Rev. Latino-Am. Enfermagem

Original Article

2013 Sept.-Oct.;21(5):1013-21
www.eerp.usp.br/rlae

Characterization of salt consumption among hypertensives according to
socio-demographic and clinical factors1
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Objective: to evaluate the relationship between the behaviors of salt consumption and sociodemographic and clinical variables. Method: sodium consumption was evaluated using the
methods: self-reporting (considering 3 different behaviors related to salt consumption), 24hr dietary recall, discretionary salt, food frequency questionnaire, estimation of total sodium
intake and 24-hr urinary excretion of sodium (n=108). Results: elevated salt intake according
to the different measurements of consumption of the nutrient was associated with the variables:
male sex, low level of schooling and monthly income, being Caucasian, and being professionally
inactive; and with the clinical variables: elevated Body Mass Index, tensional levels, ventricular
hypertrophy and the number of medications used. Conclusion: the data obtained shows a
heterogenous association between the different behaviors related to salt consumption and the
socio-demographic and clinical variables. This data can be used to optimize the directing of
educational activities with a view to reducing salt consumption among hypertensives.
Descriptors: Nursing; Sodium Chloride, Dietary; Hypertension; Feeding Behavior; Sex;
Social Class.
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Introduction

study compared the salt intake among non-hypertensives
and hypertensives, with greater salt consumption being

Studies indicate that approximately 16.7 million

observed in the latter group(14). The authors therefore

individuals worldwide die each year from cardiovascular

researched socio-demographic and clinical differences

disease, with approximately eight million deaths attributed

between hypertensives and non-hypertensives. It was

to hypertension (SAH)(1). Among the factors related to

identified that the individuals with hypertension were

the development and progression of hypertension, the

older, had a lower level of education, were less active

elevated consumption of salt has been directly associated

physically, had a greater frequency of previous history of

with the increase in blood pressure levels and the

smoking, and higher BMI than the non-hypertensives. In

occurrence of cardiovascular complications(2-7). Although

this study, however, the association between the socio-

there are international and Brazilian recommendations

demographic variables and salt consumption per se was

for the limiting of sodium consumption both for the

not analyzed.

population in general and for hypertensive individuals

With a view to the planning and implementation of

of 5g and 4g respectively(8-9), studies with different

educational strategies for reducing salt intake among

populations show a consumption of sodium which is

hypertensives, a previous study(12,15) had investigated the

higher than the recommended(9-14), with an average of up

psychosocial determinants related to the consumption of

to 4600mg of sodium (11.5g of salt)/day(7).

sodium in these individuals. Three behaviors related to

An important study in the area, the INTERSALT(2-3),

salt consumption were evaluated: the addition of, at the

undertaken with 10,079 men and women between 20

most, 4g of salt in the preparation of meals (Behavior I);

and 59 years of age, from 52 centers, aimed at testing

avoiding adding salt to already-prepared foods, as well as

hypotheses within and between populations regarding the

avoiding using a salt cellar at the table (Behavior II) and

relationship between 24-hr urinary sodium excretion and

avoiding consuming foods with high salt content (Behavior

levels of blood pressure. The study ratified that the high

III). It was observed that each behavior was determined

consumption of salt is a world-wide phenomenon, not

by distinct psychosocial variables, indicating the need to

being restricted to specific groups. It was also evidenced

plan interventions specific to each one of the behaviors

that, with the exception of four centers in which sodium

investigated. In this study, however, the association

consumption was effectively very low, the urinary

between socio-demographic and clinical variables and

excretion was related to the increase in blood pressure.

salt consumption was not researched. Considering the

Sodium intake, however, is the result of varying

importance of the variation of this nutritional behavior

nutritional behaviors, resulting from the different sources

according to individual socio-demographic and clinical

of consumption of the nutrient. A study undertaken with

characteristics, the present study was aimed at evaluating

hypertensive patients being monitored in a university

the association between the behaviors related to salt

hospital outpatient center in the interior of the state of

intake and socio-demographic and clinical variables, with

São Paulo showed that the patients added around 7.2g

a purpose of identifying possible patterns of consumption

of salt to foods (during or after their preparation), in

according to individual characteristics.

addition to frequently consuming foods with high salt
content, such as pre-packaged seasonings and meat

Method

stocks, which are rich in sodium and are heavily-used
in the preparation of foods. In adding the salt which is

The present study is a cross-section from a broader,

added in the preparation of foods to the sodium already

longitudinal study, which investigated the psycho-

present in the foods in natura (identified by the 24-

social determinants of sodium consumption among

hr dietary recall) and in high salt content foods, the

hypertensive patients(12), according to the behaviors:

daily consumption increased to 13.5g of salt(13). The

I – addition of a maximum of 4g of salt in the preparation

contribution of each source of consumption of sodium

of meals; II – avoiding adding salt to foods already

can vary, however, according to social groups, culture,

prepared, as well as the use of a salt at the table; and

and eating habits and practices.

III – avoiding consuming foods with high sodium content.

In the United Kingdom, in a study carried out with
23,104 subjects from the community aged between 45

Subjects

and 79 years old, it was observed that salt consumption

The study included 108 patients diagnosed with

was greater among men than among women(10). Another

hypertension, in regular attendance at the outpatient
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center specialized in cardiology of a university hospital

patient seated with the arms supported at the level of

in the interior of the state of São Paulo, who had been

the heart); body weight (in kilograms) and height (in

in follow-up for hypertension receiving treatment on an

meters) (obtained with the patient wearing a minimum

outpatient basis for at least six months. Subjects were

of clothes and without shoes, on weighing scales).

excluded if they were unable to communicate effectively

The Body Mass Index (BMI) was estimated using the

orally. For behavior I, an additional inclusion criteria

formula: weight/height2 (12).

was used: only women responsible for the preparation
of their meals, to avoid gender bias (due to the small
number of men who cook their own meals). At the

Self-evaluation

of the behaviors related to salt

consumption

end, the study enrolled 108 subjects of both sexes for

The three behaviors related to salt consumption were

behaviors II and III. Among these, 52 women were also

measured with the questions described below, with the

included for the studying of behavior I.

option to respond using a five-point scale: (1) every day
of the week; (2) most days of the week; (3) sometimes;

Data collection

(4) rarely; (5) never. The higher the score, the less the

Data assessment was done at the first contact with

healthy behavior was undertaken, and, therefore, the

the patient in the above-mentioned outpatient center,

greater the salt intake(15).

prior to the medical consultation. Firstly, the patient was

– Behavior I: “In the last 2 months, what best describes

informed about the research’s objectives; shortly after,

your behavior of using a maximum of 4g of salt per day

the consent document was signed, and data regarding

in preparing your meals – that is, one tea-spoon of salt

socio-demographic and clinical characterization and

per day for the preparation of all the meals (breakfast,

salt intake. In the week following the first interview,

lunch, dinner and snacks)?”

the patient returned with the 24-hr urine collection, for

– Behavior II: “In the last 2 months, what best describes

analysis of the urinary sodium excretion

your behavior of avoiding adding salt to already-

.

(12)

For the 24-hour urine collection, the patient was

prepared foods (on the plate) as well as avoiding the

advised to start the collection on the day prior to the

use of a salt cellar at the table?”

delivery of the urine, disregarding all of the first urine,

– Behavior III: “In the last 2 months, what best describes

on waking up in the morning. Thus, from the second

your behavior of avoiding consuming foods with high

urine of the day onward, all the urine should be collected

salt content, such as industrialized foods, cold meats,

in the container provided until the first urine of the

canned foods and ready-made sauces?”

following morning. It was recommended keeping the
container in a fresh and well-aired place.

Objective measurements of salt consumption
Discretionary

Instruments

at

quantifying

the

salt:

a

questionnaire

household’s

salt

aimed

consumption,

The instruments used for the socio-demographic

constituted of the questions: “How many packets of

and clinical characterization and for the measurements

salt get used in your house every month?” “How many

of the behaviors of salt consumption had previously

people have lunch and dinner in your house per week

been validated

(with discrimination of age and how many meals each

.

(15)

Socio-demographic and clinical characterization
The following data was obtained: age, sex, color,

individual has per week)”? The resulting value was
adjusted to the quantity of grams of salt consumed by
the subject per day.

schooling, marital situation, employment situation,

24-hr dietary recall: an instrument made up of

individual and family monthly income; length time

seven items, each related to one meal (Breakfast;

of the hypertension diagnosis; medications in use;

Morning snack; Lunch; Afternoon snack; Dinner; Supper;

echocardiographic data (left ventricular mass ratio/

night-time snacks), so as to quantify the sodium present

body surface area, in g/m²; measurements of the

in natura in the foods. The dietary recall encompasses

interventricular septum and the left ventricle’s posterior

the recording by the researcher of all the food consumed

wall, in millimeters; these obtained from the patient’s

by the patient in the 24 hours prior to the interview. The

medical records), blood pressure (with a digital device

final amount of sodium given by the dietary recall is the

certified by the American Heart Association, with the

result of the sum of the sodium present in each of the
foods consumed on the previous day. The result obtained
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was transformed into grams of salt, considering that 1g

of association and comparison, the objective and

of salt = 400mg of sodium.

subjective variables of the behaviors related to salt

Sodium – Food frequency questionnaire (Na-FFQ):

consumption

were

transformed

into

categorical

this instrument evaluates the consumption of foods with

variables: low consumption (25

high sodium content(13). The Na-FFQ is constituted by

consumption (75th quartile). The p-value of <0.05 was

15 foods, in relation to which the patient reports the

adopted as statistically significant. Both the original

frequency of consumption of each one, on a seven-point

project and this cross-sectional analysis were approved

scale: (1) never; (2) less than once a month; (3) one to

by the local Ethics Committee under N°563/2006 and

three times a month; (4) two to four times a week; (5)

approved in the X Regular Meeting of the CEP/FCM, on

once a day; (6) once a week; (7) twice or more per day.

October 27th 2009.

The interviewee must also identify the portion consumed
(small, medium or large), using as a reference the

th

quartile) and high

Results

quantity referent to the average portion of each one of
the items. The result, obtained in milligrams of sodium,
was converted to grams of salt.
Total salt intake: the sum of the salt consumption
obtained by the measurements of discretionary salt, the
24-hr dietary recall and the Na-FFQ.
24-hr urinary sodium excretion (NaUri): the
quantification of the urinary excretion of sodium over
the 24 hour period was undertaken in accordance
with the standard procedure of the clinical pathology
laboratory of the health institution in the study,
which

uses

the

atomic

absorption

spectroscopy

method(16). The 24-hour urinary excretion of sodium
is a biological marker, considered the gold standard
for the quantification of daily sodium consumption,
as approximately 86% of the sodium excreted in the
urine comes from the salt consumed.

SPSS

software

(Statistical

Package

for

the following analyses: descriptive, of correlation
association

(Pearson’s

presents
and

the

clinical

description

and

characterization

socioof

the

measurements of the salt consumption behaviors.
The self-evaluation measurements have average
scores of between 2.7 and 4.9. Higher scoring was
observed for Behavior II – which showed little variability
between the interviewees (mean = 1.1; median = 1.0
and IQR = 0), which means that the majority of the
subjects interviewed referred to not adding salt to
already-prepared meals, and to not having a salt cellar
at the table. Behaviors I and III, however, have higher
means and greater variability in the group studied.
The analysis of the specific measurements of
sodium consumption indicated a mean urinary sodium
excretion of 209.3 mEq/24h, which corresponds to a
use of discretionary salt was 7.5g per day, a quantity

the Social Sciences), version 16.0 was used for
(Spearman),

1

mean daily consumption of 12.1g of salt(17). The mean

Data analysis and Ethical aspects
The

Table

demographic

Chi-squared)

and of comparison (Mann-Whitney). For the analyses

significantly greater than the daily salt consumption
identified both by the 24-hr dietary recall, which was
2.1g, and by the food frequency questionnaire for
sodium – FFQSo, which was 2.5g. The total daily salt
intake (the sum of discretionary salt, 24- hr dietary
recall and the Na-FFQ) was 12.2g (Table 1).

Table 1 - Socio-demographic and clinical characterization, and of salt intake (n=108). Campinas, São Paulo, Brazil,
2007-2008
Mean (sd)

Median (IQR*)

56.7 (8.7)

56,0 (11.0)

n (%)

Socio-demographic variables
Sex (female)
Age (years)

56 (51.9%)

Color (white)

65 (60.2%)

Marital situation (with partner)

82 (75.9%)

Schooling (years)

6.7 (4.0)

5.0 (4.0)

Individual income (MS)†

2.3 (1.9)

2.0 (2.1)

Family income (MS)†

4.1 (30)

3.4 (2.9)

Employment situation (inactive)

59 (54.6%)

(continue...)
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Table 1 - (continuation)
Mean (sd)

Median (IQR*)

n (%)

Clinical variables
Duration of hypertension (years)

14.2 (10.0)

11.5 (13.8)

Systolic arterial pressure (mmHg)

150.3 (29.2)

146.5 (34.7)

Diastolic arterial pressure (mmHg)

88.0 (15.5)

86.0 (16.0)

Mean Blood pressure (mmHg)

108.7 (18.7)

105.8 (19.5)

Number of medications
Mass ratio / Body surface area (g/m2)
Septum (mm)

3.0 (1.0)

3.0 (2.0)

148.0 (47.2)

140.0 (41.0)

10.9 (1.9)

11.0 (2.0)

Left ventricle posterior wall (mm)

10.7 (1.5)

11.0 (2.0)

Weight

81.7 (17.1)

80.5 (24.0)

Height

1.60 (0.09)

1.58 (0.14)

Body mass index (kg/m2)

32.0 (6.3)

31.4 (8.6)

Behavior I

3.25 (1.76)

4.0 (4.0)

Behavior II

1.13 (0.56)

1.0 (0)

Behavior III

3.12 (1.23)

3.0 (2.0)

Salt consumption
Subjective measurement

Objective measurements
24-hr urinary Na excretion - (mEq/24h) (n=100)

209.3 (100.0)

202.0 (132.6)

Discretionary Salt (g salt/day/person) (n=107)

7.5 (4.4)

6.3 (4.4)

24-hr Dietary recall (g salt/day) (n=108)

2.1 (1.3)

1.9 (1.4)

Sodium-Food frequency questionnaire (g salt/day) (n=108)

2.5 (2.7)

1.7 (2.7)

Total salt intake (24-hr dietary recall + discretionary salt +
sodium-food frequency questionnaire ) (g salt/day) (n=108)

12.2 (5.8)

11.1 (6.8)

*IQR: inter-quartile range (Q3-Q1); †Minimum Salary = R$ 380.00

The correlation analyses are presented in Table

with monthly individual income, BMI and left ventricular

2. Distinct patterns of correlation may be observed

mass. Both the measurement of the Na-FFQ and the

between the different behaviors of sodium intake and

estimate of total salt intake are correlated significantly

the socio-demographic and clinical variables. Behavior

only with the BMI.

I correlated negatively with the variables: schooling,

For the analyses of association and comparison, the

systolic blood pressure and number of medications.

variables referent to sodium intake were considered as

For Behavior III, the following correlations were

categorical (low or high consumption) according to the

highlighted: with diastolic blood pressure and with

25th and 75th percentiles (P25 and P75). The results of

the ratio left ventricular mass /body surface area. In

the analyses of association are presented in the form of

relation to the NaUri, it was observed that it correlated

charts, in Figure 1.

Table 2 - Correlations (Spearman) followed by the p-value between the different measurements of salt consumption
and socio-demographic and clinical variables. (n=108). Campinas, São Paulo, Brazil, 2007-2008

Schooling

Behavior I

Behavior III

24 hour urinary
sodium

Food frequency
questionnaire for
sodium

Total salt

-0.31(0.027)

not significant

not significant

not significant

not significant

Individual monthly income

not significant

not significant

0.250 (0.012)

not significant

not significant

Systolic Blood pressure

-0.316(0.022)

not significant

not significant

not significant

not significant

Diastolic Blood Pressure

not significant

0.218 (0.024)

not significant

not significant

not significant

Number of medications

-0.309(0.026)

not significant

not significant

not significant

not significant

Body Mass Index

not significant

not significant

0.289 (0.004)

0.232 (0.016)

0.309 (0.001)

Ventricular mass

not significant

not significant

0.313 (0.002)

not significant

not significant

not significant

-0.297 (0.002)

not significant

not significant

not significant

Ventricular mass/Body surface
area
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Figure 1 - Proportions of distribution of the study’s subjects according to extremes of consumption (25th and 75th
percentiles), and socio-demographic variables (color, professional activity and sex). Campinas, São Paulo, Brazil
(2007-2008).

For the analyses of comparison, the variables

undertaken with populations attended by the Brazilian

referent to sodium intake were also considered as

Unified Health System(18). Studies have indicated being

categorical, according to the 25

percentiles.

female, having a low income and low schooling as poor

Subjects with a greater salt consumption quantified

prognostic factors for cardiovascular morbi-mortality(19),

by the Na-FFQ were heavier than those with lesser

which suggests the vulnerability of the group studied for

consumption (84.6 x 73.3Kg; p=0.009). In relation

cardiovascular events.

th

and 75

th

to BMI, subjects with greater discretionary salt intake

Regarding the clinical characterization, the study’s

had higher BMI when compared to subjects with lesser

subjects are already in a chronic condition, with a

consumption (32.5 x 28.9Kg/m2; p=0.013). The patients

mean length time of their hypertension diagnosis of 14

with greater total salt consumption had a higher BMI

years, supposing the patient to have been clarified as

than those subjects with a lower total salt consumption

to the disease and there to have been stable clinical

(32.6

the

treatment. However, even with the use of approximately

measurement of NaUri, patients with greater urinary

three classes of anti-hypertensive medication, the

excretion of sodium had a higher income than those with

blood pressure levels observed indicate dissatisfactory

lower excretion (3.1 x 1.7; p=0.039); as well as a higher BMI

control of arterial pressure. The high levels of systolic

(34.1Kg/m2 x 28.8Kg/m2; p=0.001).

pressure (150.3 mmHg) are highlighted, which in

x

28.9

Kg/m2;

p=0.007).

Regarding

their turn are associated with a progressive increase

Discussion
This

in cardiovascular risk(8). The consequences of high

study’s

moderately

sample

elevated

age,

was
a

characterized
slight

by

a

predominance

of females, whites, low schooling and low monthly
income, all of which have been observed in studies

pressure levels are evidenced by the confirmation of
ventricular hypertrophy, as denoted by the high values
of the mass/left ventricle and of the borderline values
of the interventricular septum and the posterior wall of
the left ventricle.
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Also highlighted is the presence of the condition of

variables indicated different patterns of association,

obesity or overweight, with mean BMI values of around

depending on the measurement used to evaluate the

32.0 Kg/m2, classified as Grade I obesity. Obesity is

consumption of this nutrient.

a clinical condition of growing prevalence, reaching

In relation to the economic factors, the individual

epidemic proportions worldwide. Adiposity, or excess

and family monthly income were positively related to

of body fat, is associated with increase in morbidity,

the sodium intake, as given by the urinary excretion of

incapacity and premature death from cardiovascular

sodium. This is interesting data, particularly considering

diseases and other clinical conditions

. The relationship

that the population studied was characterized by a low

between obesity and blood pressure levels was clinically

family income, with a median of two minimum salaries.

demonstrated in the Framingham study in the 1960’s.

It is possible that small increases in their acquisitive

Later, clinical and experimental studies validated the

power permit them greater access to industrialized

relationship between obesity and arterial hypertension,

foods with higher salt content, thus contributing to a

and the confirmation that the combined presence of

higher final consumption of the nutrient. Advice on

the two conditions increases the cardiovascular risk

recognizing processed foods’ salt content through

significantly(21), in addition to making the hypertension

reading the nutritional information contained on these

treatment even more complex.

foods’ labels is fundamental to help the patient make

Thus,

the

(20)

socio-demographic

and

clinical

healthier choices among food products.

characterization of the subjects studied points to a

Schooling was negatively correlated with Behavior I

significant vulnerability to cardiovascular events, which

that is, as the level of schooling rises, less salt is added

requires of the health team directive clinical interventions

by the women (behavior studied exclusively among

aimed at promoting the adoption of a healthy lifestyle,

women who cook), in the preparation of the foods. In

optimization of the pharmacological treatment, and the

this way, special attention and specific interventions

encouragement to comply with pharmacological and

must be outlined for the women with lower levels of

non-pharmacological treatment.

schooling, with a view to reducing the quantity of salt

Regarding nutritional behavior, the data points
to the urgent need for change in the pattern of
salt
of

consumption,
consumption,

as
when

the

specific

added

measurements

together,

reveal

used in preparing their meals.
In their turn, the association analyses, considering
the extremes of consumption, given by the different

a

measurements showed a relationship between the

consumption which is three times that recommended

pattern of salt consumption and variables such as sex,

for this population. The separate analysis of the specific

color and professional situation. It is more frequent for

measurements indicates discretionary salt as the main

men to have a higher level of salt consumption than the

source of salt consumption, representing approximately

women, given by the criteria of urinary sodium, which

62% of the total salt consumed. Also from the subjective

may be associated with a higher taste threshold for

measurements, one can learn that the most frequent

the detection and recognition of salt for men than for

behavior is the use of salt in the preparation of the foods

women. The data in the present study reproduces what

(Behavior I) and what is reported regarding the use of

has been found on a worldwide scale(23).

discretionary salt. Behavior II, which refers to the use of

It was also observed that white patients consume

the salt at the table and to the salt added to the foods

foods with high sodium content more frequently than

already prepared, showed low scoring and very little

do non-white patients. Furthermore, professionally-

variation, which means that in the group studied the

inactive individuals present a higher proportion of high

great majority, if not all the participants, neither used the

salt consumption – given both by the measurement

salt at the table, nor had the habit of adding salt to the

of discretionary salt intake and by the sum of the

foods after their preparation. This observation explains

measurements of salt intake – than those who are

the exclusion of Behavior II in the inferential analyses.

professionally active or who are house-wives/husbands.

The data indicates the relevancy of the behavior of

A recent study undertaken with a sample of university

adding salt in food preparation in the nurse’s planning

students

of educational interventions, with a view to helping the

preference and consumption of foods with high salt

patients reduce salt consumption(22).

content by ethnic origin, blood pressure levels, and

The analyses which tested the association between
salt consumption and the socio-demographic and clinical

www.eerp.usp.br/rlae
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of foods with high salt content and discretionary salt

of the foods. Thus, in this case, perhaps the perception

between the two ethnicities studied (Chinese and

of the risk or of the severity of the illness may contribute

Indian). Future studies must explore the possible

positively to the adoption of the hoped-for behavior, and

cultural and contextual influences on these patterns of

should be taken into account in the nurse’s planning of

behavior. The social influence on the foods’ flavors can

educational activities.

exercise a significant role in the choices made regarding
the seasoning of the meals, making it difficult for the
hypertensive to reduce salt consumption.
Among the clinical variables, BMI stands out, a
variable which showed associations with practically all the
measurements of salt consumption (urinary sodium, NaFFQ and total salt intake): the greater the BMI, the greater
the consumption. The excessive consumption of salt
among obese people may be explained by their greater
consumption of calories, if one considered principally that
many high-calorie processed foods have a high sodium
content used as a preservative. In addition to this, in
preparing foods, those with a higher fat content – and
therefore more calories – may require a greater quantity
of salt to satisfy the palate. It is possible, however, that
these explanations may not be exhaustive.
The most in-depth study on the causes of the greater
consumption of salt among the obese is of extreme
relevance, in the face of what has been described as the
result of experimental and clinical studies. The literature
indicates a consensus that high salt consumption in the
presence of dysfunctional adipose tissue is implicated in
the mechanism of insulin resistance, an element which
triggers the metabolic changes caused by obesity(25).
Thus, it is necessary for the nurse to investigate, with

Final Considerations
The results indicate that the high consumption of
salt, whether measured by its components in isolation
or globally, is related to individual variables such as
sex, schooling, color, monthly income and professional
situation, and to clinical variables such as BMI, arterial
pressure, indicators of ventricular hypertrophy and the
number of medications used. Educational interventions
must be specifically directed at changing different
behaviors related to salt consumption, and aimed
principally at individuals who are male, white, with low
levels of schooling, higher monthly incomes and who are
professionally inactive. Moreover, special attention must
be given to subjects who are overweight/obese, who can
benefit substantially from reducing salt consumption.
On the other hand, the recognition of the risk or of the
seriousness of the illness, given by the number of classes
of anti-hypertensive drugs used, and by the level of the
systolic blood pressure, can be used as an educational
tool to assist in the adoption of healthier behavior in
relation to salt consumption.
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