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Abstract

risk factors.

modifying cardiovascular diseases risk factors.

reducing body weight, blood pressure and blood sugar.

Background: Cardiovascular disease is linked to certain risk behaviours and health education has become the
most commonly used measure for modifying these risk behaviours.

Objectives: To determine the effectiveness of health education interventions on modifying cardiovascular disease

Search methods: We searched the Cochrane Library, MEDLINE and EMBASE during the past twenty years.

Selection criteria: We included randomized controlled trials (RCTs) on health education interventions aimed at

Conclusion: Wellbeing instruction intercessions could be powerful in changing frame of mind of individuals toward
utilization of solid eating regimen, performing physical action and in quitting smoking. However, it is not effective in

Keywords: Health education; Cardiovascular diseases risk; Meta-
analysis

Introduction

Cardiovascular diseases (CVDs) represent the most common
cause of non-communicable disease deaths) [1]. They account for 17.3
million deaths annually, followed by cancers (7.6 million), respiratory
diseases (4.2 million) and diabetes (1.3 million) [2]. These four groups
of diseases account for about 80% of all non-communicable disease
deaths and they share four risk factors; tobacco use, physical inactivity,
the harmful use of alcohol, and unhealthy diets [3]. CVD is also linked
to other risk factors, including high blood pressure and elevated total
serum cholesterol [4]. Primary health care providers represent the
first contact with the patients and have an important role for health
promotion and prevention of CVDs [5].

One of the most predictors for morbidity and mortality is the
socioeconomic status (SES) [6-8]. SES is a complex phenomenon
that is conceptualized as a combination of financial, occupational and
educational variables [9-11]. Among these factors, the educational
status is considered the most common one for measuring the SES [12].
Health literacy is defined as “the degree to which individuals have the
capacity to obtain, process and understand basic health information
and services needed to make appropriate health decisions” [13]. An
inverse association is always present between health literacy and CVDs
[14-17].

Multiple risk factor interventions for CVDs are defined as
interventions that address more than one risk factor at the same time,
in addition to, or instead of, pharmacological therapy [18]. These
interventions include mainly advice for diet, smoking, alcohol, physical
activity and body weight in the Isfahan Healthy Heart Program (IHHP),
recorded a significant reduction in the prevalence of abdominal obesity,
hypertension and hypercholesterolemia among intervention group
compared to the control one after health education intervention [19,20].
Also, Jeemon, investigated a comprehensive CVDs risk reduction using
anon-randomized comparison and he recorded a significant reduction

in the percentage of participants with high risk factors from 10.6%
to 4.7% among the intervention group compared to an increase from
13.3% to 17.8% among the control one [21].

On the other hand, Ebrahim stated that health education
intervention designed to change health behaviour doesn’t reduce CVDs
mortality or clinical events in general population, but it may be effective
among high risk hypertensive and diabetic patients [22]. However, these
results should be taken with caution because of variations in settings
and population. So, there is a need for evidence synthesis to evaluate
the effectiveness of health education intervention on modifying CVDs
risk factors.

Objectives

To determine the effectiveness of health education interventions on
modifying CVDs risk factors for the primary prevention of CVDs.

Methods
Criteria for considering studies for this review
Types of studies

We included randomized controlled trials (RCTs) with health
education interventions.
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Types of participants

Normal individuals or those with high risk for developing CVDs
(such as hypertension, obesity, smoking, hyperlipidemia, type 2 diabetes
or a combination of these). We excluded trials where there is evidence
that the participants have been diagnosed with CVDs at baseline.

Types of interventions

Health education interventions which aim to alter one or more
CVDs risk factors including; diet, obesity, blood pressure, smoking,
total blood cholesterol or physical activity.

Outcome measures

1. Changes in CVDs risk factors (blood pressure, blood sugar, blood
lipids, smoking and obesity).

2. Changes in health knowledge, attitudes and practice.

Search methods for identification of studies: We identified trials
through systematic searches of Cochrane Library, EMBASE and
MEDLINE. We also checked the references lists of all primary studies
for additional references.

Selection of studies

The titles and then the abstracts of potentially relevant articles were
read independently by (NMR and ATE). Articles was rejected only
if both review authors determined from the title or abstract that the
article was not a randomized controlled trial. After reviewing the full
articles, the studies that were not relevant to the review were excluded.
Remaining records were independently checked by the same review
authors. All papers that were thought to be of relevance were obtained
and read by (NMR and ATE) independently. We recorded the selection
process in detail to complete a PRISMA flow diagram (Figure 1).

Data extraction and management

We used a data collection form for study characteristics and
outcome data. One author (NMR) extracted study characteristics from
the included studies, as follows:

1. Methods: study design, total duration of study, study setting and
date of the study.

2. Participants: number, mean age, gender, diagnostic criteria,
inclusion and exclusion criteria.

3. Interventions: intervention and comparison.

4. Outcomes: primary and secondary outcomes specified and
collected.

5. Risk of bias.

(NMR and ATE) independently extracted outcome data from the
included studies. We resolved disagreements by discussion. (NMR)
transferred data into the Review Manager 5 software [23]. (ATE)
checked study characteristics for accuracy against the trial report.

Assessment of risk of bias in included studies

(NMR and ATE) independently assessed risk of bias for each study
using the criteria outlined in the Cochrane Hand book for Systematic
Reviews of Interventions [24]. We resolved any disagreements by
discussion. We graded each potential source of bias as high, low or
unclear, and provided a quote from the study report together with a
justification for our judgement in the “Risk of bias table”. We assessed
the risk of bias according to the following domains.

1. Random sequence generation (selection bias)

2. Allocation concealment (selection bias)

3. Blinding of outcome assessment (performance bias)

4. Incomplete outcome data (attrition bias)

5. Selective outcome reporting (reporting bias)
Assessment of quality of evidence

We assessed the quality of evidence of the primary outcomes using
the GRADE approach [25] and presented the results in the “Summary
of findings table”. The GRADE system considers ‘quality’ to be a
judgement of the extent to which we can be confident that the estimate
of effect is correct. The level of ‘quality’ is judged on a four-point scale:

High quality: Further research is very unlikely to change our
confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important
impact on our confidence in the estimate of effect and may change the
estimate.

Low quality: Further research is very likely to have an important
impact on our confidence in the estimate of effect and is likely to change
the estimate.

Very low quality: Any estimate of effect is very uncertain.

We initially graded evidence from RCTs as high, and downgraded
it by either one, two, or three levels after full consideration of: any
limitations in the design of the studies, the directness (or applicability)
of the evidence, the consistency and precision of the results and the
possibility of publication bias.

Measures of treatment effect

We used Review Manager 5 [23] to manage the data and to conduct
the analyses. We reported dichotomous outcomes as risk ratios (RRs)
with 95% confidence interval (CI). For continuous outcomes, we
calculated mean differences (MDs) with 95% CI when the studies used
the same scale.

Dealing with heterogeneity

We used the I? statistic to measure heterogeneity among the trials
in each analysis [26].

Subgroup analysis

We summarized and analyzed all eligible studies in Review
Manager 5 [23]. (NMR and ATE) extracted the data; the first author
entered all data and the second author checked all entries. We resolved
disagreements by discussion. We undertook meta-analyses only where
this was meaningful. We combined the data using a random-effects
model.

Results
Results of search

We searched 295 potentially relevant articles, 230 were identified
after removal of duplicates. Abstracts reviewed based on inclusion and
exclusion criteria by (NMR and ATE) independently. Thirty-two full-
text articles assessed for eligibility independently, of these, 9 met the
inclusion criteria. Details of the flow of studies through the review are
given in Prisma flow diagram (Figure 1).

Included studies: Details of the methods, participants,
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Literatures search database: Cochrane
library, MEDLINE, EMBASE

N=295

Abstracts reviewed based on
inclusion and exclusion Criteria
by two reviewers independently

N=230

Full-text articles assessed for
eligibility independently

N=32

9 studies included

Figure 1: Study of PRISMA flow diagram.

Duplicates excluded
n=65

Abstracts excluded (n=198)
e CVD patients: 103
¢ Not Clinical trial: 83

e participant on medication: 12

Excluded (n=23)

Non-randomized controlled trials: 9
Control group on medication: 1
Not related outcome : 8

Quasi experiment: 5

interventions, comparison group and outcome measures for each of the
nine included studies in the review are provided in the characteristics
of included studies (Table 1).

Excluded studies: We present reasons for exclusion for the studies
that most nearly missed the inclusion criteria in the characteristics of
excluded studies (Table 2).

Trial participants: The participants of the trials were either
individuals aged 30-60 years in four trials [24-28] and the remaining
aged above 60 years. They were normal individuals or hypertensive
individuals who were not on any treatment for hypertension [29] or
obese ones or with metabolic syndrome or high risk individuals (on
anti-hypertensive drug therapy and/or lipid-lowering drug therapy
and/or anti-diabetes therapies).

Interventions: Details of the interventions explained in the
characteristics of the included studies (Table 3). The interventions were
mainly health education on life style modification including advice on
diet, physical activity, weight control and tobacco cessation.

Risk of bias in included studies: We present details of risk of bias
for each of the included trials in the “Risk of bias table” (Table 3) and
summaries in Figure 2 and Figure 3. Overall, the studies included in this

review were at some risk of bias. All studies had at least three domains
with unclear risk of bias. One study was at high risk of bias for random
sequence generation and other study with allocation concealment [30]
respectively.

Random sequence generation (selection bias): The generation
of random sequence was adequate in four studies [31] unclear in four
studies and inadequate in one study (randomization by calendar date).

Allocation concealment (selection bias): Allocation concealment
was adequate in four studies, unclear in three studies and inadequate
in two studies.

Blinding (performance bias): Two trials masked outcome assessors
to the treatment allocation (low risk) (and one trial didn't (high risk).
The risk was unclear in the remaining six studies.

Incomplete outcome data (attrition bias): Attrition bias was of
low risk in five trials, unclear risk in three studies and high risk in one
study.

Selective reporting (reporting bias): Selective reporting bias was
of low risk in seven studies unclear risk in one study and high risk in
one study.
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Outcome Mean difference/OR Cl Number of participants Quality of evidence (GRADE)
Cardiovascular events Not reported Not reported Not reported Not reported

Systolic BP MD=1.15 -1.07, 3.37 3851 Low
Diastolic BP MD=0.15 -0.11, 0.41 3088 Low

BMI MD=-0.05 -0.18, 0.07 2969 Moderate

Weight MD=0.93 -3.39, 5.78 1435 Very low

Waist circumference MD=-0.72 -1.59, 0.14 1126 Moderate

Fasting blood sugar MD=19.12 -27.4, 65.65 428 Very low
HDL-C MD=0.76 -1.13, 2.65 573 Low
Triglyceride MD=-6.34 -18.79, 6.11 341 Low

Smoking cessation OR=0.79 0.53, 1.16 2166 Moderate

Table 1: Summary of main results.

No Study ID Journal Method Setting Participants Intervention Outcome Notes

1 Dietary and Journal of Food, Randomized 253 high risk Atotal of After 18 months
physical activity Agriculture & controlled 18 individuals (on approximately 90 | of intervention,
counseling in high- | Environment, months trial. anti-hypertensive min intervention the patients
risk asymptomatic | Vol.9 (3&4), July- drug therapy and/or contacts in 3 in the Group
patients with October 2011. lipid-lowering drug consecutive visits | | significantly
metabolic therapy and/or anti- (every 6 months) reduced
syndrome - A diabetes therapies) (for 18 months) anthropometric
primary care under 80 years, to GP offices, measurements,
intervention. without a history of consisting in fat (p=0.001),

coronary or other lifestyle habits in carbohydrate
atherosclerotic relation to diet, (p=0.054) and
disease weight control total caloric
and physical intake (p=0.009)

intervention group activity. and increased
(n=133) and control physical activity
(n=120) level compared

to the controls

(p=0.042)

2 The effect of BMC Health Randomized Nanjing 2400 participants education/ Changes’in CVD The
community- Services parallel Community aged 60 years and skills training risk factors (blood | study had
based health Research 2012; controlled Health center. more were randomly | on health self- pressure, lipid obtained
management 12:449. trial allocated 1:1 into management, levels, diabetes, the
on the health management (1163) | telephone and obesity). approval of
of the elderly: and control groups consultation, the Medical
a randomized (1198). lectures on Ethics
controlled trial health, and Committee
from China. distribution of of

health promoting Southeast
materials. University.

3 Pragmatic International Randomized Subjects were Intervention Nurse home visits
randomized trial Journal of controlled 683 people with group was are effective in
of home visits Epidemiology trial hypertension aged offered nurse reducing blood
by a nurse to 2001;30 260 years, who visits over 6 pressure in
elderly people with | (6):1485-91. were residents of months with hypertensive
hypertension in [PUBMED: Mexico City and blood pressure patients aged 260
Mexico. 11821367] were registered checks and years.

with the Family negotiated
Medicine Clinics of lifestyle changes.
the Mexican Institute

of Social Security

(IMSS), control 338

4 A Randomized J Manag Randomized patients met the Improvements Study
Controlled Care Pharm. controlled NCEP/ATP IlI in BP and period:
Trial to Assess 2011;17(4):295- clinical trial. criteria for metabolic | pharmaceutical triglycerides but from March
Pharmacist 303 syndrome Patients care counseling did not have 15, 2009,
Physician were randomized conducted over a significant through
Collaborative into 2 groups, 9 months in 6 effect on body May 10,
Practice in the with 110 in the family medicine weight, waist 2009.
Management intervention group clinics involving circumference,
of Metabolic and 89 in usual care | 13 physicians at high-density
Syndrome in a (physician only) Jordan University lipoprotein
University Medical Hospital cholesterol, or
Clinic in Jordan fasting blood

sugar. Com
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Beneficial effects Diabetes & Randomised In the IDPP, 531 advice on Beneficial The study
of strategies for Vascular Disease controlled subjects (421 male LSM (life style effects on the protocol
primary Research trial and 110 female) modification) atherogenic was
5(1):25-9 - March aged 35-55 years phenotype of approved
prevention of 2008 were recruiter a median follow- | lipids but had by the
diabetes on up period of 30 no influence on ethics.
cardiovascular months, blood pressure. committee
of the
. . institution.
risk factors: Informed
res_ults o_f the consent
Indian Diabetes was
obtained
Prevention from all
Program. i
Beneficial Public Health Randomized Primary 104 adults (83 Nutritional After 6 months of
effects of short- Nutrition: 8(7), controlled health-care women and 21 men counselling follow-up, body
term nutritional 820-825, 2005 trial centre in Sa“o aged 30-65 years, weight, waist
counselling at the Jose” do Rio body mass index circumference,
primary health- Preto, Sa"o 24-35kgm diastolic blood
care level among Paulo State, pressure,
Brazilian adults Brazil. , non-diabetic) fasting blood
into two groups: glucose, total
nutritional and low-density
counselling (n=53) lipoprotein
and control (n=51 cholesterol, total
and saturated
fat, and dietary
energy and
cholesterol levels
showed a more
significant
decrease among
subjects in the
intervention
group than in the
control
group (p=0.05)
Cardiovascular Bull World Health Cluster Intervention=1114, WHO CVD risk atfter 72 months
risk management Organ. 2010 randomized control=1042 management more than half
and its impact Jun 1; 88(6): controlled Males and females package. of patients still
on hypertension 412-419. clinical trial 30-70 years of had uncontrolled
cqntrol in ] age with systolic Counselling on hypertfension.
primary care in blood pressure cessation of Behavioural
low-resource between 140 and tobacco use risk factors had
settings: a cluster- 179 mmHg were improved among
randomized trial selected for the intervention
study if they were in patients in
not on treatment for Nigeria but not in
hypertension and China.
did not have any
exclysion factor
Effectiveness The Lancet randomised individuals (aged either monthly The intervention
of an Health Diabetes & controlled 30-60 years) with motivational did not affect
intervention to Endocrinology trial. systolic blood counselling change in systolic
improve the - December pressure between calls and weekly blood pressure
cardiometabolic 2015 DOI: 120 and 139 mm personalised or diastolic
profile of 10.1016/S2213- Hg, diastolic blood text messages blood pressure
people with 8587(15)00381-2 pressure between to their mobile compared with
prehypertension 80 and 89 mm phones about usual care
in low-resource Hg, or both from diet quality and
urban settings in health-care centres, physical activity
Latin America: workplaces, and for 12 months,
a randomised community centres (n=316) or usual
controlled trial in low-resource care(n=321)
urban settings
in Argentina,
Guatemala, and
Peru
Cardiometabolic Diabetology Randomized Intervention=83, 9-month Tifestyle Minimize
risk reduction & Metabolic controlled control=97 intervention cardiometabolic
through lifestyle Syndrome 2013, trial programs risk factors
intervention 5:21 aged 18 and involved
programs in the 79 years and Intensive health
Brazilian public the presence education in the progression
health system of prediabetic to type 2
conditions and/or diabetes and/or
metabolic syndrome cardiovascular
without diabetes disease

Table 2: Characteristics of included studies [ordered by study ID].
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Bias
Random sequence Allocation concealment Blinding of outcome Incomplete outcome Selective reporting Other bias
No |generation (selection bias) |(selection bias) (detection bias) data (attrition bias) (reporting bias)
Authors’ Support for Authors’ Support for Authors’ Support for Authors’ Support for |Authors’ Support for [Authors’ Support for
judgement |judgement judgement |judgement judgement |judgement judgement |judgement [judgement |judgement [(judgement [judgement
Quote: “The
staff members
who scheduled
Randomization ) the study visits Insufficient Insufficient Insufficient
1 High risk  |by calendar High risk é—\cl)lgggglc;r:jnot Low risk and those who :iJSr\erar information :g(clear information :iJSrLcIear information
date performed the to judge to judge to judge
measurements
were blind to
randomization”
Both
dropout
rates were
not of
the e
randomization zita::ﬁit::caarlce Primary
Alist of schedule was ( g>0 05) and
random concealed Unclear Insufficient 'IPhe haiﬁ secondary Unclear Insufficient
2 Low risk numbers using [Low risk  |from risk information to |Low risk reasons for Low risk outcome risk information
a random community judge. droopin were clearly to judge.
numbers table health service outr\)}v)e rg stated and
center staff ; reported.
. . determined:
until allocation moving,
travelling,
withdrawing
and death.
Randomization Z’;lcrinary
Randomization was concealed Insufficient The main secondary Insufficient
) : : until Unclear b : . reasons for : ) -
3 Low risk was carried out|Low risk screening and |risk information to |Low risk dropping out Low risk outcome Unclear information
by computer. recruitment judge. were clear \é\gfed and o judge.
were complete reported
The reason
for drop out
Patients were . .- was clear . .
) Insufficient Insufficient e Insufficient Insufficient
4 Low risk rar_1dom|ze_d L_Jnclear information to ‘4""'%“ information to |Low risk and missing L}nclear information L}nclear information
using a coin-  [risk iudae risk iudae data was risk to iudae risk to iudge
toss method. judg Judge. balanced Judge. Judge.
between
both groups
The ECG .
records were Primary
Insufficient Insufficient read by a Insufficient :ggondary
diologist
5 E:kc lear information to [Unclear information to [Low risk cardiologis hJSnkc lear information |Low risk outcome
judge judge to judge. were well
who was :
- defined and
blinded to the
stated.
study protocol
The drop
out rate
was 20%.
All participants However
were blinded there
to treatment
assignment for were no .
the duration of statistical Z’;Icrinary
the study. . i
Y Unclear Insufficient ggsvrggr(]:es secondary
6 High risk : information to Low risk i Low risk  |outcomes
However, the |risk judge participants were clearly
staff members who stated and
involved in the attended definded
intervention all the
wer aware evaluations
of the group and those
assignment_ lost to follow
up
Primary
- . - . and :
Insufficient Insufficient Insufficient Insufficient Insufficient
7 L_Jnclear information to L_Jnclear information to ‘.’”°'eaf information to Unclear information |Low risk secondary anlear information
risk h risk h risk h risk . were well  |risk )
judge judge judge to judge stated and to judge
defined
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sonnel
assessing
the outcomes
and data
managers by Prima
. _ . . h r'y
m?nﬁ;?sg?ign g? gz:ﬁgi?a%rl:tssts Unclear Insufficient Unclear Insufficient and
8 Low risk method was Low risk with masked  |risk !Egorrenatlon to risk Lgnggwson Low risk 2ﬁ<t::(;1ncj|2w
used code numbers. Judg judg well defined
Electronic logs
were used
to monitor
allocation
concealment.
Causes for
loss follow .
up are ::(;nary
Insufficient Insufficient Insufficient leamed secondary
9 Unclear information to [Unclear information to [Unclear information to |Low risk individuals Low risk outcome
judge judge judge are well
are equally defined
distributed and
between
both groups

Table 3: Risk of bias among studied trials.

Random sequence generation (selection bias) _:-
Allocation concealment (selection bias) _:-

Blinding of participants and personnel (performance bias) | |

Blinding of outcome assessment (detection bias) - |

Incomplete outcome data (attiion bios) [ ENMMMMNNNNNNNNN ]
Selective reporting (reporting bias) MMM |

Other bias I |

! 1 Il 1 !
0% 25% 50% 75%  100%

. Low risk of bias |:| Unclear risk of bias . High risk of bias

Figure 2: Risk of bias graph: Authors’ judgment of risk of bias percentages along included studies.
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Figure 3: Risk of bias summary according to authors judgment along included studies.

J Community Med Health Educ, an open access journal

ISSN: 2161-0711

Volume 9 - Issue 6 » 1000669



Citation: Radwan NM, Al-Khashan HM, Alamri FA, Kabbash E, Abu-Elenin MM, et al. (2019) Effectiveness of Health Education Interventions on

Modifying Cardiovascular Diseases Risk Factors: Systematic Review and Meta-Analysis. J Community Med Health Educ 9: 669.

Page 8 of 14
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Before health education intervention
Catania, 2013 136.3 174 97 1343 178 83 6.2% 2.00 [-3.16, 7.186] —
Chamukuttan, 2008 1212 147 108 1233 149 124 71% -2.10[-5.92, 1.72) .
Chao, 2012 1371 16 957 1285 14.9 1005 8.4% 8.60 [7.23, 9.97] -
Garcia, 2001 1619 184 345 161.7 182 338 7.8% 0.20 [-2.54, 2.94] -
Hammad, 2011 1347 16.2 110 1346 122 89 7.0% 0.10 [-3.85, 4.05] I
Rubinstein, 2015 1223 103 270 1232 103 276 8.3% -0.90 [-2.63, 0.83] -
Sartorelli.2005 1151 14.2 42 118.1 204 38 4.5%  -3.00[-10.78, 4.78]
Subtotal (95% CI) 1929 1953  49.4%  0.93[-3.33, 5.19] i
Heterogeneity: Tau® = 28.80; Chi* = 97.83, df = 6 (P < 0.00001); 1= 94%
Test for overall effect: Z = 0.43 (P = 0.67)
1.1.2 After health education intervention
Catania, 2013 132.2 1941 75 134.7 189 67 5.5% -2.50 [-8.76, 3.76] - 1
Chamukuttan, 2008  120.2 128 108 1201 12 124 75% 0.10 [-3.11, 3.31] I
Chao, 2012 131.5 14 957 126.8 9.55 1005 8.5% 4.70 [3.63, 5.77] -
Garcia, 2001 1551 17.3 345 1582 166 338 79%  -3.10[-5.64,-0.56] -
Hammad, 2011 1227 132 110 127.2 152 89 7.0% -4.50 [-8.51, -0.49] e
Rubinstein, 2015 122 99 266 1223 115 287 8.3% -0.30 [-2.08, 1.48] -
Sartorelli.2005 116.9 141 42 1175 11.3 38 5.9% -0.60 [-6.18, 4.98] .
Subtotal (95% CI) 1903 1948 50.6%  -0.66 [-3.79, 2.48] -~
Heterogeneity: Tau® = 14.49; Chi* = 60.76, df = 6 (P < 0.00001); 1= 90%
Test for overall effect: Z = 0.41 (P = 0.68)
Total (95% CI) 3832 3901 100.0% 0.16 [-2.24, 2.57] ?
Heterogeneity: Tau® = 17.36; Chi® = 164.31, df = 13 (P < 0.00001}); I = 92% + t 1 t t
Test for overall effect: Z = 0.13 (P = 0.89) oo s 0 > 10
) Favours [experimental] Favours [control]
Test for subaroup differences: Chi® = 0.35, df = 1 (P = 0.56}, I? = 0%
Figure 4: Forest plot for comparison of systolic blood pressure among included studies.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Before health education intervention
Catania, 2013 842 10 97 803 99 83 9.0% 3.90 [0.99, 6.81]
Chamukuttan, 2008 746 84 108 756 83 124 9.9% -1.00 [-3.15, 1.15] I
Chao, 2012 847 9.2 0957 811 82 1005 11.0% 3.60 [2.83, 4.37] -
Hammad, 2011 836 107 110 836 7.9 89 94% 0.00[-2.59, 2.59] S
Rubinstein, 2015 752 79 270 67 74 276 10.7% 8.20[6.92, 9.48] —
Subtotal (95% CI) 1542 1577 50.0%  3.03[-0.04, 6.10] -~ —
Heterogeneity: Tau? = 11.15; Chi? = 71.92, df = 4 (P < 0.00001); I? = 94%
Test for overall effect: Z = 1.94 (P = 0.05)
2.1.2 after health education intervention
Catania, 2013 79.6 85 75 797 841 67 9.2% -0.10 [-2.83, 2.63] -1
Chamukuttan, 2008 816 92 108 818 96 124 9.6% -0.20 [-2.62, 2.22] - T
Chao, 2012 809 82 957 805 59 1005 11.1% 0.40[-0.23,1.03) ™
Hammad, 2011 76.6 107 110 788 76 a9 9.4% -2.20 [-4.75, 0.35]
Rubinstein, 2015 747 82 266 75 8.2 287 1086% -0.30 [-1.67, 1.07] T
Subtotal (95% CI) 1516 1572 50.0% 0.04 [-0.59, 0.68] *
Heterogeneity: Tau? = 0.06; Chi* = 4.39, df =4 (P = 0.36); I? = 9%
Test for overall effect: Z=0.13 (P = 0.89)
Total (95% CI) 3058 3149 100.0% 1.30 [-0.65, 3.26] P’
Heterogeneity: Tau? = 8.86; Chi? = 168.10, df = 9 (P < 0.00001); I = 95% t t T f t
Test for overall effect: Z = 1.31 (P = 0.19) -10 S 0 5 10
} Favours [experimental] Favours [control]
Test for subaroup differences: Chi® = 3.50, df = 1 (P = 0.06), P =71.4%
Figure 5: Forest plot for comparison of diastolic blood pressure among included studies.
Other potential source of bias Changes in CVDs risk factors
There was insufficient information to judge about other risk of bias. Systolic blood pressure: Systolic blood pressure was reported
1 Eff . . in 7 studies with 3851 participants randomized. The pooled effect
. ects of interventions . o oo A .
(Figure 4) showed no statistically significant difference of systolic
2. Outcome measures blood pressure before and after health education interventions (Mean

difference=0.16, 95% Cl=-2.24, 2.57) with evidence of statistically
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Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

3.1.1 Before intervention

Catania, 2013 317 57 97 299 58 83 4.1%
Chamukuttan, 2008 257 34 108 26.3 3.7 124 9.1%
Chao, 2012 241 33 957 238 3.3 1005 16.6%
Rubinstein, 2015 208 5 270 31 55 276 94%
Sartorelli. 2005 288 24 42 287 26 38 7.4%
Subtotal (95% CI) 1474 1526  46.7%

Heterogeneity: Tau? = 0.46; Chi* = 15.00, df = 4 (P = 0.005); I* = 73%
Test for overall effect: Z=0.11 (P = 0.91)

3.1.2 After intervention

Catania, 2013 31 57 75 294 54 67 3.6%
Chamukuttan, 2008 259 34 108 26.7 3.5 124 94%
Chao, 2012 235 43 957 233 36 1005 16.0%
Rubinstein, 2015 30 51 266 309 54 287 9.5%
Sartorelli.2005 28 0.9 42 276 11 38 14.8%
Subtotal (95% CI) 1448 1521 53.3%

Heterogeneity: Tau? = 0.25; Chi* = 13.58, df =4 (P = 0.009); I?=71%
Test for overall effect: Z = 0.08 (P =0.93)

Total (95% Cl) 2922 3047 100.0%
Heterogeneity: Tau? = 0.21; Chi* = 28.59, df = 9 (P = 0.0008); I* = 69%
Test for overall effect: Z=0.19 (P = 0.85)

Test for subaroup differences: Chi? = 0.00, df =1 (P =0.87), P =0%

-0.60 [-1.51, 0.31]
-1.10 [-1.98, -0.22]

-0.04 [-0.77, 0.69]

-0.80 [-1.69, 0.09]
-0.90 [-1.78, -0.02]

-0.02 [-0.58, 0.53]

-0.04 [-0.43, 0.35]

Figure 6: Forest plot for comparison of body mass index (BMI) among included studies.

1.80 [0.11, 3.49]
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Experimental Control

Study or Subgroup  Mean  SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

4.1.1 Before health education intervention

Garcia, 2001 787 133 345 674 12 338 17.0%
Hammad, 2011 86.7 128 110 874 85 89 16.4%
Rubinstein, 2015 77 148 270 79.9 152 276 16.7%
Subtotal (95% Cl) 725 703 50.0%

Heterogeneity: Tau® = 70.67; Chi* = 9411, df = 2 (P < 0.00001}); I* = 98%
Test for overall effect: Z = 0.53 (P = 0.60)

4.1.2 After health education intervention

Garcia, 2001 68.1 131 345 678 121 338 17.0%
Hammad, 2011 86 128 110 871 85 89 16.4%
Rubinstein, 2015 77.8 156 266 794 148 287 16.6%
Subtotal (95% CI) 721 714 50.0%

Heterogeneity: Tau? = 0.00; Chi* = 1.56, df = 2 (P = 0.46); I? = 0%
Test for overall effect: Z=0.76 (P = 0.44)

Total (95% CI) 1446 1417 100.0%
Heterogeneity: Tau® = 35.18; Chi* = 124.82, df = 5 (P < 0.00001); 17 = 96%
Test for overall effect: Z=0.37 (P=0.71)

Test for subaroup differences: Chi* = 0.40. df =1 (P=0.53). P=0%

11.30 [9.40, 13.20] -
-0.70 [-3.67, 2.27] -

-2.90 [-5.42, -0.38] -

2.61[-7.02, 12.23] e
0.30 [-1.59, 2.19] T

-1.10 [-4.07, 1.87] -

-1.60 [-4.14, 0.94] —=T

-0.53 [-1.88, 0.82] 4

Figure 7: Forest plot for comparison of weight before and after health education intervention.

0.93[-3.93, 5.78]

T = T
-20 -10 0

Favours [experimental]

t t
10 20
Favours [control]

significant considerable heterogeneity (1°=92%, P=0.00001). Tests for
funnel plot asymmetry was not used because the included studies in the
meta-analysis was less than 10 studies [32].

Diastolic Blood Pressure (DBP): Similarly, diastolic blood pressure
was reported in 5 studies with randomized 3088 participants. The
pooled effect (Figure 5) showed no statistically significant difference of
DBP among studied participants after health education interventions
(MD=1.30, 95 % CI=-0.65, 3.26) with evidence of statistically significant
considerable heterogeneity (I>=95%, p=0.00001).

Body Mass Index (BMI)

Body mass index was reported in 5 studies among 2969 participants.
The pooled effect (Figure 6) revealed no statistically significant change
in BMI after health education interventions (MD=-0.04 95% CI=- 0.43,

0.35) with evidence of statistically significant substantial between-
trial heterogeneity (I’=69%, p=0.0008). However, Mendis et al. [26]
recorded the mean change of BMI in two regions and they recorded
a statically significant reduction in BMI after 12 months of follow up
in Nigeria region (MD=-0.22 + 1.56 in intervention group compared
to MD=0.92 + 1.28 in control ones, p=0.0001). But they recorded no
statistically significant reduction in BMI in the second studied region
(China).

Weight

Weight was recorded in 3 studies with 1435 participants (Figure 7).
No statistically significant reduction in weight was reported among
participants after health education interventions (MD=0.93, 95%
CI=-3.93, 5.78, 12=96%, p=0.00001). However, Satrorelli recorded a
statistically significant difference between intervention and control
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Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Control
SD Total Weight

Experimental
Study or Subgroup Mean SD Total Mean

5.1.1 Before health education intervention

Catania, 2013 1036 11.9 97 986 135 83 7.5% 5.00[1.25, 8.75]

Chamukuttan, 2008 889 86 108 897 82 124 14.0% -0.80 [-2.97, 1.37] - =

Hammad, 2011 1034 89 110 1032 86 89 12.6% 0.20 [-2.24, 2.64] N
Rubinstein, 2015 985 11.8 316 991 122 321 158% -0.60 [-2.46, 1.26] -

Subtotal (95% CI) 631 617 49.9% 0.47 [-1.48, 2.43] ""
Heterogeneity: Tau? = 2.38; Chi*=7.77,df = 3 (P = 0.05); F =61%

Test for overall effect: Z = 0.47 (P = 0.64)

5.1.2 After health education intervention

Catania, 2013 101 107 75 973 128 67 7.1% 370[-0.21,7.61] |
Chamukuttan, 2008 895 8.2 108 807 8 124 145% -1.20 [-3.29, 0.89] A

Hammad, 2011 1033 83 110 103.2 8.1 89 13.4% 0.10[-2.19, 2.39] - r
Rubinstein, 2015 98.1 12 266 99.7 11.7 287 151% -1.60 [-3.58, 0.38] - T

Subtotal (95% CI) 559 567 50.1%  -0.27 [-2.03, 1.48] .
Heterogeneity: Tau® = 1.64; Chi* = 6.31, df = 3 (P = 0.10}); 2= 52%

Test for overall effect: Z = 0.31 (P = 0.76)

Total (95% CI) 1190 1184 100.0% 0.05 [-1.18, 1.28] ?
Heterogeneity: Tau® = 1.58; Chi® = 14.65, df = 7 (P = 0.04); I* = 52% _1=0 15 5 é 150

Test for overall effect: Z = 0.08 (P = 0.93)
Test for subaroup differences: Chi* = 0.31, df =1 (P =0.58), P = 0%

Figure 8: Forest plot for comparison of waist circumference in subgroup analysis.

Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Control
SD Total Weight

Experimental
Study or Subgroup Mean  SD Total Mean

6.1.1 Before health education intervention

Total (95% Cl) 444 444 100.0%

Test for overall effect: Z=0.81 (P = 0.42)
Test for subaroup differences: Chi? = 0.55, df = 1 (P = 0.46), I = 0%

Chao, 2012 128 439 112 1292 47.3 133 25.0% -1.20 [-12.63, 10.23]

Hammad, 2011 1201 476 110 1216 46 89 24.9% -1.50[-14.56, 11.56]

Subtotal (95% CI) 222 222 49.9% -1.33 [9.93, 7.27]

Heterogeneity: Tau? = 0.00; Chi* = 0.00, df =1 (P = 0.97); F=0%

Test for overall effect: Z=0.30 (P = 0.76)

6.1.2 After health education intervention

Chao, 2012 1015 234 112 117 322 133 25.2% -15.50[-22.48, -8.52] -

Hammad, 2011 106.8 475 110 11.6 436 89 24.9% 95.20[82.52, 107.88] —
Subtotal (95% CI) 222 222 50.1% 39.72 [-68.77, 148.20] | ———eer R e ——
Heterogeneity: Tau® = 6099.97; Chi* = 224.63, df = 1 (P < 0.00001); I* = 100%

Test for overall effect: Z=0.72 (P = 0.47)

19,12 [-27.40, 65.65]
Heterogeneity: Tau? = 2220.37; Chi* = 229.24, df = 3 (P < 0.00001); I = 99%

Figure 9: Forest plot for comparison of Fasting blood sugar before and after health education interventions.

4100 50 0 50 100
Favours [experimental] Favours [control]

groups regarding body weight after 12 months of health education
interventions (MD=-2.3 + 3.3, CI=-3.4, -1.3 in intervention group
compared to MD=-0.3 + 2.9, CI=-1.4, 0.8 in control one, p=0.001).

Waist circumference

Waist circumference was compared before and after health
education interventions in subgroup analysis in four studies with
1126 participants (Figure 8). No statistically significant reduction was
recorded in waist circumference before and after health education
interventions (MD=-0.05, 95% CI=-1.18, 1.28 with [2=52 %, P=0.04).

Fasting blood sugar was evaluated in two studies with 428
participants. No statistically significant reduction in the mean
fasting blood sugar was detected after health education interventions
(MD=19.12, CI=-27.40, 65.65 12=99%, P<00001). However, the analysis
showed some imprecision with wide CI as the analysis included only
two trials (Figure 9).

High density lipoprotein-cholesterol (HDL-C)

High density lipoprotein-cholesterol was evaluated in three studies)
with 573 participants. No statistically significant change was recorded in
HDL-C among studied participants after health education interventions
(MD=0.70, 95% Cl=-0.86, 2.25, 12=77%, P=0.0006) (Figure 10).

Triglyceride

The mean triglyceride before and after health education
interventions was evaluated among 341 participants in two studies
(Figure 11). No statistically significant change in the mean triglyceride
was detected after health education interventions (MD=-11.72, 95%
CI=-24.84, 1.40, 12=26%, P=0.26). The wide CI may be explained by
the few numbers of participants included in the analysis.

Changes in knowledge, attitude and practice

Changes in Knowledge, attitude and practice after health education
interventions regarding eating habits and physical activity were
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.1.1 Before health education intervention
Catania, 2013 427 11.8 97 417 118 83 11.4% 1.00 [-2.46, 4.486] R R
Chamukuttan, 2008 189 36 108 198 36 124 240% -0.90 [-1.83, 0.03] =
Hammad, 2011 39,5 10.2 110 392 7.8 89 15.6% 0.30 [-2.20, 2.80] -
Subtotal (95% CI) 315 296  51.1% -0.65 [-1.49, 0.19] <
Heterogeneity: Tau® = 0.00; Chi*=1.71,df =2 (P =043}, P=0%
Test for overall effect: Z =1.51 (P =0.13)
7.1.2 After health education intervention
Catania, 2013 455 12.6 75 453 123 67  9.3% 0.20 [-3.90, 4.30] S
Chamukuttan, 2008 194 36 108 198 36 124 240% -0.40 [-1.33, 0.53] B
Hammad, 2011 455 11 110 402 69 89 15.6% 5.30 [2.79, 7.81] —
Subtotal (95% CI) 293 280 48.9% 1.70 [-2.29, 5.69] i
Heterogeneity: Tau? = 10.55; Chi® = 17.47, df = 2 (P = 0.0002); |12 = 89%
Test for overall effect: Z = 0.84 (P = 0.40)
Total (95% CI) 608 576 100.0% 0.70 [-0.86, 2.25] ?
Heterogeneity: Tau® = 2.40; Chi? = 21.51, df = 5 (P = 0.0006); I = 77% t t 1 1 t
Test for overall effect: Z = 0.88 (P = 0.38) 10 s 0 > 10
o Favours [experimental] Favours [control]
Test for subaroup differences: Chi® = 1.28, df = 1 (P = 0.26), I? = 21.8%
Figure 10: Forest plot for comparison of high-density lipoprotein before and after health education interventions.
Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.2.1 Before health education intervention
Catania, 2013 151.4 66.5 97 1504 684 83 30.2%  1.00[-18.79, 20.79]
Hammad,2011 189.3 796 110 2025 88 89 23.5% -13.20[-36.77, 10.37]
Subtotal (95% CI) 207 172 53.6% -4.87 [-20.03, 10.28]
Heterogeneity: Tau? = 0.00; Chi* = 0.82, df =1 (P =0.37); I’ = 0%
Test for overall effect: Z = 0.63 (P = 0.53)
3.2.2 After health education intervention
Catania, 2013 144.7 51.6 75 152.7 87.8 67 22.7% -8.00 [-32.05, 16.05] —
Hammad,2011 1584 773 110 1885 89 89 23.6% -30.10 [-53.56, -6.64] —
Subtotal (95% CI) 185 156  46.4% -19.21 [-40.87, 2.44] e
Heterogeneity: Tau? = 97.27; Chi? = 1.66, df = 1 (P = 0.20); I> = 40%
Test for overall effect: Z = 1.74 (P = 0.08)
Total (95% CI) 392 328 100.0% -11.72 [-24.84, 1.40] R
Heterogeneity: Tau?® = 46.46; Chi? = 4.05, df = 3 (P = 0.26); I* = 269 t t t {
Test fo? over:II affect Z = 1.75 (P=0.08) ; ) "’ ~100 ol - 50 L
- i Favours [intervention] Favours [control]
Test for subaroup differences: Chiz2 = 1.13, df =1 (P =0.29), = 11.6%
Figure 11: Forest plot for comparison of the mean triglyceride before and after health education interventions.

studied in only one study among 253 participants (133 intervention
and 120 control). A statistically significant difference was recorded
between intervention and control groups regarding reduced caloric
intake, reduced fat intake, and increased physical activity after health
education interventions (P<0.05). However, no statistically significant
difference was recorded between the two groups regarding reduced salt
intake, sugar intake, increased fresh fruits and vegetables, nor reduced
alcohol consumption.

Smoking cessation

Smoking cessation was reported in one trial with 2166 participants
in two regions. The pooled effect of the two regions showed a statistically
significant difference after health education interventions (OR=0.79,
CI=0.53, 1.16, 12=72%, p=0.01) (Figure 12).

Discussion

The summary of the main results of this review is explained in
Table 2. This review studied the effectiveness of health education

interventions on modifying cardiovascular risk factors. It included
6506 participants from 9 controlled randomized trials published
during the last twenty years in different countries. We found that health
education interventions have no statistically significant effect on Blood
pressure, anthropometric measurements, blood sugar nor blood lipids.
However, we found a statistically significant effect of health education
interventions on changing attitude of participants regarding reduced
caloric intake, reduced fat intake, increased physical activity and
smoking cessation. It is important to explain that these results should
be interpreted with caution because of considerable heterogeneity and
imprecision due to many factors including; variation of the intervention
(method of health education and duration of follow up), variation of the
participants (normal, hypertensive and/ or with metabolic syndrome)
and the small number of participants in analysis for measuring some
outcomes.

Quality of evidence

We assessed the quality of evidence in this review using GRADE
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Experimental Control
Study or Subgroup  Events Total Events Total Weight

Odds Ratio
M-H, Random, 95% CI

Odds Ratio
M-H, Random, 95% CI

12.1.1 Before health education intervention

Mendis, 2010 22 588 43 600 24.1%
Mendis, 2010 194 603 199 606 37.1%
Subtotal (95% CI) 1191 1206 61.2%
Total events 216 242

Heterogeneity: Tau? = 0.17; Chi? = 4.93, df = 1 (P = 0.03); I* = 80%
Test for overall effect: Z = 0.97 (P = 0.33)

12.1.2 After health education intervention

Mendis, 2010 0 530 11 447 1.8%
Mendis, 2010 187 584 195 605 37.0%
Subtotal (95% CI) 1114 1052 38.8%
Total events 187 206

Heterogeneity: Tau? = 4.74; Chi? = 5.50, df = 1 (P = 0.02); I = 82%
Test for overall effect: Z = 0.82 (P = 0.41)

12.1.3 New Subgroup

Subtotal (95% CI) 0 0
Total events 0 0
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI)
Total events 403 448

Heterogeneity: Tau? = 0.09; Chi? = 10.73, df =3 (P = 0.01); ?=72%
Test for overall effect: Z = 1.21 (P = 0.23)

Test for subaroup differences: Chi? = 0.38, df = 1 (P = 0.54), I? = 0%

2305 2258 100.0%

Figure 12: Forest plot for comparison of smokers before and after health education interventions.
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approach. We considered the four recommended domains affecting
study limitations including; risk of biasin the included studies, directness
of the evidence, consistency across studies, and precision of the pooled
estimate or the individual study estimates [32]. Overall the trials
included in this review recorded some degree of risk of bias. Indirectness
of the evidence did not represent a considerable risk in the review as all
the included studies reported health education interventions. However,
we detected statistically significant inconsistency in between trials in
most of the analysis of the outcome variables, thus suggesting that
the percentage of the variability in effect estimates is important as it
is due to true heterogeneity rather than sampling error (chance). The
considerable heterogeneity included in the review may be explained by
differences in study participants, geographical location, methods and
duration of follow-up, in addition to the variations in the methods of
evaluation across the studies. Concerning the estimate effect of BMI,
waist circumference and smoking cessation, we judged the quality of
evidence to be moderate, indicating that further research is likely to
have an important impact on our confidence in the estimate of effect and
may change the estimate. We downgraded the evidence by one level due
to substantial in between trials heterogeneity (I12=69%, 52% and 72%
respectively). Regarding the estimate effect of SBP, DBP and HDL-C, we
judged the quality of evidence to be low, indicating that further research
is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate. We downgraded
the evidence by two levels because of considerable heterogeneity
among included trials (I2=92%, 95% and 77% respectively). Also, we
judged the estimate effect of triglyceride to be low because of serious
imprecision indicating by wide CI (-24.84, 1.40). Concerning weight
and FBS we judged the quality of evidence to be very low, indicating
that the estimate effect is very uncertain. We downgrade the evidence
by three levels because of considerable heterogeneity (12=96% and
12=99% respectively) and some imprecision (IC=-3.93, 5.78 and CI=-
27.40, 65.65 respectively).

Agreements and disagreements with other studies or reviews

In this review we recorded no statistically significant reduction
in the pooled estimate of mean blood pressure after health education
interventions. This evidence agreed with Ramser et al. [32], but
disagreed with Uthman et al. [33], who recorded the pooled effect
to be significant reduction in systolic, diastolic blood pressure, BMI
and waist circumference (MD=-6.72 mmHg, 95% CI-9.82 to -3.61,
4868 participants, MD=-4.40 mmHg, 95% CI -6.47 to -2.34, 4701
participants, MD -0.76 kg/m?, 95% CI -1.29 to -0.22, 2984 participants
and MD -3.31,95% CI-4.77 to -1.86, 1’=55%, four trials, 393 participants
respectively). Also, Baena et al. [34] found that the studies combining
physical activity and diet, or behavioral counselling interventions
significantly reduced systolic and diastolic blood pressure (pooled MD
-6.1 mmHg, 95% CI -8.9 to-3.3 for systolic blood pressure and pooled
MD=-2.4 mmHg, 95% CI -3.7 to -1.1 for diastolic blood pressure) [29].
At the same time, Carter et al. [35] recorded greater mean reduction
in SBP over a 6-month follow-up among intervention group versus
control one (BP was controlled in 63.9% of intervention group patients
compared with 29.9% of patients in the control group). Also, McLean
et al. [36] found a mean reduction of 5.4 mm Hg in SBP in intervention
than control group patients after 6 months of follow-up [37]. This
disagreement with our results may be explained by the variation of
the participants of the trials in many factors including the baseline
value of systolic and diastolic blood pressure. Also, it is evident that
treatment of hypertension required to be controlled first by medication
then maintained by life style modification and the effectiveness of
pharmacist- physician collaboration in the treatment of hypertension
is consistent with previous published studies [36]

In the current review, the pooled effect of health education
interventions recorded no statistically significant effect on
anthropometric measurements among the intervention group. This was
in accordance with Ramachandran et al. [37] and disagreed with Wing
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et al. [38], Uthman et al. [33] and Lin et al. [39]. The latter recorded -3.4
kg weight loss among the intervention group. However, the intervention
in their study was more intense with in-person visits with face to face
health education and daily, rather than weekly, tailored text messages for
6 months. It is also clear that the variation in the method and the period
of follow up affect the outcome of anthropometric measurements as
these measures required long period to detect considerable change and
perhaps a longer follow up may be required to observe more reduction
in weight.

Concerning lipid profile, we agreed with Uthman et al. [33] who
recorded no statistically significant difference in the mean base line of
blood lipids after health education intervention. In contrast, Ramser
et al. [32] found that triglycerides were reduced by from 150.7 mg/dL
to 107.5 mg/dL, in diabetic patients who were resistant to usual care
and received a collaborative pharmacist-physician intervention. This
disagreement may be explained by variation in the base line blood lipids
among the participants as the included participants in the later trial
were diabetic patients. Even more, lifestyle interventions in primary
care proved to be more effective in improving quality of life compared
to standard care. However, it may have limited impact when delivered
to low risk patients [36].

Also, our results were compatible with Mendis et al. [26] who
recorded significant change in participants™ attitude towards reduced
caloric intake and increased physical activity after health education
interventions [37-41]. The positive impact of health education
interventions observed in our review on smoking cessation was also
supported by Uthman et al. [33] and Suissa et al. [42] who stated that
increasing the intensity of the behavioral intervention was positively
associated with increasing smoking abstinence. However, Fagerstrom
[43] limited this impact among moderate to light smokers, which is not
surprising, given the difficulty of altering smoking-cessation behavior
among heavy smokers in the absence of nicotine replacement therapy.

Limitations

Limitations of this review include low or insufficient strength
evidence for some outcomes across the various included studies. These
low grades were driven by high or unclear risk of bias within individual
studies and lack of precision among outcomes included in subgroup
analysis with few trials and small number of participants with wide
confidence intervals. Also, there was a considerable heterogeneity
about the base line of most risk factors (blood pressure, body weight,
and lipid profile) among included participants. Besides variability of the
method and duration of intervention.

Conclusion

We can conclude that health education interventions could be
effective in altering attitude of people toward consumption of healthy
diet, performing physical activity and smoking cessation but not
effective in reducing body weight, blood pressure, blood sugar or blood
lipids. However, the evidence comes from studies at some risk of bias
and there was statistical significant variation between the results of the
studies.
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