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Preamble and Transition to ACC/AHA Guidelines to Re  duce Cardiovascular
Risk

The goals of the American College of Cardiology (Y@nd the American Heart Association (AHA) are to
prevent cardiovascular (CV) diseases, improve taragement of people who have these diseases through
professional education and research, and develoelges, standards and policies that promote adtpatient
care and CV health. Toward these objectives, th€ A6d AHA have collaborated with the National Heart
Lung, and Blood Institute (NHLBI) and stakeholdedgrofessional organizations to develop clinicalcfice
guidelines for assessment of CV risk, lifestyle ffiodtions to reduce CV risk, and management obtlo
cholesterol, overweight and obesity in adults.

In 2008, the NHLBI initiated these guidelines bysporing rigorous systematic evidence reviews for
each topic by expert panels convened to develtiparguestions (CQs), interpret the evidence aatt c
recommendations. In response to the 2011 repdiniedistitute of Medicine on the development otworthy
clinical guidelines (1), the NHLBI Advisory Coun¢iNHLBAC) recommended that the NHLBI focus
specifically on reviewing the highest quality evide and partner with other organizations to develop
recommendations (2,3). Accordingly, in June 20E3NIHLBI initiated collaboration with the ACC and AHo
work with other organizations to complete and mlbthe 4 guidelines noted above and make themadailo
the widest possible constituency. Recognizing tiaexpert panels did not consider evidence beg6dd
(except as specified in the methodology), the AGBA and collaborating societies plan to begin updathese
guidelines starting in 2014.

The joint ACC/AHA Task Force on Practice Guidelif@ask Force) appointed a subcommittee to
shepherd this transition, communicate the ratioaatbexpectations to the writing panels and partger
organizations and expeditiously publish the documerhe ACC/AHA and partner organizations recruded
limited number of expert reviewers for fiduciaryaexination of content, recognizing that each docurhed
undergone extensive peer review by representativikee NHLBAC, key Federal agencies and sciengkperts.
Each writing panel responded to comments from thegewers. Clarifications were incorporated where
appropriate, but there were no substantive chaagéise bulk of the content was undisputed.

Although the Task Force led the final developmédrihese prevention guidelines, they differ fromeath
ACC/AHA guidelines. First, as opposed to an extemsompendium of clinical information, these docutsere
significantly more limited in scope and focus ofested CQs in each topic, based on the highesitgeaidence
available. Recommendations were derived from ranzkxhirials, meta-analyses, and observational esudi
evaluated for quality, and were not formulated whefficient evidence was not available. Secondighke
accompanying each recommendation is succinct, suizinathe evidence for each question. The FulldPan

Reports include more detailed information aboutahidence statements (ESs) that serves as thefbasis
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recommendations. Third, the format of the recomraéinds differs from other ACC/AHA guidelines. Each
recommendation has been mapped from the NHLBI geggfdirmat to the ACC/AHA Class of
Recommendation/Level of Evidence (COR/LOE) constfliable 1) and is expressed in both formats. Bezat

the inherent differences in grading systems andalth&al questions driving the recommendationgyrahent

between the NHLBI and ACC/AHA formats is in somseaimperfect. Explanations of these variations are

noted in the recommendation tables, where appkcabl

Table 1. Applying Classification of Recommendatiorand Level of

Evidence

LEVEL A

Multiple populations
evaluated™

Data derived from multiple
randomized clinical trials
or meta-analyses

LEVEL B

Limited populations
evaluated*

Data derived from a
single randomized trial
or nonrandomized studies

LEVEL C

Very limited populations
evaluated*

Only consensus opinion
of experts, case studies,
or standard of care

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

Suggested phrases for
writing recommendations

should

is recommended

is indicated

is useful/effective/beneficial

SIZE OF TREATMENT EFFECT

CLASS lla CLASS Iib

Benefit >> Risk Benefit > Risk

Additional studies with Additional studies with broad

focused objectives needed objectives needed; additional

IT IS REASONABLE to per- registry data would be helpful

form procedure/administer Procedure/Treatment

treatment MAY BE CONSIDERED

= Recommendation in favor m Recommendation’s

of treatment or procedure usefulness/ efficacy less

being useful/effective well established

= Some conflicting evidence m Greater conflicting

from multiple randomized evidence from multiple

trials or meta-analyses randomized frials or
meta-analyses

= Recommendation in favor m Recommendation’s

of treatment or procedure
being useful/effective

m Some conflicting
evidence from single
randomized trial or
nonrandomized studies

usefulness/efficacy less

= Recommendation in favor
of treatment or procedure
being useful/effective

m Only diverging expert
opinion, case studies,

or standard of care

is reasonable
can be useful/effective/beneficial

is probably recommended
or indicated

Comparative
effectiveness phrases’

treatment/strategy A is
recommended/indicated in
preference to treatment B

treatment A should be chosen

over freatment B

treatment/strategy A is probably
recommended/indicated in
preference to treatment B

it is reasonable to choose
freatment A over treatment B

CORIlI:
Harm

may/might be considered COR I
may/might be reasonable No Benefit
usefulness/effectiveness is is not

unknown/unclear/uncertain
or not well established

recommended
is not indicated
should not be
performed/
administered/
other

is not useful/
beneficial/
effective

potentially
harmful
causes harm
associated with
excess morbid-
ity/mortality

should not be
performed/
administered/
other

A recommendation with Level of Evidence B or C doesimply that the recommendation is weak. Many
important clinical questions addressed in the diride do not lend themselves to clinical trialseBwhen
randomized trials are unavailable, there may berg elear clinical consensus that a particulardesherapy is

useful or effective.
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*Data available from clinical trials or registriabout the usefulness/efficacy in different subpapohs, such as
sex, age, history of diabetes, history of prior oayalial infarction, history of heart failure, andgo aspirin use.
tFor comparative effectiveness recommendationsgdland lla; Level of Evidence A and B only), sasdthat
support the use of comparator verbs should invdikect comparisons of the treatments or stratdupésy
evaluated.

In consultation with NHLBI, the policies adopted tine writing panels to manage relationships of atgth
with industry and other entities (RWI) are outlinadhe methods section of each panel report. TheBeies
were in effect when this effort began in 2008 amdughout the writing process and voting on reconmgaéons,
until the process was transferred to ACC/AHA in 20 the interest of transparency, the ACC/AHAuested
that panel authors resubmit RWI disclosures asilgf2013. Relationships relevant to this guidelme disclosed
in Appendix 1. None of the ACC/AHA expert reviewéiad relevant RWI (Appendix 2).

Systematic evidence reports and accompanying suyrtaales were developed by the expert panels and
NHLBI. The guideline was reviewed by the ACC/AHASKaForce and approved by the ACC Board of Trustees,
the AHA Science Advisory and Coordinating Committaxed the governing bodies of partnering orgarorati
In addition, ACC/AHA sought endorsement by othaketolders, including professional organizations the
hope of the writing panels, stakeholders, profesdiorganizations, NHLBI, and the Task Force that t
guidelines will garner the widest possible readigrébr the benefit of patients, providers and thlic health.

Guidelines attempt to define practices that meznt#eds of patients in most circumstances andarg n
replacement for clinical judgment. The ultimateidien about care of a particular patient must bderiay the
healthcare provider and patient in light of the&ginstances presented by that patient. As a restultions might
arise in which deviations from these guidelines t@yppropriate. These considerations notwithstand
caring for most patients, clinicians can employrdmommendations confidently to reduce the risks of

atherosclerotic cardiovascular disease (CVD) events

See Tables 2 and 3 for an explanation of the NHeBbmmendation grading methodology.

Table 2. NHLBI Grading the Strength of Recommendatbns
Grade Strength of Recommendation*

Strong recommendation
There is high certainty based on evidence thah#tdenefitt is substantial.

Moderate recommendation

B There is moderate certainty based on evidencdhbatet benefit is moderate to substantial, oretler
high certainty that the net benefit is moderate.

Weak recommendation
There is at least moderate certainty based on esidihat there is a small net benefit.
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Recommendation against

D There is at least moderate certainty based on es@dthat it has no net benefit or that risks/harms
outweigh benefits.

Expert opinion (“There is insufficient evidence orevidence is unclear or conflicting, but this is
what the Work Group recommends.”)

E Net benefit is unclear. Balance of benefits andnisacannot be determined because of no evidence|
insufficient evidence, unclear evidence, or cotiflig evidence, but the Work Group thought it was
important to provide clinical guidance and make@ommendation. Further research is recommended
in this area.

No recommendation for or against (“There is insufftient evidence or evidence is unclear or
conflicting.”)

N Net benefit is unclear. Balance of benefits andnisatannot be determined because of no evidence|
insufficient evidence, unclear evidence, or cotiflig evidence, and the Work Group thought no
recommendation should be made. Further researelsésnmended in this area.

*In most cases, the strength of the recommendationild be closely aligned with the quality of tividence; however,
under some circumstances, there may be valid redsomaking recommendations that are not closéiyped with the
quality of the evidence (e.g., strong recommendatiben the evidence quality is moderate, like smgkiessation to reduce
CVD risk or ordering an ECG as part of the initledgnostic work-up for a patient presenting witlsgble MI). Those
situations should be limited and the rationale aix@d clearly by the Work Group.

tNet benefit is defined as benefits minus risksfiegof the service/intervention.

CVD indicates cardiovascular risk; ECG, electroaagtaphy; MI, myocardial infarction; and NHLBI, Nahal Heart, Lung,
and Blood Institute.

Table 3. Quality Rating the Strength of Evidence
Type of Evidence Quality Rating*

* Well-designed, well-executedt RCTs that adequaglyesent populations to which High
the results are applied and directly assess eftectealth outcomes.

* MAs of such studies.

Highly certain about the estimate of effect. Furttesearch is unlikely to change our
confidence in the estimate of effect.

¢ RCTs with minor limitations¥ affecting confidence or applicability of, the results. Moderate

* Well-designed, well-executed nonrandomized corgrbitudies§ and well-designed,
well-executed observational studjes

* MAs of such studies.

Moderately certain about the estimate of effecttiar research may have an impact op
our confidence in the estimate of effect and mangle the estimate.

* RCTs with major limitations. Low

¢ Nonrandomized controlled studies and observatistualies with major limitations
affecting confidence in, or applicability of, thesults.

¢ Uncontrolled clinical observations without an agptate comparison group (e.g.,
case series, case reports).

* Physiological studies in humans.
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* MAs of such studies.

Low certainty about the estimate of effect. Furttemearch is likely to have an impact ¢n
our confidence in the estimate of effect and isliiko change the estimate.

*In some cases, other evidence, such as large-ailboe case series (e.g., jumping from airplandalbstructures), can
represent high or moderate quality evidence. Ih sases, the rationale for the evidence ratingmiare should be
explained by the Work Group and clearly justified.

tWell-designed, well-executed refers to studies divectly address the question, use adequate naimetion, blinding,
allocation concealment, are adequately powered|Tisanalyses, and have high follow-up rates.

tLimitations include concerns with the design andaenion of a study that result in decreased confidén the true
estimate of the effect. Examples of such limitagiamclude, but are not limited to: inadequate ramidation, lack of blinding
of study participants or outcome assessors, inadeqower, outcomes of interest are not prespdaifiehe primary
outcomes, low follow-up rates, or findings basedsohgroup analyses. Whether the limitations arsidened minor or
major is based on the number and severity of fiaveesign or execution. Rules for determining wieethe limitations are
considered minor or major and how they will affeating of the individual studies will be developeallaboratively with the
methodology team.

8Nonrandomized controlled studies refer to interi@nstudies where assignment to intervention amdpegison groups is
not random (e.g., quasi-experimental study design)

|| Observational studies include prospective and speotive cohort, case-control, and cross sectigndies.

ITT indicates intention-to-treat; MA, meta-analysisid RCT, randomized controlled trial.

1. Introduction

1.1. Scope of Guideline
See Table 4 for the Lifestyle Expert Work Group®@<C

A healthy lifestyle is important in the preventiohCVD, the leading cause of morbidity and mortalit
worldwide. The intent of the Lifestyle Work Grougy/¢rk Group) was to evaluate evidence that partradiletary
patterns, nutrient intake, and levels and typgshgbical activity can play a major role in CVD peetion and
treatment through effects on modifiable CVD risktéas (i.e., blood pressure [BP] and lipids). ThESs and
recommendations may be used as appropriate indhagement of hypercholesterolemia and hypertension
(HTN). The target audience of the report is primeaye providers.

This guideline is based on the Full Work Group Repaich is provided as a supplement to the
guideline (http://jaccjacc.cardiosource.com/acc udeents/2013 _FPR_S5_Master_Lifestyle)pdhe Full Work

Group Report contains background and additionaéri@trelated to content, methodology, evidencetmsis,
rationale, and references and is supported by HieBW Systematic Evidence Review which can be foahd
http://www.nhlbi.nih.gov/quidelines/cvd_adult/lifigte/.

Diet and physical activity interventions of interésthe Work Group that were not included in ti@port

due to time and resource limitations were: calcionmagnesium, alcohol, cardiorespiratory fitnessglsin

behavioral intervention or multicomponent lifestyiéerventions, the addition of lifestyle interviemt to
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pharmacotherapy, and smoking. Outcomes of intexstovered in this evidence review were the foillmrisk
factors: diabetes mellitus- and obesity-relatedsueaments, incident diabetes mellitus, metabolicsyme,
high-sensitivity C-reactive protein, and otheramfimatory markers. The Work Group was interestedviewing
the evidence for CVD outcomes in all of the CQsyvéeer, the evidence for mortality and CVD outcomes

only reviewed in CQ2.

Table 4. Critical Questions
Critical Questions:

CQ1. | Among adults*, what is the effect of dietary patteand/or macronutrient composition on CVD riskdas, when
compared to no treatment or to other types of watetions?

CQ2. | Among adults, what is the effect of dietary intafesodium and potassium on CVD risk factors andouies,
when compared to no treatment or to other typéstefventions?

CQ3. | Among adults, what is the effect of physical atyivin BP and lipids when compared to no treatmemto other
types of interventions?

*Those>18 years of age and <80 years of age.

BP indicates blood pressure; CQ, critical questiord CVD, cardiovascular disease.

1.2. Methodology and Evidence Review
1.2.1. Scope of the Evidence Review
To formulate the nutrition recommendations, the M@roup used randomized controlled trials (RCTS),
observational studies, meta-analyses, and systeneatews of studies carried out in adultd & years) with or
without established coronary heart disease (CHDONith or without CHD/CVD risk factors, and who meeof
normal weight, overweight, or obese. The eviderwéew date range was 1998 to 2009. In order taucapt
historic data or more recent evidence, there wesances in which date ranges were changed fousshgns.
The evidence date ranges are clearly describeacim €Q section. The Work Group assessed the ingpaoth
dietary patterns and macronutrient compositionlasma low-density lipoprotein cholesterol (LDL—@ijgh-
density lipoprotein cholesterol (HDL-C), and trigdyides and on systolic BP and diastolic BP ouairdamum
RCT intervention period of 1 month in studies parfed in any geographic location and research gettin
Overall, the Work Group emphasized dietary patteatiser than individual dietary components. Pattern
were characterized by habitual or prescribed coatluins of daily food intake. Dietary patterns oftflee
opportunity to characterize the overall compositma quality of the eating behaviors of a poputate.g.,
Mediterranean-style dietary [MED] pattern). Eatpajterns consist of various combinations of foddd may
differ in macronutrient, vitamin, and mineral corsfimns. The macronutrients saturatedns,
monounsaturated, and polyunsaturated fatty acelpaticularly relevant for their effects on plasipals and
lipoproteins. Dietary sodium and potassium areiqaerly relevant for their effects on BP. Epidetogical

research has examined the dietary patterns of popug and identified associations between vanpatterns and
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CVD risk factors and outcomes. Intervention studli@ge tested priori hypotheses involving prescribed dietary
patterns specifically formulated on the basis ekthdata (e.g., Dietary Approaches to Stop Hypsiden
[DASH] or MED patterns). Population-based prospectiohort studies and RCTs suggest that thereeadénrer
overall dietary patterns (foods and/or their cdnstit macronutrient, vitamin, and mineral combimag) that are
associated with lower chronic disease risk, ineglgdCVD and risk factors such as type 2 diabetesitosehnd
HTN. We reviewed data exclusively on dietary inta&#her than nutritional supplements provided in
pharmaceutical preparations (e.g., potassium piiEjause nutritional supplements may not havdasimifects
and are not considered “lifestyle” interventions.

The Work Group focused on CVD risk factors to pdeva free-standing Lifestyle document and to
inform the Blood Cholesterol guideline and the hygrsion panel. It also recognized that RCTs exagithe
effects on hard outcomes (myocardial infarctiorglst, heart failure, and CVD related death) argadift if not
impossible to conduct for a number of reasons,(kgg-term adherence to dietary changes). Howeher\Work
Group also supplemented this evidence on risk faetith observational data on hard outcomes forusndThe
Work Group prioritized topics for the evidence mwiand was unable to review the evidence on hambmes
for dietary patterns or physical activity.

For physical activity, substantial epidemiologidédmnce links higher levels of aerobic physicalattito
lower rates of CVD and other chronic diseasestijke 2 diabetes mellitus. Evidence indicates tieeeedose-
dependent inverse relationship between levels péipal activity and rates of CVD. The proposed nagisms
mediating the relationship between physical agtisitd decreased CVD rates include beneficial effentlipids,
lipoproteins, BP, and type 2 diabetes mellitus. $&arch for evidence related to physical activitg VD
health included only systematic reviews and metdyaes of RCTs or individual controlled clinicabts in
adults £18 years) that were published from 2001-2011. kisrG@Q, the intervention was defined as physical
activity interventions of any type.

Weight loss and maintenance are critical for préweerand control of CVD risk factors. The Obesity
Expert Panel is simultaneously performing a systemaview of the evidence for weight managemert @D
risk factors and outcomes. The primary intent ef\Wiork Group’s systematic review was to focus andfiects
of diet and physical activity on CVD risk factorslependent of effects on weight. Therefore, studiegich the
primary outcome was weight loss or in which treathveas associated with more than 3% change in weighe
excluded from the review. However, the Work Groxpeets that recommendations from both evidenceveyi
will apply to many patients.

Because of limited resources and time, the Worku@imuld not review every study pertaining to
lifestyle and CVD risk factors and outcomes. Ptjowas given to strong study design and a conteamsmus

timeframe (1998-2009). However, there were instamdeen the evidence review was extended beyond this

Page 10

Cﬁ]?(]@ guide.medlive.cn

Downloaded From: http://cont&f&flinej acc.org/ on 11/13/2013


http://guide.medlive.cn/
http://guide.medlive.cn/

Eckel RH, et al.

2013 AHA/ACC Lifestyle Management Guideline

timeframe. Landmark evidence on the effect of fattids on lipids was included back to 1990. Thewud
evidence review included evidence through April2@hd the physical activity meta-analysis revieve wa
extended to May 2011. Given the expertise of Wartup members and their familiarity with the litenad in
this field, the Work Group is confident that a lteareview would not substantially change our casioins or
recommendations.

The results of the Work Group systematic reviewtheelO lifestyle recommendations (8 dietary and 2
physical activity recommendations) (Table 5). Beseathe Work Group was convened to inform the dgvaént
of clinical guidelines and most data meeting oitedn for review were derived from studies of hgsk
populations, these recommendations are directpdtints with CVD risk factors (i.e., abnormal éipiand/or
pre-HTN and HTN). The majority of adults in the téu States currently have 1 or more of these &stofs
(33.5% with elevated LDL—C; 27.3% with HTN, and 3p¥%-HTN; 11.3% with diabetes mellitus), with risk
factors increasing with age (4). The Work Groupcemages heart healthy nutrition and physical agtivi
behaviors for all adults (Section 5.6) (Table 17).

For both BP and lipids, most studies of diet anghorsical activity exclude people taking
antihypertensive or lipid-lowering medications. dtigh there is no direct evidence, it is reasontbéxpect
that the beneficial effects of these lifestyle maormendations apply to those taking these medicatams that
following these recommendations can potentiallyl leabetter BP and lipid control in those takingdisations

and/or reduced medication needs. The recommendatjgply to adults <80 years old with and withoutDCV

1.2.2. CQ-Based Approach
The Work Group developed an initial set of questibased on their expertise and a brief literateweew to

identify topics of the greatest relevance and inmfacthe target audience of the guideline, primzaye
providers. Due to time and resource limitations, Work Group prioritized the 3 CQs in Table 4.

The body of this report is organized by CQ. Fohe@Q:

» The rationale for its selection is provided andhods are described.

* The ESs are presented which include a rating fatityua rationale that supports each evidence,aand
statement. A detailed description of methods ividex in the Lifestyle Systematic Evidence Review
Report. The Lifestyle Full Work Group Report Suppént appendix presents documentation for search
strategies and results from the search of the ghuddydi literature
(http://jaccjacc.cardiosource.com/acc_documentg2BPR_S5 Master_Lifestyle.pdf).
Recommendations including recommendation strergitompanied by a summary of how the
recommendation derives from the evidence and aistéun of issues considered by the Work Group in
formulating the recommendation. The ACC/ AHA ClasfRecommendation/Level of Evidence rating
have also been added.

The ESs and recommendations are presented by CQramoed by topic:

* CQl1 presents evidence on dietary patterns and maicrents and their effect on BP and lipids. The
dietary recommendations for LDL—C lowering are diésd at the end of CQ1. CQ2 presents the
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evidence on the effect of dietary sodium and patasintake on BP and CVD outcomes. The dietary
recommendations for BP lowering are located aetiteof CQ2. Finally, CQ3 presents evidence on the
effect of physical activity on lipids and BP andypital activity recommendations for BP and lipid
lowering. The physical activity recommendationsB& and lipid lowering are located at the end of3CQ
It should be recognized that formulating recomméinda derived from evidence reviews in responsg@s has
some advantages as well as limitations. In theelésiadhere to the highest quality of evidencdl@8), the
Work Group was restricted to utilizing evidencettimet inclusion/exclusion and quality criteria &dished by
the Work Group in partnership with the methodoltsgisvhen the phrase “there is insufficient evidéns@ised,
the reader must distinguish between “insufficientidence because no studies met I/E and qualigrierivere
found to answer a CQ versus “insufficient” evidemdeere RCTs/observational studies were conductddten
available data do not provide sufficient informatio formulate a recommendation. This perspectvimportant
because clinicians could see fewer recommendadieriged from expert opinion. Given this perspectihe
clinical and research community can identify reskajuestions that need to be answered in the ftduwefine

recommendations when updates to the guideline ateemv(Section 6).

1.3. Organization of Panel
The Work Group was composed of 12 members andaffiexe members, which included physicians and etge

in BP, blood cholesterol, obesity, and lifestylenagement. The authors came from primary care, myrsi
pharmacology, nutrition, exercise, behavioral soiemnd epidemiology disciplines and also inclusiemior
scientific staff from NHLBI and the National Insites of Health.

1.4. Document Reviews and Approval
A formal peer review process was initially comptetsder the auspices of the NHLBI which includegkfert

reviewers and representatives of Federal agenibes document was also reviewed by 4 expert revigwe
nominated by the ACC and the AHA when the manageéwihe guideline transitioned to the ACC/AHA. The
ACC and AHA Reviewers’ RWI information is publishadthis document (Appendix 2).

This document was approved for publication by tbeegning bodies of the ACC and AHA and endorsed
by the American Association of Cardiovascular aobi®nary Rehabilitation, American Pharmacists
Association, American Society for Nutrition, Ameait Society for Preventive Cardiology, American $tcof
Hypertension, Association of Black Cardiologistgtinal Lipid Association, Preventive CardiovasciNarrses

Association, and WomenHeart: The National CoalifeanWomen with Heart Disease.
2. Lifestyle Management Recommendations
See Table 5 for the Lifestyle Recommendations

Table 5. Summary of Recommendations for Lifestyle Mnagement
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Recommendations NHLBI Evidence ACC/AHA | ACCIAHA
Grade COR LOE
Statements
DIET
LDL-C - Advise adults who would benefit from LDL-C lowering* to:
1. Consume a dietary pattern that emphasizes intake of | A (Strong) | CQ1: ES4
vegetables, fruits, and whole grains; includes fatv- (high), ES6
dairy products, poultry, fish, legumes, nontropical (low), ES8
vegetable oils and nuts; and limits intake of sweet (moderate),
sugar-sweetened beverages and red meats. ES9
a. Adapt this dietary pattern to appropriate calorie (moderate)
requirements, personal and cultural food prefergnce
and nutrition therapy for other medical conditions
(including diabetes mellitus).

b. Achieve this pattern by following plans such as the
DASH dietary pattern, the USDA Food Pattern, or
the AHA Diet.

2. Aim for a dietary pattern that achieves 5% to 6% of A (Strong) | CQ1:
calories from saturated fat. ES11(high)

3. Reduce percent of calories from saturated fat. tPo(fy) | CO1:

ES11(high),
ES12
(moderate),
ES13
(moderate)
4. Reduce percent of calories franans fat. A (Strong) | CQ1: ES14
(moderate),
ES15
(moderate)

BP - Advise adults who would benefit from BP lowenig to:

1. Consume a dietary pattern that emphasizes intake of | A (Strong) | CQ1: ES1
vegetables, fruits, and whole grains; includes fatdairy (low) ES3
products, poultry, fish, legumes, nontropical vagés oils (high), ES5
and nuts; and limits intake of sweets, sugar-swesete (high), ES6
beverages and red meats. (low), ES7

a. Adapt this dietary pattern to appropriate calorie (low), ES8
requirements, personal and cultural food prefergnce (moderate)
and nutrition therapy for other medical conditions
(including diabetes mellitus).

b. Achieve this pattern by following plans such as the
DASH dietary pattern, the USDA Food Pattern, or
the AHA Diet.

2. Lower sodium intake. A (Strong)| CQ2: ES1

(high), ES2
(moderate),
ES3 (high),
ES4 (high),
ES5 (high),
ES8 (low),

ES9 (low)

3. B CQ2: ES2
a. Consume no more than 2,400 mg of sodium/day; | (Moderate) | (moderate),
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b. Further reduction of sodium intake to 1,500 mg/day ES3 (high)
is desirable since it is associated with even great
reduction in BP; and

c. Reduce intake by at least 1,000 mg/day since that
will lower BP, even if the desired daily sodium
intake is not yet achieved.

4. Combine the DASH dietary pattern with lower sodium | A (Strong) | CQ1: ES3

intake. (high), ES5
(high), ES8
(moderate)
CQ2: ES1
(high), ES2 |
(moderate),
ES3 (high),
ES4 (high),
ES5 (high),
ES6
(moderate)
PHYSICAL ACTIVITY
Lipids B CQ3:ES1
1. In general, advise adults to engage in aerobiciphlys (Moderate) | (moderate),
activity to reduce LDL-C and non-HDL-C: 3to 4 ES2 lla
sessions a week, lasting on average 40 minutes per (moderate),
session, and involving moderate-to-vigorous intgnsi ES5 (low)
physical activity.
BP B CQ3: ES1
1. In general, advise adults to engage in aerobiciphlys (Moderate) | (high)
activity to lower BP: 3 to 4 sessions a week, tastn lla

average 40 minutes per session, and involving nabeler
to-vigorous intensity physical activity.
*Refer to 2013 Blood Cholesterol Guideline for gute on who would benefit from LDL-C lowering (5).

ACC indicates American College of Cardiology; AHAmerican Heart Association; BP, blood pressure; CORss of
Recommendation; CQ, critical question; DASH, DigtApproaches to Stop Hypertension; ES, evidenderstent; HDL-C,
high-density lipoprotein cholesterol; LDL-C, low+gsity lipoprotein cholesterol; LOE, Level of Eviden NHLBI, National
Heart, Lung, and Blood Institute; and USDA, U.SpBement of Agriculture.

3. CQl—Dietary Patterns and Macronutrients: BP and Lipids
See Table 6 for the CQs for BP and lipids withaligtpatterns and macronutrients.

Table 6. CQ for Dietary Patterns and Macronutrients BP and Lipids
CQ1L:

Among adults, what is the effect of dietary patseand/or macronutrient composition on CVD risk éast when compared
to no treatment or to other types of interventions?

BP indicates blood pressure; CQ, critical questiod CVD, cardiovascular disease.

3.1. Introduction/Rationale
The importance of nutrition in modifying the risk@VD has been repeatedly emphasized (6-10). Hastidy,

the role of dietary components has been the pradorhiocus; however, foods are typically consunmed i
combinations rather than individually. Over the kesv years, increasing attention has been givehetary
patterns and their relationship to health outcosues as CVD (11-19).
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In intervention studies, specific dietary pattephslefined macronutrient composition are identifited
upon expert evidence aagriori hypothesis (such as the DASH or MED patterns)thad evaluated in RCTs.
In observational studies, associations betweekeraad risk factors are assessed. Due to resaamitations,
CVD morbidity and mortality outcomes were not irdsal in the evidence review of this question. Thergh of
the Work Group was to inform the treatment of Igpathd BP; therefore, those risk factors were theomoes of

focus.

3.2. Inclusion/Exclusion Criteria
Work Group members developed eligibility criteraskbd on a Population, Intervention, Comparatorc@ues,

Timing, and Setting (PICOTS) approach for screempioigntial studies for inclusion in this evidenegiew. The
details of the PICOTS approach for CQ1 and Litemafearch Yield, including summary tables, arelalbs in
the Lifestyle Full Work Group Report Supplement

(http://jaccjacc.cardiosource.com/acc_documentg2BPR_S5 Master_Lifestyle.pdf).

3.3. Literature Search Yield
3.3.1. Dietary Pattern/Macronutrient Composition Evdence
In all, 17 studies (28 articles) satisfied the ffiimalusion criteria and were rated good or faialiy (20-47).

The Dietary Pattern Summary Tables (tables B-lutiitd3—8) are available in the Lifestyle Full Work
Group Report Supplement
(http://jaccjacc.cardiosource.com/acc_document@2BPR_S5 Master_Lifestyle.pdf). The tables present
summary data on the included studies organizeddigirgt pattern/macronutrient composition or subpagons
of interest, defined by age, sex, race, or comaebittlition. Some studies appear in more than 1 amntable

because they address more than 1 correspondin@magent composition or dietary pattern comparison

3.4. CQ1 Evidence Statements
3.4.1. Dietary Patterns

3.4.1.1. MED Pattern

MED pattern description (Table 7): There is no uniform definition of the MED diettime RCTsand cohort
studies examined. The most common features in stagées were diets that were: higher in fruitgtjpalarly
fresh), vegetables (emphasizing root and greeetes), whole grains (cereals, breads, rice, diapaand fatty
fish (rich in omega—3 fatty acids); lower in redabhéand emphasizing lean meats); substituted Iéatenr fat-
free dairy products for higher-fat dairy foods; arsed oils (olive or canola), nuts (walnuts, almgrat

hazelnuts) or margarines blended with rapeseeldxsded oils in lieu of butter and other fats. MieD patterns
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examined tended to be moderate in total fat (328o86 of total calories), relatively low in saturdtat (9% to
10% of total calories), high in fiber (27 to 37 gy, and high in polyunsaturated fatty acids (paftirly omega—
3s).

Table 7. ESs for BP and Lipids With the MED Pattern
Blood Pressure
ES1.

« Counseling to eat a MED pattern compared to minawn&ice to consume a low-fat dietary pattern iefiiging
middle-aged or older adults (with type 2 diabetedlitus or at least 3 CVD risk factors) reduced IBP6—7/2—3 mm
Hg. In an observational study of healthy youngeritadadherence to a MED pattern was associatédlaiter BP
(2—3/1-2 mm Hg).

Strength of Evidence: Low
Lipids
ES2.

» Counseling to eat a MED pattern compared to minionado dietary advice in free-living middle agedotder adults
(with or without CVD or at high risk for CVD) reged in no consistent effect on plasma LDL-C, HDLa@d TG,
in part due to substantial differences and limtasiin the studies.

Srength of Evidence: Low
BP indicates blood pressure; CVD, cardiovasculseate; ES, evidence statement; HDL—C, high-delisdgrotein
cholesterol; LDL-C, low-density lipoprotein cholesil; MED, Mediterranean style dietary; and TGglircerides.

3.4.1.2. DASH Dietary Pattern

DASH dietary pattern description (Table 8): The DASH dietary pattern is high in vegetablesit$rulow-fat
dairy products, whole grains, poultry, fish, andspand low in sweets, sugar-sweetened beverageésed
meats. The DASH dietary pattern is low in saturdedtotal fat, and cholesterol. It is rich in assium,

magnesium, and calcium, as well as protein and.fibe

Table 8. ESs for BP and Lipids With the DASH Patten
Blood Pressure
ES3
« When all food was supplied to adults with BP 12®/88—95 mm Hg and both body weight and sodium mtakre
kept stable, the DASH dietary pattern, when conghéwea typical American diet of the 1990s, loweB#i by 5-6/3
mm Hg.
Srength of Evidence: High
Lipids
ES4
« When food was supplied to adults with a total ch@ml level <260 mg/dL, LDL-C <160 mg/dL, and boggight
was kept stable, the DASH dietary pattern, whengamed to a typical American diet of the 1990s, ImsleLDL—-C
by 11 mg/dL, lowered HDL-C by 4 mg/dL, and had ffea on TG.

Srength of Evidence: High
DASH DIETARY PATTERN SUBPOPULATIONS

Subpopulations and BP
ESS.

« When all food was supplied to adults with BP 12®/86—95 mm Hg and body weight was kept stableDh&H
dietary pattern, when compared with the typical Aoan diet of the 1990s, lowered BP in women and;nAdrican-
American and nonAfrican American adults; older gndnger adults; and hypertensive and nonhyperteraiults.

Strength of Evidence: High
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Subpopulations and Lipids
ES6.

« When all food was supplied to adults with a totadlesterol level <260 mg/dL, LDL-C <160 mg/dL, dmtly
weight was kept stable, the DASH dietary pattesng@mpared to a typical American diet of the 1988sered
LDL-C similarly in subgroups: African American andnAfrican American, and hypertensive and nonhypesite.

Srength of Evidence: Low
ES7.

* When all food was supplied to adults with a totadlesterol level <260 mg/dL, LDL-C <160 mg/dL, avatly
weight was kept stable, the DASH dietary pattesngc@mpared to a typical American diet of the 1988sered
HDL-C similarly in subgroups: African American andnAfrican American; hypertensive and nonhypertesisand
men and women.

Srength of Evidence: Low
BP indicates blood pressure; DASH, Dietary Apprascto Stop Hypertension; ES, evidence statement—H&Dhigh-
density lipoprotein cholesterol; LDL-C, low-densiifyoprotein cholesterol; and TG, triglycerides.

3.4.1.3. DASH Variations

DASH variations description (Table 9):In OmniHeart (Optimal Macronutrient Intake Trial fideart Health), 2
variations of the DASH dietary pattern were comgameDASH: one which replaced 10% of total dailyegy
from carbohydrate with protein; the other whichlagpd the same amount of carbohydrate with undatlifat.
These patterns were studied in an adequately pdveeossover trial of 164 adults in which the papants were
given all of their daily food.

Table 9. ESs for DASH Variations/Glycemic Index/Lod Dietary Approaches
Blood Pressure
ESS.

« In adults with BP of 120-159/80-95 mm Hg, modifythg DASH dietary pattern by replacing 10% of caeifrom
carbohydrates with the same amount of either praieunsaturated fat (8% monounsaturated and 2%
polyunsaturated) lowered systolic BP by 1 mm Hg parad to the DASH dietary pattern. Among adult$ &P
140-159/90-95 mm Hg, these replacements lowerddlisyBP by 3 mm Hg relative to DASH.

Strength of Evidence: Moderate
Lipids
ES9.

« In adults with average baseline LDL—C 130 mg/dL,lH8 50 mg/dL, and TG 100 mg/dL, modifying the DASH
dietary pattern by replacing 10% of calories fraambohydrates with 10% of calories from protein loggeLDL-C
by 3 mg/dL, HDL-C by 1 mg/dL, and TG by 16 mg/dLngoared to the DASH dietary pattern. Replacing 1% o
calories from carbohydrates with 10% of calori@sfrunsaturated fat (8% monounsaturated and 2% psédurated)
lowered LDL-C similarly, increased HDL-C by 1 mg/dind lowered TG by 10 mg/dL compared to the DASH
dietary pattern.

Srength of Evidence: Moderate
ES10.

» There is insufficient evidence to determine whetberglycemic diets versus high-glycemic diets affigpids or BP
for adults without diabetes mellitus. The evidefarethis relationship in adults with diabetes ntaliwas not
reviewed.

Strength of Evidence: Insufficient
BP indicates blood pressure; DASH, Dietary Appraacto Stop Hypertension; ES, evidence statement—=@Dhigh-
density lipoprotein cholesterol; LDL-C, low-densiiyoprotein cholesterol; and TG, triglycerides.
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3.4.2. Dietary Fat and Cholesterol
See Table 10 for ESs for saturated tfians fat, and dietary cholesterol.

Table 10. ESs for Dietary Fat and Cholesterol
Saturated Fat
ES11.

* When food was supplied to adults in a dietary pattieat achieved a macronutrient composition oft6%% saturated
fat, 26% to 27% total fat, 15% to 18% protein, &386 to 59% carbohydrate compared to the control(@#% to 15%
saturated fat, 34% to 38% total fat, 13% to 15%tgin, and 48% to 51% carbohydrate) LDL—-C was |l@aer1-13
mg/dL in 2 studies, and 11% in another study.

Srength of Evidence: High
ES12

« In controlled feeding trials among adults, for gv&% of energy from SFA that is replaced by 1% mérgy from

carbohydrate, MUFA, or PUFA:
e LDL—C is lowered by an estimated 1.2, 1.3, andmgsdL, respectively.
» HDL-C is lowered by an estimated 0.4, 1.2, andng2dL, respectively.

« For every 1% of energy from SFA that is replaced #yof energy from:

e Carbohydrate and MUFA, TG are raised by an estithat® and 0.2 mg/dL, respectively.
* PUFA, TG are lowered by an estimated 0.4 mg/dL.

Srength of Evidence: Moderate

ES13.

« In controlled feeding trials among adults, for gv&% of energy from carbohydrate that is replaced% of energy
from:

* MUFA, LDL—C is lowered by 0.3 mg/dL, HDL—C is ratséy 0.3 mg/dL, and TG are lowered by 1.7 mg/dL.
* PUFA, LDL—C is lowered by 0.7 mg/dL, HDL-C is raisby 0.2 mg/dL, and TG are lowered by 2.3 mg/dL.
Srength of Evidence: Moderate
Trans Fat
ES14.
« In controlled feeding trials among adults, for gv&%o of energy frontrans monounsaturated fatty acids replaced with
1% of energy from:
 MUFA or PUFA, LDL—C is lowered by 1.5 mg/dL and 2r@/dL, respectively.
* SFA, MUFA, or PUFA, HDL—C is increased by an esti@t0.5, 0.4 and 0.5 mg/dL, respectively. MUFA or
PUFA, TG is decreased by an estimated 1.2 and ¢/8Lm
Srength of Evidence: Moderate
ES15.

* In controlled feeding trials among adults, the aepiment of 1% of energy &&ns monounsaturated fatty acids with
carbohydrate decreased LDL—C cholesterol levels.byng/dL, and had no effect on HDL-C cholesteral 2G
levels.

Srength of Evidence: Moderate
Dietary Cholesterol
ES16.

* There is insufficient evidence to determine whetbewrering dietary cholesterol reduces LDL—C.
Srength of Evidence: Insufficient

Page 18

Cﬁ??(]@ guide.medlive.cn

Downloaded From: http://cont&f&flinej acc.org/ on 11/13/2013


http://guide.medlive.cn/
http://guide.medlive.cn/

Eckel RH, et al.
2013 AHA/ACC Lifestyle Management Guideline

ES indicates evidence statement; HDL-C, high-dgfipoprotein cholesterol; LDL-C, low-density lipagiein cholesterol;
MUFA, monounsaturated fatty acids; PUFA, polyunsatd fatty acids; SFA, saturated fatty acid; a@] figlycerides.

3.5. Diet Recommendations for LDL—C Lowering
The following diet recommendations for LDL—C-lowagiare based on the ESs from CQ1 on dietary pattard
fatty acids. Diet recommendations for BP lowering laased on CQ1 and CQ2 and located after the (332 E

The physical activity and lipids ESs and recomménda are located in CQ3.

1. Advise adults who would benefit from LDL-C loweringto:

» Consume a dietary pattern that emphasizes intake afegetables, fruits, and whole grains; includes
low-fat dairy products, poultry, fish, legumes, noiropical vegetable oils, and nuts; and limits
intake of sweets, sugar-sweetened beverages, and reeats.

0 Adapt this dietary pattern to appropriate calorie requirements, personal and cultural food
preferences, and nutrition therapy for other medicé conditions (including diabetes
mellitus).

0 Achieve this pattern by following plans such as th®ASH dietary pattern, the USDA Food
Pattern, or the AHA Diet.

NHLBI Grade: A (Strong); ACC/AHA COR: |, LOE: A

Rationale: This recommendation is based largely on studiekeoDASH dietary pattern (DASH and DASH-
Sodium), which provided the highest quality evidefar a dietary pattern causing improvements iraB@ lipid
profiles (Tables 8 and 9). The LDL-C lowering effaas been demonstrated in men and women, African
Americans and non-African Americans, and in adofitall ages (ES6 Table 8). The evidence suggeatdlib
effects of the recommended dietary pattern peasisbng as the pattern is consumed.

The caloric (energy) intake should be appropriatdte individual-e.g., restricted for those atténmp
weight loss. Patients should also be encouragaddpt the recommended dietary pattern to theiopatsaand
cultural preferences. Materials are available gisa@atients in achieving the recommended digiatiern at
different calorie levels (Table 9). The 2010 U.&pArtment of Health and Human Services Dietary €imds
for Americans recommend the USDA food pattern &@dDASH eating plan (48). Overall, the recommended
dietary pattern is consistent with the AHA diet)4@d the USDA Food Pattern (48). The USDA Fooddpat
offers lacto-ovo vegetarian and vegan adaptatibmerefore, this recommendation is consistent wiltieo
national guidelines. Clinicians should be familiath the recommendations, advise their patientsdimpt them,
and provide easy access to information (TableRiEtary planning and nutritional counseling is aoffacilitated

by referral to a nutrition professional.

Table 11. Resources and Information for Dietary Planing

" Refer to 2013 Blood Cholesterol Guideline for guide on who would benefit from LDL—C lowering.
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| DASH Eating Plan |
Your Guide to Lowering Your Blood Pressure With DAS
Your Guide to Lowering Your Blood Pressure With DA8rochure
| AHA Diet and Lifestyle Recommendations |
AHA Diet and Lifestyle Recommendations Article
AHA Diet and Lifestyle Recommendations 2006 Scienftatemen{10)
| Dietary Guidelines for Americans |
2010 Dietary Guidelines for America#8)
2011 Dietary Guidelines for Americans Brochure
USDA Food Patterns
AHA indicates American Heart Association; DASH, faiey Approaches to Stop Hypertension; and USDA, Dé&partment
of Agriculture.

2. Advise adults who would benefit from LDL-C loweringto:

» Aim for a dietary pattern that achieves 5% to 6% ofcalories from saturated fat.
NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A
Rationale: As described in ES11 Table 10, there is strondemde that the reductions in LDL-C were achieved
when consuming dietary patterns in which saturtdeohtake was reduced from 14% to 15% of caloi@es% to
6%. As previously noted, these studies did notisalhe effect of saturated fat on LDL-C loweriimgakes of
saturated fat have decreased in the United Stagrdite last few decades, currently estimated & @fienergy
in the U.S. populatior2 years of age (50). However, this level of satadat is higher than that tested in the
DASH and DELTA (Dietary Effects on Lipoproteins andrombogenic Activity) trials (5% to 6%) and istno
consistent with consuming a diet rich in vegetalfiests, low-fat dairy products, whole grains, ftoy fish,
legumes and nuts, and vegetable oils; and limiteshieets, sugar-sweetened beverages, and red@nesat.the
current average intake of saturated fat at 11%ottld be beneficial for those who would benefinfraDL-C

lowering to decrease saturated fat intake to 58%4af calories.

3. Advise adults who would benefit from LDL-C loweringto:

* Reduce percent of calories from saturated fat.
NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A
Rationale: Reducing saturated fat intake lowers both LDL-@ HIDL—C. Since the absolute effect tends to be
greater for LDL-C than HDL—-C, reducing saturatedritake has a beneficial effect on the lipid geafiGiven
that reducing saturated fat intake lowers LDL—-Cardtess of whether the saturated fat is replaced by
carbohydrate, monounsaturated fatty acids, or paigturated fatty acids, the Work Group does natipe
which of these 3 macronutrients should be subsetitirnt place of saturated fat. However, favorableot$ on
lipid profiles are greater when saturated fat flaeed by polyunsaturated fatty acids, followed by
monounsaturated fatty acids, and then carbohydratiesmportant to note that there are varioysetyand
degrees of refinement of carbohydrates. Substiiudfcaturated fat with whole grains is preferdbleefined

carbohydrates. For American adults who eat morgat®d fat than the current average, some reduistion
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warranted, and adhering to a “heart healthy” diepattern from the dietary recommendation #1 fot LD

lowering will likely result in a reduction of safated fat.

4. Advise adults who would benefit from LDL—C loweringto:

* Reduce percent of calories frontrans fat.
NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A
Rationale: Reducing intake afans fatty acids lowers LDL-C, with little or no effeah HDL—C or triglycerides
levels. The direction of the relationship betwéems fatty acids and LDL-C is consistent, regardlesaioéther
thetrans fatty acids replace carbohydrates, monounsatufatgdacids, or polyunsaturated fatty acids. Using
2003-2006 NHANES (National Health and Nutrition Exaation Survey) data, intake of trans fat fromtiadly
hydrogenated oils was estimated at a mean of 113%tg/day among the U.S. populatkdyears of age (51).
Although the intake level appears low, certain sabgs within the U.S. population may still be camsuwy
relatively high levels ofrans fatty acids. For this reason, the Work Group recemds that emphasis continue to
be placed on the reductiontoéns fat in the diet. Even if intake dfans fat from partially hydrogenated oils
decreases, naturally occurritrgns fatty acids in the form of ruminant fat from meatd dairy products may still
be present in small amounts in the U.S. diet. Aidigeto the recommendation to reduce dietary soutes

saturated fat (meat and dairy fat) will result dd@ional reductions itrans-fat intake.

4. CQ2—Sodium and Potassium: BP and CVD Outcomes
See Table 12 for the CQs on BP and CVD outcomdsseitium and potassium.

Table 12. CQ for Sodium and Potassium: BP and CVD @icomes

CQ2:

Among adults, what is the effect of dietary intafesodium and potassium on CVD risk factors andouies, when
compared to no treatment or to other types of watetions?

BP indicates blood pressure; CQ, critical questaord CVD, cardiovascular disease.

4.1. Introduction and Rationale
Vitamins and minerals typically are consumed indadHowever, it is sometimes possible to isolageetifiect of

individual minerals to determine the effects onltieautcomes. Therefore, the Work Group decidetiaha
systematic review was warranted to determine thwitlual effects of the minerals sodium and potassiwhich
have been associated with CVD risk factors andoms. Other minerals like calcium and magnesiune\aéso
considered, but were not included in the systenmatiw because their consumption is limited tatieély few
specific foods or food groups (e.g., calcium anidydaroducts); further, it was unlikely that a resmendation to
increase or decrease consumption of the minetadrsihan the food could be implemented.

In contrast, sodium was reviewed as a single mitbecause little sodium is found naturally in fpadd

it is primarily added to foods in preparation, gmestion, and/or at the time of consumption. Thenesfit is
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theoretically possible to alter sodium intake withaltering intake of specific foods or overalltdigy pattern. In
addition, potassium was reviewed as a single mitbdecause it has been hypothesized that dietaaggiam
intake may lower BP independent of other nutriemt®ods. In addition, the effect of sodium on BRynbe
modulated by concomitant potassium intake.

Most of the clinical trial evidence pertains toesffs of minerals on risk factors (i.e., BP and pias
lipids) that are relevant, intermediate outcome<gD. In addition, data primarily from observatarstudies

provide evidence on the effects of dietary sodimah potassium on outcomes that are CVD events.

4.2. Selection of Inclusion/Exclusion Criteria
Work Group members developed eligibility criteraskbd on a PICOTS approach for screening pote tiidies

for inclusion in the evidence review. The PICOT$raach for CQ2 and other detailed methods aredn th
Lifestyle Work Group Systematic Evidence Reviewontp

CQ2 was established to examine studies that askssénpact of sodium and potassium on BP and CV
morbidity and mortality. The studies included adgulith or without established CVD, with or witha@¥/D risk
factors, with or without tobacco use, and who waraormal weight, overweight, or obese. In additzon
intervention sample size must be at least 50 fmmbrker and risk factor studies and 500 for CV nubtypand
mortality. Because there is a separate Obesity fERamel reviewing evidence on the effect of weighs on

CVD risk factors and outcomes, the Work Group edetustudies in which weight change was >3%.

4.3. Literature Search Yield
In all, 34 studies (47 citations) satisfied the dQ&usion criteria and were rated good or fairlgya

(30,31,45,46,52-93).

The CQ2 summary tables are available in the Lifedtull Work Group Report Supplement
(http://jaccjacc.cardiosource.com/acc_document82BPR_S5_Master_Lifestyle.pdf). The tables predata
on the studies used in the evidence review orgdrbganineral (sodium or potassium), outcomes (BEWD
outcomes), sodium subquestions (overall result&rdnt levels of sodium, sodium and other dietdrgnges),
and subpopulations (sex, Summary Table C—4a; theedgy, Summary Table C—4b; age, Summary TablédC—
and HTN-status, Summary Table C—4d). Some stugiesax in more than one summary table because they

address more than one corresponding mineral ousstiqn.

4.4. CQ2 Evidence Statements
See Table 13 for the CQ2 ESs for sodium and BP.

4.4.1. Sodium and BP
A note about the unit of measure presented foadietnd urinary sodium: sodium is presented inistuith

millimoles (mmols), grams, and milligrams (mg). TWerk Group chose to convert the sodium results to
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milligrams for the ESs, recommendations, and rafesmso data from different studies would be digdan a
consistent unit. Also, U.S. dietary recommendatiamd the Nutrition Facts label display sodium ifligrams,
and this unit (mg) will be easier for health careviders to communicate with patients. Urinary dietary

sodium are portrayed in the original units fromtepablished study in the CQ2 summary tables (C-Q-8.

Table 13. CQ2 ESs for Sodium and BP
Overall Results of Sodium and the Effect on BP
What is the Overall Effect of Dietary Intake of Sodum on BP?
ES1.
« In adults 25 to 80 years of age with BP 120-159%980smm Hg, reducing sodium intake lowers BP.
Strength of Evidence: High
Comparison of Different Levels of Sodium Intake
What is the Effect of Different Levels of Dietary $dium Intake on BP?
ES2.

 In adults 25 to 75 years of age with BP 120-159%80xm Hg, reducing sodium intake that achieved amat-hour
urinary sodium excretion of approximately 2,400 day, relative to approximately 3,300 mg/day, lowePsby 2/1
mm Hg, and reducing sodium intake that achievec&am®24-hour urinary sodium excretion of approxityate500
mg/day lowers BP by 7/3 mm Hg.

Srength of Evidence: Moderate
ES3.
 In adults 30 to 80 years of age with or without HTunseling to reduce sodium intake by an aveoddel50
mg/day reduces BP by 3—-4/1-2 mm Hg.
Srength of Evidence: High
Sodium and in Subpopulations
What is the Effect of Sodium on BP in Subgroups Déafed by Sex, Race/Ethnicity, Age, and HTN Status?
ESA4.

¢ In adults with pre-HTN or HTN, reducing sodium ikégdlowers BP in women and men; African American and

nonAfrican American adults; and older and younghnts.
Srength of Evidence: High
ESS.

» Reducing sodium intake lowers BP in adults witheitpre-HTN or HTN when eating either the typicahérican

diet or the DASH dietary pattern. The effect isajee in those with HTN.
Srength of Evidence: High
Sodium and Dietary Pattern Changes
What is the Effect of Sodium on BP in the ContextfoDietary Pattern Changes?
ES6.

« In adults 22 to 80 years of age with BP 120-15%B0nm Hg, the combination of reduced sodium infalks eating

the DASH dietary pattern lowers BP more than redwsmlium intake alone.
Strength of Evidence: Moderate
Sodium in the Context of Other Minerals and BP
What is the Effect of Sodium on BP in the ContextfoOther Single Minerals?
ES7.

« There is insufficient evidence from RCTs to deterenivhether reducing sodium intake plus changintadidntake
of any other single mineral (for example, increggioetassium, calcium, or magnesium) lowers BP rtitaa
reducing sodium intake alone.

Srength of Evidence: Insufficient
Sodium and CHD/CVD Outcomes
What is the Effect of Dietary Intake of Sodium on &/D Outcomes?
ESS.
» A reduction in sodium intake of approximately 1,080/day reduces CVD events by about 30%.
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Srength of Evidence: Low
ES9.
» Higher dietary sodium intake is associated withieatgr risk of fatal and nonfatal stroke and CVD.
Srength of Evidence: Low
ES10.
» There is insufficient evidence to determine theeisdion between sodium intake and the developmweRt.
Strength of Evidence: Insufficient
ES11.
* There is insufficient evidence to assess the effentducing dietary sodium intake on cardiovascalgcomes in
patients with existing HF.
Srength of Evidence: Insufficient
Potassium and BP and CHD/CVD Outcomes
What is the Effect of Dietary Intake of Potassium a BP and CVD Outcomes?
ES12.
» There is insufficient evidence to determine whethereasing dietary potassium intake lowers BP.
Srength of Evidence: Insufficient
ES13.
* In observational studies with appropriate adjustséBP, sodium intake, etc.), higher dietary pdatamdntake is
associated with lower stroke risk.
Srength of Evidence: Low
ES14.
e There is insufficient evidence to determine whethere is an association between dietary potassitake and
CHD, HF, and cardiovascular mortality
Strength of Evidence: Insufficient
BP indicates blood pressure; CHD, congestive hisease; CVD, cardiovascular disease; DASH, DieAqgroaches to
Stop Hypertension; ES, evidence statement; ancheik failure; HTN, hypertension; and RCTs, randmdicontrolled
trials.

4.5. Diet Recommendations for BP Lowering

1. Advise adults who would benefit from BP lowering to
a. Consume a dietary pattern that emphasizes intake afegetables, fruits, and whole grains;
includes low-fat dairy products, poultry, fish, legumes, nontropical vegetable oils, and nuts;
and limits intake of sweets, sugar-sweetened bevges, and red meats.
i. Adapt this dietary pattern to appropriate calorie requirements, personal and
cultural food preferences, and nutrition therapy fa other medical conditions
(including diabetes mellitus).
ii. Achieve this pattern by following plans such as th®ASH dietary pattern, the
USDA Food Pattern, or the AHA Diet.
NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A

Rationale: This recommendation is based largely on studigseoDASH dietary pattern (DASH and DASH-
Sodium), which provided the highest quality evidefar this food-based dietary pattern causing im@neents in
lipid profiles and BP (Table 8 and 9, CQ1 ES3-E3®)s evidence was supplemented by studies of loality

in which various adaptations of the MED patternemested and also found to reduce BP (Table 7, E|R1).
The evidence suggests that the effects of the neworded dietary pattern persist as long as therpaste
consumed. The BP lowering effect has been demaedtna adults with HTN and pre-HTN, and is evident

men and women, African Americans and non-Africaneficans, and in older and younger adults (TabESS).
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The dietary pattern’s effect on BP is independérthanges in weight and sodium intake. The mageitfd
effect is sufficient to prevent progression frorefTN to HTN, promote nonpharmacological BP conimol
those with HTN, and supplement pharmacological ®&#efing.

The caloric (energy) intake should be appropriatdte individual-e.g., restricted for those attémp
weight loss. Patients should also be encouragaddpt the recommended dietary pattern to theiopatsaand
cultural preferences. Materials are available sasagatients in achieving the recommended digiattern at
different calorie levels (Table 9). The 2010 U.&pBrtment of Health and Human Services Dietary €inds
for Americans recommend the USDA food pattern &@dDASH eating plan (48). Overall, the recommended
dietary pattern is consistent with the AHA diet)4@d the USDA Food Pattern (48). The USDA Foodepat
offers lacto-ovo vegetarian and vegan adaptatibmerefore, this recommendation is consistent wiltieo
national guidelines. Clinicians should be familith the recommendations, advise their patienteapt them,
and provide easy access to information (TableRiEtary planning and nutritional counseling is aoffacilitated

by referral to a nutrition professional.

2. Advise adults who would benefit from BP lowering to
a. Lower sodium intake
NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A

Rationale: There is strong and consistent clinical trial evide that reducing sodium intake lowers BP. This BP
lowering effect has been demonstrated in adults WEN and pre-HTN, in men and women, in African
Americans and nonAfrican Americans, and in oldet younger adults. Trials contributing to this evide

include well-controlled feeding studies as welkaglies in which participants were counseled tcelosodium.
The effect of reducing sodium intake on BP is iretegent of changes in weight. The magnitude of effec
sufficient to both prevent progression from pre-HIBNHTN, and to promote nonpharmacological BP airntr
those with HTN. Observational data also suggestitaer sodium intake is associated with lower $ICV

events in people with and without HTN, which is btfgesized to occur through reductions in BP.

3. Advise adults who would benefit from BP lowering to
a. Consume no more than 2,400 mg/day of sodium;
b. Further reduction of sodium intake to 1,500 mg/dayis desirable since it is associated with
an even greater reduction in BP; and
c. Reduce sodium intake by at least 1,000 mg/day sintteat will lower BP, even if the desired
daily sodium intake is not yet achieved.
NHLBI Grade: B (moderate); ACC/AHA COR: Il1a, LOE: B

Rationale: One well-conducted trial demonstrated clinicallganingful lowering of BP when sodium was
reduced to 2,400 mg/day with lower BPs achievednwdaelium intake was reduced to 1,500 mg/day. Rexhsct
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of 1,000 mg/day were shown to be beneficial indriand observational studies estimated significaditictions
in relative risk associated with changes in sodintake of about 1,000 mg/day. This recommendasatirected
at the two-thirds of the U.S. adults who have piiegNtbr HTN, and for whom reducing sodium intake can
prevent or improve control of HTN and potentialduce CV events.

The Work Group acknowledges that the recommendatioeduce sodium intake <2,400 mg/day differs
slightly from other current dietary recommendatiaspecifically the 2010 Dietary Guidelines for Ancans and
the Institute of Medicine Dietary Reference Intghkesth of these publications recommend 2,300 mgésathe
upper limit of intake for adults. Although the ingb@n behavior of a difference between intakes,40@ mg
versus 2,300 mg of sodium per day would be minith&lse recommendations are based on the strorigéstic
trial evidence available: the achieved level o0B,4ng/day from the DASH-Sodium trial (estimatedchiraverage
urinary sodium excretion) (Table 11, CQ2 ES2).

The strength of this recommendation is graded “mmaeé because there are fewer clinical trials used
devise the 2,400 and 1,500 goals compared to the taumber of trials that are used to inform theralt
recommendation on sodium (dietary recommendatioio#BP lowering) that is graded “strong.”

Reducing sodium intake can be challenging for dividual because of the ubiquitous nature of sodium
in the American food supply. Educational matenigilh strategies to help patients lower sodium intake
provided by several Federal and private source94487). Ultimately, however, significant changesodium
intake among U.S. adults may require changes imindividual behavior and in food manufacturing and

processing.

4. Advise adults who would benefit from BP lowering to
a. Combine the DASH dietary pattern with lower sodiumintake.
NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A

Rationale: Both a healthy dietary pattern as exemplified B8Pl and reduced sodium intake independently
reduces BP. However, the BP-lowering effect is ey@ater when these dietary changes are combimeiole |
60% of U.S. adults with pre-HTN or HTN, simultanstyuimplementing dietary recommendations #1 anéb#2

BP lowering can prevent and control HTN more thiéimee intervention alone.

5. CQ3—Physical Activity: Lipids and BP
See Table 14 for the CQ for physical activity aipits and BP.

Table 14. CQ for Physical Activity: Lipids and BP

CQ3:

Among adults, what is the effect of physical at§ivin BP and lipids when compared to no treatmamtp other types of
interventions?

BP indicates blood pressure and CQ, critical gaasti
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5.1. Introduction/Rationale
Large bodies of observational data show an assacibetween higher levels of physical activity doer rates

of many chronic diseases, including CVD, and enbdrangevity (98-100). Further, an inverse doseaase
relation exists, with increasing higher levels difivdty associated with commensurately lower rate€VD in a
curvilinear fashion (101,102). A recent analysis gatimated that by eliminating physical inactiv&$o of CHD
worldwide may be eliminated; further, life expeatamf the world may be increased by 0.68 years)103

Among the mechanisms proposed to mediate theaesdtip between physical activity and decreased
CVD rates are beneficialSSS effects of exerciskpih profile and BP (104). One study estimated tha effects
of physical activity on BP and development of HTédluction explained some 27% of the activity-related
reduction in CVD rates observed, while 19% of théuction in CVD rates could be explained by theefieral
effects of physical activity on traditional lipidsnd 16% on novel lipids.

Below, the Work Group elaborates on findings froetaranalyses of physical activity on changes in

lipid profile and BP.

5.2. Selection of Inclusion/Exclusion Criteria
Due to resource limitations, the Work Group incldaaly systematic reviews and meta-analyses of RCTs

controlled clinical trials published from 2001-20D¥etailed inclusion/exclusion criteria are avaliéain the
Lifestyle Full Work Group Report Supplement

(http://jaccjacc.cardiosource.com/acc_document82BPR_S5_Master_Lifestyle.pdf).

5.3. Literature Search Yield
A total of 26 systematic reviews and meta-analyse® identified that met inclusion/exclusion crideand were

rated good or fair (105-129).

The CQ3 subcommittee members next identified thiided systematic reviews and meta-analyses that
contained detailed data on BP outcomes. They ifitexhtl1 studies with data on BP outcomes. Ten raptdyses
and 1 systematic review examined the effects afaerexercise. One systematic review looked aeftfexts of
resistance training.

The CQ3 subcommittee members next identified thiided systematic reviews and meta-analyses that
contained detailed data on lipid outcomes. Thewgtifled 14 studies with data on lipid outcomes]uding 10
meta-analyses, and 4 systematic reviews.

The next step in the evidence review process fatiegyatic reviews and meta-analyses was to develop
ESs and recommendations from the included studiépeesent them to the full Work Group for consadien
and voting. Because these systematic review and-aretlysis articles each summarize evidence froonmaber
of studies, NHLBI staff and Work Group members detaed that the development of formal evidencegsbl

and summary tables of individual articles was ueseary. CQ3 subcommittee members developed evidence
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tables that are available in the Lifestyle Full W@roup Report Supplement (CQ3 Summary Tables: Samm
Table D-1: Aerobic Exercise and LDL-C, Summary €dbl-2: Resistance Exercise and LDL-C, Summary
Table D-3: Aerobic Exercise and HDL-C, and SumnTalyle D—4: Resistance Exercise and HDL-C) to
summarize the evidence on physical activity anididip

(http://jaccjacc.cardiosource.com/acc_documentg2BPR_S5 Master_Lifestyle.pdf).

5.4. CQ3 Evidence Statements

5.4.1. Physical Activity and Lipids
See Table 15 for the CQ3 ESs for physical actiaitgl lipids.

This section examines evidence supporting the tiphysical activity alone (i.e., not in combinatiasith other
interventions, such as dietary interventions orgiveioss) versus no physical activity or other tgpéntervention
for improvements in selected blood lipids (HDL—@L--C, triglycerides, and non-HDL-C). T2808 Physical
Activity Guidelines Advisory Committee Report was used as the starting point for evidence re@s8j.
Additionally, a systematic search identified 8 matelyses from 2001 onwards and 5 systematic reviated

fair to good that addressed this question and wetaded as the evidence base.

Table 15. ESs for Physical Activity and Lipids
Aerobic Exercise Training and Lipids
ES1.
« Among adults, aerobic physical activity, as comgacecontrol interventions, reduces LDL-C 3.0 t0 Big/dL on
average.
Srength of Evidence: Moderate
ES2.
* Among adults, aerobic physical activity alone, aspared to control interventions, reduces non-HDB~+@g/dL on
average.
Srength of Evidence: Moderate
ES3.
» Among adults, aerobic physical activity alone, asipared to control interventions, has no consistéiatt on TG.
Srength of Evidence: Moderate
ESA4.
* Among adults, aerobic physical activity alone, asipared to control interventions, has no consiséatt on HDL-C.
Srength of Evidence: Moderate
Resistance Exercise Training and Lipids
ESS.

*  Among adults, resistance training, as compareamniral interventions, reduces LDL-C, TG, and nontHD by 6
mg/dL to 9 mg/dL on average and has no effect oh-HD Typical interventions shown to reduce LDL-G,Tand
non-HDL-C and have no effect on HDL-C include resise physical activity programs that average 2dks&én
duration and include3 days/week, 9 exercises performed for 3 sets anmégetitions at an average intensity of 7(
of 1-maximal repetition.

Srength of Evidence: Low
ES indicates evidence statements: HDL-C, high-tiehpbprotein- cholesterol; LDL-C, low-density bprotein-
cholesterol; and TG, triglycerides.
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5.4.2. Physical Activity and BP
This section examines evidence supporting the fiphysical activity alone (i.e., not in combinatiafith other

interventions, such as dietary interventions omgiveloss) versus no physical activity or other g/pé
intervention for BP reduction. T#808 Physical Activity Guidelines Advisory Committee Report was used as the
starting point for evidence review (98). Additiolyal systematic search identified 15 meta-analfrees 2001
onwards and reviews rated fair to good that addoess question. Details of the search are pravidehe
Lifestyle Full Work Group Report Supplement

(http://jaccjacc.cardiosource.com/acc_document82BPR_S5_Master_Lifestyle.pdf).

5.4.2.1. Aerobic Exercise Training and BP
See Table 16 for the ES for aerobic exercise tigiand BP.

Table 16. ES for Aerobic Exercise Training and BP
ES1.
« Among adult men and women at all BP levels, inalgdndividuals with HTN, aerobic physical activiigcreases

systolic and diastolic BP, on average by 2 to 5 Hgrand 1 to 4 mm Hg, respectively. Typical intetv@ms shown
to be effective for lowering BP include aerobic pitgal activity of, on average, at least 12 weekstion, 3 to 4
sessions per week, lasting on average 40 minuss#gse and involving moderate-to-vigorous intenpitysical
activity.

Strength of Evidence: High

BP indicates blood pressure and ES, evidence statem

5.4.2.2. Resistance Exercise Training and BP
The 2008 Physical Activity Guidelines Advisory Committee focused on data from a meta-analysis of 9 RCTs of

resistance training that included 341 subjects X 130wever, in the systematic search describedabmvCQ3
(Section 5.3), given the limited parameters ofgbarch, only 1 review was identified. A qualitatresiew of
clinical trials—randomized, nonrandomized, and umicaled studies—examined resistance exerciseitgin
relation to metabolic health among patients witety diabetes mellitus (126). Ten of these stuasssssed BP.
Investigators concluded that resistance exercaseing resulted in beneficial changes in systolt; Bith
benefits in diastolic BP less frequently obsen{@the magnitude of reduction was not specified.)

Thus, the review of evidence did not provide caesisevidence on resistance exercise training for B

reduction

5.4.2.3. Combination of Aerobic and Resistance Exercise Training and BP
There have been no published meta-analyses omrggigecifically examining the effect of a combimedimen

of aerobic exercise and resistance training onH&fvever, in some of the meta-analyses and reviessribed
above, studies with aerobic and resistance compemere included in pooled data related to aerekercise
training (112,113).
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5.5. Physical Activity Recommendations

1. In general, advise adults to engage in aerobic phgal activity to reduce LDL-C and non-HDL-C:
3 to 4 sessions a week, lasting on average 40 masiper session, and involving moderate-to-
vigorous intensity physical activity.
NHLBI Grade: B (moderate); ACC/AHA COR: Ila, LOE: A

Rationale: This recommendation was based on evidence frora-ar&lyses and reviews published from 2001
onwards and rated fair to good. This is also ceasisvith the findings of the literature review docted for the
2008 Physical Activity Guidelines Advisory Committee Report, in which it was found that it may require 12
metabolic equivalent task-hours per week of exermdavorably influence LDL—C. The amount of plogdi
activity recommended above for reducing LDL—-C and-HDL—-C is congruent with the amount of physical
activity recommended in 2008 by the Federal Govemirfor overall health: “Most health benefits ocwith at
least 150 minutes (2 hours and 30 minutes) a wealoderate intensity physical activity, such askifvalking.

Additional benefits occur with more physical adtt/i(131).

2. In general, advise adults to engage in aerobic phigal activity to lower BP: 3 to 4 sessions a week,
lasting on average 40 minutes per session, and ilviog moderate-to-vigorous intensity physical
activity.

NHLBI Grade: B (moderate); ACC/AHA COR: Il1a, LOE: A

Rationale: This recommendation was based on evidence frora-arelyses and reviews rated fair to good
which were published from 2001 and later, as welh&2008 Physical Activity Guidelines Advisory Committee
Report. The amount of physical activity recommended alfovéowering BP is congruent with the amount of
physical activity recommended in 2008 by the Fddemwvernment for overall health: “Most health betsebccur
with at least 150 minutes (2 hours and 30 minwesgek of moderate intensity physical activity,lsas brisk
walking. Additional benefits occur with more phyaliactivity” (132). It is worth noting that the ment
recommendation is congruent (i.e., expends appieiythe same amount of energy), but not identathe
2008 Federal guidelines. This is because the preseommendation is based on a review of meta-aaalgf
exercise in relation to BP only (hence, the specdgimens as used in the clinical trials), whie 2008 Federal
guidelines targeted overall health (i.e., not BiB). Additionally, the 2008 Federal guidelines éeerall health
make it clear that any amount of physical actiigthealthful (*“Some physical activity is better mh@one”), and
that there is a dose-response relationship (“Fastiealth outcomes, additional benefits occur esthount of

physical activity increases through higher intgnsiteater frequency, and/or longer duration”).

5.6. Heart Healthy Nutrition and Physical Activity Behaviors
See Table 17 for information on heart healthy tiotriand physical activity behaviors.
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Overall, the Work Group encourages heart healthstimn and physical activity behaviors for the ieatU.S.
adult population as stated in tA@10 Dietary Guidelines for Americans and the2008 Physical Activity Guidelines

for Americans. The recommendations in Table 17 are a consengte &York Group, not a guideline, and

generally consistent with tr2910 Dietary Guidelines for Americans and the2008 Physical Activity Guidelines

for Americans.

Table 17. Heart Healthy Nutrition and Physical Actvity Behaviors

Heart Healthy Nutrition and Physical Activity Behaviors

The adult population should be encouraged to mradtteart healthy lifestyle behaviors including:

Consume a dietary pattern that emphasizes intakegstables, fruits, and whole grains; includes-fatdairy
products, poultry, fish, legumes, nontropical vebé oils and nuts; and limits intake of sodiumestsg, sugar-
sweetened beverages and red meats.

= Adapt this dietary pattern to appropriate caloeguirements, personal and cultural food prefereraoes
nutrition therapy for other medical conditions (irding diabetes mellitus).

= Achieve this pattern by following plans such asE#SH dietary pattern, the USDA Food Pattern, @ th
AHA Diet.

Engage in 2 hours and 30 minutes a week of modertasity, or 1 hour and 15 minutes (75 minutesjeak of

vigorous-intensity aerobic physical activity, or eguivalent combination of moderate- and vigorauerisity aerobic
physical activity. Aerobic activity should be pemited in episodes of at least 10 minutes, prefersfnlgad throughout
the week (132).

Achieve and maintain a healthy weight. Refer to26#3 Obesity Expert Panel Report for recommendatim weight
loss and maintenance (133).

AHA indicates American Heart Association; DASH, faiey Approaches to Stop Hypertension; and USDA, Dé&partment
of Agriculture.

6. Gaps in Evidence and Future Research Needs
6.1. Diet

* Interaction between dietary modification and stagatment.

» Relative effects of saturated fats, monounsaturatityl acids, polyunsaturated fatty acitgns fatty
acids, omega-3 fatty acids, and the type of carth@tgs on lipids, inflammation, microbiome, andewth
newer, potential CVD risk factors.

» Relative effects of naturally occurring fiber (carfwhole grains] and vegetable/fruit) and suppletak
fiber on lipids, inflammation, microbiome, and atimewer, potential CVD risk factors.

» Effects of dietary cholesterol on LDL—C and HDL—@othe current ranges of cholesterol and saturated

fat intakes (8 and 9% percentiles).

» Effects of minerals in combination other than sadion BP.

» Studies of high-density lipoprotein function indiees that modify HDL—C by changes in diet.

* Is the minimal effect of dietary carbohydrate oagpha triglycerides harmful?

* The effect of sodium reduction in patients withbdites mellitus, heart failure, and chronic kidney
disease.

» Effect of dietary pattern and sodium intake in &itdking BP and/or lipid-lowering medications ésfts
on BP/lipids; achieving BP/lipid goals; medicatioeeds/costs; outcomes).

» Effect of dietary pattern and sodium intake in &lulith CVD (e.g., postmyocardial infarction;
poststroke; with coronary artery disease, hedrriichronic kidney disease).
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» Strategies for effectively (and cost-effectivelyjplementing these evidence-based recommendations.
How can primary care providers, health systemsliptlalth agencies, local and Federal Government,
community organizations, and other stakeholdeng patients adopt these diet and sodium intake
recommendations?

Increased understanding of racial/ethnic/socioegondactors that may influence (a) effect of digtpattern and

sodium on BP and lipids; (b) adoption of diet/soditecommendations; and (c) method of diet assegsmen

6. 2 Physical Activity
The results from recent meta-analyses and systeneaiews demonstrate that exercise, when performed
at a sufficient dose and intensity, will reduce E&.and non-HDL-C. However, additional research is
needed to understand the pattern of exercise tapti@ associated with the reduction in LDL-C and
non-HDL—-C, which may lead to improved understanaihghether exercise performed at a lower
intensity or dose, or whether different modes areise, can impact these outcomes. It is also itapbr
to further understand the characteristics of irtiigils for whom exercise of a certain dose and/or
intensity can reduce LDL-C and non-HDL-C.

» The results from recent meta-analyses and systenesiews show inconsistent effects of exercise on
HDL—-C and triglycerides. It is important to undarst the source of these inconsistent findings ttebe
understand under what conditions exercise canaserbigh-density lipoprotein or decrease triglydesi
This may include additional research to understaadptimal dose that will result in the desiredrules
in these outcomes, or whether exercise performadater intensity or dose, or whether differentde®
of exercise, can impact these outcomes. It isiatportant to further understand the characterisifcs
individuals for whom exercise of a certain dosé&msity, or mode can increase HDL-C or reduce
triglycerides.

» Although the data are clear in showing that physictvity lowers BP, most of the evidence comesrfr
studies of Caucasian persons, with limited datatbnic minorities. Additionally, it is unclear what
specific aspects of an aerobic exercise program [@ngth of program; frequency, duration, andnstty
of physical activity) are related to greater reduts in BP; that is, it is unclear what the shapthe
dose-response curve between physical activity dhésBFurther, there are limited data on whether
resistance exercise training lowers BP, and whetteambination of aerobic and resistance exercise
training offers any added BP lowering, compareddmbic exercise only.

» Additional research is needed combining diet angsiaial activity regarding lipids and BP to determin
how these behave synergistically.

» Effect of physical activity in adults taking BP dodlipid-lowering medications (effects on BP/ligid
achieving BP/lipid goals; medication needs/costs¢@mes).

» Effect of physical activity in adults with CVD (e,gostmyocardial infarction; poststroke; with CAD,
heart failure, chronic kidney disease)

» Strategies for effectively (and cost-effectively)plementing these evidence-based recommendations.
How can primary care providers, health systemsliphkalth agencies, local and Federal Government,
community organizations, and other stakeholdeng patients adopt these physical activity
recommendations?

* Increased understanding of racial/ethnic/socioegpadactors that may influence (a) effect of phgsic
activity on BP and lipids and (b) adoption of plogdiactivity recommendations.
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Appendix 3. Abbreviations

ACC = American College of Cardiology

AHA = American Heart Association

BP = blood pressure

CHD = coronary heart disease

COR = Class of Recommendation

CQ = critical question

CV = cardiovascular

CVD = cardiovascular disease

DASH = Dietary Approaches to Stop Hypertension
ES = evidence statement

HDL—-C = high-density lipoprotein cholesterol

HTN = hypertension

LDL-C = low-density lipoprotein cholesterol

LOE = Level of Evidence

MED = Mediterranean-style diet

NHLBI = National Heart, Lung, Blood Institute
NHLBAC = NHLBI Advisory Council

PICOTS = Population, Intervention, Comparator, ©mtes, Timing, and Setting
RCT = randomized controlled trial

Task Force = ACC/AHA Task Force on Practice Guitki
U.S. = United States

USDA = United States Department of Agriculture
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