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Abstract

Objective: evaluate the inter-relations between non-al-
coholic fatty liver disease (NAFLD) and dietary factors in
a population of hypertensive elders.

Methods: 229 hypertensive elder patients were evalua-
ted, from June to December 2009. All the patients that
accepted to participate in the study signed a free consent
term. An anthropometric evaluation was carried out
and the body composition was evaluated. The diagnosis
of NAFLD was determined by the American guidelines.
The regular food intake was estimated through a 24 hour
questionnaire.

Results: the weighted excess, by the body mass in-
dex and excess of abdominal fat, were associated with
NAFLD (p < 0.001). An inverse profile was found with
the diet variables.

Conclusion: the studied group presents a health risk
situation, considering the nutritional status markers. The
regular diet appeared to be inadequate, showing excess of
sodium and low fiber and vegetables intake.
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ESTADO NUTRICIONAL, DIETAY
ENFERMEDAD DEL HIGADO GRASO NO
ALCOHOLICO EN ANCIANOS

Resumen

Objetivo: evaluar las interrelaciones entre enfermedad
grasa no alcohdlica del higado (HGNA) y factores dieté-
ticos en una poblacion de ancianos hipertensos.

Meétodos: 229 pacientes ancianos hipertensos fueron
evaluados desde junio a diciembre del 2009. Todos los
pacientes que aceptaron participar en el estudio firma-
ron un consentimiento libre e informado. Fueron reali-
zadas evaluaciones antropométricas y de composicion
corporal. El diagnéstico de HGNA fue determinado por
el American Guidelines. El consumo alimenticio regular
fue estimado a través de una encuesta alimentaria de re-
cordatorio de 24 horas.

Resultados: el exceso de peso, ponderado por el indice
de masa corporal y el exceso de grasa abdominal, fueron
asociados con HGNA (p <0,001). Un perfil inverso fue
encontrado con las variables dietéticas.

Conclusion: el grupo estudiado presenté una situacion
de riesgo para la salud, considerando los marcadores del
estado nutricional. La dieta regular parecié ser inadecua-
da, mostrando exceso de sodio bajo consumo de fibras y
vegetales.

(Nutr Hosp. 2015;32:2038-2045)
DOI1:10.3305/nh.2015.32.5.9674
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Introduction

The nonalcoholic liver steatosis or nonalcoholic
fatty liver disease (NAFLD) is characterized by the
accumulation of fat in the hepatocytes in the absence
of alcoholic intake. It includes the steatosis when the-
re is only a fat infiltration, and the hepatic steatosis,
which can be associated to fibrosis and evolve to liver
cancer'”.

The NAFLD is commonly associated to obesity,
hyperinsulinemia, peripheral insulin resistance, dia-
betes mellitus, dyslipidemies and high blood pressure.
This liver disease is now considered the hepatic com-
ponent of metabolic syndrome'-#,

It is estimated that 20-30% of world’s occidental po-
pulation will have NAFLD® 2. It occurs in both sex pa-
tients, of all ethnic groups and ages, even in children.
It is more prevalent in hispanics and less prevalent be-
tween nonhispanic blacks. Some studies have shown
that its prevalence is more common in men because
they often have more visceral fat*!3,

Another aggravating factor of this situation is age.
In elders, the gradual lowering of the organism effi-
ciency characterized by aging permits the developing
of illnesses associated to the increasing of insulin
resistance'. This is a relevant issue, considering the
increasing elder population all around the world. Ac-
cording to the World Health Organization (WHO), in
2002, the 60 year old population or more was of 400
millions of people. In 2025, this number would increa-
se to approximately 840 millions, representing a 70%
growing, and Brazil would be the sixth country in el-
der population in the world®. Data from the Brazilian
National Research Home Sample (PNAD), from 2001
to 2008, made by the Brazilian Geography and Statis-
tics Institute (IBGE) shows that the elder population,
defined as 60 year old individuals and older, in Brazil
is of 21.040 people'®.

Blood pressure also rises with age, being associated
to high salt intake in diet, sedentary lifestyle, and obe-
sity, strongly contributing to the increase of the num-
ber of elders with metabolic syndrome, specifically
NAFLD".

The liver biopsy is the most precise exam for diag-
nosis, classification and staging of this disease, but
sample mistakes may occur because the tissue diagno-
sis represents only one fraction of the hepatic paren-
chyma! 341318,

Clinically, NAFLD is a silent disease. The symp-
toms, when present, are hardly related with the serious-
ness of the condition and may suggest other affections.
The most common clinic findings are fatigue, right
chest pain, hepatomegaly, obesity, acanthosis nigri-
cans, among others*.

Some biochemical exams may be useful in the diag-
nosis, such as measuring out alanine-aminotransferase
(ALT), aspartate-aminotransferase (AST), calculating
the AST/ALT rate, also measuring out in blood ga-
ma-glutamil-transpeptidase (y-GT), alkaline phospha-

tase, prothrombin time, albumin and bilirubin. Never-
theless, the advanced liver disease may show normal
or altered hepatic enzyme levels from 1.5 to 3 times
over the reference limits'*!°.

Image exams such as ultrasound, computerized to-
mography and magnetic resonance also contribute in
NAFLD diagnosis, but are not capable of classifying
steatosis (non progressive type) from hepatic steatosis
(the most harmful type)!3+1318,

Therefore, in the daily clinic practice, the NAFLD
has been made without type distinction.

An inter-relation between NAFLD and diet factors
has been found, but there aren’t definitive conclusions
yet. There seems to be an association with high calo-
rie intake®, simple carbohydrates?', fat*>?* and animal
proteins®, in addition to a low fiber intake®.

From this background, the objective of the present
study was to evaluate the inter-relations between the
nonalcoholic fatty liver disease and diet factors in a
population of hypertensive elders attended by the Uni-
fied Health System (SUS).

Methods

229 elder patients attended in the High Blood Pres-
sure Outpatients Clinic from a reference center located
in Fortaleza city, capital of Ceard state, were evaluated.
The data was collected from June to December 2009.
To participate in this study, the patients must be regis-
tered in the service, be 60 years old or older, capable to
walk and haven’t had liver disease diagnosed before.
The research was aligned within Brazilian legal para-
meters (196/1996 Resolution) from the National Heal-
th Council®. This research was submitted to the Ethics
Committee in Research and the data collection was
begun after its approval. All the patients that accepted
to participate in the study signed a free consent term.

An anthropometric evaluation was made, including
weight and height measures as described in the Gou-
veia protocol”. The weight was obtained by using the
Filizola anthropometric digital scale with 180kg capa-
city and a 100g sensibility. The height was measured
using a stadiometer coupled to the scale, with 1.92 ca-
pacity and 0.5cm sensibility.

The body mass index (BMI) was determined using
the weight and height values, and the elders who pre-
sented ranges between 22 to 27 kg/m? were classified
as eutrophic, as proposed by the Health Ministry?,
which has the support of Lipschitz®.

The body fat was determined by bioelectric impe-
dance analysis (BIA), using a bipolar Omron® equip-
ment, which provides the body fat percentage by com-
paring sex, age, weight and height. The procedure to
measure the body fat followed the producer manual.
The fat body percentage presented by the BIA was
compared with Lohman et al.*®, adopting as normal
parameter a percentage < 23% for men and < 35% for
women.
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The waist circumference was measured to estima-
te the presence of abdominal fat, following the WHO
protocol®! and the protocol of the Cardiology Brazilian
Society*?>. Abdominal fat was considered elevated for
the elders who presented values over 102 cm and 88
cm, for men and women respectively.

The liver sonogram was made in the Image Center
of the same service, using the En Visor C ultrasound
from Philips.

The regular dietary consumption was determined
through three 24 hour diet recalls, including two non-
consecutive days and one weekend day®.

For the diagnosis of NAFLD, the American gui-
deline* was considered and an ultrasound evaluation
pointing out hepatic steatosis in the absence of alcohol
(abstinence or no ethanol consumption during < 20-
30g/day). In this document, it is not specified If there
is any safe difference of alcohol consumption regar-
ding sex, but considering that women have a lower
limit than men, it was used 20g for women and 30g
for men.

The hepatic steatosis was classified in three stages,
defined as follows: low (mild and diffuse increase of
the hepatic echogenicity, with normal view of dia-
phragm and the intra-hepatic vessel boards); mode-
rated (moderated and diffuse increase of the hepatic
echogenicity, with light difficulty of view of the dia-
phragm and the intra-hepatic vessels) and severe (he-
patic echogenicity highly increased, low absorption in
the back right lobe and difficulty or absence of view of
the supra-hepatic and diaphragm vessels).

Results

Table I shows the prevalence of adiposity excess,
based on the BMI, waist circumference and body fat
indicators.

Considering the BMI, the prevalence of weighted
excess was high in the studied group, without diffe-
rence between sexes (y* = 0.430; p = 0.512). The ac-
cumulation of abdominal fat, estimated by an upper
waist circumference, was high and more prevalent in
female (y* = 38.074; p < 0,001). The average measu-
re of men waist circumference was 99.1 (11.1) and in

women 94.9 (10.3). Regarding to the body fat percen-
tage, there was a high prevalence of elevated values,
without difference for sexes (p de Fisher = 0.459). The
average percentage of fat was 32.8 (4.6)% in men and
42.3 (4.6)% in women.

Regarding the patients diet, table II shows the pa-
tient distribution by average ingestion, with standard
deviation of calories, carbohydrates, proteins, lipids,
saturated fat, cholesterol, sucrose, sodium, fibers and
fruits and vegetables.

The presence of hepatic steatosis was found in
103 (45,0%) patients, being 21 (36,2%) men and 82
(48,0%) women. Table III shows the distribution of
patients having hepatic steatosis when compared to the
disease staging and sex (p = 0,120).

The presence of NAFLD was evaluated according
to nutritional status (weighted excess, body fat and
abdominal fat), as shown in table I'V. Considering the
low number of men in the sample studied, the data is
shown without considering sex.

The same procedure of analysis was made conside-
ring the absence or presence of NAFLD and the die-
tary pattern (Table V). It was observed that there is no
association between diet factors and the presence of
NAFLD.

Discussion

It was observed that most of the patients presented
weighted excess, according to the BMI categorized by
Lipschitz®®, with worst situation among women. Even
though there are specific recommended normal an-
thropometric parameters for elders, the way of using
these is not unanimous. The results of this research
coincide with Arns et al.*® study, where most of the
elders presented overweight (40.8%) and women pre-
sented more prevalence of overweight/obesity. In the
Lima-Costa er al.*” study, the prevalence of overwei-
ght in elders, considering BMI as = 25 kg/m?* was of
54.7% and comparing hypertensive elders and elders
with normal blood pressure, it was found prevalence
of weighted excess of 62.0% and 45.0% respectively.
In another Brazilian study of Cotrim ez al.*®, it was also
found more prevalence of weighted excess evaluated

Adiposity excess prevalence among studied patients ac’gz?n; to anthropometric indicator and sex. Fortaleza, 2009
Male Female Total
Indicator* (n=158) (n=171) (n=229)
n % n % n %
Body Mass Index! 29 50,0 94 55,0 123 53,7
Waist Circumference? 19 32,8 132 77,2 151 65,9
Body fat* 56 98,2 157 94,6 213 95,5

!Categorized according to Lipschitz (1994); Categorized according to the World Health Organization (1998); *Categorized according Lohman
et al. (1997).*n=223 (in 6 patients it was not possible to measure the body fat).
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Table II
Daily average intake (standard deviation) of different dietary components by the studied patients according to sex.
Fortaleza, 2009

Average (standard deviation)

Dietary component

Male Female Total
Total caloric value (kcal) 1608,8 (374,0) 1233,5 (328,5) 1328,6 (377,0)
Carbohydrates (%)* 49,8 (9,1) 50,7 (8,4) 50,4 (8,6)
Proteins (%)* 19,5 (4,3) 19,2 (4,7) 19,3 (4,6)
Lipids (%)* 28,7 (7,8) 29,3 (7,2) 29,2 (7.4)
Saturated fat (%)* 74 (4,4) 6,9 (2,6) 7,1 (3,2)
Cholesterol (mg) 191,3 (90,2) 148,6 (101,6) 159.4 (100,4)
Sucrose (%)* 4,1 (5,8) 4,2 (4,7) 4,2 (4,9)
Sodium (g) 4.4 (2,5) 4,1 (2,5) 42(2,5)
Fibers (g) 20,3 (8,2) 15,6 (5.8) 16,8 (6,8)
Fruits and vegetables (g) 227,2 (236,5) 219,8 (234,0) 221,7 (234,2)

“Percentage according to the total caloric daily intake.

Table III
Distribution of the studied patients according to the staging of the hepatic steatosis and sex. Fortaleza, 2009

Male Female Total
Hepatic steatosis staging *
n % n % n %
Low 16 76,2 63 76,8 79 76,7
Moderated 4 19,0 18 22,0 22 21,3
Severe 1 4.8 1 1,2 2 2,0
Total 21 100,0 82 100,0 103 100,0

*Categorized according to Wilson; Withers (2005); ¢* = 2,415; p = 0,120.

by BMI, carried out in the states of Rio Grande do Sul,
Parand, Pard, Paraiba, Pernambuco, Bahia, Sdo Paulo,
Rio de Janeiro, Minas Gerais and the Federal District,
with 1280 patients with an average age of 49.7 (13.6),
where 44.7% of the patients presented obesity and
44.4% were overweighed.

Another study which coincides with this study’s re-
sults is Kirovski et al.b, carried out in a university hos-
pital in Germany, with 155 patients, with average age
of 54.4 (17.7) and which compared the patients’ BMI
with and without NAFLD diagnosed by ultrasound.
These authors observed a statistic difference (p<
0.0001) in the BMI averages, 28.7 (5.9) and 24.8 (3.6)
in the patients with and without NAFLD respectively.

The Brazilian Families Budget Research — POF*
established the profile of the nutritional status of Bra-
zilian population during 2008 and 2009 and showed
that the prevalence of overweight for people between
55 to 64 years, 65 to 74 years and from 75 years or
more was of 60.7%, 56.2% and 48.6% respectively,
thus, the population group described in this study coin-
cides with the situation described for Brazilian elders.

Evaluating excess of abdominal fat, in the present
study, the prevalence of high waist circumference va-
lues was increased, mainly in women 77.2%, and only
32.8% for men. In the SABE study (Health, Wellbe-
ing and Aging), a population base research which has
as objective the information collection about life and
health conditions of different elder cohorts in seven
countries of Latin America and the Caribbean, women
also presented more accumulation of fat in abdominal
region, but in less prevalence (50.0%) than the obser-
ved in this study “.

An analysis of the percentage of body fat also
showed high prevalence in men 98.2% and in women
94.6%, which could be explained by the reduction of
lean body mass, bone tissue and total body water as
age passes by**. In the Bueno et al.* study, lower re-
sults were found, where 37.8% of the population pre-
sented increased body fat. The Kriniski et al.* study
evaluated the body fat percentage in hypertensive
and sedentary elders before and after six months of
exercise. The fat percentage before exercising was of
39.6% and at the end was of 37.3%, therefore lower
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Table IV
Distribution of the studied group according to nutritional status and absence or presence of nonalcoholic fatty liver
disease (NAFLD), with statistics analysis. Fortaleza, 2009

Without NAFLD With NAFLD
Nutritional status (n=126) (n=103) Statistical analysis
n % n %
Weighted excess?
Yes (n = 123) 49 39,8 74 60,2 x>=24,76
No (n = 106) 77 72,6 29 274 p <0,001
Body fat excess®
Yes (n=213) 117 54,9 96 45,1 p Fisher = 0,518
No (n=10) 7 70,0 3 30,0
Abdominal fat excess®
Yes (n=151) 65 43,0 86 57,0 x*= 25,69
No (n=78) 61 78,2 17 21,8 p <0,001

* Abdominal fat excess diagnosed according to high waist circumference (WHO, 1998); 'According to WHO (1998); According to Lipschitz
(1994); *n=223 (in 6 patients it was not possible to measure the body fat).

Table V
Distribution of the studied group according to dietary patterns and absence or presence of the nonalcoholic fatty liver
disease (NAFLD), with statistical analysis. Fortaleza, 2009

Without NAFLD With NAFLD
Dietary pattern (n=126) (n=103) Statistical Analysis
n %0 n %

Excessive ingestion
Calories

Yes (n=17) 11 64,7 6 353 x*=0,70

No (n=212) 115 54,2 97 45,8 p =0,404
Sucrose

Yes (n=27) 12 444 15 55,6 x>=1,38

No (n =202) 114 56,4 88 43,6 p=0,239
Total fat

Yes (n=97) 47 48,5 50 51,5 x*=293

No (n=132) 79 59,8 53 40,2 p =0,087
Saturated fat

Yes (n=101) 52 51,5 49 48,5 x*=0,91

No (n = 128) 74 57,8 54 422 p=0,339
Cholesterol

Yes (n =58) 29 50,0 29 50,0 x*=0,79

No (n=171) 97 56,7 74 433 p=0,374
Sodium

Yes (n=175) 94 53,7 81 46,3 x*=0,51

No (n =54) 32 59,3 22 40,7 p=0,474
Reduced ingestion
Fibers 44 4

Yes (n=169) 94 55,6 75 46,7 x>=0,09

No (n = 60) 32 53,3 28 p=0,759
Fruits and vegetables

Yes (n=199) 111 55,8 88 442 x*>=0,35

No (n = 30) 15 50,0 15 50,0 p=0,553
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levels than the ones observed in this research. Bipolar
bioelectric impedance analysis was used to measure
body fat in the present study and in Bueno et al.*, but
in Kriniski et al.¥ skinfold test was used. It’s impor-
tant to remind that the methods of evaluating body fat
suffer some variances, facilitating overestimation or
underestimation*.

The nutritional status findings concerns, because it
shows a high weighted excess and body fat, with ac-
cumulation of abdominal fat, which are risk factors for
a complicated aging, contributing to the emerging of
CNCD:s, such as dyslipidemies, heart diseases, type 2
diabetes mellitus and high blood pressure. Neverthe-
less, it is important to be careful when interpreting the
data in elders, due to many types of studies associating
risks are related to adults¥<°.

Regarding the dietary pattern found in the popula-
tion studied, it was observed that a mild majority of
elders presented an adequate average consumption of
calories (50.2%). Considering the percentages of ener-
getic contribution of carbohydrates, proteins and lipids
that were 50.4%, 19.3% and 29.2% respectively and
comparing such distribution with the dietary pattern of
Brazilian population evidenced by POF 2008-2009°,
that presented 59.0%, 12.0% and 29.0% respectively
for carbohydrates, proteins and lipids, it could be ob-
served a similarity in the lipids percentage, but a di-
fference for carbohydrates and proteins, characterizing
the study patients’ diet as high sucrose, high protein
and normal lipids. The same classification is maintai-
ned when considering sex.

The average intakes of fiber, fruits and vegetables
were low, (16.8g for fiber and 221.7g for fruits and
vegetables), according to the Brazilian Dietary Guide*’
which is respectively 25g and 400g per day, which are
equivalent to three portions of fruit and three portions
of vegetables. In the Lopes et al.*® study, in which they
evaluated the dietary consumption in elders and adults,
the average consumption of fibers was 9.3g per day.

Zelber-Sagi et al.'? refer that the regular diet of NA-
FLD patients is associated with an unhealthy dietary
pattern, similar to the occidental dietary pattern, which
is characterized by the elevated consumption of fruc-
tose, sweet beverages, meat, saturated fat and choles-
terol and low consumption of fibers, fish, Omega 3,
poli unsaturated fat and some vitamins, which could
indicate an undertake of vegetables. Some of these in-
adequacies were not found in the patients evaluated in
this study, but some were as shown before.

It is important to point out the elevated sodium
intake, with a daily average of 4.2g; higher than the
patterns of the Brazilian Dietary Guide*’, which es-
tablishes 2.4g/day. This high sodium intake was also
found in national studies carried out with this age ran-
ge and also with other age ranges®’ . Nevertheless,
this is an important finding in the age range evaluated,
considering this is a hypertensive population, which
could increase the risk of complications associated to
this disease.

The prevalence of NAFLD in this study was high
(45.0%), being lower in men, 36.2% than in women,
48.0%, comparing with the occidental prevalence,
which is around 20-30% of the population®'®. Salgado
Jr et al.* and Younossi' refer that NAFLD is more com-
mon in men, due to the higher quantity of visceral fat,
opposite results to what was found in the present study.
NAFLD prevalence data in elder studies are few, which
reduces the possibilities of comparison of the study.

The weighted excess, such as abdominal fat in ex-
cess, defined by the waist circumference increased?!,
was associated to NAFLD. This findings point out the
importance of considering anthropometric markers to
assume prevention procedures or to improve or con-
trolling NAFLD.

The apparent higher prevalence of NAFLD among
women could occur due to the fact of abdominal fat ac-
cumulation being higher in this sex, nevertheless, there
wasn’t statistical difference among men and women
evaluated considering NAFLD.

The Karnikowski et al.’' study, with 55 year old
individuals and more, detected 35.2% NAFLD preva-
lence. The waist circumference was present in 38.1%
of the patients, having also considered that the excess
of abdominal fat is an underlying factor for NAFLD.
In the Zelber-Sagi et al.” study, a positive association
between BMI and NAFLD was found; the NAFLD
patients had, in average, BMI of 30.2 kg/m?, while in
patients without NAFLD, the average BMI was 25.8
kg/m?. The Jeong et al.? study showed a strong as-
sociation between the increasing of visceral fat with
NAFLD and metabolic syndrome.

Regarding the inter-relations between dietary pat-
tern and NAFLD, an unexpected result was the appa-
rent protector role of the excessive calories intake, but
it didn’t have statistic significance, which would be
opposite to all the literature consulted. This fact could
be explained due to having a short number of patients
with excessive calories ingestion and, at the same
time, a high prevalence of NAFLD, which generated
a false association. The methodological limitations of
the 24 hour dietary recall are also to be considered,
which, even being the most adequate among the avai-
lable, could allow underestimation of the real dietary
consumption, because it is a method that depends of
the memory of the interviewed and his/her ability to
estimate the size of the portions and the interviewer
capacity to establish communication channels™.

There wasn’t any dietary factor associated with NA-
FLD in the studied group, which aligns with the litera-
ture controversies, because, till now, it wasn’t possible
to establish a definitive association between any die-
tary component and the appearing of the disease.

It is also possible that the orientations received
about some dietary components may have influenced
in the dietary pattern, because there is an interdiscipli-
nary health care in the service.

In the other hand, the detection of such a high pre-
valence of hepatic steatosis points out the importance
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of including this evaluation in the routine care of these
hypertensive and elder patients due to literature also
demonstrating an important prevalence of NAFLD
among them, and the study also confirms this reali-
ty. This becomes more relevant when considering that
these patients already present risk factors, which’s’
association with the disease is pointed out in the lite-
rature and confirmed in this study with the weighted
excess and abdominal adiposis.

Conclusion

The evaluated group presents a health risk situation
considering the indicators of the nutritional status. The
regular diet appeared to be inadequate, presenting so-
dium excess intake and low fiber, fruits and vegetables
intake.

The prevalence of the nonalcoholic fatty liver disea-
se was high and superior to other occidental data. This
was associated to the weighted excess and abdominal
fat, but not to the dietary patterns. It is recommended
that the research of this disease could be included in the
regular activities of health services for elder population.
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