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Abstract

Objectives: The study aimed to evaluate the threshold of salty
taste recognition and the estimate of sodium intake among
kidney-transplant recipients who attend the renal clinic in
Chapec6, Santa Catarina, Brazil. Methods: Study with descriptive
nature, quantitative approach, based on a case study. The
sample consisted of 52 patients, who tasted saline solutions until
recognizing the lowest concentration of salty taste. The threshold
was represented by the average value of concentrations where
“recognition” and “non-recognition” occurred. Other data were
collected from medical records. Results: Most of the sample
(63.5%) showed a threshold regarded as normal or below normal,
i.e. less than or equal to 0.01 mol/1 (0.91 g/I) and the average salt
intake was 10.7 g/day, estimated from urinary sodium excretion.
There was no significant association between the classification
of salty taste recognition thresholds and some of the variables
under study, namely: age, gender, body mass index (BMI), blood
pressure, antihypertensive drug use, and estimated salt intake
from urinary sodium. However, if evaluating the association
between the amount of the lowest concentration recognizing salty
taste and age, it shows up as statistically significant (r, = 0.339;
p = 0.014). Older patients had higher salty taste recognition
thresholds. Conclusion: Although there is a need for further
research on the subject, a high estimate of salt intake from
urinary sodium is observed, and this reality should be carefully
addressed, especially for elderly patients, who have a higher salty
taste recognition threshold and may increase salt intake to make
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food more pleasant to their taste. Not only kidney-transplant
recipients, but also the Brazilian population as a whole, require
public health actions to reduce salt intake.

Key words: Taste Threshold. Kidney Transplantation. Sodium
Chloride.

Introduction

A healthy body has two kidneys that act in water regulation, acid-base balance, electrolytes in
the body and in the excretion of the products of metabolism through urine. In addition, kidneys
influence the systemic blood pressure by renal regulation.!

In chronic kidney diseases (CKD), there is a progressive deterioration of the renal function
and a consequent retention of nitrogenous substances in the blood.? When a severe kidney failure
occurs, patients are treated with dialysis until a kidney transplant is performed. * What happens is
that, after a kidney transplantation, the use of the drugs that are necessary may cause side effects,
such as high blood pressure.* Not enough, systemic high blood pressure (SHBP) is one of the main
causes of CKD. In this context, SHBP may be either the cause or consequence of CKD, and the
concurrent occurrence of both these disorders represents a great risk for cardiovascular diseases.”

By the way, the 6th Brazilian Hypertension Guidelines emphasizes that excessive salt intake is
clearly the major environmental trigger of high blood pressure.® A high-sodium diet leads to an
excessive release of the natriuretic hormone, which can indirectly increase blood pressure.” On
the other hand, sodium, as well as sugar and fats, are responsible for providing taste to the foods
consumed by the world population every day.®

The sensory quality is a function of the stimuli provided by foods as well as the physiological
and sociological conditions of the individuals who evaluate it, in the environmental context where
such individual and the product itself are.’
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Assessment of salty taste sensitivity is used in health care and in sensorial analysis applied
to the Foods Science and Technology to evaluate taste and identify ageusia or hypogeusia of
diverse sources, identifying the individuals who are at risk or consume salt in excess."” Thus, the
concentration of sodium chloride that is required for recognizing salinity varies in each individual.
While an individual considers a salt solution very salty, it can be not enough to be recognized by
another. ' However, according to Guyton &Hall,"* from a saline solution of 0.01 mol/1 (0.91 g/),
one can identify the taste of salt. Nilsson" showed that the need for more concentrated solutions
than 0.91 g/I to identify salt is considered an alteration of the salt gustatory sensitivity.

Patients with CKD or with kidney transplant present taste alterations due to the diverse oral
occurrences caused by the disease itself or the use of drugs. '*' In this context, the aim of this
study was to evaluate the salt taste recognition threshold and the estimated sodium intake by
kidney-transplant recipients who attend the renal clinic of Chapecd, SC, Brazil.

Methodology

This is a descriptive, quantitative study based on a case study. Descriptive researches have
as main objective the description of the characteristics of a given phenomenon, and case studies
seek to deepen the proposed issues."” The sample used in this experiment was made up of 52
kidney-transplant patients, representing 29.88% of the universe of 174 kidney-transplant patients
that were assisted by the renal clinic in Chapeco in January 2014. Data were collected in the same
month. Individuals with any acute illness such as fever, flue, sore throat, among others, during
the period of data collection, were excluded from the survey, as well as children under age of 18
years who did not agree to participate. At first, they were asked their names; subsequently, they
were sent individually to a room where the salt taste recognition threshold test was performed.

For each participant, sodium chloride solutions (NaCl) were used in increasing concentrations,
varying from the lowest content of 0.002 mol/l (0.140 g/l) to the highest concentration of 0.250
mol/l (14.610 g/I). Using a dropper, four drops of the test solution were applied to the tip of the
tongue of the individuals. After ten seconds without breathing or shutting the mouth, following the
order of NaCI concentration, the individual should indicate when some stimulus was recognized.
In this case, the same solution concentration was repeated. Such procedure continued until two
successive recognitions of the salty taste occurred in the same series."”

Each individual’s threshold is represented by the mean concentrations in which “recognition”
and “non-recognition” occurred.” It was considered as normal recognition threshold a saline
solution of 0.01 mol/l (0.91 g/1); solutions below this level were considered below normal, and
higher solutions were considered recognition threshold above normal."
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Between the tests, the mouth was washed with distilled and deionized water. Thirty seconds
was the interval between successive tests. The NaCl solutions were manufactured by the Dietetics
Laboratory of the Community University of the Chapecé Region (Unochapecd) and stored in glass
bottles with lid in a dry place, protected from light and under room temperature.”” The droppers
did not contact the tongue to avoid contaminations.

The Research Ethics Committee approved the study under process no. 265/2013.

Other data, such as age, gender, use of antihypertensive drugs, high blood pressure, weight,
height and urinary sodium excretion were collected from the patients’ medical records. The body
mass index (BMI) was calculated considering the ratio between the weight (in kilograms) and the
squared height (in meters). The BMI classification for individuals aged less than 60 years was the
one proposed by the World Health Organization (WHO)," as follows: low weight: BMI <18.50
(Kg/m?); normal weight: BMI 18.50-24.99 (Kg/m?); overweight: BMI =25.00 BMI (Kg/m?); pre-
obesity: 225.00 — 29.99 IMC (Kg/m®); obesity class I: BMI =30.00 — 34.99 (Kg/m?); obesity class
II: BMI =35.00 - 39.99 (Kg/m?); obesity class I1I: BMI =40.00 BMI (Kg/m?).

The nutritional status of the older persons (over 60 years) was assessed, according to the
cutoff points proposed by the Pan American Health Organization * in the Health, Welfare and
Aging project, which conducted surveys in Latin American countries, including Brazil, as follows:
Underweight: BMI <23 kg/m? Normal weight: BMI 23-28 kg/m? Overweight: BMI >28-30 kg/
m?; and Obesity: BMI >30 kg/m?.

Optimum blood pressure value for persons with CKD is <130 x 80 mmHg.® Therefore, the
individuals with systolic blood pressure > 130 and/or diastolic blood pressure = 80 mmHg were
considered with high blood pressure, and those with pressure levels and/or used antihypertensive
drugs were considered hypertensive.

The variables were expressed as mean and standard deviation or median and interquartile
range, depending on their distribution. The categorical variables were described as absolute and
relative frequencies.

To compare the means of the ratings of salt taste recognition threshold, it was used the one-
way Analysis of Variance (ANOVA). In case of asymmetry, the Kruskal-Wallis test was used. To
compare the proportions, the Pearson’s chi-squared test or Firsher’s exact test were applied.
To evaluate the association between the continuous variables, Pearson’s or Spearman’s linear
correlation coefficients were used. The significance level used was 5% (p<0.05) and the analyses
were performed by the SPSS software, version 21.0._
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Results and discussion

Out of a total of 174 kidney-transplant recipients that attend the renal clinic, 52 individuals

participated in the study (29.88%). Table 1 presents their data.

Table 1. Characterization of the sample of kidney-transplant recipients attended by the

Kidney Clinic. Chapec6-SC, 2014.

Variables n=>52
Age (years) — mean * SD 454 £ 13.9
Gender — n (%)
Male 35 (67.3)
Female 17 (32.7)
Weight (kg) — mean += SD 71.9 = 13.7
Height (cm) — mean * SD 166.7 = 8.24
BMI (kg/m?) — mean + SD 25.8 + 3.9
BMI rating* — n (%)
Underweight 3 (5.8)
Normal weight 23 (44.2)
Overweight 20 (38.5)
Obesity 6 (11.5)
Systolic Blood Pressure (mnmHg) — mean + SD 126.9 = 12.0
Diastolic Blood Pressure (mmHg) — mean + SD 81.0 = 8.7
High blood pressure levels ** — n (%) 44 (84.6)
Use of antihypertensive drugs — n (%) 38 (73.1)
Hypertension *** —n (%) 50 (96.2)
Estimation of salt intake as determined by the 10.7 (7 - 15.7)

level of sodium in the urine (g/day) — median
(Percentiles 25-75)

* According to the WHO classification for individuals aged less than 60 years and PAHO classification for individuals
aged 60 years and over. ** Systolic Blood Pressure = 130 and/or Diastolic Blood Pressure = 80. *** Considered
hypertensive if the individual has high blood pressure levels and/or uses antihypertensive drugs.
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The mean age of the participants was 45.4 years, with prevalence of males, and the majority
is overweighed or obese (50% of the sample).

Weight gain and development of obesity occur more often during the first six months after a
renal transplant, with an average increase of 12 to 15% of the initial body weight in the first year.
' Among the main causes is the increased well-being after a successful kidney transplant, the
freedom to choose foods with fewer restrictions, as well as high calorie intake, sedentary lifestyle
and, especially, an increased appetite because of the use of high doses of steroids. It has also been
shown that the chronic treatment with glucocorticoids leads to an increase of foods intake.?

Although 73.1% of the patients make use of antihypertensive drugs, nearly 85% of the patients
had high blood pressure levels. It is worth noting that the renal patient, after receiving the
transplant, must use immunosuppressive drugs to avoid rejection. In the long term, the use of
these drugs has hypertension as an adverse effect, which may vary depending on the class of this
drug.” Another justification in this study can be the urinary sodium excretion, which showed an
average estimated salt intake above the recommended daily level of 10.7 g. This value is similar to
the salt intake by the population in general, based on the Family Budget Survey (FBS) conducted
by IBGE in 2008 and 2009, which indicated that each Brazilian consumed on average 11.38 g of
salt/day, being cooking salt the main source of consumption. The south region of the country was
in the third position regarding the highest daily salt consumption in Brazil, with 12.91 g of salt/
day, while the WHO recommends a salt intake not exceeding 5 g/day.***

According to the Ministry of Health, % an indirect estimation based on the amount of salt per
inhabitant sold by the Brazilian industries, sodium consumption in Brazil exceeds the maximum
recommended limit. The WHO recommends reduction of sodium intake to diminish high blood
pressure and the risk of cardiovascular disease, stroke and heart diseases. ¥/

Molina and collaborators * cite in their study that high sodium ingestion may also be related
to a higher intake of foods cooked with ready-to-use spices, which are very accessible and practical,
in addition to a higher consumption of processed foods.

When the relation between the prevalence of hypertension and the level of industrialization
among the populations was examined, the Intersalt study” indicated an association of sodium
intake with hypertension. The western populations and with high salt intake had higher percentages
of SHBP, while rural or more primitive populations that did not use salt showed lower prevalence
or no case of SHBP.
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Figure 1. Distribution of the patients according to the salty taste recognition threshold.
Chapeco-SC, 2014.

Sensory analysis is the interpretation of the critical analysis of a food using the five senses, and
therefore is considered an examination of the sensory properties of a product.

The recognition threshold corresponds to the concentration of a given solute, necessary to
provide its identification. The threshold value is often higher than the detection threshold.”
While detection is the lowest concentration at which a stimulus is perceived as being different from
water, recognition is a statistical concept. Conventionally, the threshold value usually refers to the
concentration at which the average individual detects or 50% of them recognize. ** Regarding the
population under study, the salt taste recognition threshold can be seen in Figure 1.
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Table 2. Association of the variables under study with the salty taste recognition threshold.

Chapec6-SC, 2014.

Threshold Normal Threshold
Variables value below threshold value above b
normal (n=21) value normal (n=19)
(n=12)
Age (years) — mean + SD 40.3 = 13.1 45.3 = 10.7 50.9 = 15.0 0.054*
Gender — n (%) 0.162%*
Male 17 (81.0) 8 (66.7) 10 (52.6)
Female 4 (19.0) 4 (33.3) 9 (47.5)
BMI (kg/m?) — mean * SD 25.7 = 3.0 27.0 = 4.0 25.1 = 4.6 0.427%
BMI rating — n (%) 0.159%*
Underweight 0 (0.0) 0 (0.0) 3 (15.8)
Normal 9 (42.9) 5 41.7) 9 (47.4)
Overweight 11 (52.4) 5 (41.7) 4 (21.1)
Obesity 1(4.8) 2 (16.7) 3 (15.8)
Systolic Pressure (mmHg) — 128.1 £ 12.5 129.2 = 124 124.2 = 11.2 0.458%
mean = SD
Diastolic Pressure (mmHg) — 80.0 = 8.4 84.2 £ 9.0 80.0 = 8.8 0.353*
mean * SD
High pressure levels — n (%) 18 (85.7) 10 (83.3) 16 (84.2) 0.982%%*
Use of antihypertensive 12 (57.1) 11 (91.7) 15 (78.9) 0.076%**
drugs - n (%)
Hypertension — n (%) 20 (95.2) 12 (100) 18 (94.7) 0.730%*
Estimation of salt intake 11.3 (6 - 17) 11.6 (9 - 15) 9.9 (7 -12) 0.626%%#*

through urinary sodium (g/

day) - mean = SD

* One-way Analysis of Variance (ANOVA); ** Pearson’s chi-square test; *** Kruskal-Wallis’s test.
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There was no significant association between the salt taste recognition thresholds with any of
the variables studied (Table 2). However, when the lowest concentration at which the salt taste was
recognized is associated with age, the association is statistically significant (r =0.339; p=0.014), as
shown in Figure 2. The older patients presented higher salt taste recognition thresholds.

What happens is that over 60 years, there is a decrease of the taste buds, responsible for the
sense of taste, causing changes in the taste threshold, i.e., a higher concentration of sweet, salty,
acid or bitter substances are necessary for older persons to distinguish the taste of water and the
flavors. The difficulty that older persons have in detecting the salty taste leads them to put more

salt on foods.?*

The senses of smell and taste, linked to the foods tasting, decreases greatly as a person ages
and become less efficient, leading older people to ingest more harmful food, like salt and sugars,
causing damages to health.*

A study conducted at the University of Brasilia, in 2008, found that people over 60 years
required approximately 25 times more salt than adults to detect the presence of this substance.
The adults detected the salty taste from solutions containing 0.010% of salt (NaCl), but the older
individuals only detected the salty taste from solutions with 0.266% of salt (NaCl).”
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Figure 2. Association of age and the salyt taste recognition threshold. Chapecé-SC, 2014.

Although not significant (p=0.135), patients using antihypertensive drugs indicated a higher
estimated daily salt ingestion in grams through urinary sodium than those who did not take
medication [10.9 (8-16) g/day vs 8.4 (4-14) g/day, respectively].

Not all individuals have salt sensitivity and, therefore, not all of them develop hypertension
when exposed to high levels of salt intake. For reasons that are still unclear, it has been suggested
renal failure in excreting the saline overload with a consequent increase of the volume of circulating
blood and/or sympathetic activation, with consequent constriction of the blood vessels.*®

Perin and collaborators® showed that the average salt intake by a hypertensive population was
of 12.1 g/day. Polénia and collaborators™ found a very similar result, of 12.4 g/day. In the present
study, the estimated salt consumption through urinary sodium excretion was of 10.7 g/day, for
hypertensive and normotensive individuals.
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When sodium intake exceeds the body needs, there are mechanisms that excrete the surplus to
maintain normality. However, there is a limit for sodium excretion, and a higher ingestion causes
an increase of sodium concentrations and consequent water retention, increasing the volume of

circulating blood and blood pressure.*

Studies have shown a direct relationship between urinary sodium excretion and mean blood
pressure. When blood pressure rises, there is an immediate increase of urine output and renal
sodium loss, a phenomenon called pressure natriuresis.”**' However, regarding the fact that the
pressure levels are higher or lower than the level considered normal, the estimated salt intake was
similar between the groups [10.8 (7-15) g/day vs 10.3 (6-12) g/day, respectively; p=0.645]. This can
be explained by the fact that some individuals excrete larger amounts of sodium without raising
the blood pressure, while others don't.*?

The blood pressure response to sodium intake is different in each individual. Some people
present higher tendencies of fluctuations, in either dietary salt restriction or addition conditions,
a factor known as salt sensitivity.*

Finally, the use of antihypertensive drugs did not show a significant relation with the fact that
the pressure levels were over or below normal (72.7% vs 75%; p=1.000). Referring again to the
study by Perin and collaborators™, we can state that even in patients that take three classes of
antihypertensive drugs, the blood pressure levels indicate an unsatisfactory control of the blood
pressure.

Conclusions

There was no significant association of the salty taste recognition thresholds with any of the
variables studied, which were age, gender, BMI, blood pressure, use of antihypertensive drugs
and estimation of salt intake through urinary sodium excretion. The majority of the individuals
(63.5%) had a threshold value considered normal or below normal, i.e., less than or equal to 0.01
mol/L (0.91 g/L).

The use of antihypertensive drugs showed no correlation with the fact that the blood pressure
was over or below the recommended levels. Although 73% of the sampled population used such
drugs, 85% had high blood pressure.

The daily average salt intake, as estimated by the sodium excreted through urine, was 10.7 g.
Based on previous studies, we can see a relationship between salt intake and SHBP. Although not
significant, the higher estimate of salt intake was found in hypertensive patients under medication.

Demerey; 2015; 10(2); 315-328
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Statistical significance was only found in the relation of lower salty taste recognition thresholds with

age. Older people are the ones most affected, requiring larger amounts to recognize the flavor.

Although further studies on this subject are necessary, it was noted a high salt consumption,

a reality that must be carefully addressed. Not only the kidney- transplant recipients, but also

the Brazilian population in general, need public health care actions aiming to reduce salt intake.

References

10.

11.

12.
13.

14.
15.

16.

Aumiiller G, Aust G, Doll A, Engele J, Kirsch ], Mense S, et al. Anatomia. Rio de Janeiro: Guanabara
Koogan; 2009.

Teixeira Neto F. Nutri¢io clinica. Rio de Janeiro: Guanabara Koogan; 2003.

Silverman S, Eversole IR, Truelove EL. Fundamentos de medicina oral. Rio de Janeiro: Guanabara
Koogan; 2004.

Brasil. Ministério da Sadde. Dicas de satde: dieta transplantado renal [Internet]. Biblioteca Virtual
em Saiade do Ministério da Saude. 2008. Acesso em: 18 out. 2014. Disponivel em: http://bvsms.saude.
gov.bt/bvs/dicas/143dieta_transplante_rim.html

Bortolotto LA. Hipertensido arterial e insuficiéncia renal cronica. Rev. Bras. Hipertens. 2008;

15(3):152-155.

Sociedade Brasileira de Cardiologia; Sociedade Brasileira de Hipertensio; Sociedade Brasileira de
Nefrologia. VI Diretrizes Brasileiras de Hipertensiao. Arq. Bras. Cardiol. 2010; 95(1):1-51.

Bretas ACP, Gamba MA. Enfermagem e saide do adulto. Sio Paulo: Manole; 2006.

Brasil. Ministério da Sadde. Guia alimentar para a populagao brasileira: promovendo a alimentacido
saudavel. Brasilia: CGPAN; 2005.

Monteiro MAM. Percepcio sensorial dos alimentos em idosos. Espag¢. Saude 2009; 10(2):34-42.

Piovesana PM, Gallani MCBJ, Sampaio KL. Revisio: metodologias para analise da sensibilidade
gustativa ao sal. Braz. ]. Food Technol. 2012; 15(3):182-190.

Hayes JE, Sullivan BS, Duffy VB. Explaining variability in sodium intake through oral sensory
phenotype, salt sensation and liking. Physiol. Behav. 2010; 100(4):369-380.

Guyton AC, Hall JE. Tratado de fisiologia médica. 12. ed. Rio de Janeiro: Elsevier; 2011.

Nilsson B. Taste of acuity of human palate. Studies with taste solutions on subjects in different age
groups. Acta Odontol. Scand. 1979; 37(4):235-52.

Reeves J. oral health problems in the renal patient. Dental Nursing 2008; 4:618-21.

Proctor R, Kumar N, Stein A, Moles D, Porter S. Oral and dental aspects of chronic renal failure.
J. Dent. Res. 2005; 84:199-208.

Gil AC. Como elaborar projetos de pesquisa. Sao Paulo: Atlas; 2003.

Demerey; 2015; 10(2); 315-328



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.
33.

34,

Salty taste recognition and estimate of sodium intake by kidney-transplant recipients

Antonello VS, Antonello ICF, Santos CAL. Sensibilidade gustativa ao sal, natriuria e pressio arterial
em individuos normotensos. Rev. Assoc. Med. Bras. 2007; 53(2):142-146.

Associa¢ao Brasileira de Normas Técnicas. NBR 13172: teste de sensibilidade em anadlise sensorial.
Rio de Janeiro: ABNT; 1994.

World Health Organization. Diet, nutrition and the prevention of chronic diseases. Report of a Joint
WHO/FAO Expert Consultation. Geneva: WHO; 2003. WHO Technical Report Series No. 916.

Wold Health Organization. Encuesta multicentrica: salud, bien estar y envejecimiento (SABE) en
América Latina y el Caribe. In: Anales da 36" Reunién del Comité Asesor de Investigaciones en salud.
Washington, D. C.: Wold Health Organization; mayo 2001.

Lienert RSC, Figueiredo CEP, Figueiredo AEPL. Evolu¢io do peso durante o primeiro ano de
transplante renal e a ocorréncia de Diabetes Mellitus apdés 5 anos de seguimento. Rev Ciéncia &
Saude 2014; 7(3):148-154.

Sharif A. Metabolic syndrome and solid-organ transplantation. Am. J. Transplant 2010; 10(1):12-17.

Boots JM, Christiaans MH, van Hooff JP. Effect of immunosuppressive agents on long-term survival
of renal transplant recipients: focus on the cardiovascular risk. Drugs 2004; 64:2047-73.

Associacao Brasileira das Industrias da Alimentacdo. Cenario do consumo de sédio no Brasil: um
estudo realizado com base em dados do IBGE. Sao Paulo: ABIA; 2013.

Sarno F, Claro RM, Levy RB, Bandoni DH, Monteiro CA. Estimativa de consumo de sédio pela
populacio brasileira, 2008-2009. Rev. Saude Puablica 2013; 47(3):571-8.

Brasil. Ministério da Saude. Hipertensao arterial sistémica para o Sistema Unico de Saude. Brasilia:
Ministério da Saude; 2006.

World Health Organization. The world health report 2002: reducing risks, promoting healthy life.
Geneva: WHO; 2002.

Molina MCB, Cunha RS, Herkenhoff LF, Mill JG. Hipertensao arterial e consumo de sal em populagao
utbana. Rev. Saide Pub. 2003; 37(6):743-50.

Intersalt Cooperative Research Group. Intersalt: an international study of electrolyte excretion and
blood pressure. Results for 24 hour urinary sodium and potassium excretion. BMJ 1988; 297(6644):319-
328.

Cecchi HM. Fundamentos tedricos e praticos em andlise de alimentos. 2. ed. Campinas: Editora

UNICAMP; 2003.
Meilgaard M, Civille GV, Carr BT. Sensory evaluation techniques. 3. ed. Boca Raton: CRC; 1999.
Bartoshuk L. The psychophysics of taste. AJCN 1978; 31(6):1068-77.

Lima JP. A influéncia das alteracGes sensoriais na qualidade de vida do idoso. Rev. Cientifica Eletronica
de Psicologia 2007; 5(4):01-8.

Ortiz NCL. El gusto por el sabor salado. Persp. Nutr. Hum. 2014; 16(1):99-109.

Deweres; 2015; 10(2); 315-328

| 327



328 |

‘ DEMETRA: FOOD, NUTRITION & HEALTH ‘

35.

36.

37.

38.
39.
40.

41.

42.

43.

Correia JHC. Reducido do paladar em idosos para o gosto doce e salgado. [Monografia]. Brasilia:
Universidade de Brasilia; 2008.

Polénia ], Maldonado J, Ramos R, Bertoquini S, Duro M, Almeida C, et al. Determina¢io do consumo
de sal numa amostra da popula¢io portuguesa adulta pela excregdo urinaria de sédio: sua relacio
com rigidez arterial. Rev. Port. Cardiol. 20006; 25(9):801-17.

Perin MS, Cornélio ME, Rodrigues RCM, Gallani MCB]J. Caracterizagdo do consumo de sal entre
hipertensos segundo fatores sociodemograficos e clinicos. Rev. Latino-Am Enfermagem 2013;

21(5):1-9.
Viegas C. Sal e doenca cardiovascular. Rev. Fact Risco 2008; (10):12-8.
Oparil S. Low sodium intake: cardiovascular health benefit or risk? N. Engl. J. Med. 2014; 371(7):677-9.

Gongcalves ARR, Zatz R, Heimann JC. O papel do rim no controle da pressio arterial. Hipertensio
2000; 3(1):6-14.
Heimann JC, Vidonho Junior AF, Ruivo GF. Mecanismos hipertensores em individuos portardores

de nefropatia cronica. Rev. Bras. Hipertens. 2002; 9(2):135-40.

Cowley AW. Genetic and nongenetic determinants of salt sensibility and blood pressure. Am. J. Clin.
Nutr. 1997; 6(Suppl):587-93.

Graudal N, Jurgens G, Baslund B, Alderman MH. Compared with usual sodium intake, low- and
excessive-sodium diets are associated with increased mortality: a meta-analysis. Am. J. Hypertens.
2014; 27(9):1129-37.

Received: December 15, 2014
Reviewed: March 07, 2015
Accepted: March 25, 2015

Demerey; 2015; 10(2); 315-328



