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SUMMARY

Introduction: I/n addition to left ventricular
hypertrophy (LVH), dilated aortic root (DAo) is a
risk factor for cardiovascular events. There is a lack
of a practical index that considers both scenarios.
Objective: 7o assess an electrocardiographic index
in DAo and LVH considering echocardiographic
guidelines and those values stemming from the chest
wall thickness (CT). Methodology: The population
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was 631 patients, 236 hypertensives (HT) and 395
non-hypertensives (NHT), the diameter of the aortic
root was based on the Phi number and a derived
formula CT x 1.33 = Ao, using a cut-off >15 %. The
index stemmed from the R + S amplitude sum in leads
D1 + D2 + D3 and values <23mm. We compared
additionally Cornell and Sokolow-Lyon-Rappaport
indexes with guidelines criteria for DAo and LVH,
using univariate and multivariate statistics. Results:
The index prevalence was similar between groups
(p=0.15). There were group differences in the aorta,
septum, posterior wall, and ventricular mass (p<0.05).
The indexfailed to discriminate LVH, on the contrary, it
was DAo associated based on CT(OR:2.058 C195 %:
1.442-2.938, p<0.001) for the general population
and in NTH (OR:2.911 CI95:1.782-4.755, p<0.001).
Still, in NTH the index was associated with DAo
guidelines (OR:2.758 CI95 %:1.002-7.594,p=0.042).
Cornell index showed similar odds, however, with less
sensibility than the novel index. In the regression
analysis, we found a positive relationship (R=0.573),
between the aorta and independent variables: sex,
novel index, and BSA. Conclusion: This index was
advantageous in separating those with DAo based
on the ET formula, as well as by consensus in non-
hypertensive patients.

Keywords: Aortic root enlargement, left ventricular

hypertrophy, electrocardiographic index, golden
number, Phi.
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RESUMEN

Introduccion: Ademds de la hipertrofia ventricular
izquierda (HVI), la dilatacion de la raiz acrtica (DAo)
es factor de riesgo para eventos cardiovasculares.
No se tiene un indice prdctico que contemple
ambos escenarios. Objetivo: Evaluar un indice
electrocardiogrdfico en la HVI y en la DAo
considerando directrices y de valores derivados
de la espesura tordcica (ET). Metodologia: Se
emplearon 631 pacientes, 236 hipertensos (HT) y
395 no hipertensos (NHT), el didmetro de la raiz
aortica se baso en el niimero Phi 'y formula derivada
ET x 1,33 = Ao, utilizando un punto de corte >15 %.
El indice suma amplitudes R + S en D1 + D2 + D3,
presente si <23 mm. Adicionalmente se evaluaron los
indices de Cornelly Sokolow-Lyon-Rappaport, usando
pruebas estadisticas univariadas y multivariadas.
Resultados: Hubo diferencias grupales en aorta,
septo, pared posterior y masa ventricular (p<0,05).
La prevalencia del indice fue similar entre grupos
(p = 0,15). No hubo asociacion con HVI y si con
DAo calculada en la poblacion general (OR: 2,058
CI195 %:1,442-2,938, p<0,001) y en NHT (OR: 2,911
1C95:1,782-4,755, p<0.001). También en NTH el
indice estuvo asociado a DAo basado en directrices
(OR:2,758 CI95 %:1,002-7,594, p=0,042). El indice
de Cornell mostro probabilidades similares, aunque,
menor sensibilidad enrelacion con el nuevo indice. En
laregresion encontramosrelacion positiva(R=0,573),
entre la aortayvariables independientes: sexo,valores
del indice y superficie corporea (SC). Conclusion:
Este indice fue ventajoso en separar aquellos con
DAo basada en la formula de la ET, al igual que por
consenso en pacientes no hipertensos.

Palabras clave: Dilatacion de la raiz aortica, hiper-
trofiaventricularizquierda,indice electrocardiogrdfico,
numero dureo, Phi.

INTRODUCTION

Long-term hypertension exerts alterations both
in the left ventricle size and in its continuation,
the aorta (1). The ventricular mass increase is
associated with DAo,a marker for subclinical left
ventricular diastolic dysfunction (2). According
to some authors, LVH is a standalone predictor
of acute cerebrovascular events in hypertensive
patients (3), with prognostic implications
for morbidity and mortality after myocardial
infarction (4). Elderly patients with non-dialytic
renal failure who have LVH also have a faster
decrease in renal function (5).
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Additionally, increased ventricular mass
in long-term followed-up patients is a sudden
death-related cause (6), with a reported risk of
2.29 (CI95 % 1.1-4.74, p = 0.026) for patients
with values greater than 120 g/m?. In another
contiguous scenario, DAo leads to associated
rises in mortality, it has been the 13" cause of
death in Western countries (7). Moreover, aorta
enlargement is correlated with various risk
factors, including age (8), smoking, obesity, and
hypertension (9), the latter factor being the most
prevalent in vessel dissection (10).

Electrocardiographically,some attempts have
been madeto correlate left ventricular hypertrophy
with echocardiographic measurements without
much success. It is difficult to find the
presence of a hypertrophy marker index, such
as the Sokolow index, in patients with minor
non-echocardiographic alterations. However,
some applicability described appears to only
benefits obese patients (11). Other authors also
observed sex differences. In a study evaluating
Sokolow-Lyon-Rappaport and Cornell indexes,
the first had greater sensitivity to detect LVH in
men but the second index was better in women
(12). On the other hand, there is no known
electrocardiographic index predicting DAo in
the literature.

Acknowledging the cardiovascular risks
entailed sparked a need to relate to or predict
these pathologies. We foresee that aim using
low-cost tools, such as the electrocardiogram, in
a neoteric assessment, thanks to a novel calculus
based on the golden number (a universal pattern)
and the CT.

Subject and Methods

This cross-sectional study compared ECG
and echocardiograms in 631 patients, HT:
n=236 and NHT: n=395, from a database of
Institutional ambulatory patients, in Sao Paulo,
Brazil. Patients without hypertension were
referred to the institution as part of the cardiologic
evaluation to keep routine exercises (recreational
sports, not competitive). Those patients were
asymptomatic and healthy. Hypertension was
defined if the patient presented blood pressure
above 140/90 mmHg or in chronic specific
treatment. Pathologies that could influence

Vol. 130, N° 4, diciembre 2022
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aortic root diameter were considered exclusion
criteria (bicuspid aorta, Loeys-Dietz syndrome,
Ehler-Danlos syndrome, syphilis, tuberculosis,
ankylosing spondylitis, Takayasu arteritis, giant
cells arteritis, smoking). Additionally, other
exclusion causes were those that could modify
electrocardiographic criteria for left ventricular
hypertrophy such as athletic hypertrophy due to
its controversial results (13,14), stenotic valve
disease (15), hypertrophic cardiomyopathy,
and congenital heart disease. ECG recordings
with complete bundle branch block, myocardial
infarction, Wolff-Parkinson-White syndrome,
atrial fibrillation, and digitalis used were also
excluded. Overweight and obesity were included
but not patients with body mass index (BMI)
above 40 or less than 18.

Echocardiographic assessment

Echocardiography was performed with
the Toshiba Nemio 30 Ultrasound System
(Otawara-Shi, Tochigi, Japan), equipped with
a 2.5 - to 5.0-MHz multifrequency transducer.
The patients were positioned in a left lateral
decubitus forimage acquisition in the parasternal
and apical views. During the exam, heart
rhythm and frequency were monitored using an
electrocardiographic lead. All heart structures
were measured according to the American Society
of Echocardiography (ASE) and the European
Association of Cardiovascular Imaging (EACVI)
updated recommendations (16). The exams
were performed by an observer and immediately
reviewed by another, who was blind to the first
assessment.

Electrocardiogram assessment

Aresting 12-Lead ECG was performed using
an HP page writer 200i machine. All the tests
were performed and analyzed at the Service of
Electrocardiography in the same Institute.

Phi-derived measures

A dichotomization of the population was
created,using acut-offlevel diagnosing increased
aorticrootdiameter greater than 15 % based on the

Gac Méd Caracas

value of Macruz’ hypothesized formula: CTx 1.33
=AoD. The golden number (Phi) core association
is based on hemodynamic studies where CT is
lineally related to central venous pressure and can
predictin subjects with height/weight proportion
inall cardiac chambers. The author was basedon a
general formula (ET=high(meters/8),being 8 part
of the Fibonacci sequence and a simplification
formula Phi number related (17).

CT corresponds to the thoracic thickness or
anteroposterior chest diameter that could be also
a theoretical biometric equation (height 1/5) *
0.618=(Phi), in an individual who has an ideal
proportion between height and weight. To our
bestknowledge. the abovementioned formulahas
not been described or tested in any other author’s
research. Our pivotal electrocardiographic
measure was the sum of the R+S amplitude in
leads D1+D2+D3 (hereby ascribed by us as a
novel index). The 15 % used in our calculus
was considered amild difference between groups
but an acceptable margin similar to those used
in non-inferiority trials (18).

We considered the index presence if the
vectors sum <23 mm, after observing matched
the frequency distribution’s mean value
in this population. These three vectors or
electrocardiography derivations were chosen
mainly because they represent the outlier
components of Eithoven’s triangle, known as the
Standard limb leads. Those values were compared
with echocardiographic root aortic limits for
DAo and LVH. Regarding electrocardiography
measures, the Sokolow-Lyon-Rappaport criteria
were used, where the sum of the S amplitude in
lead V1 with the R wave in the lead where it is
greater (V5 or V6) is used, being classified as
positive if the sum were equal to/or higher than
35 mm. Additionally, we also studied the Cornell
voltage criteria, which consists of the R wave in
AVL with the R wave of lead V3 sum, and values
>28 mm for males and >24 mm for females.

Our reference for LVH diagnosis was
throughout the echocardiogram. The ventricular
mass calculation was sex-based and used
join guidelines from the American Society of
Echocardiography and the European Association
of Echocardiography (16), where the defined
LVH value was indexed by BSA (> 95 g/m? for
women and >115 g/m? for men). An increase in
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the diameter of the aortic root was considered if
the rootdiameter was >37 mm in men or >35 mm
in women, corresponding to values above the 95
% percentile in accordance with anormality local
population study (19). Studies on the diameter
of the aorta indexed by BSA determine to limit
values for those greater than 2.1 cm/m?, (20).
Further authors included sex, age, and BSA in
the formula (21).

Statistical analysis

“The a priori sample size calculation was
performed using the G * Power program version
3.1.9.7 (Heinrich Heine University, Diisseldorf,
Germany) for the CH?test,considering a statistical
power of 90 % and an error a = 0.05. The
minimum sample size was 183. The Kolmogorov-
Smirnov test determined data normality helping
gauge and remove atypical records from the main
variables (aortic root diameter, left ventricular
mass, and ECG index scores). The continuous
variables were expressed as mean and standard
deviation and accounted for as percentages if
they were categorical variables. We analyzed
categorical variables by the Chi? method and if
necessary,using Fisher’s correction. Continuous
variables were analyzed by the Student T-test. A
multiple regression analysis was used to estimate
how the aortic root diameter is related to the
chosenindependent variables, previous univariate
analysis. Data were evaluated using the IBM
Corp. Released 2015. IBM Statistics SPSS
Statistics for Windows, Version 23.0. Armonk,
NY:IBM Corp program. All tests were two-tailed.

Ethical issues

The ethical standards legislated by the
Declaration of Helsinki, based on guidance and
the principles of the World Medical Association,
including its last amendment by the 64th WMA
General Assembly, Fortaleza, Brazil, October
2013 ,aimed theresearch. Theresearch institution
approved the study protocol and did not interfere
with any medical prescription,recommendations,
or other protocols that could be part of the health
center.
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RESULTS

The total population of adults admitted was
n=631, however, 25 patients were out of the
analysis because been outliers. The remaining
patients (n=606) encircled two hundred
twenty-eight hypertensives (37.6 %) and three
hundred seventy-eight non-hypertensive cases
(62.4 %). Concerning the novel index presence,
although importantly present (n=364, 60.1 %)
in the population, the only echocardiographic
measurements that differed were the root aortic
diameter and the atrium-aortaratio. No significant
difference was observed between HT (60.2 %)
vs. NHT (39.82 %),p=0.168, and the ECG index
presence. Otherwise, if present, variations in root
aortic diameter were observed (31.65+3.80 mm
vs 30.91+3.60 mm, p=0.018), Table 1.

Notably, the mean value for the relationship
between diastolic and systolic left ventricular
ratio was near the PHI number=1.618... for
both groups, with and without the novel index
(Table 1).

Thirty-eight participants had DAo by
consensus values, but the EKG index was
present in 24 of them and had no statistical
significance in the general population (p=0.688).
Interestingly, when the population was divided,
we found a difference in each group regarding
predicted positive values, and similar outcomes
for accuracy and negative predictive values
(Table 2). However, using the CT formula, the
index presence was linked to a >15 % increase
in predicted aortic root diameter (OR: 2.189 CI
95%:1.546-3.100,p<0.001). Moreover,the cases
spotted by the index were more than six times
those detected by consensus guidelines, Table 2.

We found only 103 patients that met the
echocardiographic criteria for LVH. There was
no correlation between this criterion and the new
index. The Sokolow-Lyon-Rappaport index
behaved in asimilar manner (Table 3). Moreover,
the Cornell index is thus significantly different
between the population and in the hypertensive
group, it gathered few cases for ventricular
hypertrophy (Table 4).
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Table 1. Electrocardiographic index (DI+DII+DIII) and echocardiogram measures

EKG index (DI+DII+DIII)

Present n=364 Absent n=242 P
Aorta (mm) 31.65 +3.80 3091 + 3.60 0.018
Left atrium (mm) 3325+4.13 3376 +4.01 0.132
LV in diastole (mm) 48.16 + 3.60 47.99 +4.00 0.598
LV in systole (mm) 2992 +3.03 29.86 + 3.50 0.800
Septum 8.22 +1.00 8.19+1.03 0.712
Posterior wall 8.06 +0.93 8.05+0.94 0.931
LV mass (g) 165 + 37 164 + 38 0.727
LV mass/BSA (g/m?) 900 =17 88.0 £ 18 0.114
Ao/LA ratio 1.06 £0.8 1.14 £ 0.1 <0.001
LV Diastolic/systolic ratio 1.616 0.1 1.615+0.1 0.966

LV: Left ventricle, LA: left atrium, BSA: body surface area.

Aside from finding that the novel index was
more prevalent in those with altered DAo based
on the CT equation, we discovered a favorable
70.68 % test sensibility but a lesser specificity
(40.14 %). The NHT group presented similar
results (sensibility: 72.28 %, specificity:
23.56 %). Furthermore, the odds of a subject
having the index and >15 % difference of its
aorta root diameter based on CT were 2.058 CI
95%: 1.442-2.938.

Additionally, the index was more prevalent
in NHT patients, with an aortic diameter above
normal by consensus (Table 2), resulting in an
OR:2.758 CI 95%:1.002-7.594, p<0.042. In

hypertensive patients, most of the patients lack
having DAo by consensus; 93.4 %,n=213. From
those who had it, the index was present in a few
of them (6 within the novel index and 9 without
it, Table 2). Despite a p<0.05, the result led to
a loss of association between the exposure and
the outcome because an OD: 0.355 CI 95%:
0.122-1.036.

Concerning dilated aorta based on guidelines,
we also found significantand opposite differences
between groups and not when the general
population was analyzed. Nonetheless, the results
of predictive positive and negative values were
similar, Table 2.

Table 2. Electrocardiographic index, ventricular hypertrophy, and aortic root enlargement

ELECTROCARDIOGRAPHIC INDEX

N=364
Present Absent P Sen Esp PPV NPV ACC
GP
DAo C 24 (63.2 %) 14 (36.8 %) 0.688 63.16 40.14 6.59 9421 41.58
Aol5 151 (70.9 %) 62 (29.1 %) <0.001 70.68 22.64 58.52 33.33 54.62
LVH 53 (62.4 %) 32 (37.6 %) 0.642 87.29 29.93 33.33 85.44 43.39
HT
DAo C 6 (40.0 %) 9 (60.0 %) 0.049 96.03 32.40 33.33 95.86 35.08
Aol5 67 (66.3 %) 34 (33.7 %) 0.443 68.40 21.20 33.33 53.79 50.87
LVH 31 (63.3 %) 18 (36.7 %) 0.957 82.39 28.22 33.33 78.62 42.10
NTH
DAo C 18 (78.3 %) 521.7 %) 0.042 72.73 51.35 8.22 96.87 45.50
Aol5 84 (75.0 %) 28 (25.0 %) <0.001 72.28 23.56 33.33 61.64 56.87
LVH 22 (61.1 %) 14 (38.9 %) 0.685 90.87 31.02 33.33 89.95 44.17

GP: general population, HT: Hypertension, NHT: non-hypertensive, DAo C: Dilated aortic root based on echocardiographic consensus,
LVH: Left ventricular hypertrophy, Sen: sensitivity (%), Esp: specificity (%), PPV: positive predictive value (%), NPV: negative predictive

value (%), ACC: accuracy (%).
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Table 3. Sokolow-Lyon-Rappaport index, ventricular hypertrophy, and aortic root enlargement

SOKOLOW-LYON-RAPPAPORT INDEX

N=27
Present Absent P Sen Esp PPV NPV ACC
GP
DAo C* 4 (10.5 %) 34 (89.5 %) 0.081 10.53 95.95 14.81 85.19 90.59
Aol5 9(42%) 204 (95.8 %) 0.840 4.23 9542 33.33 66.67 63.37
LVH 329 %) 100 (97.1 %) 0.600 4.71 95.59 14.81 85.19 82.84
HT
DAo C* 1 (6.7 %) 14 (93.3 %) 0.291 6.67 98.12 20.00 80.00 92.11
Aol5* 2 (2.0 %) 99 (98.0 %) 1.000 1.98 97.64 40.00 60.00 55.26
LVH 0 (0.0 %) 58 (100 %) 0.587 0.00 97.21 0.00 100.00 76.32
NTH
DAo C 3(13.0 %) 20 (87.0 %) 0.142 13.04 94.65 13.64 86.36 89.68
Aol5 7 (6.3 %) 105 (93.7 %) 0.817 6.25 94.36 31.82 68.18 68.25
LVH 3 (6.7 %) 42 (93.3 %) 0.736 11.11 94.74 18.18 81.82 86.77

GP: general population, HT: Hypertension, NHT: non-hypertensive, *: Fisher correction,

DAo C: Dilated aortic root based on echocardiographic consensus, LVH: Left ventricular hypertrophy, Sen: sensitivity (%),
Esp: specificity (%), PPV: positive predictive value (%), NPV: negative predictive value (%), ACC: accuracy (%).

Table 4. Cornell index, ventricular hypertrophy, and aortic root enlargement

CORNELL INDEX
N=29
Present Absent P Sen Esp PPV NPV ACC
GP
DAo C* 3(7.9 %) 35(92.1 %) 0417 7.89 9542 10.34 93.93 89.93
Aol5 17 (8.0 %) 196 (92.0 %) 0.007 7.98 96.95 58.62 41.38 65.68
LVH 12 (11.7 %) 91 (88.3 %) <0.001 11.65 96.62 41.38 58.62 82.18
HT
DAo C* 2 (13.3 %) 13 (86.7 %) 0.336 13.33 9242 11.11 88.89 87.28
Aol5 11 (10.9 %) 90 (89.1 %) 0.135 10.89 94.49 38.89 61.11 57.46
LVH 9 (15.5 %) 49 (84.5 %) 0.013 15.52 94.71 50.00 2544 74.56
NTH
DAo C* 1 (3.4 %) 22 (96.6 %) 0.503 4.34 97.18 9.09 94.00 91.53
Aol5* 6 (54 %) 106 (94.6 %) 0.091 5.36 98.12 54.55 4545 70.63
LVH* 3 (6.7 %) 42 (93.3 %) 0.131 6.67 97.60 27.27 26.49 86.77

GP: general population, HT: Hypertension, NHT: non-hypertensive, DAo C: Dilated aortic root based on echocardiographic
consensus, LVH: Left ventricular hypertrophy, *: Fisher correction, Sen: sensitivity (%), Esp: specificity (%), PPV: positive
predictive value (%), NPV: negative predictive value (%), ACC: accuracy (%).

Sokolow index did not present a relationship
between DAo by guidelines or using the CT-
derived formula. Regarding LVH the index
exhibited only a statistical tendency for a
relationship, table 3. Even while, possessing the
Cornell index was linked to a higher probability of
having an aortic diameter proportion-difference of
morethan 15 % (OR:2.754,C195%:1.289-5.881,
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p=0.007),0nly 32 out of 606 participants hadit,as
opposed to the 151 patients who were identified
in the new index. Despite finding a high-test
specificity (96.79 %), we also discovered a low
sensitivity (8.40 %).

Simple linear regression for BSA and Ao
diameter showed an R=0.481 for the general
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population and groups: (HT: R=4.99, NHT:
R=0.47). Figure 1 shows a graphic representation
of the aortic root diameter and the ECG index in
function of BSA for the general population and
groups, with a better relationship for the aortic
diameter than for the ECG index. In multiple
linear analysis, between root aortic diameter
and the independent variables; sex, BSA, and
the EKG novel index, we discovered a moderate
correlation (R=0.573) in the general population
(Table 5). The model used brought us 32.9 % of
the variables explaining the model and a Durbin-
Watson coefficient of 2.04, thereby granting the
independence of the observations with great
significance (p<0.001). No multicollinearity was
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found between the independent variables studied.
Pearson’s correlation was minimal (R=0.076)
when sex and BSA were excluded. Comparable
outcomes between groups were observed (HT
R=0.061, NHT R=0.150).

Finally, three equations were derived to
estimate the aortic diameter using the independent
variables.

GP- Ao: 22.55 + (-0.056*ECG index score)
+ (2.779*male) + (4.605*BSA)

HT-Ao: 23.09 + (0.022*ECG index score) +
(3.413*male) + (3.561*BSA)

NHT-Ao: 22.79 + (-0.095*ECG index score)
+ (2.612*male) + (4.832*BSA)

General population

¥ = 8,6189x+ 15,439
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Figure 1. Aortic diameter and ECG index behavior regarding BSA. GP: general population, HT: Hypertension, NHT:

non-hypertensive, AO: aortic diameter.

Gac Méd Caracas

691



ELECTROCARDIOGRAPHIC INDEX IN AORTIC ROOT ENLARGEMENTS

Table 5. Multiple linear regression analysis for aortic diameter and sex, BSA and the EKG index in general, HT and NHT

populations
R Unstandardized Standardized Collinearity
R? Coefficients Coefficients Statistics

B Std. error Beta t Sig. Tolerance VIF

R=0.573 R?>=0.329

1 (Constant) 22.595 1,351 16.720 <0.001
ECG index score -0.056 0018 -0.102 -3.047 0.002 0.996 1.004
Sex (male) 2.779 0.316 0.373 8.792 <0.001 0.619 1.616
BSA 4.605 0.761 0.257 6.049 <0.001 0.617 1.621
R=0.612 R?>=0.375

2 (Constant) 23.092 2.192 10.535 <0.001
ECG index score 0.022 0.030 0.039 0.731 0.465 0.987 1.014
Sex (male) 3413 0.509 0.464 6.705 <0.001 0.583 1.715
BSA 3.561 1.255 0.197 2.837 0.005 0.578 1.730
R=0.576 R?>=0.332

3 (Constant) 22.788 1.684 13.535 <0.001
ECG index score -0.095 0.023 -0.174 -4.117 <0.001 0.998 1.002
Sex (male) 2.612 0.398 0.348 6.568 <0.001 0.636 1.572
BSA 4.832 0.941 0.272 5.134 <0.001 0.636 1.573

Models: 1: General population, 2: Hypertensives, 3: Non-hypertensives, BSA: Body Surface Area, R: multiple correlation
coefficient, R?: coefficient of determination, B: unstandardized coefficient, Std. error: standard error, Beta: standardized
coefficient, t: test statist, Sig: significance, VIF: variance inflation factor.

DISCUSSION

LVH detected by electrocardiogram index
has been focused on the best estimation
of left ventricular mass. Nonetheless, the
different initial studies were limited and
showed a modest correlation, especially in
mild hypertension (22), already suggesting for
inclusion of non-electrocardiographic variables.
The authors arrived with some questions for
the echocardiogram as a validity standard and
suggested including other variables besides BSA
and sex (23). In this direction, there are some
remarks for ethnic’s difference finding threshold
for LVH, as described in the LIFE Study (24),
possibly explained by chest thickness diameter
variation among African Americans and whites.
In our study, we just applied some of the reported
variables evaluating DAo, with exception of
ethnicity mainly because our population is
eminently mixed. This is today’s complex and
non-linear behavior relation between genetic
traits and phenotype for clinical studies when the
self-reported ethnic classification is used (25).

Although we failed to incorporate the ethnic
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variable, we tried to compensate by studying a
formula based on the most common harmony in
nature, the PHI number (26,27). In this sense,
it was pleasant to observe the proportion in the
population for ventricular diastolic/systolic ratio.
Additionally, the chest variability evidenced
may explain why previous studies have found a
stronger correlation between LVH in men when
using voltage criteria involving the precordial
lead (28).

However,Cornell index comparisons showed
that a mix of horizontal and precordial leads with
different sex cut off is also suitable, at least in
this population for HT patients. Otherwise, the
novel ECG index showed more balance between
sensitivity and specificity than the Sokolow-
Lyon-Rappaport or Cornell index, which were
highly specific but poor sensitive. Worth mention
the Cornell index was the best in accuracy for
LVH in concordance with literature (29) and
even was useful in this study when analyzing
DAo based on CT.

Regarding aorta, we initially found that the
index was uncapable to detect DAo by guide-
lines, nonetheless, when divided by group the
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result was opposite and significant, with fewer
patients detected in the HT group. In this matter,
the index score associated with DAo in NTH
could explain the high negative predictive value
of the test. Physiologically these changes can be
because they were patients who routinely exercise
and somehow might reflets a normal adaptation
in the aortic diameter (different observed in
hypertension) to regular exercise training as
some authors point out that can occur (30). In
concordance, we might hypothesize that the
index counts if the sum is less than 23 mm, and
in hypertensive patients is frequent to observe
voltage augmentation.

In another scenario, it is common to see
studies that use demographic data as arguments
for further normalcy research. Some of them
are tailored to populations’ anthropometric
idiosyncrasies. On the other hand, the studies
performed are notably based on the body mass
index (BMI). Unfortunately, some authors have
shown a poor correlation between the index and
the vessel diameter (31). Initial work that showed
this relationship was done using BMI ranges
and z-scores for cardiac anatomy and further
surgery replacement (32), being confirmed by
recent studies in large numbers of samples (33).
For instance, echocardiographic studies with
children and adolescents correlate the aortic root
with age, height, and weight (34) with height
being the highest correlation obtained. For those
limitations, we believed that BSA is superior to
BMI determining cardiac chambers.

Even so, while sex and BSA were integrated
to improve the linear regression, the index alone
exhibited a poor correlation with aortic diameter
in the current study. Notwithstanding, based on
the golden number, the index could distinguish
slight variations in corporal aortic proportions
based on CT measures.

With recent breakthroughs for cardiothoracic
ratio in tomographic studies (35), the scientific
community has largely overlooked the utility of
CT values. Afterward, we provided an innovative
mathematic equation to favor this anthropometric
neglected measure.

As across-sectional study, we did face several
limitations. There was a lack of data regarding
the length of time hypertensive patients’ blood
pressure was controlled. Likewise, diastolic
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blood pressure is a proven DAo predictor (36),
but we missed to take such values into account
when planning our investigation.

Therefore, to better diagnose hypertension
organ injury, we might modify actual risk
charts and gain a more preventive and accurate
medicine, perhaps gold-number-oriented, as
exemplified in some medical fields (37). In the
same way, a single or ideal value would allow
restricting the ranges of normality established
in the literature by the cardiology consensus.
Today normality is dominated by the Quetelet
formula, originally oriented to fit the weight
to height proportion in normal men (38). Not
to mention, the formula was used to calculate
drug distribution volumes but not anatomical
concordance estimations. Moreover, the formula
frequently classifies obesity incorrectly (39).
Consequently,the BMI index has been challenged
by adding other anthropometric indexes for risk
assessment (body shape index and hip index) (40),
outperforming any individual predictors in the
Third National Health and Nutrition Examination
Survey (NHANES III) data. Those indexes were
independent of BMI and could explain the results.
On the other hand, if more research takes into
account changes in electrocardiographic lead
voltages as predictive values in disease outcomes,
and not just static values in essence can reflect
fulfillments in cohort studies using this new
index.

CONCLUSIONS

This new index showed relevantadvantages in
separating patients with a compromised Ao/VE
CT-derived formula and in DAo by guidelines.
Universal values determination of aortic diameters
and not only in regional populations could allow
improvements indicating valve replacement in
follow-up aimed for future surgical trials. In this
sense, the connection between the goldenratio and
ideal health or measures arrives as no surprise.
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RESUMEN

Objetivo: Evaluar la eficacia de las charlas
nutricionales de un centro de salud en Chiclayo en
la disminucion y prevencion de anemia en nifios de 6
a 36 meses de edad. Métodos: Estudio transversal
descriptivo. Se evaluaron 78 nirios atendidos en un
centro de atencion primaria en salud. Se extrajo la
informacion de las evaluaciones de crecimiento de
una base de datos generada por el centro. Cerca a
la fecha de la intervencion y en controles posteriores
=] mes después, se registro el nivel de hemoglobina.
Asimismo, serecolecto informacionde los participantes
yatencion. Resultados: 41 madre de nifios (52,57 %)
participaron enla charlanutricional,no observdndose
diferencias significativas con el grupo que no participo.
Se observo unamayor frecuencia de anemia en el grupo
de nifios que no participo en la charla nutricional
(23,03 %) con respecto al que si participo (0 %). Se
evidencio diferencia significativa en el tiempo entre
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evaluaciones de Hb (p<0,001) y la indicacion de
micronutrientes (p<0,001) para ambos grupos. A
pesarde ello, no hubo diferencia significativa entre los
valores de Hb inicial y final. Se estudio a los grupos
que presentaban anemia evidencidndose un mayor
tiempo entre evaluaciones y una menor indicacion de
micronutrientes con una diferencia significativa de
p<0,001yp=0,030, respectivamente. Discusioén: Los
resultados sugieren que la intervencion es eficaz, pero
los resultados no son concluyentes debido al reducido
numero de participantes y casos. Se sugiere realizar
un estudio multicéntrico que permita esclarecer mejor
la eficacia de la intervencion.

Palabras clave: Anemia, programas de nutricion,
nutricion del lactante, cuidado del lactante.

SUMMARY

Objective: To evaluate the efficacy of nutritional
talks at a health center in Chiclayo in reducing and
preventing anemia in children from 6 to 36 months of
age. Methods: Descriptive cross-sectional study. 78
mothers of children who attended a primary health
care center were evaluated. Information on growth
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assessments was extracted from a database generated
by the center. Close to the date of the intervention and
in subsequent controls =1 month later, the hemoglobin
levelwas recorded, and information was also collected
from the participants and attention. Results: 41
children (52.57 %) participated in the nutritional talk,
with no significant differences being observed with
the children group that did not participate. A higher
frequency of anemia was observed in the group that
did not participate in the nutritional talk (23.03 %),
compared with that did participate (0 %). There was a
significant difference in time between Hb evaluations
(p<0.001) and the indication of micronutrients
(p<0.001) for both groups. Despite this, there was
no significant difference between the initial and final
Hb values. The groups with anemia were studied,
showing a longer time between evaluations and a
lower indication of micronutrients with a significant
difference of p<0.001 and p= 0.030, respectively.
Discussion: The results suggest that the intervention
is effective, but the results are not conclusive due
to the small number of participants and cases. It is
suggested that a multicenter study be carried out to
better clarify the efficacy of the intervention.

Keywords: Anemia, nutrition programs, infant
nutrition, infant care.

INTRODUCCION

La anemia es un trastorno que afecta el
desarrollo infantil, sobre todo en los primeros
afios de vida. Los impactos negativos que se
producen en los nifios pueden ser irreversibles
a largo plazo, aun si el problema se llega a
revertir (1-4). Los problemas nutricionales
debidos a las deficiencias de micronutrientes,
en especial la anemia y las deficiencias de
yodo, vitamina A y zinc, generan un impacto
negativo en el desarrollo infantil que afectan el
crecimiento fisico y el desarrollo del cerebro y
en el estado de salud de los nifios y nifias en la
infancia temprana (5).

La anemia tiene origen multifactorial, gene-
ralmente la dieta con niveles bajos en hierro es
la causa principal en los nifios, pero también se
asocia a la interrupcion en la ingesta de leche de
la madre, el rechazo a los suplementos, elevada
tasa de infecciones entéricas como las diarreas
y parasitosis, el estado nutricional del nifio, la
comorbilidad, el acceso limitado a la atencion en
salud, la educacién de los padres o cuidadores

Gac Méd Caracas

y no necesariamente la condicién de pobreza.
No obstante, este grupo etario puede presentar
consecuencias irreversibles que se relaciona con
el rendimiento intelectual. Aun mas, la anemia
trae algunas consecuencias inmediatas con en
la disminucién del crecimiento, de la respuesta
inmunolégica, alteracién en la regulacién de
la temperatura; presencia de algunos signos
y sintomas como fatiga, debilidad, palidez,
irritabilidad y déficit de atencion. La anemia
en los menores de dos afios tiene un efecto no
solo en el desarrollo psicomotor, sino que sus
consecuencias pueden manifestarse a lo largo
del ciclo de vida, al alterar la funcién del sistema
nervioso central, que incluyen procesos como el
metabolismo de los neurotransmisores,la sinapsis
y la mielinizacién. Por eso, la anemia en la
infancia podria afectar el desarrollo en el corto
y largo plazo, limitando alcanzar el potencial de
las personas afectadas (6).

Estas deficiencias pueden ser reversibles si
se tratan a tiempo antes y durante la gestacion
y el periodo de lactancia (7); intervenciones
nutricionales que se lleven a cabo antes de los dos
afios son cruciales para asegurar la productividad,
el nivel académico y social de estos individuos,
pues casi todo el retardo en el crecimiento se
presenta durante este periodo (2,3). La anemia
es considerada por la Organizacion Mundial de
la Salud como un problema de salud publica y se
cataloga como leve cuando la prevalencia oscila
entre el 5y 19,9 % de la poblacién afectada;
moderada (20-39.9 %); y grave cuando es mayor
al 40 % (1).

Laanemiaen nifios es un problema importante
en el Perud con una prevalencia de 42,2 % (8.,9).
En la region Lambayeque, donde estd ubicada
la ciudad de Chiclayo, la prevalencia de este
problemavariaentre31,4y53.9% (10,11). Debido
a la importancia de este problema, el sistema de
salud peruano cuenta con medidas practicas
como las sesiones educativas-demostrativas
de preparacion de alimentos, la administracion
de suplementos de hierro, consejeria y visita
domiciliaria, campafias de desparasitacion,
entre otras. La sesiones demostrativas se basa
en una metodologia educativa que se basa en
una actividad participativa segun el principio
de aprender-haciendo con el fin de aumentar la
ingesta de proteina y hierro de origen animal en
nifios (1).
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El conocimiento en una madre es fundamental
para lograr que su hijo se desarrolle con
6ptimas condiciones, sin embargo, la falta de
esto es evidente en la mayoria de la poblacién
peruana, lo cual es el principal factor que
conlleva a practicas de mala nutricién y como
consecuencia los resultados se pueden ver en
los problemas de anemia, ya que, al no aportar
los nutrientes necesarios, el nifio no puede tener
un crecimiento adecuado. Asimismo, la falta de
educacién, costumbres y cultura hacen que la
madre desconozca la importancia de las buenas
practicas nutricionales en beneficio del nifio.
Se ha sugerido que las charlas nutricionales,
como educacién nutricional, tienen un impacto
positivo en el desarrollo socioeconémico y en
la salud. Esto tendria consecuencias positivas
al disminuir la incidencia de enfermedades
infectocontagiosas y mejorar la nutricién.
Asimismo,son intervenciones que pueden afectar
auna poblacién con una inversion reducida, por
lo que son de interés para centros de salud de
baja complejidad (12-16).

Las charlas nutricionales son sesiones
educativas-demostrativas donde se presenta la
preparacion de alimentos a las madres de nifios.
Dichas sesiones son programadas dias después
de los controles de desarrollo de los nifios en el
centro de salud, siendo la participacién de las
madres de naturaleza voluntaria. Las sesiones
se realizan por una nutricionista siguiendo
un protocolo establecido por el ministerio de
salud. Durante dichas sesiones se presentan
los alimentos recomendados, considerando sus
porciones, asi como sus pasos de preparacién
y coccién. Para fortalecer dicha informacién
se realizan actividades complementarias donde
los participantes preparan alimentos segun las
recomendaciones brindadas (17).

A pesar que existe evidencia de la eficacia
de estas intervenciones, los estudios realizados
se enfocan principalmente al tratamiento de la
anemia o evaldan la eficacia preventiva a anemia
para dichas intervenciones en combinacién
con otras complementarias (1,2,17-20). Estas
dltimas tienen un contacto peridédico con sus
participantes a través de periodos largos de
seguimiento preestablecido y controlado. La
eficaciade laintervencion aplicada en nuestro ha
sido poco evaluada. Asimismo, es distinta a lo
reportado en laliteratura, limitando su aplicaciéon
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y frecuencia a la voluntad de los participantes,
por lo que los hallazgos de otros estudios no
serian extrapolables.

Es por lo anterior que resulta pertinente
evaluar la eficacia de este tipo de intervenciones,
lo cual permitird evaluar su continuidad o
la necesidad de realizar modificaciones que
conlleven a su optimizacién.

METODOS

Se realizé un estudio transversal descriptivo
en la que se analiz6 una base de datos generada
por el Policlinico Manuel Manrique Nevado
(Chiclayo, Perd). El ndmero de datos inicial
fueron 4 271, el cual reflejaba las consultas
médicas de los pacientes. Debido alos numerosos
datos delas diferentes consultas, se reorganizaron
la base de datos, lo que redujo la informacién a
2 217 nifios incluidos en el programa contra la
anemia entre julio de 2018 a octubre de 2019.
Se seleccionaron solo a los nifios sin anemia
entre los 6 y 36 meses de edad, que contaban
con valores de hemoglobina (Hb) basal y un
control por lo menos 30 dias después de dicha
evaluacion. Se seleccioné este tiempo minimo
ya que seria suficiente para observar cambios en
dichos valores (21-23). Debido a que las charlas
se dan de forma posterior a la determinacién
de Hb basal, para la evaluacién de las charlas,
solo se consideraron charlas realizadas con una
diferencia de 7 dias o menos de la evaluacion
de Hb basal.

La base de datos original contaba con la
edad en meses del nifio, sexo, el nivel de Hb (Al
momento de unaevaluacioninicial y en controles
posteriores), realizacién de charla nutricional,
fechas de controles y charlas, e indicacién de
micronutrientes. Basado en los datos de la base
se generd el tiempo entre las evaluaciones de
Hb en meses (Considerando el primer control
por lo menos 30 dias después de la evaluacion
basal) y el estado de anemia del nifio (<11 g/dL).
Asimismo se subclasifico el estado de anemia en
leve (10,0-10,9 g/dL), moderada (7,0-9,9 g/dL.)
y severa (<7 g/dL) (20).

Debido al nimero reducido de nifios evaluados
los analisis exploratorios se basaron en pruebas
no paramétricas como la prueba de Wilcoxon (U
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de Mann Whitney) y la prueba exacta de Fisher,
realizandose en Stata v14. Si bien se trabajo
con una base de datos existente generada por el
centro de salud, en el estudio solo se manejaron
datos no identificables asegurando el anonimato
de los participantes.

RESULTADOS

Se incluyeron a 78 nifios en el estudio después
del proceso de seleccién. La mayoria de los
ninos fueron de sexo masculino (60,26 %), con
una mediana de edad de 12,36 meses (p25=6,90/
p75=21,21). Almomento delaevaluaciéninicial
ninguno de los nifios incluidos tenia anemia,
presentando una mediana de Hb de 11,60 g/
dL (p25=11,30/ p75=11,90). A la mayoria
de los nifios atendidos se le indicé el uso de
micronutrientes (85,90 %) con una mediana de
tiempo de 1 mes (p25=1/ p75=2).

41 madres (52,56 %) participaron en las
charlas nutricionales. Se encontré que el grupo
que no particip6 en la charla nutricional presentd
una mayor frecuencia de anemia al momento
del seguimiento control (p<0,001). El1 27,03 %
de los hijos de madres que no participaron en
las charlas presentaron anemia, mientras que
los que participaron en el programa ninguno
presenté anemia. No se observé diferencia en
los valores de Hb final al comparar a los grupos.
Tampoco se evidencié una diferencia entre los
valores de Hb iniciales y finales, tanto de forma
global (p=0,496) como por grupos (p=0,694 y
p=0,149, para los grupos que no participaron en
lacharlaylos quesilohicieron,respectivamente.
De acuerdo con su participacién en la charla,
se evidencié una diferencia significativa en el
tiempo entre evaluaciones de Hb (p<0,001) y
la indicacién de micronutrientes (p<0,001). El
grupo que participé en la charla presenté un
menor tiempo entre evaluaciones y una mayor
indicacion de micronutrientes (Cuadro 1).

Cuadro 1

Caracteristicas de acuerdo con su participacion en charla nutricional

Reciben Charla p*
Si (n=41) No (n=37)
n (%) n (%)

Sexo

Masculino 21 51,22 26 70,27 0,107

Femenino 20 48,78 11 29,73
Edad (meses)** 12,39 (8,19/20,45) 12,33 (6,87/21,70) 0,627
Hb inicial** 11,60 (11,20/11,80) 11,60 (11,30/12,00) 0,374
Hb final** 11,70 (11,30/11,90) 11,60 (10,90/12 ,40) 0,881
AHb** 0,00 (0,00/0,20) 0,00 (-0,60/0,80) 0411
Anemia inicial

Si 0 0,00 0 0,00 1,000

No 41 100,00 37 100,00
Anemia final

Si 0 0,00 10 27,03 <0,001
(Leve) 0 0,00 6 1622
(Moderada) 0 0,00 4 10,81
(Severa) 0 0,00 0 0,00

No 41 100,00 27 7297
Tiempo entre evaluaciones 2,37 (1,15/3,16) 4,54 (3,55/6 48) <0,001
de Hb (meses)**
Indicacién de micronutrientes

Si 41,00 100,00 26,00 7027 <0,001

No 0,00 0,00 11,00 29,73

* Prueba exacta de Fisher

** Mediana y rango intercuartilico (p25/p75). Comparaciéon mediante prueba de Wilcoxon (Mann Whitney).

Gac Méd Caracas

733



EFICACIA DE CHARLAS NUTRICIONALES EN LA PREVENCION DE ANEMIA EN NINOS

Al comparar exploratoriamente a los
grupos que presentaron anemia se evidencid
una diferencia significativa en el tiempo entre
evaluaciones de Hb (p<0,001) y la indicacién

de micronutrientes (p=0,030). El grupo que
desarrollé anemia presenté un mayor tiempo
entre evaluaciones y una menor indicacién de
micronutrientes (Cuadro 2).

Cuadro 2

Caracteristicas de acuerdo con la aparicién de anemia

Anemia p*
Si (n=10) No (n=68)
n (%) n (%)
Sexo
Masculino 6 60,00 41 60,29 1,000
Femenino 4 40,00 27 39,71
Edad (meses)** 10,00 (6,74/25,68) 13,68 (7,13/20,83) 0,448
Hb inicial** 11,55 (11,20/12,00) 11,60
(11,30/11,80) 0,893
Hb final** 10,10 (9,80/10,70) 11,80 (11,40/12,30) <0,001
AHb** -1,50 (-1,80/-1,00) 0,00 (0,00/0,60) <0,001
Tiempo entre evaluaciones 5,22 (4,18/7,50) 3,02 (1,76/4,26) <0,001
de Hb (meses)**
Charla
Si 0 0,00 41 60,29 <0,001
No 10 100,00 27 39,71
Indicacién de micronutrientes
Si 6 60,00 61 89,71 0,030
No 4 40,00 7 10,29

* Prueba exacta de Fisher.

** Mediana y rango intercuartilico (p25/p75). Comparacién mediante prueba de Wilcoxon (Mann Whitney).

DISCUSION

Nuestros hallazgos demuestran una menor
frecuencia de aparicién de anemia en el grupo
que recibe charlas nutricionales (27,03 % vs
0 %),lo que sugiere laeficaciade laintervencion.
Resultados similares fueron reportados por
Del Pino (24), quien evalué la eficacia de una
intervencion educativa en el conocimiento sobre
prevencién de anemia ferropénica en las madres
de niflos de 6-24 meses en un establecimiento
de salud en Pert y demostré que, del total de
treinta madres, previa a la intervencion, el 93 %
no conocia acerca de la prevencion de anemia.
Mientras que posterior a la intervencion la
totalidad de madres participantes conocen lo
referente ala prevenciéon de anemia. Porloquela
intervencion educativa “Previniendo la Anemia”
se considero eficaz. De manera similar, Auris
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Nafiez y col.(25),al identificarlainfluenciaentre
las intervenciones prioritarias la comunicacion
con la prevencion de anemia materna infantil en
el centro de salud Villa los Reyes Callao 2022,
encontraron que en una muestra de 109 madres
de familia que acuden a los controles de nifios
menores de 3 afios, se evidencié que la variable de
intervenciones prioritarias obtiene como producto
que el 67,9 % muestra un nivel alto, asi como la
comunicacién el 60,6 % manifiesta que tiene un
nivel alto y la prevencién de la anemia el 65,1 %,
indicando que existe influencia significativaentre
las intervenciones prioritarias y lacomunicacién
con la prevencién de la anemia materno infantil.
Estos hallazgos también coinciden con otras
investigaciones como la realizada por Villena
(26) en Sullana en su estudio sobre “Intervencién
educativa: conocimiento y practicas sobre
prevencién de anemia en cuidadores de nifios
de 6-36 meses’, donde se obtuvo como resultado
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que mas de la mitad obtuvo conocimiento
y practica alta después de la intervencién.
Igualmente Yzaguirre (27) en su estudio de
“Efecto de una intervencién educativa sobre
el conocimiento de prevencién de anemia
ferropénica en madres de nifios de 6-24 meses”
obtuvo como resultado que después de la
intervencion alcanzoé el 100 % de conocimiento
en las madres.

A pesar del efecto positivo de la intervencion
enlaaparicion de anemiareportado en el presente
estudio, llama la atencién el hecho que no se
observaron diferencias en los valores de Hb al
comparar los valores de Hb final, o los valores
inicial y final de Hb. Esto posiblemente se puede
deber al nimero reducido de personas por grupo
y de casos de anemia. Asimismo, el tiempo entre
lasevaluaciones de Hby el uso de micronutrientes
pudieron afectar el resultado final de estudio.

Los resultados del estudio son interesantes,
pero presenta limitaciones por varios sesgos
relacionados con los procesos del centro y el
analisis de informacidén secundaria. Entre estos
sesgos, la falta de datos de seguimiento de Hb y
la naturaleza voluntaria de participacion en las
charlas son pertinentes de explicar. Multiples
nifios solo tuvieron una atencién por lo que no
pudieron ser evaluados paraobservar laaparicion
de anemia. Generalmente los nifios que no siguen
sus controles tienen un peor desarrollo que lo
que no lo hacen. Esto estd relacionado con el
interés e involucramiento de los cuidadores en
la salud de los niflos. De forma similar ocurre
con la participacion en las charlas, ya que al ser
de naturaleza voluntaria tienden a incluir a los
cuidadores mas involucrados en la salud de los
nifios. Un gran nimero de madres no acuden a
las charlas nutricionales ya que son programadas
en dias distintos a la evaluacién de desarrollo de
los nifios, o a sus controles. Se sugiere que se
realicen las charlas el mismo dia del control de
los nifios para aumentar la eficacia del programa.

CONCLUSION

Las charlas nutricionales resultaron eficaces
en reducir la anemia en nifios del centro charlas
nutricionales en la prevencién de anemiaen nifios
de un centro de salud en Chiclayo, Pert. Sibien
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las charlas nutricionales se realizan basadas en
un protocolo desarrollado por el Ministerio de
Salud Peruano, su ejecucion tiende a variar de
acuerdo con las realidades donde se realizan,
dependiendo del personal que las aplica.

Los resultados obtenidos son prometedores
y abren la necesidad de aplicar y evaluar la
intervencion en distintas realidades al encontrar
resultados iniciales. Aun cuando la evidencia
sugiere la eficacia de la intervencién para la
prevencién de la anemia en nifios, los resultados
no son concluyentes debido al reducido nimero
de participantes y casos. Se necesita realizar
estudios de investigacion con un mayor nimero
de participantes, idealmente multicéntricos,
para determinar mas acertadamente la eficacia
de programas de charlas nutricionales en la
prevencién de anemia en nifios.

Financiamiento: El presente trabajo fue autofi-
nanciado por los autores.
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tener conflictos de interés.
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