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Abstract
Background: Lifestyle affects the risk of suffering from cardiovascular diseases. Lifestyle and health behaviour are most
commonly studied by using self-assessment and self-reporting as a research method. The purpose of this study was to
illustrate how asymptomatic people with a diagnosed risk of cardiovascular diseases assess and report their current
lifestyle. In particular, the study evaluated how the participants’ self-assessed and self-reported lifestyles correlated with
health parameters that were measured such as blood pressure, cholesterol level, body mass index (BMI) and waist
circumference.
Methods: The study material was obtained from a cardiovascular health project in Lapland, Finland, which aimed at
identifying 40-year-old individuals at risk of cardiovascular disease. Screening consisted of blood tests (total level of
cholesterol, HDL, LDL, plasma glucose) and health parameter measurements (blood pressure, BMI and waist
circumference). All participants filled in a diabetes risk test, lifestyle questionnaire and dietary and physical activity
diaries. Data analyses included statistical analyses, cross-tabulation, Fisher’s Exact test (FET) and Micro-Nutrica
Nutritional Analysis Program.
Results: 37.3% of the participants assessed themselves to be obese and 54.9% thought themselves to be slightly
overweight although the calculated average BMI (30.7 ± 5.4 kg/m2) showed clearly that they were overweight. Over half
of the participants (54.7%) assessed themselves as having the recommended amount of everyday physical activity per
week but the physical activity diaries showed that the real amount was significantly less and inadequate in terms of their
health. Inadequate physical activity was connected to obesity. As well as the use of hard fat, vegetable and fibre intake was
too low which may have contributed to the elevated total cholesterol and LDL levels in the blood tests. This research
showed both over- and under-reporting. Particularly, differences in reporting were observed between overweight and
normal weight participants in addition to those whose blood test results exceeded recommended level compared with those
having results within the normal range. Over half of the participants assessed their health to be either good or at least quite
good. Some correlation between the self-assessed lifestyle and health parameters measured were found.
Conclusions: The strengths of this study were the multifaceted data collection approach, which provided a versatile view
of studying lifestyle, and the special nature of engaging voluntary participants to screenings and the reporting process.
Participants’ own assessments regarding their lifestyle were not fully in line with either the reported lifestyle or health
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parameter measurement results. This study clearly showed that physical activity and food diaries together with health
parameter measurements provide additional information about self-assessed lifestyle.
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1 Introduction
A healthier way of living plays a significant role in preventing cardiovascular diseases, the most common reason for death
worldwide. WHO has prepared action plans and strategies to promote a healthier lifestyle that underline nutrition and
physical activity as the essence of achieving this goal globally [1]. Also, the European Union has devised an action plan for
healthy nutrition and physical activity, as well as a strategy to improve national public health [2, 3]. In Finland, the Ministry
of Social Affairs and Health has devised a strategy aimed at promoting healthier lifestyles [4].
People at risk of cardiovascular diseases need to change their lifestyle and live in a healthier way. Consequently, one can
positively influence his/her cardiovascular health by implementing a healthy lifestyle which consists of regular physical
activity, healthy eating, moderate alcohol consumption and no smoking [5, 6].
Lifestyle and health behaviour are most commonly studied by using self-assessment and self-reporting as a research
method. There are different types of questionnaires and diaries which study areas such as tobacco and alcohol use, eating
habits, weight and physical activity [7, 8]. However, studying lifestyle is challenging with regards to the validity and
generalisation of the results. Indeed, self-assessment is always subjective and prone to error through possible
over-reporting and under-reporting [9-11]. In addition, cognitive factors such as recall and understanding affect selfassessment [7, 10].

1.1 Purpose of the study
A large cardiovascular health project took place in Lapland, Finland, which aimed at identifying, using a screening process,
those individuals of a specific age at risk of cardiovascular disease. In Finland, basic health care is developed through such
projects, which aim to introduce new and more advanced health practices for special target groups, for example to treat
special chronic diseases. In particular, these projects focus on preventative care in order to improve overall health.
The purpose of this study was to illustrate how asymptomatic 40-year-old people, diagnosed with a risk of cardiovascular
diseases as a result from the screening, assess and report their current lifestyle. The research questions were:
•

What is the participants’ current lifestyle and cardiovascular health?

•

How do the participants assess their current health and lifestyle?

•

How are the participants’ self-assessed and self-reported lifestyle parameters in line with the health parameters
measured?

1.2 Frame of reference
In this study, self-assessment refers to a situation where a participant chooses the most suitable answer from options given
in a questionnaire according to his/her own feelings. Consequently, self-assessment always involves emotions which may
affect the results.
Self-reporting in this study, on the other hand, refers to participants’ records of physical activity (actual exercise as times
or minutes per day/week) and diet (actual food intake as units or decilitre per portion) after the event.
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2 Methods
2.1 Settting
The study population
p
con
nsisted of 53 paarticipants with
h an identified rrisk of cardiovvascular diseasee. A large carddiovascular
health projeect took place in
i Lapland, Fin
nland, which aiimed at identify
fying, using a sccreening proceess, those individuals of a
specific age at risk of card
diovascular dissease. This stud
dy, in part, useed the project’ss study setup annd material.
The project’s study popu
ulation was form
med from peop
ple who turnedd 40 years duriing the projectt. 21 municipallities were
invited to taake part in the project
p
and 8 of them decided
d to participate.. The total num
mber of possiblee participants w
was 571; of
these, 286 (51%) particip
pated. 98 (34%
%) participants were
w identifiedd as being at riisk of cardiovaascular diseasee and these
people werre then invited
d to take part in
i an interventtion (the main focus in the pproject). 76 (78%) volunteerred for the
intervention and they weere provided with
w the opporttunity to take part in this sttudy. Consequeently, 53 voluunteered to
participate (see Figure 1).

Figure 1. Forrming the studyy population

2.2 Data collecttion
2.2.1 Sc
creening pr
rocess
The screen
ning process was
w managed by
b health care professionals. First, participants were inviited by local hhealth care
centres to undertake
u
a blo
ood test which included meassurements of thhe level of chollesterol (total, high density liipoprotein,
low densitty lipoprotein) and plasma glucose. Then
n each particippant attended a personal sccreening meetiing where
additional health
h
parametters (blood preessure, BMI and waist circum
mference) weree measured. In addition, all paarticipants
filled in a diabetes
d
risk tesst and a lifestyle questionnairee during this m
meeting and the results from bllood tests, meaasurements
and questio
onnaires were also
a discussed (see Table 1).
At the end of the meeting
g, participants received
r
speciaal instructions on how to keeep a diary of phhysical activityy and food
intake.
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Table 1. Study material
Indicator

Contents

Blood test

total cholesterol, HDL, LDL, plasma glucose

Health parameters

blood pressure, weight, height, waist circumference, BMI
age, blood pressure medication, glucose levels, BMI, waist circumference, daily consumption of
vegetables, fruit or berries, physical activity, family history of diabetes
diet, physical activity, alcohol consumption, smoking, changes in weight and health

The Diabetes risk test
Lifestyle questionnaires
Physical activity

everyday physical activity, physical fitness

Diet records

food and drink intake, meal times and circumstances

2.2.2 Self-assessment
To study their current lifestyles, participants filled in a specially designed lifestyle questionnaire. The lifestyle
questionnaire explored the participants’ own assessment of certain lifestyle parameters such as the time spent weekly on
everyday and fitness-related physical activities, physical condition, importance of exercise regarding well-being, meal
times, the quality and quantity of food, perception of personal weight and changes in weight. Alcohol and cigarette
consumption (previous and current) were also assessed.
The risk for type 2 diabetes was assessed using a separate diabetes risk test [12, 13]. The test uses participant’s age, blood
pressure medication, waist circumference, BMI, heredity, plasma glucose, daily vegetable use and amount of physical
activity. The risk is identified on a 5-level scale.
2.2.3 Self-reporting
Participants kept a record of physical activity for four weeks (28 days). In this study, everyday physical activity referred to
exercise a person does whilst carrying out, for example, household work, gardening and active commuting. The criteria for
everyday physical activity were that it lasted for a minimum of 30 minutes per day and that it was moderately vigorous.
In order to count as physical fitness, on the other hand, the criteria were that exercise was continuous, lasted a minimum of
20 minutes, and left the person out of breath and perspiring. In addition to the amount of exercise, the type of physical
fitness was also reported in the diary.
The food diary was kept for four consecutive days, one of which had to be during the weekend. The diary records consisted
of mealtime, place, circumstances and all food consumed (pieces and size of portion).

2.3 Data analysis
SPSS for Windows 19.0 was used for the statistical analysis. Common guidelines for BMI, cardiovascular health
parameters and waist circumference were used in the categorization of variables. The lifestyle variables were analysed
using cross-tabulation and the association between variables was examined using the Chi-square test as well as Fisher’s
Exact test (FET). The threshold for statistical significance was set at FET p-value .05. Significance values between 0.05
and 0.1 were treated as suggestive.
Everyday physical activity and physical fitness were analysed by using the physical activity diaries. Physical fitness
activities were categorized into aerobic, muscular fitness and mobility exercise. The analysis calculated the average and
median of days and time spent on everyday physical activity and physical fitness. The median was used in the results since
the distributions were not normal.
There were 39 physical activity diaries returned in which the amount of everyday physical activity and/or physical fitness
had been distinctly documented. There were also a total of 39 food diaries returned. They were forwarded to a dietician
16
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(student majoring in Clinical nutrition at the University of Eastern Finland, faculty of Health Sciences) for analysis. They
were analysed using the Micro-Nutrica Nutritional Analysis Program.

3 Results
All study participants (men 57%, women 43%) had been identified with at least one risk factor for cardiovascular diseases
before entering the study. Over half of the participants had a low education level. 76% of the participants had
physically-demanding jobs. Participant characteristics are shown in Table 2.

3.1 Obesity
According to this study, 37.3% of the participants assessed themselves to be obese and over half of them thought
themselves slightly overweight (see Table 3). The difference in self-assessments between men and women was
statistically significant (FET p-value .047). 72.7 % of men assessed themselves to be only slightly overweight and 27.3%
to be obese. For women, the figures were 41.2 % and 44.8% respectively.
Table 2. Distribution of socio-demographic characteristics (n = 53)
Characteristics

n

%

Marital status
Married/cohabiting

46

87

Other

7

13

Low

27

51

Medium

17

32

High

9

17.0

Manual paid work

16

31

Non-manual paid work

24

46

Unemployed

13

23

At work

40

76

Does not work

13

25

0

18

35

1–2

19

37

>3

14

27

Cardiovascular disease and associated risks

14

29

Other conditions(for example cancer, spinal injury)

8

17

No illnesses

26

54

0

12

23

1–2

26

49

>3

15

28

Education level

Employment status

Work situation at the moment

Medical consultation during the last year

During the past year diagnosed with a medical condition and / or manages condition

Number of children

However, according to measurements, the total BMI average was 30.4 (recommendation < 24.9). 61 % of men and 47% of
women had a BMI greater than 30. 69.6% of men had a waist circumference larger than 102 cm (recommendation < 90
cm), while 63.3% of women had a waist circumference that exceeded 88 cm (recommendation < 80 cm).
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According to the participants’ own assessment, 42.6% believed that they had gained weight during the previous year.
Women (58.6%) particularly felt that they had gained weight whereas only 16.7% of men felt the same. The difference was
statistically significant (FET p = .011).

3.2 Quality of diet
Over half of the participants (64.2%) assessed that they had a healthy or quite healthy diet. However, at the same time,
69.8% assessed that they ate less than 500g per day of vegetables and only 13.2% assessed that they included
approximately 500g of vegetables in their diet per day (17% could not say).
Over half of the participants assessed that they used soft fat on bread (54.7%) and in cooking (51.9%). 26.4% said they
used bread which had a fibre content of more than 10g/100g of bread (see Table 3). On the other hand, 41.5% of all the
participants were not able to tell how much fibre the bread used daily contained, especially men (60.9%). 62.3% of the
participants claimed to read through product descriptions on grocery packaging (see Table 3).
According to the food diaries, the total energy intake on average was 1692 kcal. The amount of saturated fats used was 13
E%, the amount of monounsaturated fats 11 E%, and the amount of polyunsaturated fats 5.5 E%. Average vegetable intake
was 261 g/day and fibre intake 19.5 g/day. Carbohydrate intake per day was below the recommended level. Salt intake was
3941 mg/day (see Table 4).
The participants’ average total cholesterol level and LDL cholesterol were higher than recommended. The risk of type 2
diabetes was increased to some extent (see Table 5).

3.3 Alcohol and tobacco use
Over half of the participants assessed that they consumed alcohol once a month, or less than once a month and, overall,
women assessed that they consumed alcohol less than men (FET p-value .012). 40.0% assessed that the strength of alcohol
they consumed was, by volume, 2.9%–4%. Single dose of alcohol was smaller with women than with men (FET
p-value .044) but women consumed stronger alcohol (alcohol by volume > 4.7%) than men (FET p-value .037).
37.7% had never smoked and 62.3% had smoked at some point. At the time of the study, 18.9 % smoked every day, 9.4%
smoked occasionally and 71.7 % did not smoke at all.

3.4 Physical activity
Of all the participants, 93.3% thought that regular exercise had an effect on their well-being. 57.7% assessed their health to
be at least quite good; 56.7% assessed their physical condition to be satisfactory (see Table 3).
Over half of the participants (54.7%) assessed that they took a total of 3–4 hours of everyday physical activity per week
when, on the other hand, 26.4% could not evaluate whether they achieved the recommended level of everyday physical
activity. 32.7% of the participants believed that they achieved the minimum physical fitness recommendation (2–3
hours/week for at least 20-60 minutes) but 11.5% could not evaluate whether they achieved the recommended level of
physical fitness (see Table 3).
Based on physical activity diaries, however, the median for everyday physical activity was 12 days/4 weeks, on which at
least 30 minutes of everyday physical activity was documented. Participants reported doing physical fitness exercise on 9
days / 4 weeks, with the average total time taken being 7 hours. Physical fitness exercise was aerobic and included walking,
Nordic walking, running, cycling and skiing. Muscular strengthening and balance training were documented in 12 diaries,
with the median time spent being 2.5h/4 weeks (see Table 6).
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Table 3. Participants’ self -assessed lifestyle (n = 53)
Variable

%

Opinion of weight
Slightly overweight

54.9

Obese

37.3

Changes in weight
has increased in the last year

42.6

has stayed the same in the last year

38.3

has decreased in the last year

19.1

Health
very or quite good
average level
poor
Exercise
3 – 4 hours of everyday activities a week
I cannot say
2 – 3 hours of fitness activities a week for 20-60 min
Fitness activities below recommendation
I cannot say
Satisfactory physical condition
Exercise affects wellbeing
Diet

57.7
38.5
3.8
54.7
26.4
32.7
55.8
11.5
56.7
93.3

1 – 2 meals and snacks a day

41.5

3 – 4 meals and snacks a day

45.3

Diet affects wellbeing
I cannot say
Eats a fairly healthy diet, or a quite healthy diet
Eats ≥500 grams of vegetables a day
Eats <500 grams of vegetables a day
I cannot say
Uses light and soft fat products on bread
Uses soft fats when preparing food

84.9
15.1
64.2
13.2
69.8
17.0
54.7
51.9

Mainly uses low-fat cheese

34.0

Mainly uses low fat cold-cuts
Uses bread with fibre content above 10g/100g
Uses bread with fibre content above 6g/100g
I cannot say

56.6
26.4
22.6
41.5

Eats sugary and fatty snacks daily

43.3

Uses the plate model when putting together a meal

24.5

Reads through the descriptions on grocery packages

62.3

Alcohol usage
once a month or less often

51.9

2 – 4 times a month

30.8

Amount consumed when drinking
0 – 1 units

38.8

3 – 4 units

28.6

Volume of alcohol per drink
2.9 – 4.7%

40.0

>4.4%

28.0
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Table 4. Diet according to diary records (n = 53)
Variable

Mean

Median

SD

Total energy (kcal)

1692

1669

486

Total fats (E%)

35

34

7.01

Saturated fats (E%)

13

13

3.58

Monounsaturated fats (E%)

11

11

3.03

Polyunsaturated (E%)

5.5

6

1.3

Protein (E%)

19

19.5

2.9

Carbohydrates (E%)

44

44

8.09

Fibre (g)

19.5

19,6

6.9

Cholesterol (mg)

242

230

107.3

Vitamin C (mg)

71

72

36.6

Vitamin D (mg)

6.1

5.6

3.6

Folic acid (µg)

227

214

64.8

Sodium (mg)

3941

2690

941

Vegetables (g)

261

265.6

126.5

Fruit (g)

106

102

70.75

Berries (g)

19

0

31.8

Root vegetables (g)

25

17

31

Green vegetables (g)

97

88

61.53

Nuts and pulses (g)

2

0.5

3.84

Potatoes (g)

87

78.5

56.2

Table 5. Cardiovascular health (n = 53)
Variable
Mean

Median

SD

Systolic blood pressure (mmHg)

132

129

16.5

Diastolic blood pressure (mmHg)

87

86

12.6

Total cholesterol (mmol/l)

5.2

5.2

1.0

HDL-cholesterol (mmol/l)

1.32

1.28

0.31

LDL-cholesterol (mmol/l)

3.26

3.26

0.66

Diabetes Risk Score*

9

10

4.3

Glucose (mmol/l)

5.35

5.35

0.48

BMI

30.4

30.4

5.4

Men

106

105

11.3

Women

95

92

14.6

Waist circumference

* risk of type 2 diabetes is 4/100

Table 6. Everyday physical activity and physical fitness as exercise days and time spent over 28 days
Time in hours

Day
Mean

Median

SD

Mean

Median

SD

Everyday physical activity

12

12

8.04

..

..

..

Physical fitness

9

8

5.6

7

5

6
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3.5 Correlation between self-assessment and measurements
Some correlation between the self-assessed lifestyle and the health parameters measured was found (see Table 7). Women
whose waist circumference was at the recommended level assessed themselves to eat bread which contained a high
amount of fibre (FET p-value .026). Those participants whose LDL cholesterol level was within the normal range assessed
themselves to be obese while, on the other hand, those whose LDL cholesterol level exceeded the recommended level
assessed themselves to be only slightly obese (FET p-value .009). Those participants whose HDL cholesterol level was
below the recommended level but who assessed that they experienced everyday physical activity as recommended (FET
p-value .034) assessed their health to be average (FET p-value .053).
Participants with a total cholesterol level exceeding the recommended level assessed themselves slightly overweight while,
on the other hand, those whose cholesterol level was as recommended assessed themselves to be obese. In addition,
participants with normal cardiovascular health parameters underestimated the healthiness of their lifestyle. Contrastingly,
those participants whose cardiovascular health parameter measurement results exceeded recommendations overrated the
healthiness of their lifestyle.

4 Discussion
In this study, it was shown how people with a diagnosed risk of cardiovascular diseases assess and report their current
lifestyle. The study reveals interesting observations about participants’ self-assessment and self-reporting. Table 8 shows
the main findings of how lifestyle relates to self-assessment, self-reporting and the health parameters measured.
Participants did not consider themselves to be obese although measurements showed otherwise. Abdominal obesity was
clearly evident. Women were found to be more critical about the perception of their weight than men. Being overweight
indicates a lifestyle where there is little physical activity, a good deal of sitting down and a diet that does not adhere to
recommendations [14-17]. The more obese a person is, the more likely that person is to be at a risk of cardiovascular
diseases [18].
Table 7. Self-assessed lifestyle parameters, health parameter measurements and their relationship

%

Systolic blood
pressure/mmHg

Slightly
overweight

Obese

Health
very or
quite
good

Health
averag
e level

3–4
hours of
everyday
activities
a week

I
cannot
say

2–3 hours of
fitness
activities a
week for
20–60 min

I can
not
say

Eats 500
grams of
vegetable
s a day

I can
not
say

Uses
light
and
soft fat
produ
cts on
bread

Uses
bread
containing
fibre >
10g/100g

I
can
not
say

46.2

p=.022*

< 129

50

41.7

45.8

70.8

25.0

57.7

23.1

34.6

11.5

11.5

19.2

50.0

26.9

130 – 139

23

75.0

25.0

50.0

41.7

41.7

41.7

41.7

16.7

33.3

16.7

50.0

25.0

8.3

> 140

27

66.7

33.3

49.9

57.1

61.5

23.1

25.0

8.3

0.0

15.4

61.5

23.1

69.2

Cholesterol

p=.091*

< 5 mmol/l

42

36.8

52.6

70.7

30.0

52.4

23.8

33.3

9.5

14.3

14.3

54.1

33.3

38.1

> 5 mmol/l

58

67.9

28.6

48.3

44.8

56.7

26.7

31.0

13.8

13.3

20.0

66.7

23.3

43.3

P=.053*

HDL cholesterol

P=.034*

< 1 mmol/l

19

71.4

28.6

22.2

66.7

62.2

24.3

32.4

77.8

0.0

66.7

66.7

35.1

44.4

> 1 mmol/l

81

51.4

40.0

65.7

31.4

33.3

11.1

22.2

54.1

13.5

70.3

54.1

11.1

43.2

LDL cholesterol

p=.009*

< 3 mmol/l

38

26.7

66.7

62.5

37.7

47.1

29.4

23.5

5.9

5.9

17.6

58.8

29.4

47.1

> 3 mmol/l

62

70.4

22.2

53.6

29.3

62.1

17.2

34.5

13.8

17.2

17.2

55.2

31.0

41.4

Waist
circumference
Men
< 94 cm

p=.026*
7

25.0

50.0

75.0

25.0

50.0

0.0

0.0

25.0

50.0

0.0

25.0

25.0

75.0

> 95 cm

36

66.7

33.3

52.9

47.1

61.1

16.7

29.4

5.9

11.1

16.7

66.7

16.7

61.1

Women
< 80 cm

8

75.0

25.0

25.0

75.0

75.0

0.0

25.0

0.0

0.0

0.0

75.0

100

0.0

> 81 cm

49

52.0

40.0

64.0

28.0

46.2

11.0

42.3

15.4

11.3

23.1

46.2

23.1

30.8

*= Fisher Exact-test
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Table 8. Summary of self-assessment, self-reporting and objective measurements
Self-assessment

Self-reporting

waist circumference: men 106 cm, women
95 cm average BMI 30.4

Slightly overweight
3 – 4 hours of everyday activities a week
Physical fitness < 2 – 3 times a week for 20
– 60 min
Vegetable intake below recommendation
Soft fat on bread and in cooking
Fatty cheese and snacks
Vegetable intake and fibre content of
bread below recommendation
Cheese and cold cuts

Measurement

reported amount below recommendation
reported amount below recommendation
reported amount below recommendation
reported amount as recommended
hard fat intake exceeded
recommendation

total cholesterol level and LDL elevated

fibre intake below recommendation

total cholesterol level and LDL elevated

salt intake exceeded recommendation

total cholesterol level and LDL elevated

Participants did not exercise enough, either when related to their health or when compared to the recommendations [19].
Regular and sufficient physical activity helps to decrease waist circumference and to prevent chronic diseases [20, 21]. There
was a discrepancy between self-assessed and self-reported everyday physical activity. Participants assessed that they
exercised regularly in the form of commuting, daily life and gardening but, according to the diaries, the minimum
recommendation for everyday physical activity was not met. By increasing daily exercise, the risk of cardiovascular
diseases decreases [18] and even small amount of light exercise during the working day has a positive effect on
cardiovascular health [22]. However, the benefit from exercise increases significantly when both the intensity and amount
of exercise are increased [23].
With regard to vegetable use, self-assessed lifestyle parameters and food diary records matched the actual consumption.
However, participants ate fewer vegetables in total than recommended. Daily consumption of fruit and vegetables has a
positive effect on cardiovascular health [24].
Based on the food diary analysis, total fat intake was at the recommended level. Over half of the participants assessed that
they used monounsaturated fat on bread and in cooking. This result agreed with the food diaries, and the recommendation
for soft fat usage was also followed. However, the intake of saturated fat exceeded the recommended levels [15]. According
to the self-assessment, the sources of hard fat were cheese and fatty snacks. It is important to take into account the
relationship between unsaturated and saturated fat in the daily diet. Also with regards to fibre intake, the participants’ own
assessment and food diary records agreed with the actual intake levels; however, most participants did not receive enough
fibre.
A link between participants’ cholesterol level and diet was observed. Saturated fat in food increases total cholesterol level
in addition to LDL [25, 26] which was also observed in the participants blood test results. Fibre intake has also been shown to
reflect cholesterol level; that is, fibre decreases LDL cholesterol in blood [25, 26]. The participants’ fibre intake was low
which was linked to the increased cholesterol level. Blood cholesterol reacts quickly to changes in diet [26].
The participants’ blood pressure was satisfactory although their salt intake significantly exceeded the recommended level.
Though diet as a whole forms the basis for health and weight control, the quality of fat, a sufficient quantity of vegetables
and fibre, and moderate salt use are key preventatives of cardiovascular diseases [26-28].
Participants realised that physical activity and diet affect well-being. Through minor but permanent changes in diet and
physical activity, health and well-being can gradually be improved [20, 29]. Moderate alcohol consumption and no smoking
are absolute preconditions for good health. Although all the health parameter measurement results did not meet the
recommendations, and though improvement is required with regards to physical activity and diet, participants assessed
their health to be good or quite good.
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In this study, health care professionals carried out all measurements. Consequently, these measurement results are more
reliable than if participants had taken them themselves, see Spencer [30]. One challenge in lifestyle questionnaire studies is
the possibility for over-reporting or under-reporting, either consciously or subconsciously. However, self-assessment
information is very important because it represents people’s own perspective of their lifestyle. It is known that personal
perspective underlies the choices that people make.
Assessment of everyday physical activity is challenging. Exercise is often regarded as being sufficient or even exceeding
recommendations (over-reporting) as witnessed in this study. It has been found that the obese tend to over-report physical
activity [31] which was also the finding in this research. Those participants whose health parameter measurement results
exceeded recommendations believed that they exercised more than they actually did (over-reporting). In addition, they
assessed that their diet followed recommendations more than those whose measurement results were within the normal
range.
As people become more aware of what affects health and well-being, lifestyle and dietary studies are bound to encounter
under-reporting issues. Many feel guilty of their eating habits and, therefore, participants may embellish results either
consciously or subconsciously [32]. Moreover, the assessment of one’s own lifestyle may be affected by general opinion,
such as preferred health behaviour or appearance, or what is generally socially acceptable as, for example, in the case of
smoking and alcohol consumption [7].
In some previous studies, it has been found that women and the overweight [33-35], in addition to less well-educated
people [9, 34], tend to under-report their eating. However, Novotny [36] did not find significant differences between men and
women. In this study, the purpose was not to compare results between sexes but rather to form a summarized view of how
self-assessment and self-reporting agree with measurement results.
Unreliable reporters have been found to under-report their consumption of unhealthy food selectively [9, 37]. In this research,
the participants’ daily energy intake [15] was low which contradicts their significant overweight. This may be an indication
of dietary under-reporting. Under-reporting may have a significant consequence if one under-reports in, for example, a
diabetes risk test. Consequently, the risk may remain unidentified and the person with the underlying risk will be left
without the required care.
Cognitive processes such as comprehension, memory retrieval, decision-making and response generation affect selfassessment and self-reporting, and potential errors affecting research validity may occur in all of these processes [7]. It is
easier to recall and evaluate concrete items such as daily vegetable intake. This was also found in this research when
comparing, for example, the “I don’t know” answers between the amount of vegetables and the amount of fibre consumed.
In order for the participant to be specific about answering the lifestyle questionnaire (e.g. what kind of fat is used on bread),
one must be interested and aware of daily choices by, for example, reading grocery packaging. Interpretation of the
assessment scale (e.g. how one defines “quite good”) affects participants’ answers, something found by Shephard [10] in his
study. Those with weaker cognitive skills have been found to under-report their eating [9]. Nationality has also been found
to affect assessment answers [29].
Although self-assessment and self-reporting both depend on cognitive and situational factors, validity differs between the
different measures [22], and cannot be predicted or evaluated unambiguously.
A detailed assessment of physical activity using questionnaires is problematic due to the lack of a clear definition of
particular types of exercise [10]. It is challenging to classify and differentiate between different types of activities,
understand and internalise different terms as well as to define the length and intensity of certain types of physical
activity [7, 10]. In this study, participants separately assessed everyday physical activity and physical fitness. They were
provided with specific definitions and criteria as to how to fill in the lifestyle questionnaire and exercise diary. Despite the
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clear guidance, it was found that it was easier to assess and report physical fitness than everyday physical activity. Such
diaries form a good basis for investigating the internalisation of physical activity terminology.
At present, technology provides more objective means for measuring physical activity. For example, a pedometer, a heart
rate monitor and an accelerometer enable direct measurement of inactivity and energy consumption [38-40]. Food diary
information, on the other hand, cannot be obtained in the same way as such, but new instruments for evaluating energy
consumption have been developed. Single nutrient intake and effect can be investigated by using biomarkers [41].
In this research, the study population was rather small. Due to the voluntary nature of the study and lack of commitment
reduced the number of participants. With regard to method, another issue to take into account in self-assessment studies is
the Hawthorne effect, which refers to the effect of being under observation [42]. These issues may affect results
interpretation and generalisation in this study as well. Chiuve [43] has found that, although errors in reporting lifestyle are
inevitable, self-assessment and self-reporting provide such unique information and understanding which cannot be gained
otherwise [44].
However, this type of research provides important input for health care policy makers when prioritising preventative
health care actions to improve national health [45]. In this study, asymptomatic 40-year-olds from a particular region in
Finland were selected as participants. They represented a special research target group due to their expected disease
heredity, age and life situation. Cardiovascular diseases have been associated with family history [46] and thereby, the
region provided interesting research environment in this study. These types of studies, which are conducted on
asymptomatic participants, contribute to the identification of people with risk factors and the early prevention of
cardiovascular diseases [47].

5 Conclusions
The strengths of this study were the multifaceted data collection approach, which provided a versatile view of studying
lifestyle, and the special nature of engaging voluntary participants to screenings and the reporting process. Participants’
own assessment of their lifestyle was not fully in line with either the reported lifestyle or health parameter measurement
results. Consequently, in order to form as objective view as possible of a person’s lifestyle, self-assessment and selfreporting as a method may not be sufficient.
Although self-assessment as a method always incorporates some degree of error, it is a valuable research method when
studying lifestyle. In the future, improved technology for measurements and observations can be utilised together with
self-assessment and self-reporting in order to provide objective information about lifestyle and the means for implementing lifestyle changes and counselling interventions.
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