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Abstract

Background: For patients, usually the first and most preferred contact person on health issues is still the doctor
and most persons see their doctor at least once a year. Therefore, physical activity counselling strategies delivered
by a physician seem to be a promising approach for physical activity improvement. The aim of this work is to show
prevalence and time trends in physical activity counselling by primary health care physicians from 1997–1999 to
2008–2011 in Germany.

Methods: Data from two representative cross-sectional health interview and examination surveys of the Robert
Koch Institute were used. Prevalence proportions of physicians’ physical activity counselling and patients’ utilisation
of health promotion programmes in relation to physical activity counselling were analysed. Strengths of associations
were calculated by using binary logistic regression models. Overall, 11,907 persons aged 18–64 years were included in
the analyses.

Results: Physical activity counselling prevalence decreased from 11.1 to 9.4 % in men and from 9.3 to 7.7 % in women
over ten years. Only persons with accumulated health risks (OR 5.33; 95 % CI 1.89–15.00) and persons with diagnosed
diabetes mellitus (OR 3.42; 95 % CI 1.68–6.69) showed significantly higher counselling proportions in 2008–2011
compared to 1997–1999. Men were more often counselled on physical activity than women, but women showed
significantly higher participation rates in physical activity promotion programmes in both surveys. In both sexes
significantly higher participation rates could be observed in persons who had received some activity counselling by
a physician.

Conclusion: Although, evidence underlines the positive health effects of regular physical activity; overall, physicians
counselling behaviour on physical activity decreased over time. However, it is positive to note that a trend towards a
disease-specific counselling behaviour in terms of a tailored intervention could be observed.
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Background
In 2013, Joy et al. published an article entitled physical
activity counselling in sports medicine: a call to action
[1]. Therein they stated the enormous potential of phys-
ical activity for the prevention and management of most
chronic non-communicable diseases (NCDs), and as
they call it the ethical and legal obligation of physicians
to encourage and help their patients to be more physic-
ally active.

Physical activity levels according to the guidelines can
potentially lower the risk of cardiorespiratory diseases by
35 % and of type 2 diabetes or metabolic syndrome by
30–40 %, compared to sedentary individuals, and overall
mortality can be reduced by 32 % when comparing most
with least active subjects [2, 3]. Additionally, physical
activity and exercise are associated with decreased risks of
mental disorders like depression or anxiety [4, 5], im-
proved muscular and bone health [6, 7], reduced cancer
rates [8] as well as an overall increase in cardiorespiratory
fitness and wellbeing [3]. Furthermore, physical in-
activity is held responsible for 4.2–19.2 % of all-cause
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mortality within the European Union and about 7.5 %
in Germany [9].
Beside the growing body of evidence regarding the

positive health effects of regular physical activity and the
integration of physical activity recommendations in
national and international guidelines [2, 8, 10], quality
assured prevention programmes as well as structured
disease management programmes for many NCDs were
developed and implemented in the German health care
system in the year 2000 and 2003 respectively [11]. Next
to pharmacological therapies, lifestyle modifications
including physical activity improvements are major con-
cepts of many such programmes. For patients, usually
the first and most preferred contact person on health is-
sues is still the doctor and most persons see their doctor
at least once a year [13, 14]. Therefore, physical activity
counselling strategies delivered by physicians seem to be
a promising public health approach for physical activity
improvements on a population-wide level. Close connec-
tions to providers of prevention and disease manage-
ment programmes may improve patient-centred care
and may help to reduce costs in the health care system.
Barnes et al. [15] showed time trends from 2000 to 2010
of physical activity counselling rates in the U.S. They
reported an overall increase of about 10 % in U.S. adults
who had received physician’s or other health profes-
sional’s advice to exercise or other physical activity in
the last 12 months [15].
Addressing these facts, it was of particular interest if

physicians’ counselling behaviour changed over time and
if physical activity counselling is associated with patients’
utilisation of health promotion measures. Therefore, the
aim of this work is to examine prevalences and temporal
trends in physical activity counselling by primary health
care physicians and participation rates in physical activ-
ity promotion programmes from 1997–1999 to 2008–
2011 in Germany.

Methods
Dataset
Two representative health surveys of the Robert Koch
Institute were used to determine physical activity counsel-
ling prevalences and to calculate temporal trends. The first
“German National Health Interview and Examination
Survey 1998” (GNHIES 98) was conducted from 1997 to
1999 and the “German Health Interview and Examination
Survey for Adults” (DEGS 1) was conducted from 2008 to
2011. Both surveys are part of the ongoing health moni-
toring system of the Robert Koch Institute. The recruit-
ment strategies of GNHIES 98 and DEGS 1 consisted of
age- and sex-stratified random samples selected from local
population registries; participants of the GNHIES 98 were
repeatedly invited to participate in DEGS 1. Methods,
study design and exact study compositions are described

elsewhere [16, 17]. Overall, study population of GNHIES
98 consists of 7124 persons and DEGS 1 consists of 8152
persons between 18 and 79 years of age. Participation in
both surveys was voluntary and informed consent was ob-
tained from all participants. Both surveys were approved
by the Charité Universitätsmedizin Berlin ethics commit-
tee and by the Federal Commissioner for Data Protection.
In addition to an extensive health examination

programme, both surveys comprised a self-administered
questionnaire on different health issues like current or
former (chronic) diseases, individual health behaviour like
diet or physical activity, socio demographic and socio
economic parameters and health care utilisation as well as
participation in prevention programmes. To answer the
research question of this paper, our main focus was on the
data on self-reported physical activity counselling pro-
vided by a primary health care physician over the last
12 months before the interview. Because this question was
only asked to persons up to 64 years of age, participants
aged 65 and above were excluded from the analyses.

Data analyses
Stratified analyses of men and women as well as analyses
specific for disease (coronary heart disease, hypertension,
diabetes, any type of cancer), socio demographic and
socio economic factors (BMI, socio economic status,
duration of sport participation per week) were con-
ducted with data from both surveys separately. Socio
economic status (SES) is based on educational back-
ground, occupational status and income. The upper and
the lowest 20 % of the sample were classified as high
SES and low SES respectively; the remaining 60 % were
assigned as middle SES [18]. Stratified trend analyses
were conducted between 1997–1999 and 2008–2011,
but not gender specific. For a more detailed and in-
depth analysis of physicians physical activity counsel-
ling behaviour, risk scores (0–3) for accumulated
cardio-metabolic health risks were calculated for each
participant. Every predefined cardiovascular risk factor
(diabetes, overweight, hypertension) was assigned with
a score-value of 1. Risk scores of 0–1 were classified as
normal cardio-metabolic risk; score-values of 2 as elevated
risk and score-values of 3 as high cardio-metabolic risk.
Additionally, stratified participation rates in physical activ-
ity promotion programmes in association with physical
activity counselling were analysed and time trends were
calculated.
To obtain reliable and comparable outcomes, design

weights were calculated, regarding socio economical
characteristics, such as age and sex. In a second step the
overall sample was adjusted to the population figures of
the Federal Statistical Office for the year 2010 [17]. All
statistical analyses were conducted by using SAS 9.4.
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Univariate logistic regression models for complex sam-
ples (PROC SURVEYLOGISTIC) were applied to calcu-
late stratified effect measures and trend analyses.

Results
After excluding participants’ aged 65 years or older, 11,907
persons remained in the final dataset. Exact Information
on the age distributions can be seen in Table 1.
As shown in Fig. 1, the counselling prevalence de-

creased from 1997–1999 to 2008–2011 in both sexes in
almost all age groups. In 2008–2011, only persons aged
60 years or older reported a higher counselling preva-
lence compared to the earlier time period. In men, a
continuous increase in self-reported physical activity
counselling from younger to older age groups with a
peak in men 50–59 years could be observed in both
surveys with an exception in 18–29 year old men in
1997–1999. After the age of 60, the counselling preva-
lence seemed to decrease again to a lower level.
Although, it is important to note that these observations
are only statistically significant in the age group 18–29
years in men. In women this trend towards increasing
counselling rates by age could not be observed. The ana-
lyses showed slightly but not significantly higher physical
activity counselling proportions in men compared to
women in almost all age groups (Fig. 1).
In the time period of 2008–2011, physical activity

counselling prevalence was significantly higher in obese
persons than in non-obese (men: OR 2.56, 95 % CI
1.67–3.93; women: OR 1.62, 95 % CI 1.08–2.42). This
was also true for diabetes mellitus (men: OR 4.51, 95 %
CI 2.54–8.01; women: OR 4.67, 95 % CI 2.65–8.25),
hypertension (men: OR 2.29, 95 % CI 1.64–3.21; women:
OR 1.90, 95 % CI 1.30–2.79) and coronary heart disease
(OR 2.56, 95 % CI 1.54–4.27). However, these condition-
specific differences were not seen in 1997-1999. The
total number of cancer patients was too small for reli-
able effect estimates. Higher counselling proportions
towards persons who were more physically active were
only seen in the time period 1997–1999, but not in
2008–2011. In both time periods a social gradient

towards higher counselling prevalences in the highest
socio economic group can be observed (Table 2).
When looking at temporal trends between 1997–1999

and 2008–2011 (Table 2), a major decrease in the preva-
lence of physical activity counselling can be seen. Only
persons with diagnosed diabetes mellitus (OR 3.42, 95 %
CI 1.68–6.96) and persons in the highest risk group for
cardio-metabolic diseases (OR 5.33, 95 % CI 1.89–15.00)
reported significantly higher physical activity counselling
proportions in the later than in the earlier time period.
Thus, the counselling prevalence in diabetic men in-
creased by 19 % and in diabetic women by 16.6 %. Men
with accumulated cardio-metabolic health risks reported
an increase by 26.1 % and women by 22.0 % from 1997–
1999 to 2008–2011. Persons with a high risk-score were
almost 6-fold more likely to have received physical activity
counselling by their primary health care physicians than
were persons in the lowest risk-group in 2008–2011 (OR
5.88, 95 % CI 3.18–10.87).
Self-reported participation in physical activity promo-

tion programmes was significantly more frequent in
women than in men, regardless of whether or not they
had received some physical activity counselling. Men and
women who had received some counselling were signifi-
cantly more likely to have participated in physical activity
promotion programmes. Overall, temporal trends regard-
ing participation in physical activity promotion pro-
grammes showed a significant increase in both sexes from
1997–1999 to 2008–2011. All effect measures and preva-
lence estimates are listed in Table 3.

Discussion
This paper analysed prevalences of physical activity
counselling by primary health care physicians during
consultations on the one hand and patients’ participa-
tion in physical activity promotion programmes on
the other hand, with special emphasis on temporal trends
between the study periods 1997–1999 and 2008–2011 in
Germany.
In both surveys every effort was made to obtain repre-

sentative random samples from the general population.
Slightly higher response proportions of elderly people
were controlled for by applying survey weights in data
analyses. All non-participants were asked to complete a
non-responder questionnaire, which was answered by
42 % of non-participants. Comparisons between partici-
pants and non-participants did not show any substantial
differences [16, 17]. Therefore, we assume that any con-
clusions drawn from the samples can be generalised to
the German population. Since the survey data were stan-
dardised to the German population of 2010, any results
of trend analyses cannot be explained by changes in the
age-sex composition of the population over time.

Table 1 Absolute numbers of men and women in GNHIES 98
and DEGS 1

GNHIES 98 (1997–1999) DEGS 1 (2008–2011)

Age [years] Men Women Men Women

18–29 626 636 525 547

30–39 731 785 473 541

40–49 606 671 716 823

50–59 645 677 735 857

60–64 283 309 340 381

Total 2891 3078 2789 3149
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Time trends
Although, evidence underlines the positive health effects
of regular physical activity; overall, physicians’ counsel-
ling behaviour on physical activity decreased over time.
This is in contrast to the increasing evidence about the
beneficial effects of physical activity on most chronic
non-communicable diseases. Most national and inter-
national guidelines for the treatment and prevention of
these diseases include physical activity recommendations
[2, 8, 10]. Also, due to high or even increasing rates in
chronic diseases like diabetes, cancer or cardiovascular
diseases and health risk factors like hypertension, physical
inactivity or obesity, a 9.4 % prevalence of physical activity
counselling in men and 7.7 % in women (2008–2011)
seems inadequate to address the major health challenges
of an aging society. However, it is positive to note that a
trend towards a disease-specific counselling behaviour in
terms of a tailored intervention could be observed. Per-
sons with diabetes mellitus or a high cardio-metabolic risk
profile reported significant higher counselling proportions
in 2008–2011 compared to 1997–1999. This fact could be
due to a better availability of disease management and
physical activity promotion programmes since 2000 and
2003, respectively [19]. Since that, physicians can refer
their patients to structured and quality-assured health
promotion programmes. In 2012, solely in the region of
North-Rhine with 9.5 million statutory insured persons
approximately 500,000 patients with diabetes mellitus
were treated in structured disease management pro-
grammes [20]. Nevertheless, time trends of about a 10 %
increase in physical activity counselling from 2000 to 2010
reported by Barnes et al. from the U.S. and an overall 1/3
of patients being counselled during visits to their doctors
in 2010 [15] differ widely from our results. These differ-
ences may, at least in part, be explained by differences in

the questions asked to study participants. In the National
Health Interview Surveys (NHIS) participants were asked
whether they had been advised by a physician or other
health professional to begin or continue doing exercise or
physical activity. In our GNHIES 98 and DEGS 1 studies,
participants were asked whether they had received any
physical activity counselling provided by a physician.
Findings of elevated counselling addressed at persons with
diabetes or cardiovascular disease or obesity in the NHIS
correspond with our findings, but on a higher level.

Physical activity promotion
In general, patients’ good accessibility in the primary
health care setting is a great opportunity for physicians
addressing lifestyle counselling to their patients and can
make a contribution to risk factor prevention and the
maintenance of a healthy lifestyle. Our results suggest that
patients who had been counselled by a physician have at
least a two-fold increased likelihood to participate in
physical activity promotion programmes compared to
uncounselled patients. However, cross-sectional data does
not allow making any assumptions on causality.
One reason why many physicians still do not provide

information about the health benefits of regular physical
activity to their patients may be a lack of time and an
insufficient reimbursement for providing counselling ser-
vices [1, 21]. In 2008 a German health insurance company
estimated that a patient’s visit to a doctor takes 7.8 min on
average [22]. Under these circumstances comprehensive
physical activity recommendations may not be feasible.
Physicians, as an authority on health issues for their

patients, have the potential to influence patients’ health
by giving them competent advice on physical activity
and health behaviour change. As Joy et al. [1] sum-
marised, the “Activity Counseling Trial”, a simple and

Fig. 1 Age stratified prevalence estimates of physicians’ counselling on patients’ physical activity behaviour. Detailed legend: Prevalence estimates
incl. 95 % confidence intervals are shown for the time periods of both health surveys; 1997–1999 (GNHIES 98) and 2008–2011 (DEGS 1)
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Table 2 Temporal trends in prevalence of physical activity counselling and effect estimates of stratified group comparisons

Physical activity counselling prevalence

1997–1999 2008–2011 1997–1999 vs 2008–2011

(%) OR (95 % CI) (%) OR (95 % CI) OR (95 % CI)

Men 11.1 Ref. 9.4 Ref. 0.84 (0.62–1.03)

Women 9.3 0.82 (0.67–1.02) 7.7 0.80 (0.63–1.02) 0.82 (0.65–1.02)

Men Women Men Women Total

(%) OR (95 % CI) (%) OR (95 % CI) (%) OR (95 % CI) (%) OR (95 % CI) OR (95 % CI)

BMI

18.5 – <25.0 9.8 Ref. 9.4 Ref. 6.5 Ref. 6.2 Ref. 0.64*** (0.53–0.77)

25.0 – <30.0 11.4 1.19 (0.86–1.63) 10.2 1.10 (0.81–1.49) 8.8 1.39 (0.94–2.08) 6.5 1.06 (0.73–1.53) 0.70** (0.54–0.91)

30.0 + 12.2 1.29 (0.84–1.96) 7.8 0.82 (0.54–1.25) 15.1 2.56*** (1.67–3.93) 9.7 1.62* (1.08–2.42) 1.30 (0.92–1.82)

Diabetes

No 11.1 Ref. 9.2 Ref. 8.6 Ref. 7.1 Ref. 0.76*** (0.65–0.88)

Yes 10.8 0.97 (0.46–2.03) 9.8 1.08 (0.39–2.99) 29.8 4.51*** (2.54–8.01) 26.4 4.67*** (2.65–8.25) 3.42*** (1.68–6.96)

Coronary heart disease

No 10.8 Ref. 9.2 Ref. 10.9 Ref. 8.5 Ref. 0.97 (0.80–1.17)

Yes 17.7 1.77 (0.95–3.29) 9.2 1.01 (0.40–2.53) 24.0 2.56*** (1.54–4.27) 7.6 0.89 (0.24–3.26) 1.36 (0.68–2.72)

Hypertension

No 10.6 Ref. 9.3 Ref. 8.1 Ref. 6.9 Ref. 0.73*** (0.62–0.86)

Yes 14.1 1.39 (0.93–2.07) 8.4 0.89 (0.58–1.36) 16.8 2.29*** (1.64–3.21) 12.3 1.90** (1.30–2.79) 1.36 (0.97–1.90)

Cancer

No 11.1 Ref. 9.1 Ref. 9.3 Ref. 7.6 Ref. 0.82* (0.71–0.96)

Yes 9.0 0.79 (0.24–2.58) 10.2 1.13 (0.45–2.83) 14.0 1.59 (0.74–3.39) 8.2 1.08 (0.54–2.19) 1.05 (0.44–2.51)

Socio economic status (SES)

Low 9.0 Ref. 7.7 Ref. 5.9 Ref. 6.4 Ref. 0.72 (0.47–1.11)

middle 9.8 1.10 (0.70–1.72) 8.1 1.06 (0.70–1.62) 9.4 1.67 (0.93–2.98) 7.9 1.25 (0.75–2.08) 0.96 (0.79–1.18)

High 15.6 1.86* (1.15–2.99) 14.4 2.03** (1.23–3.35) 12.0 2.18** (1.21–3.95) 8.1 1.28 (0.70–2.33) 0.64** (0.47–0.87)

Sports activity

No sports 7.7 Ref. 5.4 Ref. 7.5 Ref. 7.2 Ref. 1.15 (0.85–1.55)

<1 h/week 13.1 1.82* (1.14–2.89) 11.4 2.28*** (1.45–3.60) 10.7 1.49 (0.94–2.55) 6.4 0.89 (0.55–1.45) 0.67* (0.47–0.95)

1–2 h/week 13.8 1.93** (1.29–2.88) 11.2 2.23*** (1.45–3.41) 11.1 1.55 (0.94–2.55) 10.3 1.47* (1.03–2.12) 0.85 (0.62–1.17)

2–4 h/week 9.7 1.29 (0.83–2.00) 14.8 3.06*** (2.02–4.65) 10.3 1.42 (0.83–2.42) 6.5 0.89 (0.56–1.41) 0.67* (0.48–0.94)

> 4 h/week 17.8 2.61*** (1.75–3.90) 17.1 3.65*** (1.99–6.68) 8.1 1.09 (0.63–1.88) 6.1 0.84 (0.46–1.51) 0.38*** (0.25–0.58)
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Table 2 Temporal trends in prevalence of physical activity counselling and effect estimates of stratified group comparisons (Continued)

Cardio-metabolic risk
(score)

normal risk (0–1) 10.5 Ref. 9.3 Ref. 7.8 Ref. 7.0 Ref. 0.73*** (0.62–0.85)

elevated risk (2) 15.8 1.60* (1.07–2.40) 9.1 0.98 (0.60–1.58) 18.0 2.60*** (1.84–3.67) 11.4 1.72* (1.08–2.74) 1.22 (0.83–1.79)

high risk (3) 5.1 0.46 (0.13–1.65) 11.1 1.22 (0.39–3.85) 31.2 5.37*** (2.42–11.89) 33.1 6.62*** (2.76–15.84) 5.33*** (1.89–15.00)

*p < 0.05; **p < 0.01; ***p < 0.001
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low cost intervention where physicians’ gave advice and
written educational material to their patients, resulted in
an increase in physical activity of about 1 kcal/kg/day.
This again could be translated in an additional energy
expenditure of almost 600 kcal per week in an 80 kg
man and in about 25 % lower mortality when compared
with those doing less than 500 kcal/week of physical
activity [1, 23].

Limitations
This study has some limitations due its design. Both sur-
veys are part of the ongoing health monitoring system of
the Robert Koch Institute. The aim of the monitoring sys-
tem is to evaluate changes and temporal trends in various
health domains on a population-wide basis. Therefore, an
extensive interview and examination programme was
applied which cannot cover all aspects of healthcare
research. However, we feel confident that the data are suf-
ficient to answer our research questions. Unfortunately,
the question on physical activity counselling was only
asked to persons up to 64 years. This is unfavourable,
because many chronic diseases occur in later life and,
therefore, the need for preventive interventions like
physical activity promotion increases with age. In conse-
quence, our results are not generalizable to the age group
of 65 years or older. Secondly, all data on health out-
comes, physical activity counselling and programme
participation are based on self-reports. For this reason,
study outcomes may be affected by recall bias and social
desirability. However, we do not feel that this potential
bias may influence our results substantially, because the
main focus of this paper lies on temporal trends. There-
fore, potential bias can be expected to be distributed
equally in both surveys.

Conclusion
Apart from overall low counselling rates provided by
primary health care physicians, our results show that
patient’s participation in physical activity promotion
programmes increased significantly from 1997–1999 to
2008–2011 and is almost doubled in both sexes in the

later survey period. This fact could partly be explained
by a better availability of physical activity promotion
programmes. Since the year 2000, prevention pro-
grammes aiming at changes in individual health behaviour,
including physical activity, are available to almost anyone
and, to a large extent, the costs for these programmes are
covered by statutory health insurances [12, 13].
Partially, improved availability of health promotion pro-

grammes like structured disease management pro-
grammes for patients with chronic diseases like diabetes
may have influenced physicians’ counselling behaviour.
Therefore, a better availability of physical activity promo-
tion programmes and closer connections to other health
professionals like exercise specialists may strengthen the
role of prevention and lifestyle intervention in general
practice. The fact that men are more likely to be coun-
selled on physical activity behaviour whilst women are
more likely to engage in physical activity promotion
programmes may point out that existing access strategies
for men may need to be reconsidered to make prevention
more attractive to men. Furthermore, a special focus of
physical activity and health promotion strategies should
focus on the reduction of health inequalities. Here, a
stronger focus on persons with a low SES should be
emphasized. Additionally, training of physicians in brief
motivational interviewing could improve their counselling
behavior.
Despite only limited resources among physicians (e.g.

time, insufficient reimbursement), guiding patients to-
wards an active lifestyle and referring them to physical
activity or exercise specialists to take up a supervised exer-
cise programme should be at least a fundamental require-
ment in physicians’ routine. This would limit the time
required by the primary care physician and may increase
the number of people counselled to increase physical ac-
tivity. For example, about 1/3 of more than 90,000 sports
clubs in Germany do offer exercise for health programmes
to their members at low costs and about 18,000 structured
exercise programmes in about 8000 sports clubs are certi-
fied by the German Olympic Sports Confederation
(DOSB) with the quality seal “Sport for Health”. Currently,

Table 3 Temporal trends in prevalence of participation in physical activity programmes in accordance to physical activity counselling
and effect estimates of group comparisons

1997–1999 2008–2011 1997–1999 vs. 2008–2011

Counselling No counselling OR (95 % CI) Counselling No counselling OR (95 % CI) OR (95 % CI)

Men 10.0 5.3 2.00**
(1.22–3.30)

18.6 7.5 2.82***
(1.85–4.27)

1.57*** (1.21–2.06)

Women 20.8 9.5 2.50***
(1.65–3.78)

31.7 17.5 2.20***
(1.58–3.05)

2.02*** (1.68–2.44)

OR (95 % CI) 2.40**
(1.29–4.33)

1.89***
(1.47–2.44)

2.04**
(1.30–3.18)

2.61***
(2.11–4.21)

*p < 0.05; **p < 0.01; ***p < 0.001
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a law for health promotion and prevention is being dis-
cussed in Germany. The law further integrates physicians
in non-medical primary prevention. It is proposed
that physicians should make recommendations via a
medical certificate to the patient, for example, a prescribed
programme of physical activity.
Meanwhile, many different strategies for physical ac-

tivity counselling and exercise referral were developed.
For example, [24] suggested to implement the exercise
and physical activity status of every patient as the fifth vital
sign on every doctor’s visit [24]. Other strategies already
focus on written (“green”) prescription in general practice
which should motivate patients to engage in more physical
activity [25]. Next to exercise referral interventions, the
promotion of self-organised moderate leisure time phys-
ical activity like walking or bicycling is another promising
approach for physical activity and health improvement for
many patients. Additionally, all intervention strategies
could be supported by using electronic devices like ped-
ometer, accelerometer or even smartphone applications
which count steps or times of physical activity throughout
the day.
Considering exercise and physical activity as medicine,

further effort should be made to bring physicians, exer-
cise specialists, sport clubs, health insurance companies
and policy makers together to achieve sufficient health
benefits at the population level and probably save money
through reduced health care costs [26].
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