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Abstract Background Appropriate dietary recommendations represent a key part of secondary prevention in
cardiovascular disease (CVD). We evaluated the effectiveness of the implementation of a nutritional program on quality of diet,
cardiovascular events, and death in patients with established CVD.

Methods In this open-label, multicenter trial conducted in 35 sites in Brazil, we randomly assigned (1:1) patients aged 45
years or older to receive either the BALANCE Program (experimental group) or conventional nutrition advice (control group).
The BALANCE Program included a unique nutritional education strategy to implement recommendations from guidelines,
adapted to the use of affordable and regional foods. Adherence to diet was evaluated by the modified Alternative Healthy
Eating Index. The primary end point was a composite of all-cause mortality, cardiovascular death, cardiac arrest, myocardial
infarction, stroke, myocardial revascularization, amputation, or hospitalization for unstable angina. Secondary end points
included biochemical and anthropometric data, and blood pressure levels.

Results From March 5, 2013, to Abril 7, 2015, a total of 2534 eligible patients were randomly assigned to either the
BALANCE Program group (n = 1,266) or the control group (n = 1,268) and were followed up for a median of 3.5 years. In
total, 235 (9.3%) participants had been lost to follow-up. After 3 years of follow-up, mean modified Alternative Healthy Eating
Index (scale 0-70) was only slightly higher in the BALANCE group versus the control group (26.2 ± 8.4 vs 24.7 ± 8.6,
P b .01), mainly due to a 0.5-serving/d greater intake of fruits and of vegetables in the BALANCE group. Primary end point
events occurred in 236 participants (18.8%) in the BALANCE group and in 207 participants (16.4%) in the control group
(hazard ratio, 1.15; 95% CI 0.95-1.38; P = .15). Secondary end points did not differ between groups after follow-up.

Conclusions The BALANCE Program only slightly improved adherence to a healthy diet in patients with established
CVD and had no significant effect on the incidence of cardiovascular events or death. (Am Heart J 2019;215:187-197.)
Unhealthy dietary patterns are important triggers in the
development of chronic diseases.1 Epidemiological
studies have shown a lower risk of cardiovascular disease
(CVD) incidence and mortality associated with healthy
diets in individuals both with and without prior CVD.2-6

Therefore, dietary guidelines recommend a combination
of nutrient-based advice and healthy dietary patterns for
the treatment and prevention of CVD and its risk factors.7

Efficacy of any dietary intervention is strongly influ-
enced by degree of adherence which, in turn, is
influenced by a number of factors8 such as access to
food and local culture that may determine dietary
Downloaded for Anonymous User (n/a) at Heart Hospital 
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choices.7,9 Diet quality may also vary across the
socioeconomic spectrum, in which individuals with a
lower social position tend to have worse dietary
patterns.10 Thus, strategies for dietary compliance that
benefit those with low income are important given that
higher-quality diets are associated with lower risk of
cardiovascular events in these individuals as compared to
those with the highest income.6

Guidelines have emphasized the need to adjust dietary
recommendations according to personal preferences;
regional foods; and cultural, ethnic, and economic
aspects to improve adherence.11 However, dietary
from ClinicalKey.com by Elsevier on August 02, 2019.
. Copyright ©2019. Elsevier Inc. All rights reserved.
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guidelines rarely discuss strategies for implementing
nutritional recommendations in clinical practice.12 In
addition, it has been shown that the effect of dietary
advice results in only modest beneficial changes in diet
and in cardiovascular risk factors.13

Considering this context, a Brazilian Cardioprotective
Nutritional (BALANCE) Program was developed, essen-
tially composed of (a) a dietary prescription guided by
nutritional content recommendations as per guidelines;
(b) nutritional education program-based tools and sug-
gestions of affordable foods; and (c) an intensive
follow-up through one-on-one visits, group sessions, and
phone calls.14 The Program was shown to be feasible in
patients with established CVD in a single-center pilot study
inwhich itwasmore effective in reducing blood pressures,
fasting glucose levels, weight, and body mass index (BMI)
as compared with the diet proposed by the dietary
guidelines valid at the time.15 However, patients’ adher-
ence to diet and the effect on recurrence of cardiovascular
events were not evaluated between groups.
Thus, we conducted a multicenter randomized trial to

evaluate the effects of the implementation of BALANCE
Program in improving adherence to recommendations in
patients with established CVD, and its relationship with
cardiovascular events and death.

Methods
Study design and oversight
A detailed description of the study design has been

published previously.14 Briefly, this was an open-label,
multicenter, randomized (concealed) trial conducted in
35 sites in Brazil. The trial was designed and coordinated
by the Research Institute at the Heart Hospital (HCor).
The protocol was approved by the local research ethics
boards from all sites, and all participants provided written
informed consent.

Patients
We included patients aged 45 years or older with 1 or

more of the following indicators of established CVD: (a)
coronary artery disease (defined by previous acute
myocardial infarction; stable or unstable angina; history
of atherosclerotic stenosis ≥70% of the diameter of any
coronary artery on conventional or computed tomogra-
phy coronary angiography; or history of angioplasty,
stenting, or coronary artery bypass surgery); (b) previous
stroke; and (c) peripheral vascular disease (ankle to arm
ratio b0.9 of systolic blood pressure in either leg at rest,
angiography or Doppler demonstrating N70% stenosis in a
noncardiac artery, intermittent claudication, vascular
surgery for atherosclerotic disease, amputation due to
atherosclerotic disease, or aortic aneurysm). The exclu-
sion criteria were as follows: neurocognitive or psychi-
atric conditions that may hinder collection of reliable
clinical data (defined at the investigator's discretion), life
Downloaded for Anonymous User (n/a) at Heart Hospital from
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expectancy less than 6 months (eg, metastatic malignan-
cy or other factor defined at the investigators' discretion),
pregnancy or lactation, liver failure with a history of
encephalopathy or anasarca, renal failure with indication
for dialysis, congestive heart failure, previous organ
transplantation, wheelchair use, or any restrictions to
receiving an oral diet.

Randomization
Eligible participants were randomly assigned (1:1) to

either the BALANCE Program group or the control group.
The randomization was performed in blocks with
stratification by study site. Allocation concealment was
guaranteed through a 24-hour central Web-based auto-
mated system. Because of the nature of the intervention,
participants, dieticians, and research assistants who
collected data were aware of group allocation. Converse-
ly, outcome adjudicators and statisticians were blinded to
the assigned interventions.

Treatments
An experienced team of dieticians belonging to the

coordinating team provided structured training for all
researchers at the study sites. All site investigators
followed a standard protocol to minimize variability and
maintain fidelity across all sites. Support to the sites was
provided by the coordinating team during all stages of the
interventions, with feedback being provided as required.
Participants in both groups continued to receive usual

medical care. The nutritional counseling for both
BALANCE Program and control groups followed guide-
lines for the treatment of CVD.16-19 The main differences
between both dietary advices were the approach and
intensity in implementing the nutritional approach.

BALANCE Program group
Beyond a dietary prescription guided by nutritional

content recommendations as per guidelines, the
BALANCE Program was composed by nutritional educa-
tion program-based tools and suggestions of affordable
foods. As previously described,14 to implement the
guideline recommendations and suggested menus, a list
of cardioprotective foods was compiled based on a set of
qualitative criteria: (a) no added sugar, (b) low energy
content, (c) lack of nutrients that increase cardiovascular
risk (cholesterol, saturated fatty acids [SFA], and sodium),
and (d) presence of cardioprotective nutrients (antioxidants
and dietary fiber). Then, a food-group strategy according to
nutrient densities of the various foods was developed. All
foods with an energy density of ≤4.64 kj/g, SFA density of
≤0.01 g/g, cholesterol density of ≤0.04 mg/g, and sodium
density of≤2.01 mg/g were assigned to the “green” group.
The remaining foods were classified into 3 groups: those
with 1 or 2 nutrient densities above the established cutoff
points were assigned to a “yellow” group, whereas those
with 3 or 4 nutrient densities above the established cutoff
 ClinicalKey.com by Elsevier on August 02, 2019.
pyright ©2019. Elsevier Inc. All rights reserved.
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points were categorized into the “blue” group. The “red”
group was composed of foods known to be sources of trans
fatty acids, refined sugar, artificial sweeteners, and preserva-
tives—that is, ultraprocessed foods.20 As a strategy to facilitate
patient adherence to theBALANCEProgram,heart symbols of
different colors were used. An example of this food
classification typology is shown in Supplemental Figure 1.
The pattern of colors (green, yellow, and blue) used in

the BALANCE Programwas those of the Brazilian flag, and
it was chosen to facilitate patients' understanding and
reminding of a proper healthy diet composition.14 The
largest field on the flag is green, suggesting that foods of
green group should be consumed more frequently. The
second largest portion of the flag is yellow, suggesting
that these foods should be less consumed. Finally, blue is
present only on a small part of the flag, suggesting that
these foods should be restricted (Supplemental Figure 2).
In allusion to the absence of red in the Brazilian flag, foods
from the red group should not be consumed at all.
To facilitate adherence to the BALANCE Program prescrip-

tion, 1,400- to 2.400-cal menus were elaborated, stipulating
the amount of green, yellow, and blue food servings, as
previously described.14 The following recommendations
were used to calculate the total daily energy: to weight
management: 25 kcal/kg/d, toweight loss: 20 kcal/kg/d, and
to weight gain: N30 kcal/d. Regarding macronutrients
distribution, these menus were calculated as follows:
50%-60% of energy from carbohydrates, 10%-15% from
proteins, 25%-35% from total fat, b7% from SFA, b10%
polyunsaturated fatty acids, b20% monounsaturated fatty
acids,b1% trans fatty acids,b200 mg/dofdietary cholesterol,
20-30 g/d dietary fiber, and b2400 mg/d sodium. A cook-
book of regional Brazilian modified recipes (o reduce SFA,
dietary cholesterol, and sodium concentration) was also
devised and given to the participants as an educational tool.
With the objective of encouraging the subject's adherence

to the Program, an intensive dietician-led follow-up was
instituted as the third concept of BALANCE Program.
Participants attend individual sessions with a registered
dietitian every 6 months for 2 years. Also, in the first 2 years
of the implementation of the program, participants received
monthly telephone calls to evaluate their understanding of
the Program diet and to reinforce nutritional advice. During
the years 3 and 4 of the trial, participants tookpart in 2 annual
group sessions (where topics such as “How important is food
in your life?,” “Is nutrition a part of health care?,” “What are
cardioprotective foods?,” “How to improvemy diet quality?,”
and others were addressed) and in 1 annual individual
session, and received phone calls every 4 months. In total, 8
individual sessions, 4 group sessions, and19phone callswere
scheduled over the 4 years of the program.

Control group
Control group participants were encouraged to follow

generic dietary advice elaborated by dieticians. All
subjects received a folder containing lists of foods that
Downloaded for Anonymous User (n/a) at Heart Hospital 
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should be preferred or avoided. A tailored prescribed diet
was not provided to the control group (Supplemental
Methods; dietary prescriptions was only qualitative). Any
energy restriction was accomplished by switching from
foods with a high-energy density to others with a
low-energy density.

Data collection and assessment
A standardized case report form was used to obtain the

research information at baseline and at the 12th, 18th,
24th, 36th, and 48th month in both groups. Data from
demographic characteristics; smoking and physical activ-
ity status; anthropometric measures (BMI and waist
circumference); previous comorbidities (diabetes, hyper-
tension, and dyslipidemia); medications; blood pressure
levels; and serum concentration of total cholesterol,
low-density lipoprotein, high-density lipoprotein (HDL),
fasting glucose, and serum triglyceride were reported at
baseline and updated each visit. Additionally, dietary
intake data were obtained by two 24-hour recall
interviews conducted by trained interviewers. One year
after the beginning of the study, a form was introduced to
include socioeconomic and recent physical activity status
data. The methodology of data collection and evaluations
has been previously published.14

Diet compliance was defined based on an adaptation of
the Alternative Healthy Eating Index (AHEI), which was
highly predictive of cardiovascular disease risk.21 The
method of scoring in the modified AHEI (mAHEI) has
been previously described, and it ranges from 0 to 70.6

End points
The primary composite end point was the occurrence

of any of the following cardiovascular events: all-cause
mortality, cardiovascular death, cardiac arrest, acute
myocardial infarction, stroke, myocardial revasculariza-
tion, amputation for peripheral arterial disease, or
hospitalization for unstable angina. Secondary end points
were the individual components of the composite end
point and BMI; waist circumference; blood pressure
levels; serum concentration of total cholesterol, low--
density lipoprotein, HDL, and fasting glucose; and serum
triglycerides.
All primary composite end point components were

centrally assessed and entered into the Clinical End Points
Committee (CEC) tracking database and independently
adjudicated by 2 CEC physicians. If there was disagree-
ment, the final decision was made by a third independent
adjudicator. Only end points that were confirmed by the
CEC were included in analyses. The detailed end point
definitions and the adjudication process have been
published previously.14 Loss to follow-up was considered
only in the absence of any presential, telephone, or
correspondence contact to obtain information regarding
primary end points. According to the characteristic of the
interventions, adverse events were not collected.
from ClinicalKey.com by Elsevier on August 02, 2019.
. Copyright ©2019. Elsevier Inc. All rights reserved.
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Eligibility, randomization, and follow-up. ITT, intention to treat.
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Statistical analysis
Assuming an incidence rate for primary end point of

20% in the control group, a relative risk reduction of 30%
in the intervention group, a statistical power of 80%, and
a type I error rate of 5%, the required sample size was
determined to be 2,468 individuals.22-25

Baseline characteristics were reported as counts and
percentages, mean and SD, or median and interquartile
range, as appropriate. All analysis followed the
intention-to-treat principle. The primary end point was
presented using Kaplan-Meier survival curves and inci-
dence per 1,000 person-years. The effect of the BALANCE
Downloaded for Anonymous User (n/a) at Heart Hospital from
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Program versus control was assessed using a frailty Cox
proportional-hazard model considering sites as random
effects and expressed using hazard ratios (HRs) and 95%
CIs. The time to eventwas defined as the number of days
from the date of randomization to the date of the event
confirmed by adjudication. Patients without confirmed
event were censored at the time of the last follow-up
contact.
We prespecified a sensitivity analysis with a model

adjusted by sex, age, income and educational status, BMI,
cardiovascular risk factors, baseline CVD, medication,
physical activity, and alcohol consumption.14 However,
 ClinicalKey.com by Elsevier on August 02, 2019.
pyright ©2019. Elsevier Inc. All rights reserved.
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we removed income and educational status, physical
activity, and alcohol consumption from the models
because of missing data. Additionally, a post hoc
sensitivity analysis for the primary end point was
performed, considering nonadjudicated events (29
events that were reported by the site investigator were
not confirmed with appropriated documents). Patients
who did not receive intervention and/or withdrew
consent were excluded (per-protocol analyses).
Continuous secondary end points were analyzed over

time by repeated measures using a mixed model.
Variables that did not have a normal distribution were
analyzed using generalized estimating equation models
with a distribution that best fit the data.
Continuous secondary end points and the mAHEI score

were analyzed over time by repeated measures using a
mixed model. Variables that did not have a normal
distribution were analyzed using generalized estimating
equation models with a distribution that best fit the data.
We performed prespecified subgroup analyses accord-

ing to sex, age, BMI, cardiovascular risk factors, and
previously diagnosed CVD using interaction terms in the
frailty Cox regression. In addition, a post hoc subgroup
analysis was made to evaluate the effect of BALANCE
Program on primary end point according to baseline diet
adherence score. The significance level was .05. Assess-
ment of treatment effect on secondary end points was not
adjusted for multiple comparisons. Secondary end point
and other analyses should be interpreted as exploratory.
Analyses were performed using R software for Windows,
version 3.3.3 (R Foundation for Statistical Computing).

Results
Participant characteristics
Between March 5, 2013, and April 7, 2015, a total of

2,534 participants (from 2,763 screened) were randomly
assigned to either the BALANCE Program group (n =
1,266) or the control group (n = 1,268) (Figure 1). After
assignment, 13 patients were excluded from analyses
(4 individuals withdrew consent after randomization and
9 did not consent before randomization, characterizing
deviation of protocol); thus, 1,257 patients in the
intervention group and 1,264 in the control group were
included in the intention-to-treat analyses.
Baseline characteristics were well balanced between

groups (Table I). The mean age of the patients was 63.3
(SD 9.1) years, and 58.2% were men. Drug-treatment
regimens were similar in both groups and continued to
be balanced during follow-up (Supplemental Table I).
Median duration of follow-up was 3.5 years (interquartile
range 2.91-3.87 years). After the initial assessment, 217
(8.6%) participants (97 from the BALANCE Program
group and 120 from the control group) chose not to
attend subsequent visits, and their follow-up was based
on medical records and phone calls. By December 20,
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2017, a total of 235 (9.3%) participants had been lost to
follow-up. Rates of loss to follow-up were similar in both
groups, 9.5% in the BALANCE Program group and 9% in
the control group, with no significant difference in time
to dropout between groups. In comparison to those who
remained in the study, patients who were lost to
follow-up were poorer and had a lower BMI (Supple-
mental Table II, A and B).
The initial mAHEI scores were similar for both groups

at baseline: 25.8 ± 8.5 points in BALANCE Program group
and 25.3 ± 7.9 points in control group (Table II). After 1
year of intervention, the mAHEI score was significantly
higher in the BALANCE group when compared to control
group (28.2 ± 8.7 vs 26 ± 8.4 points; P b .01), and after
3 years, this difference remained, despite lower magni-
tude (26.2 ± 8.4 vs 24.7 ± 8.6 points; P b .01).
Dietary intake was similar in both groups at baseline.

According to the proposed dietary guidelines,16-19 both
groups showed optimal nutrients intake at the beginning,
except for SFA, dietary cholesterol, and sodium which
remained above the recommended levels over time in
both groups, and for dietary fiber, which remained lower
than those recommended (Supplemental Table III).
Regarding components of mAHEI, the BALANCE group

showed improvement of vegetables, fruits, whole grains,
and alcohol intake after 1 year of intervention when
compared to the control group. After 3 years, only
vegetables and fruits intake remained significantly higher
in the BALANCE group when compared to the control
group (for vegetables: 3.09 ± 2.91 vs 2.53 ± 2.68,
P b .001; for fruits: 3.78 ± 3.19 vs 3.43 ± 3.15, P =
.043) (Supplemental Table IV).
After 3 years, in comparison to the control group, the

BALANCE Program group showed reduction in the follow-
ing: energy (−77.68 kcal, 95% CI −139.51 to −15.85, P =
.009), % of energy from fat (−1.17%, 95% CI −2.16 to −0.17,
P = .016), % of energy from SFA (−0.48%, 95% CI −0.92 to
−0.05, P = .025), % of energy from monounsaturated
fatty acids (−0.5%, 95% CI −0.9 to −0.09, P = .01), and
dietary cholesterol intake (−27.95 mg, 95% CI −48.29 to
−7.62, P = .007). On the other hand, the BALANCE
group showed increase in % of energy from carbohy-
drates intake (1.67%, 95% CI 0.39-2.94, P = .005)
(Supplemental Table III).

Primary and secondary end points
A total of 443 adjudicated primary end points events

were included in the analysis: primary end point events
were observed in 236 participants (18.8%) from the
BALANCE Program group and in 207 participants (16.4%)
from the control group and did not differ between groups
(HR 1.15, 95% CI 0.95-1.38, P = .15) (Table III and
Figure 2). In sensitivity analyses in which the primary end
point was excluded, patients who did not receive
intervention and/or withdrew consent (per-protocol
analysis), or those adjusted for specific variables,
from ClinicalKey.com by Elsevier on August 02, 2019.
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Table I. Baseline characteristics of study participants

Characteristic BALANCE Program group (n = 1257)
Control group
(n = 1264)

Age, y 63.3 ± 9.2 63.3 ± 8.9
Sex, male 738/1257 (59) 728/1264 (58)
Current smokers 95/1237 (8) 96/1240 (8)
Physical activity
Sedentary 819/1206 (68) 801/1214 (66)
Active 387/1206 (32) 413/1214 (34)
Education level
None/primary school 677/1155 (59) 702/1107 (63)
Secondary school 384/1155 (33) 323/1107 (29)

College or university 94/1155 (8) 82/1107 (7)
Social position⁎

Low 133/1147 (12) 187/1110 (17)
Medium 662/1147 (58) 631/1110 (57)
High 352/1147 (30) 292/1110 (26)

BMI, kg/m2

b25 237/1230 (19) 265/1229 (22)
25-30 519/1230 (42) 510/1229 (41)
N30 474/1230 (39) 454/1229 (37)
Hypertension 1127/1241 (91) 1113/1245 (89)
Diabetes mellitus 537/1241 (43) 558/1245 (45)
Dyslipidemia 960/1240 (77) 967/1244 (78)
Family history of coronary disease 818/1235 (66) 786/1242 (63)
Previous coronary disease 1163/1257 (93) 1161/1264 (92)
Previous stroke 154/1257 (12) 149/1264 (12)
Previous peripheral vascular disease 144/1257 (12) 146/1264 (12)
Drugs in use
Blood pressure–lowering drugs 1183/1239 (96) 1181/1247 (95)
Lipid-lowering agents 1063/1239 (86) 1073/1247 (86)
Oral antidiabetic agents 461/1238 (37) 467/1247 (37)
Insulin 155/1238 (13) 167/1247 (13)
Antiplatelet therapy 1117/1239 (90) 1126/1247 (90)

Values indicate n/N (%); plus-minus values are means ± SD. Not all participants answered questions about education level and social position because those items were included after
randomization begins.
⁎ Lower social position means a mean family income of R$1,700.00 per month or U$425.00; medium social position means a mean family income of R$7,000.00 per month or U
$1763.25; higher social position means a mean family income of R$20,888.00 per month or U$5,222.00.

Table II. Modified AHEI, mean score by treatment arm during follow-up

mAHEI BALANCE Program group Control group Between-group difference, mean (95% CI) P value

Baseline 25.8 ± 8.5 (n = 1188) 25.3 ± 7.9 (n = 1167) 0.48 (−0.19 to 1.16) .39
1 y 28.2 ± 8.7 (n = 985) 26.0 ± 8 (n = 955) 2.16 (1.43-2.9) b.01
3 y 26.2 ± 8.4 (n = 666) 24.7 ± 8.6 (n = 624) 1.67 (0.79-2.54) b.01

Plus-minus values are means ± SD. Mean differences between groups, 95% CI, and P values were estimated by mixed model.
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including both adjudicated and nonadjudicated outcome,
the results were similar to those observed in the
intention-to-treat analyses (Supplemental Table V). In
subgroup analyses, there were no differences in treatment
effects across all subgroups (Supplemental Figure 3). At
3-year follow-up, therewere no significant changes between
groups in any secondary end point (Supplemental Table VI).
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Discussion
In this study, implementing a culturally adapted

nutritional program based on guidelines slightly im-
proved adherence to diet recommendation in patients
with established CVD in a middle-income country, but it
failed to demonstrate effect on cardiovascular events and
death after a median of 3.5 years of follow-up. The same
occurred for surrogate outcomes such as blood pressure,
lipid profile, and anthropometric variables.
 ClinicalKey.com by Elsevier on August 02, 2019.
pyright ©2019. Elsevier Inc. All rights reserved.



Table III. Primary and secondary end point

End Point BALANCE Program Group (n = 1257)
Control Group
(n = 1264)

Hazard ratio
(95% CI) P value

Primary end point
Events per person-years 236/3851 207/3872 1.15 (0.95-1.38) .15
Crude rate per 1000 person-years (95% CI) 61.3 (53.5-69.1) 53.5 (46.2-60.7)
Secondary end point
Death from cardiovascular causes
Events per person-years 52/4120 45/4103 1.15 (0.77-1.72) .48
Crude rate per 1000 person-years (95% CI) 12.6 (9.2-16.1) 11 (7.8-14.2)
Death from any cause
Events per person-years 98/4120 97/4103 1.01 (0.77-1.34) .93
Crude rate per 1000 person-years (95% CI) 23.8 (19.1-28.5) 23.6 (18.9-28.3)
Amputation
Events per person-years 4/4113 4/4099 0.99 (0.25-3.94) 098
Crude rate per 1000 person-years (95% CI) 1.0 (0-1.9) 1.0 (0-1.9)
Unstable angina
Events per person-years 29/4065 32/4039 0.89 (0.54-1.48) .66
Crude rate per 1000 person-years (95% CI) 7.1 (4.5-9.7) 7.9 (5.2-10.7)
Stroke
Events per person-years 13/4100 22/4069 0.59 (0.30-1.16) .13
Crude rate per 1000 person-years (95% CI) 3.2 (1.4-4.9) 5.4 (3.1-7.7)
Not fatal myocardial infarction
Events per person-years 36/4064 22/4065 1.64 (0.96-2.79) .07
Crude rate per 1000 person-years (95% CI) 8.9 (6.0-11.8) 5.4 (3.2-7.7)
Cardiac arrest
Events per person-years 3/4114 1/4102 2.99 (0.31-28.73) .34
Crude rate per 1000 person-years (95% CI) 0.7 (0 -1.6) 0.2 (0-0.7)
Myocardial revascularization
Events per person-years 87/3949 66/3972 1.33 (0.97-1.83) .08
Crude rate per 1000 person-years (95% CI) 22.0 (17.4-26.7) 16.6 (12.6-20.6)

The primary composite end point was the occurrence of any of the following cardiovascular events: all-cause death, cardiovascular death, cardiac arrest, acute myocardial infarction,
stroke, myocardial revascularization, amputation for peripheral arterial disease, or hospitalization for unstable angina. CI and P values were estimated using the frailty Cox
proportional-hazard model considering the recruiting centers as random effects.

Figure 2
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The higher dietary adherence compared to the control
group according to mAHEI was observed mainly in the
first year of the program; however, this difference may
not be clinically relevant. Epidemiological studies in
secondary cardiovascular prevention showed a 22% risk
reduction in composite outcome for individuals with
high adherence to a healthy diet (mAHEI ≥28.7 points)
compared to individuals with low adherence (mAHEI b16
points); however, the mean follow-up of these studies
were 5 years.6 Besides, it is known that individuals with
profiles similar to those of participants of the BALANCE
study—sedentary and overweight, or with multiple
comorbidities, or reporting low energy intake—may be
less adherent to dietary treatments.26

Up to 90% of the population in low- and middle-income
countries show lower consumption of fruits, vegetables,
and milk than is recommended.27 In the BALANCE
Program group, we showed small improvement in fruits
and vegetables intake. Despite all efforts, achieving
dietary change is difficult and usually involves long-term
cultural change. Our nutritional strategy provided an
attempt to increase the accessibility to the diet, adapting
the menu to cultural specifications, and to incentivize the
consumption of local foods. Beyond fruits and vegetables,
it was recommended that higher quantities of other
cardioprotective foods should be consumed; although
locally produced foods were recommended, some
participants may have considered such a recommenda-
tion as leading to an increase in spending exclusively for
the diet—contributing to dropout or low adherence.28

Despite a significant number of evidence-based guide-
lines for dietary prevention and treatment of CVD and its
risk factors, important gaps between the scientific data
and its implementation still remain.12,29,30 The BALANCE
Program used a unique strategy with an objective to
translate current guidelines and nutritional recommenda-
tions into clinical practice while respecting local culture
and using a simple approach. However, it is known that
long-term adherence to modified diets (which mainly
include reduced SFA and sodium contents) is poor even
with intensive counseling,31,32 and the effectiveness of
some nutrients and certain foods traditionally described
as “beneficial or harmful” for primary and secondary
cardiovascular prevention has been questioned.1,33,34

Even with several strategies to improve adherence to the
BALANCE Program, our results were not different from
other studies which have reported low adherence to
dietary guidelines.29,30 Noteworthy is the fact that,
additionally to dietary practices, other lifestyle modifica-
tion strategies such as regular exercise, smoking cessa-
tion, and mental disorders should be incorporated to our
Program to improve cardiovascular outcomes (all lifestyle
changes may add some additional beneficial effect
beyond diet intervention alone).
Beyond low diet adherence, another factor that may

influence the lack of a positive effect was the high
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medicalization of the population. Brazil may be consid-
ered an example of a successful policy approach to
reducing inequality in preventive and primary care
because most common medications are free at the
point of service for all citizens. Levels of total cholesterol,
blood pressure, and HDL were fine from the baseline of
the study. Therefore, adherence to medications may have
overshadowed any additional dietary effect on risk
factors.
Randomized clinical trials that have evaluated the effect

of nutritional interventions on secondary prevention of
cardiovascular disease are rare.4,35 Therefore, we believe
that our trial not only contributes with data on adherence
to culturally adapted nutritional guidelines but also
complements the findings from available evidences.
Our study has limitations. Although rates of loss to

follow-up were similar between groups, participants in
the control group who left the study had a worse
cardiovascular risk profile, which may indicate benefit
bias for the control group. Another limitation is that we
have not used a specific dietary compliance index,
although we used the mAHEI. However, the results
form mAHEI and the nutrient intake are not in
accordance—probably because we used the 24-hour
recall for dietary intake data, which is an instrument
known to underestimate dietary intake. Besides, mAHEI
was developed from a nonquantitative food frequency
questionnaire, although it could be overestimating its
score. Additionally, we did not evaluate symptoms of
feeding and eating disorders such as binge-eating disorder
in our study, which are important features that may impair
the patient's adherence to treatment.36 However, we
aimed to evaluate the effectiveness of our intervention in a
“real-life” setting, which could be highlighted as a strength
of this trial. Another limitation of this study is that it was
only 3.5 years long, although going further would not have
been useful because of lack of dietary adherence.
In conclusion, the BALANCE Program may slightly

improve the diet quality in patients with established CVD
when compared to the control intervention, but it was
not able to reduce the incidence of death and cardiovas-
cular events. Besides, it did not improve cardiovascular
risk factors such as blood pressure, serum lipids, fasting
glucose, and excess of body weight. Further work on
ways to improve long-term diet quality in patients with
established CVD should be developed in the context of a
middle-income country.
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