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KEY MESSAGES

� Health education interventions increase daily physical activity levels.
� Primary care interventions focusing on healthy lifestyles improve cardiovascular risk score, lipid profile and
blood pressure

ABSTRACT
Background: Evidence from epidemiological and experimental studies illustrates the beneficial
impact of healthy lifestyle behaviours on cardiovascular risk.
Objectives: To assess the effectiveness of primary care health education interventions designed
to promote healthy lifestyles on physical activity levels and cardiovascular risk.
Methods: A computer-aided search on PubMed and Scopus was performed to identify relevant
studies published from January 2000 to October 2016. Two authors independently selected stud-
ies for inclusion and extracted data, including intervention characteristics and outcome meas-
ures, namely physical activity and cardiovascular risk or risk factors.
Results: Of the 212 identified studies, 15 met the inclusion criteria. The 15 studies enrolled 6727
participants; the sample size varied between 74 and 878 adults. Fourteen studies assessed phys-
ical activity by questionnaire and only one study used accelerometry. Eight of the 15 studies
showed improvements in the physical activity levels after the intervention, ranging from 5% to
26% in those where significant changes between groups were detected. Most studies reported
significant positive effects of the health education interventions on cardiovascular risk factors,
mainly on lipid profile, blood pressure and cardiovascular risk score.
Conclusion: The health education interventions, in primary care, seem to improve daily physical
activity, cardiovascular risk factors and risk score.

ARTICLE HISTORY
Received 6 August 2015
Revised 16 November 2016
Accepted 2 January 2017

KEYWORDS
Systematic reviews and
meta-analyses; health
education; prevention;
general practice/family
medicine; general

Introduction

The mortality attributed to cardiovascular diseases
(CVD) has fallen considerably in the last decades; none-
theless, it remains the major cause of premature death
in Europe and worldwide [1]. The most recommended
management strategy to reduce cardiovascular risk and
cope with modifiable cardiovascular risk factors, includ-
ing sedentary behaviour, overweight/obesity and
hypertension [1], is the change of unhealthy lifestyle
behaviours [2–5]. Primary healthcare interventions, by
preventing and modifying CVDs risk factors [6], are a
frontline strategy to fulfil this purpose. However, many
barriers hamper the implementation of the

recommended ‘high-risk’ approach, such as health pro-
fessionals’ difficulties to assimilate multiple risk factors
into an accurate assessment of cardiovascular risk [7].
Indeed, the adherence to the guidelines and lifestyle
counselling is less than optimal and often abandoned
by primary caregivers [7,8].

Lifestyle and health education programmes tend to
be multidisciplinary with self-care components tailored
to individual risk factors [9]. The beneficial impact of
healthy lifestyle behaviours on cardiovascular risk was
demonstrated in a three-year randomized trial in the
primary care setting [10].

Health education refers to the improvement of indi-
vidual, group, institutional, community and systemic
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strategies to expand health knowledge, attitudes, skills
and behaviours [11]. It aims to enhance health literacy,
and behaviour and lifestyles changes conducive to
health through the educational process [11]. Usually,
these programmes use different channels (mobile
applications, face-to-face, text messaging, internet
based tools, written educational materials such as
flyers and booklets) to empower individuals to adopt
healthy lifestyles [11].

Previous reviews on this topic [2–5,12], focusing on
a specific tool to deliver the intervention (e.g. text mes-
saging, face-to-face interventions), were conducted. In
contrast, the present review is broader by not focusing
on intervention tools but by highlighting the interven-
tion features (intervention design) that make it most
likely to increase daily physical activity (PA). In the pre-
sent review, we provide a critical review of the litera-
ture linking healthy lifestyles, cardiovascular risk and/or
risk factors and PA in primary care, and to discuss the
impact of those interventions on PA. Having in mind
the importance of PA, the aim of this review is to ana-
lyse the effectiveness of health education interventions
for change of lifestyle, with particular emphasis on PA
and cardiovascular risk, in primary care.

Methods

Databases and search strategy

We used preferred reporting items for systematic
reviews and meta-analysis statement (PRISMA) stand-
ards to systematically search PubMed and Scopus for
studies in the English language that evaluated the
effects of health education interventions focused on
change of lifestyle in primary care, on humans, pub-
lished from January 2000 to October 2016 [13]. The
search terms were: (counselling OR education OR inter-
vention OR health promotion) AND (primary care) AND
(cardiovascular risk) AND (physical activity OR
healthy lifestyles) AND (randomized controlled trials).
Reference lists of studies identified by electronic
searches were then searched to identify further articles
relating to the topic of the review and to ensure that
appropriate articles were obtained. In addition, to
avoid retrieval bias, we manually searched the refer-
ence lists of landmark studies and background articles
on this topic to look for any relevant citations that
electronic searches might have missed.

Selection criteria for studies

All studies retrieved from our search needed to meet
the following inclusion criteria: randomized controlled
trials; adult human subjects in primary prevention;

submitted to a health education intervention, as
defined in the introduction, aiming to enhance health
literacy, and the adoption of healthy lifestyles; with PA
as endpoint, regardless of being the primary or sec-
ondary endpoint. Studies were excluded on the basis
of the following: review papers; letters or editorial
articles; studies not involving a health education inter-
vention; studies involving interventions with super-
vised exercise sessions; studies with children and
adolescents and those only involving individuals aged
over 65 years.

Study selection

Two authors determined whether studies fulfilled the
criteria for inclusion in this review through screening
titles, abstracts, and keywords of the studies identified
in the electronic search. When both authors failed to
reach an agreement, the full text of the respective
study was obtained and analysed to establish suitabil-
ity. All studies classified as relevant by either of the
authors were retrieved. Then, a standardized form was
used to determine the eligibility for inclusion in the
review based on the information within the full paper.
A third author resolved disagreements. Figure 1 shows
the process of the study identification and selection.

Data extraction and methodological quality
assessment

Two authors independently extracted data relevant to
the review using a customized form. Data were
extracted for study design, population, type and char-
acteristics of the intervention, and outcomes, namely
PA and cardiovascular risk or risk factors. Two authors
using the PEDro scale independently assessed the
methodological quality of each study. A third author
resolved disagreements. The PEDro scale comprises 10
items that relate to internal validity and interpretability
[14]. The scale provides an overall indication of RCT
quality in a scale of 0 to 10. A study was rated as hav-
ing ‘high’ methodological quality if it attained six
points or more; the PEDro scale is a valid and reliable
measure of the methodological quality of clinical
trials [14,15].

Results

A total of 212 studies were identified in the electronic
databases search. After reviewing the title and
abstract, 13 papers were excluded by being duplicates
(i.e. coming from the two different databases). Of the
remaining 198 papers, 184 were further discarded due
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to the following reasons: comprised supervised exer-
cise interventions (n¼ 16), the studies did not assess a
measure of PA and type of intervention (n¼ 56),
enrolled participants with established disease (for
instance ankylosing spondylitis) (n¼ 36), review papers
(n¼ 12), comments (n¼ 1), participants were children
or old adults (n¼ 15), or pregnant women (n¼ 1),
papers describing the study protocol for a randomized
controlled trial (n¼ 47) (Figure 1). Therefore, only 15
studies were included in this review (Table 1). One
study was excluded from the review because it has
two publications of the same study [16].

The studies had a mean methodological quality score
of 7.2 out of 10, ranging from 5 to 9 on the PEDro scale
(Table 1). Lack of blinding was the most evident meth-
odological flaw in the studies. Failure to conceal alloca-
tion was another general methodological limitation.

The 15 studies enrolled a total of 6727 participants;
the sample size ranged from 74 to 878 adults [17,18].
Among these studies, seven enrolled adults eligible for
CVDs risk assessment or presenting at least one cardio-
vascular risk factor [16,19–23], one enrolled adults at
risk of diabetes or CVDs, two studies encompassed
sedentary participants, three included participants with
diabetes, or adults with hypertension or diabetes [8],

and another study included family members of
patients with coronary artery disease [18,24,26–29].

The health education interventions were delivered
in several ways, including face-to-face sessions
[19–22,26], by telephone [8,9,28], group sessions and a
combination of face-to-face, telephone, and group ses-
sions [16–18,23,24–27,29]. The method most used was
face-to-face sessions plus telephone. There were differ-
ences between the frequency of sessions and the
length of the interventions. Interventions varied in
length from six hours to 12 months [8,19,24,26–29].

Regarding the methodology used to assess PA, the
great majority of studies used a questionnaire. Only
one study used an objective measure (accelerometry)
together with the Norfolk Physical Activity
Questionnaire [27]. The international physical activity
questionnaire (IPAQ) and the community healthy activ-
ities model programme for seniors (CHAMPS) question-
naire were used in three studies each [8,21,22,23,26].
The other eight studies used different questionnaires
(Table 1).

Lifestyle outcomes

Behavioural outcomes included PA, diet, alcohol con-
sumption and smoking status. Significant
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Figure 1. Study identification and selection flow diagram.
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improvements in the PA levels of the interventional
group (IG) compared with the control group (CG) were
reported in eight studies (Table 1)
[8,18,20–22,25,26,29]. Armit et al. showed an increase
in PA at weeks 12 and 24 with no significant group
differences; nonetheless, at week 24, the group receiv-
ing behaviour change advice plus a pedometer was
more likely to report meeting PA guidelines than the
CG group [25]. Additionally, three studies found a sig-
nificant increase in the PA levels of both groups. In
these studies, the CG also received an intervention, i.e.
they received more than the usual care [19,24,27]. In
the Cochrane et al. study the CG received the NHS
health check plus the usual general practitioner care
[19]; Lakerveld et al. provided the CG with brochures
with information and guidelines with regard to healthy
PA levels, a healthy diet and, if relevant, smoking ces-
sation [24]; in the study of Griffin et al. the CG
received an intensive treatment which included among
other features dietary counselling, more frequent con-
tacts with the general practitioner and theory-based
education [27]. Only four studies reported a lack of
significant effects of the intervention on PA levels
[9,17,23,28].

Dietary intake was reported in 10 studies
[8,19–24,27–29]. Harris et al. reported a daily enhance-
ment in the number of portions of fruit and vegetable
consumed in the IG at six months, but showed no sig-
nificant differences at 12 months [20]. Koelewijn-Van
Loon et al. showed a significantly lower intake of fat in
the IG and a significantly higher percentage of partici-
pants meeting the recommendations for vegetable
intake than in the control group [23]. Hardcastle et al.
described a lower fat intake at six and 18 months [22].

Smoking and alcohol consumption were measured
in eight studies [16,19,20,23,24,26,27,29]. Only Davies
et al. reported a decrease in smoking status in the
intervention group at eight and 12 months follow-up
compared with the control group [26].

Cardiovascular risk outcomes

All studies used physiological outcomes to assess
the effects of the health education interventions.
They measured HbA1c [26], fasting blood glucose
[20,29], blood pressure [19–22,25,26,29],, lipid profile
[19–22,26,29], body mass index [9,19,20,29], waist cir-
cumference [9,19,20,29], body weight [19,20,21,22,26],
heart score [23,26], Framingham score [9,18,19], and
type 2 diabetes mellitus risk score [24].

Davies et al. showed reductions in body weight
compared with control groups with a decrease of 3.1%
at four months and 3.2% at 12 months [26]. The

effects of health education interventions on waist cir-
cumference were significant in two studies and not
significant in other two studies [9,19,20,29]. In some
studies, risk factors, such as high cholesterol levels and
blood pressure [19,20,25,29], did not improve during
the study period [20,22,23,26,29]. However, other stud-
ies showed a significant decreased in blood pressure
[9,21,22], total cholesterol and triglycerides after the
intervention [9,21,22,26].

Regarding the heart score, Davies et al. reported a
greater improvement in the IG in comparison to the
CG [26]. Wister et al. also reported a decrease in the
Framingham risk score of 3.1% [9] and Cochrane et al.
reported a decrease of 2.98% [19].

Discussion

Main findings

Despite the differences between studies in the meth-
ods and instruments used to assess PA, the available
evidence suggests that health education interventions
are successful in the modification of PA levels in pri-
mary prevention. Despite the use of different indica-
tors, in several reviewed studies where PA changes
were statistically significant, the improvement ranged
from 5% to 16% [19,20,22,27,29]. Moreover, another
study reported odds for increasing PA in the interven-
tion group of 3.82 [8], while in another study the odds
to reach the PA recommendations was 2.39 [25].
Overall, the health education interventions seem to
have positive repercussions on cardiovascular risk fac-
tors, mainly on lipid profile, blood pressure and cardio-
vascular risk score.

Strengths and limitations

Most the studies included in this review showed high
methodological quality and, with two exceptions
[8,25], have conducted an a priori power analysis to
determine the sample size. In the majority of the stud-
ies, PA was assessed using different questionnaires,
which may have limited the observation of the real
impact of the interventions. Self-reported PA measures
have low sensitivity, high variance, are less accurate,
and frequently overestimate the PA levels [30].
Moreover, some of the questionnaires do not stratify
PA by intensity levels (light, moderate, vigorous or
very vigorous), precluding the analysis of the PA by
intensities. Objective data is needed to measure sed-
entary time and/or the time spent in sedentary behav-
iours (sitting, TV viewing, time in bed rest) because it
has been questioned whether the accomplishment of
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the recommended amount of daily physical activity
time at moderate-to-vigorous intensities is sufficient to
overcome long periods of sedentary behaviours, and
yet protect the individuals against cardiovascular risk
factors [31].

Most studies in this review did not consider the
influence of environmental factors such as seasonal
changes in daily physical activity. This cannot be disre-
garded when studying the long-term effects of health
education interventions in the modification of PA lev-
els since it was already shown there are significant dif-
ferences in the amount and patterns of PA between
winter and other seasons [32,33].

One limitation of this review is potential publication
bias, as it included only articles published in English.

Interpretation

The studies that showed significant changes in PA
have adopted face-to-face, at least one session, plus
remote interventions and used motivational techni-
ques for behavioural change such as motional inter-
viewing sessions. Interventions incorporating cognitive
behavioural strategies, including goal-setting, self-
monitoring, face-to-face contacts, feedback and
reinforcement are more likely to induce changes [34].
Despite assuming that the PA behaviour of the individ-
uals might be influenced by these intervention charac-
teristics, we cannot assume that this is the most
effective delivery method because these common
methodological traits were not substantially different
from some of the studies not reporting changes in PA
after the intervention.

In addition to the improvements in PA, several car-
diovascular risk factors and risk score were positively
change by the interventions, which make it clinically
important. Indeed, even small but sustained lifestyle
changes can substantially reduce cardiovascular risk,
morbidity and mortality [34].

Implications for further research

In most studies, the sample was mixed gender cohorts.
Therefore, future studies should include sub-analysis
by gender to ascertain whether between-gender differ-
ences exist. They should also include measures of the
time spent at different PA intensities, namely at mod-
erate-to-vigorous PA, and sedentary behaviours,
because sedentary time has been consistently related
to deleterious health outcomes [35]. Environmental
factors should be monitored, and PA contexts (occupa-
tional, leisure-time physical activity) must be differenti-
ated. Since motivation or self-determination for

exercise is an intra-personal correlate or determinant
for the behavioural changes [36], future studies should
report motivation levels or states of self-determination
at baseline and how these features change throughout
the interventions. Furthermore, future studies should
also report the effect sizes, thereby enabling the
appreciation of the magnitude in the differences
between groups, and therefore, how effective the
interventions are.

Conclusion

The current research provides evidence that health
education interventions are successful in the modifica-
tion of PA levels in primary prevention. The health
education interventions seem to have also a positive
impact on cardiovascular risk factors, mainly on lipid
profile, blood pressure and cardiovascular risk score.
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66 A. RAMÔA CASTRO ET AL.



[5] Richards J, Hillsdon M, Thorogood M, et al. Face-to-
face interventions for promoting physical activity.
Cochrane Database Syst Rev. 2013;9:CD010392.

[6] Eriksson KM, Westborg CJ, Eliasson MC. A randomized
trial of lifestyle intervention in primary healthcare for
the modification of cardiovascular risk factors. Scand J
Public Health. 2006;34:453–461.

[7] van Steenkiste B, van der Weijden T, Stoffers HE, et al.
Improving cardiovascular risk management: A
randomized, controlled trial on the effect of a deci-
sion support tool for patients and physicians. Eur J
Cardiovasc Prev Rehabil. 2007;14:44–50.

[8] Parra-Medina D, Wilcox S, Salinas J, et al. Results of
the Heart Healthy and Ethnically Relevant Lifestyle
trial: a cardiovascular risk reduction intervention for
African American women attending community health
centers. Am J Public Health. 2011;101:1914–1921.

[9] Wister A, Loewen N, Kennedy-Symonds H, et al. One-
year follow-up of a therapeutic lifestyle intervention
targeting cardiovascular disease risk. CMAJ. 2007;
177:859–865.

[10] Eriksson MK, Franks PW, Eliasson M. A 3-year random-
ized trial of lifestyle intervention for cardiovascular
risk reduction in the primary care setting: the Swedish
Bj€orkn€as study. PLoS One. 2009;4:e5195

[11] World Health Organization. Health education: theoret-
ical concepts, effective strategies and core competen-
cies: a foundation document to guide capacity
development of health educators. Cairo: WHO
Regional Office for the Eastern Mediterranean;
[Internet] 2012. Available from: http://applications.
emro.who.int/dsaf/EMRPUB_2012_EN_1362.pdf [cited
2016 Oct 28].

[12] Buchholz SW, Wilbur J, Ingram D, et al. Physical activ-
ity text messaging interventions in adults: a system-
atic review. Worldviews Evid Based Nurs. 2013;
10:163–173.

[13] Moher D, Liberati A, Tetzlaff J, et al. Preferred report-
ing items for systematic reviews and meta-analyses:
The PRISMA statement. Int J Surg. 2010;8:336–341.

[14] Maher CG, Sherrington C, Herbert RD, et al. Reliability
of the PEDro scale for rating quality of randomized
controlled trials. Phys Ther. 2003;83:713–721.

[15] Elkins MR, Moseley AM, Sherrington C, et al. Growth
in the Physiotherapy Evidence Database (PEDro) and
use of the PEDro scale. Br J Sports Med. 2013;
47:188–189.

[16] Koelewijn-van Loon MS, van der Weijden T, Ronda G,
et al. Improving lifestyle and risk perception through
patient involvement in nurse-led cardiovascular risk
management: A cluster-randomized controlled trial in
primary care. Prev Med. 2010;50:35–44.

[17] Azar KM, Koliwad S, Poon T, et al. The Electronic
CardioMetabolic Program (eCMP) for patients with
cardiometabolic risk: A randomized controlled trial. J
Med Internet Res. 2016;18:e134.

[18] Elley CR, Kerse N, Arroll B, et al. Effectiveness of coun-
selling patients on physical activity in general prac-
tice: Cluster randomised controlled trial. Br Med J.
2003;326:793.

[19] Cochrane T, Davey R, Iqbal Z, et al. NHS health checks
through general practice: Randomised trial of

population cardiovascular risk reduction. BMC Public
Health. 2012;12:944.

[20] Harris MF, Fanaian M, Jayasinghe UW, et al. A cluster
randomised controlled trial of vascular risk factor
management in general practice. Med J Aust.
2012;197:387–393.

[21] Hardcastle S, Taylor A, Bailey M, et al. A randomised
controlled trial on the effectiveness of a primary
health care based counselling intervention on physical
activity, diet and CHD risk factors. Patient Educ Couns.
2008;70:31–39.

[22] Hardcastle SJ, Taylor AH, Bailey MP, et al.
Effectiveness of a motivational interviewing interven-
tion on weight loss, physical activity and cardiovascu-
lar disease risk factors: A randomised controlled trial
with a 12-month post-intervention follow-up. Int J
Behav Nutr Phys Act. 2013;10:40.

[23] Koelewijn-van Loon MS, van der Weijden T, van
Steenkiste B, et al. Involving patients in cardiovascular
risk management with nurse-led clinics: A cluster
randomized controlled trial. CMAJ. 2009;181:
E267–E274.

[24] Lakerveld J, Bot SD, Chinapaw MJ, et al. Motivational
interviewing and problem solving treatment to reduce
type 2 diabetes and cardiovascular disease risk in real
life: A randomized controlled trial. Int J Behav Nutr
Phys Act. 2013;10:47.

[25] Armit CM, Brown WJ, Marshall AL, et al. Randomized
trial of three strategies to promote physical activity in
general practice. Prev Med. 2009;48:156–163.

[26] Davies MJ, Heller S, Skinner TC, et al. Effectiveness of
the diabetes education and self management for
ongoing and newly diagnosed (DESMOND) pro-
gramme for people with newly diagnosed type 2 dia-
betes: cluster randomised controlled trial. Br Med J.
2008;336:491–495.

[27] Griffin SJ, Simmons RK, Prevost AT, et al.
Multiple behaviour change intervention and
outcomes in recently diagnosed type 2 diabetes: the
ADDITION-Plus randomised controlled trial.
Diabetologia.2014;57:1308–1319.

[28] Holmen H, Torbjornsen A, Wahl AK, et al. A mobile
health intervention for self-management and lifestyle
change for persons with type 2 diabetes, part 2: One-
year results from the Norwegian randomized con-
trolled trial RENEWING HEALTH. JMIR Mhealth
uHealth. 2014;2:e57.

[29] Reid RD, McDonnell LA, Riley DL, et al. Effect of an
intervention to improve the cardiovascular health of
family members of patients with coronary artery dis-
ease: A randomized trial. CMAJ. 2014;186:23–30.

[30] Dyrstad SM, Hansen BH, Holme IM, et al.
Comparison of self-reported versus accelerometer-
measured physical activity. Med Sci Sports Exerc.
2014;46:99–106.

[31] Garber CE, Blissmer B, Deschenes MR, et al., American
College of Sports Medicine position stand. Quantity
and quality of exercise for developing and maintain-
ing cardiorespiratory, musculoskeletal, and neuromo-
tor fitness in apparently healthy adults: guidance
for prescribing exercise. Med Sci Sports Exerc.
2011;43:1334–1359.

EUROPEAN JOURNAL OF GENERAL PRACTICE 67

http://applications.emro.who.int/dsaf/EMRPUB_2012_EN_1362.pdf
http://applications.emro.who.int/dsaf/EMRPUB_2012_EN_1362.pdf


[32] Buchowski MS, Choi L, Majchrzak KM, et al. Seasonal
changes in amount and patterns of physical activity
in women. J Phys Act Health. 2009;6:252–261.

[33] Tucker P, Gilliland J. The effect of season and weather
on physical activity: A systematic review. Public
Health. 2007;121:909–922.

[34] Artinian NT, Fletcher GF, Mozaffarian D, et al.
Interventions to promote physical activity and
dietary lifestyle changes for cardiovascular risk
factor reduction in adults: A scientific statement from

the American Heart Association. Circulation.
2010;122:406–441.

[35] Eckel RH, Jakicic JM, Ard JD, et al. 2013 AHA/ACC
guideline on lifestyle management to reduce
cardiovascular risk: A report of the American College
of Cardiology/American Heart Association Task
Force on Practice Guidelines. Circulation 2014;
129:S76–S99.

[36] Ingledew DK, Markland D. The role of motives in exer-
cise participation. Psychol Health. 2008;23:807–828.
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