer fysisk aktiv etter at jeg var i 
apotek og målte meg i fjor:
Jeg ble motivert til å redusere forhøyede verdier etter at jeg 
var i apotek og målte meg i fjor:

meg mot hjerte- og karsykdom, motiverte meg til å få et 
sunnere kosthold og bli mer fysisk aktiv:
Jeg synes det å få vite mine verdier av kolesterol, blodtrykk 
og kolesterol motiverte meg til å få et sunnere kosthold og bli 
mer fysisk aktiv:

12  Her kommer noen generelle påstander. Hvor enig eller uenig er du i følgende: 

Merk: Sett ett kryss på hver linje Helt enig Enig
Verken enig 
eller uenig Uenig Helt uenig

Jeg opplever at fastlegen er positiv til å måle kolesterolet mitt:

Jeg opplever at fastlegen er positiv til å måle blodtrykket mitt:
Jeg opplever at fastlegen er positiv til å måle blodsukkeret 
mitt:
Jeg er fornøyd med tilbudet om å måle kolesterol, blodtrykk 
og blodsukker i apotek:
Jeg synes det er enklere å måle kolesterolet mitt på apotek 
enn hos legen:

kan redusere min hjerte-kar risiko:
Jeg synes det er enkelt å vurdere om informasjon om plager/
sykdommer i media er pålitelige:

Jeg synes det er enkelt å endre kostholdet mitt:

Familien min gjør det enkelt for meg å spise slik jeg ønsker:

Jeg mener kostholdet jeg har er sunt:
Jeg mener å spise «lavkarbo» er riktig for å redusere risikoen 
for sykdom: 

13  I hvilken grad påvirker, etter din mening, følgende matvarer kolesterolnivået i blodet?

Merk: Sett ett kryss på hver linje Øker mye Øker litt Nøytralt:
Reduserer 

litt
Reduserer 

mye

Karbohydrater

Mettet fett

Umettet fett

Majones (ekte og lett)

Meierismør

Plantemargarin

Kokosolje

Karbonadedeig

Kjøttdeig
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           Takk for hjelpen!

14  Hvor viktig eller uviktig er følgende for å unngå hjerte-karsykdom? 

Merk: Sett ett kryss på hver linje Svært viktig Viktig

Verken 
viktig eller 

uviktig Ikke viktig
Svært 
uviktig

Spise mindre karbohydrater

Spise mindre fett

Spise mindre mettet fett

Spise mindre salt

Mosjonere i 30 minutter eller mer hver dag

Være normalvektig

Følge helsemyndighetenes kostråd
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rete R
oede as er landets ledende leverandør av sunn vektreduksjon og 

hold-er kurs på over 350
 steder i landet sam

t på nett. R
oede-m

etoden er en helthetlig m
etode 

m
ed fokus på hele m

ennesket, kosthold og trening, m
otivasjon og m

ental trening. Vi er 
opptatt av å hjelpe den enkelte m

ed å gå ned i vekt og legge om
 til sunne vaner. 

w
w

w
.greteroede.n

o

Tilfredsstillende
Lett forhøyet

M
oderat forhøyet

Klart 

forhøyetTotalkolesterol
< 5 m

m
ol/l

5-6,4 m
m

ol/l
6,4-7,8 m

m
ol/l

>7,8 m
m

ol/l
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V
Æ
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SISK
 A

K
TIV

Voksne bør væ
re fysisk aktive m

inst 30
 m

inutter 
om

 dagen. Bruk bena og sykkelen frem
for bilen. Ta 

trap-pen i stedet for heisen. 

M
ed jevnlig fysisk aktivitet vil det gode kolesterolet 

(H
D

L) øke, blodtrykket synke, vekten stabiliseres 
og du får m

er overskudd.SJEK
K

 FA
M

ILIEH
ISTO

R
IEN

Risikoen for hjerte- og karsykdom
m

er kan 
væ

re dobbelt så høy når foreldre eller 
søsken er ram

m
et i tidlig alder. H

ar du noen 
i næ

r fam
ilie som

 er ram
m

et, er det desto 
viktigere å følge de hjertesunne rådene. 

Totalkolesterol (m
m

ol/l)
D

ato
Boots apotek

Signatur

sjekkedagen.no

V
I B

R
YR

 O
SS O

M
 H

JER
TET 

D
ITT  

I B
oots apotek bryr vi oss om

 helsen din. For oss er det viktig å bidra m
ed gode råd, slik at 

du kan ta et aktivt valg for en sunnere hjertehelse. I alle våre 150
 Boots apotek kan du m

åle 
ditt kolesterolnivå og få inform

asjon om
 hjertesunne levevaner. 

w
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.boots.n
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facbook/
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D
en store sjekkedagen er en folkeopplysningskam

panje om
 kolesterol og hjertehelse. 

D
et er viktig at du tar vare på hjertet ditt – og det er ikke vanskelig. H

jerte- og karsyk-
dom

m
er er den største dødsårsaken i N

orge, og høyt kolesterol er en av de viktigste 
risikofaktorene. Kjenner du ditt kolesterolnivå og har kunnskap om

 hjertesunne leveva-
ner, har du et godt utgangspunkt for å gjøre de riktige grepene for god hjertehelse. 

H
jertet er din viktigste m

uskel. I hvile slår hjertet vanligvis m
ellom

 60
-80

 slag i 
m

inuttet og i løpet av en hel dag har det slått m
inst 86 0

0
0

 slag. H
jertet hviler aldri, 

det jobber hvert sekund og tar seg aldri en pust i bakken. H
jertets oppgave er å holde 

deg i live - din oppgave er å ta vare på hjertet ditt.

H
usk at sm

å grep i hverdagen kan ha store effekter på helsen din. 

H
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R
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O

M
M

ER
 

H
jerte- og karsykdom

m
er er en sam

lebetegnelse for sykdom
m

er som
 oppstår i hjertet 

og blodårene. D
e to vanligste er hjerteinfarkt og hjerneslag. Sykdom

m
ene skyldes at 

kolesterol avleires i blodåreveggen og m
edfører åreforkalkning. D

ersom
 en blodåre blir 

helt tilstoppet rundt hjertet eller i hjernen oppstår et hjerteinfarkt eller et hjerneslag. 
H

jerte- og karsykdom
m

er kan i stor grad forebygges m
ed sunne levevaner.

K
O

LESTER
O

L 

H
øyt kolesterol kan ikke m

erkes på kroppen.  
M

aten vi spiser påvirker kolesterolnivåene i blodet. A
nbefalt verdi for totaltkolesterol er 

5 m
m

ol/l. H
øyt inntak av m

ettet fett øker kolesterolet.

I blodet finner vi kolesterol som
 LD

L-kolesterol (det dårlige kolesterolet) og H
D

L-
kolesterol (det gode kolesterolet). LD

L-kolesterol kan bidra til at fett og kolesterol 
avleires i åreveggene og føre til at blodårene tettes. H

D
L-kolesterolet frakter kolesterol 

til leveren hvor det kan skilles ut.
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Kolesterolnivå
•

Blodtrykk
•

Blodsukker
•
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Røyker du er røykestopp det beste du 
kan gjøre for helsen din.
Røyking øker LD

L-kolesterolet og 
reduserer H

D
L-kolesterolet.

Sjekk bytt-ut-listen på 
w

w
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A
ntall hjerte- og karsykdom

m
er har gått betraktelig ned de siste 30

 årene. Likevel er 
det fortsatt de m

est utbredte livsstilssykdom
m

ene i N
orge. Viktige risikofaktorer for 

hjerte- og karsykdom
m

er er blodsukker, blodtrykk og kolesterol. D
u kan ikke kjenne på 

kroppen om
 du har høyt kolesterol, og ofte ikke om

 blodtrykket eller blodsukkeret er 
høyt. D

u m
å derfor m

åle deg for å kjenne ditt nivå. Sm
å endringer i livsstil og kosthold 

vil kunne senke nivået ditt betydelig, og derm
ed redusere risikoen din for sykdom

. 

U
nder “D

en store sjekkedagen” gjennom
føres det en studie som

 del av et doktor-
gradsprosjekt ved U

niversitet i O
slo. H

ensikten m
ed studien er å kartlegge nordm

enns 
nivåer av sentrale risikofaktorer for hjerte- og karsykdom

m
er. Studiet vil vurdere om

 
apotek er en egnet arena for enkle helsetjenester. 

SPIS H
JER

TESU
N

T 

Å
 spise hjertesunt er gunstig for alle. Et sunt kosthold handler om

 variasjon, og ikke 
nødvendigvis om

 å kutte ut m
atvarer. Følger du m

yndighetenes kostråd kan du væ
re 

trygg på at dette er råd som
 er godt dokum

entert. D
et er overbevisende dokum

en-
tasjon på at å erstatte m

ettet fett i kosten m
ed um

ettet fett bidrar til å opprettholde 
norm

ale kolesterolverdier og derfor reduserer risikoen for hjerte- og karsykdom
m

er. 

D
et er ikke m

ye som
 skal til å gjøre kostholdet m

er hjertesunt. D
et handler om

 å spise 
m

ye grønnsaker, frukt og bæ
r, grove kornvarer, m

indre sukker, m
indre salt og velge 

m
atvarer som

 inneholder um
ettet fett frem

for m
ettet fett. Vita hjertego’-produktene 

har et høyt innhold av det gunstige um
ettede fettet og bør derfor inngå i et hjerteven-

nlig kosthold.




