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During 31 days, this study determined and evaluated the amount of salt (sodium chloride) per capita used in the
preparation of the lunch meals in a public hospital food service in the City of Natal, RN, Brazil. The quantification
of the salt was done through the weighing of the salt container in the beginning and at the end of lunch preparation.
After that, the total amount found on each day was divided by the number of meals (750), and then the per capita
amounts were compared to the maximum intake recomentation (5 g/day), and the maximum amount of salt
estimated to be used for prepating lunch (2.5 g/day) in the food setvice studied, consideting that this meal is
planned to provide diners 50% of their caloric needs, even though the amount of salt used in the preparation of a
meal does not necessarily represents the salt ingested, and plate waste should be considered as a modifying factor
to salt intake. The results showed the per capita amounts of salt used for cooking lunch varied from 1.33 g to 5.87
g, and the average for the 31 days was 3.11 g. Only 14 days (45%) were under the limit line established for lunch.
The lowest and highest results could be associated to cooking techniques and ingredients required in the menu.
The findings of this study ate important since they provide support to the implantation of a control system for the
distribution of salt from the storeroom to the kitchen, as well as data to elaborate guiding material to food handlers,
and also campaign material that can be used to sensitize both the food service team and dinners (employees,
patients and patient companions) about the use and consumption of salt, helping to decrease the health risks
associated to a high-sodium diet.
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Teor per capita de sal (cloreto de s6dio) utilizado em Unidade de Alimentagdo e
Nutrigao de um Hospital Pablico de Natal-RN, Brasil

Este estudo determinou e avaliou, por 31 dias, o teor de sal (cloreto de sédio) per capita utilizado para a preparacio
do almogo em Unidade de Alimentacdo e Nutricdo (UAN) de um hospital publico da cidade de Natal, RN. A
quantificagdo do sal foi realizada por meio da pesagem do recipiente central do sal da cozinha antes e depois da
preparacdo da refei¢do. Em sequéncia, a quantidade total encontrada para cada um dos dias foi dividida pelo
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namero de refei¢oes (750), e entdo os valores per capita foram comparados ao limite maximo de ingestdo
recomendada (5 g/dia), e a quantidade maxima de sal estimada a set usada no preparo do almoco (2,5 g/dia) no
servico de alimentac¢do estudado, considerando que esta refeicio é planejada para prover 50% das necessidades
caléricas dos comensais, mesmo que a quantidade de sal utilizada no preparo de uma refei¢io nao necessariamente
represente o volume de sal ingerido, e que o indice de resto ingestao deva ser tido como fator modificante da
ingestao de sal. Os resultados apresentaram valores per capita que variaram de 1,33 g a 5,87 g, e a média dos 31 dias
foi de 3,11 g. Os dados mantiveram-se abaixo da linha estabelecida para o almoco em apenas 14 dias (45%). Os
valores  (per  capita) mais  altos e mais baixos puderam ser associados as  técnicas
de cocgdo e ingredientes requeridas no cardapio. Os achados deste estudo sdo importantes uma vez que dao
suporte para a implantacdo de um sistema de controle de liberagdao de sal a partir das despensas para a cozinha,
assim como dados para a elaboragdo de material de referéncia para os manipuladores de alimentos, assim como
material de campanha que possa ser utilizado para a sensibilizacdo da equipe de produgido de alimentos e comensais

sobre 0 uso e o consumo de sal, e assim diminuir os riscos a sadde associados a uma dieta hipersodica.

Palavras-chave: Cloreto de Sodio; Per capita; Almoco; Servico de nutricdo hospitalar.

INTRODUCTION AND OBJECTIVES

The World Health Organization (WHO) has
as a goal to decrease the number of deaths and
diseases in the world. The organization highlights the
need to reduce the risk factors to Noncommunicable
Diseases (NCDs), also known as chronic diseases,
through preventing actions. One of WHO's
recommendations is that the population should limit
the ingestion of salt (sodium) from all soutces and
ensure that salt is iodized!!l.

Sodium chloride (NaCl) is the chemical name
for table salt. The words salt and sodium are often
used synonymously, although on a weight basis, salt
comprises 40% sodium and 60% chloridel2!.

As a food ingredient, sodium has multiple
uses, such as for curing meat, baking, thickening,
retaining moisture, enhancing flavor (including the
flavor of other ingredients), and as a preservative.
Some common food additives — like monosodium
glutamate, sodium bicarbonate (baking soda), sodium
nitrite, and sodium benzoate — also contain sodium
and contribute (in lesser amounts) to the total amount
of “sodium” listed on the Nutrition Facts labell3l.

WHO strongly recommends a reduction in
the consumption of sodium to less than 2 g/day in
adults (= 16 years of age), which represents 5 g/day
of salt, or a level teaspoon. For children and

Submetido em: 20/09/2019
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adolescents (2-15 years old), the intake of 2 g/day of
sodium should be adjusted downward based on their
energy requirements relative to those of adults, due to
the positive association between energy requirements
and sodium intakel.

Food sources of sodium and salt intake

The main source of sodium in our diet is salt,
although it can come from sodium glutamate, used as
a condiment in many parts of the world23. Sodium
is found not only in table salt, but also naturally in a
variety of foods, including milk, cream, eggs, meat and
shellfish. It is also found in much higher amounts in
processed foods, such as breads, crackers, processed
meats like bacon and snack foods such as pretzels,
cheese puffs and popcorn, as well as in condiments
such as soy sauce, fish sauce, and bouillon or stock
cubeslél.

Humans need very little salt for normal body
functions. Most people consume too much salt — an
average 9-12 grams per day, or around twice the
recommended maximum level of intakel257].

In Brazil, the average per capita estimated
sodium intake, based on population food acquisition
data, did not vary from 2002-2003 to 2008-2009 and
reached around 4,700 mg of sodium or 12 g of salt per
day. In both periods, most of the sodium was derived
from kitchen salt or saltbased condiments and sodium

2
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intake from processed foods increased with
household purchasing power (9.7% of total sodium
intake in the lower quintile of the per capita income
distribution and 25.0% in the upper quintile)[8::10],

This means the ingestion of salt by the
Brazilian population should be reduced by half to
decrease the risk for cardiovascular diseases, such as
coronary artery disease and high blood pressurel'll.

The prevalence of diagnosed hypertension in
Brazilian adults increased by over 14%, from 22.5%
to 25.7% over a ten-year period (2006 to 2010)
according to the Vigitel Brazil 2016, which is a
telephone survey on the surveillance of risk and
protective factors for chronic diseases!!2l. In 2020, the
report of the same survey presented that in the 26
capitals of Brazil and in the Federal District the
frequency of medically diagnosed hipertention was
24%, being higher among women (27.3%) than
among men (21,2%). The prevalence was higher for
both women and men the older they were, and lower
among those with an education levelhigherl?3l.

Although Brazilians ingest more salt than
recommended®2021l)  only 14% of the adults
considered their consumption as high and over 80%
of the population perceived it as adequate or low, in
the 2013 National Health Survey that questioned
about  their self-perception  of  salt/sodium
consumptionl!3l.

Recommendations and health effect of high
sodium intake

Salt intake of less than 5 grams per day for
adults helps to reduce blood pressure and risk of
cardiovascular disease, stroke and coronary heart
attack. The principal benefit of lowering salt intake is
a corresponding reduction in high blood pressurell.

WHO Member States have agreed to reduce
the global population's intake of salt by a relative 30%
by 202565 Nilson e all'¥ believe to be likely that
gradual reductions in sodium content, due to the
voluntary approach taken to setting sodium reduction
targets in Brazil, allow food industries to develop the
alternatives to reduce sodium more significantly and
for consumers to adapt to foods with less sodium.

The WHOPBlhas listed key facts on the impact
of high sodium consumption on health:

* An estimated 2.5 million deaths could be
prevented each year if global salt
consumption were reduced to the
recommended level.

* High sodium consumption (>2
grams/day, equivalent to 5 g salt/day) and
insufficient potassium intake (less than 3.5
grams/day) contribute to high blood
pressure and increase the risk of heart
disease and stroke.

* Reducing salt intake has been identified
as one of the most cost-effective measures
countries can take to improve population
health outcomes. Key salt reduction
measures will generate an extra year of
healthy life for a cost that falls below the
average annual income or gross domestic
product per person.

Obijectives of the research

Being the excessive ingestion of sodium a
public health issue,aggravated by the changes in the
frequency of eating meals prepated outside the house,
this study aimed to determine and evaluate, for 31
days, the amount of salt (sodium chlotide) per capita
used in the preparation of lunch in a public hospital
food service in the City of Natal, RN, Brazil, for
employees, patients and patient companions whose
meals were classified as regular meals (diets which
require no nutrient or consistency changes for dietary
therapy purposes).

METHOD

Research site

This research was conducted in the food
service of a public hospital in the City of Natal, in the
State of Rio Grande do Norte, Brazil. The hospital
produces approximately 3,000 (three thousand) meals
per day, of which 2,300 are produced to patients and
patient companions, and the remaining 700 meals are
served to the hospital's employees.

Sixty-six employees form the Food Service
Team: 5 Registered Dietitian Nutritionists, 4
Nutrition Technicians, 15 Kitchen Assistants, 6
General Chefs, 2 Storeroom Assistants, 4 Cold
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Storeroom Assistants, 26 Assistants for Food Serving,
4 General Service Assistants.

Research period, data collection, and salt
quantification

In this study, the lunch meal was the one
chosen for data collection due to being one of the
main meals served and also for being the one with a
time window for preparation that would allow a better
data control. The hospital produces approximately
750 lunch meals classified as ‘regular’, which are the
object of this study.

It was observed that all the salt used in the
preparation of the regular meals was taken from a
central container and because of that, the
quantification of the salt used to prepare lunch meals
was done daily through the weighing of the salt
container in the beginning and in the end of lunch
preparation.

To improve data control, before the data
collection, the central salt container was labeled “USE
ONLY FOR LUNCH?”, since it is common for the
chefs and kitchen assistants to start seasoning and
preparing dishes for other meals, such as afternoon
snack and dinner, prior to finishing lunch. A second

salt container was placed in the kitchen with the sign
“DO NOT USE FOR LUNCH”.

The salt in the container was replaced every
morning, before any cooking, guaranteeing the
amount of salt would not be insufficient during lunch
preparation, which would demand a second weighing.

In a meeting, chefs and kitchen assistants
were informed about the two containers, one of
which being the one that they were to collect salt from
to prepare lunch dishes. They were also informed to
use the regular amount of salt they usually used for
preparing the lunch meals.

The data collection was conducted during the
31 days of March 2013. All the weighting procedures
were conducted using a Urano US 15/5 POP-S scale,
which had a 5 grams accuracy and carried an
INMETRO Verification Certificate.

Determining and evaluating the amount of salt
per capita

Knowing that a volume of food equivalent to
an average of 750 lunch meals (classified as ‘regular’)
were produced daily, and having the amount of salt
used for preparingthose meals in each of the 31 days
of this study, it was possible to find the amount of salt
per capita.

Although the amount of salt used in the
preparation of a meal does not necessarily represents
the salt ingested, to evaluate the per capita amounts
found was taken into consideration that the lunch
meal of the food service here studied aims to reach up
to 50% of the daily nutrient needs of the diners.
Therefore, if the limit for salt intake, according to the
WHOHM is 5 grams/person/day, for lunch, the
amount of salt should not exceed 2.5 g. Besides being
compared to the limits, the per capita amounts found
were also associated with some of the dishes prepared.

In this study neither the salt content of
ingredients nor the salt added by dinners during the
meals were analysed.

The software Microsoft Excel 2013 was used
for the analysis and display of the results of this study
through descriptive statistics.

RESULTS AND DISCUSSION

In the Figure 1 are presented the results of
the salt per capita amounts found on the 31 days. In the
graph, the amounts found are compared to the daily
limit for salt intakel4, and the estimated limit of salt
for lunch (2.5 g).

Data showed that an average of 2.34 kg of
table salt was used for preparing the lunch meal during
the period of this study.

A large variation in the daily salt per capita
amounts was observed. The lowest per capita was 1.33
g (day 13) and the highest amount, 5.87 g (day 6).

Out of the 31 days, only the per capita amounts
found for 14 days (45%) were under the limit line
established for lunch, while for the other 17 days
(55%) values above the limit wete observed. The
results for three days (0, 21, and 25) exceeded the daily
limit of 5 g.
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The average per capita determined for the 31
days was 3.11 g, which is 24% above the limit line for
lunch, and considering salt to be 40% sodium, this
amount represents 1,244 mg of sodium. The WHOUB!

Figure 1: Amount of salt per capita used for lunch

recommends that the daily intake of sodium should
not exceed 2,000 mg (equivalent to 5 g salt/day).
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In their study to evaluate the quantity of
sodium in the menu of a hospital food service, Borges
and Condel'3] also found results above the maximum
limit recommended, as well as Ottoni and Spinelliltel,
whose study had as an average result 1,099.5 mg of
sodium per capita in the lunch of a school food service.

During three days, Bertoncello and Cintrall7)
quantified the amount of salt in the lunch meal of a
food service in Brazil that serves 850 employees. They
found amounts of salt per capita of 6.83 g, 5.07 g and
4.89 g, in the first, second and third days respectively.

In Klein and Silva'si’8l 10-day study to
determine sodium consumption in a food service in
Brazil before and during a campaign, they evaluated
the sum of sodium in both lunch and dinner, and
found an average of 3,120.00 mg of sodium (7.8 g of
salt) on the week before the campaign, and 2,560.00
mg (6.4 g of salt) during the one-week long campaign.
The authorsl!8l evaluated the amount of sodium in the

meals as inadequate and reinforced the relevance of
strategies to promote the decrease of sodium intake.

Capalongal'l chose to evaluate the sodium
content of 19 lunch menus for employees of a
hospital food service in Brazil that produces on an
average 1350 lunch meals. The author!! found an
average per capita amount of 4.97 g, being the meats
the food items observed to contain the highest
sodium contents.

The amount of salt used to prepare food
depends on several factors and is directly connected
to the dishes being prepared, and how the
measurement of the salt happens. Facing that, besides
the comparison to the intake recommendations, the
results were correlated to the menu produced on the
31 days of this study.

On the days that presented the highest per
capita amounts (5.87, 5.47 and 5.47), surpassing by
more than 100% the maximum limit, the results could

5
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be explained by menus that contained spaghetti as a
side. A considerably large amount of salt was added
to the water used for the boiling of the spaghetti,
which is discarded after cooking, and carries most of
the salt used, being only a part of the saltincorporated
to these dishes. Therefore, even though the daily limit
was exceeded during these three days, it is not possible
to certainly affirm that the offer of salt was higher
than the recommendations.

Vegetable salads containing boiled diced
vegetables such as potatoes, carrots, pumpkin, and
chayote (mirliton squash) also go through the same
process as spaghetti does, adding salt to the water for
boiling, but discarding it afterwards.

On the other hand, the four days in which the
lowest salt per capita amounts (1.60, 1.73, 1.33, and
1.47) were under the maximum limit could be
explained by the presence of ingredients that
contained high amount of salt, for instance, in the 8th
day, the main dish was Feijoada, which is a typical dish
in Brazil — a bean stew containing ingredients like dry
meat (dehydrated by the use of salt), sausage, and
jerked beef. Since the ingredients provide the
necessary salt, the use of salt on those days was lower.
It is important to highlight that on those days, even
though less salt was used from the central container,
the meals did not present a lower sodium content.

Roasted meats were part of the menu on the
majority of the days that presented results between 2.5
g and 5 g of salt per day. No menu pattern was
identified on days that presented per capita amounts of
salt close to the reference (2.5 g).

The sodium content of a meal is the sum of
the sodium in the ingredients and salt added during
preparation. The sodium intake by dinners during a
meal, on the other hand, should take into
consideration the amount of food effectively eaten,
considering the plate waste. Thus, this study did not
evaluate the ingestion of sodium by dinners.

Souza et a2 analyzed the amount of sodium
offered to  hospitalized patients, including
hypertensive patients, in the meals of a hospital in Rio
de Janeiro. They opted to determine the amount of
sodium in all ‘regular meals’ served during the day, in
a period of 7 days, through the dishes, the added salt,
and the presence of processed food. The authors!??
observed an excess of sodium of up to 90% above the

recommendation of 2000 mg. An average of 3475 mg
of sodium was found, most of which in the main
meals. The exceeding amount of sodium in the lunch
and dinner meal were associated to the two salt
packets that are sent on the trays which combined
resulted in an increase of 800 mg of sodium for both
meals.

Considering that the lunch meals evaluated in
this study were classified as part of a ‘regular diet’
(which requires no nutrient or consistency changes
for dietary therapy purposes), their sodium content
should be within the recommended guilines. Through
the analysis of the salt added during the preparation
of those meals, that limit has very likely been exceeded
during this study.

The understanding of the risks associated to
a high-sodium diet reinforces the necessity to develop
interventions on the use of salt by the food service
team, as well as by dinners (employees, patients and
patient companions).

This study may contribute to the developing
of interventions such as the control of the
distribuition of salt from the storeroom and a more
sensitive quantification of the amount of salt that
should be added to a dish during preparations.

An internal reference list for considering the
volume of food produced, for instance, could be
developed to guide the amount of salt that should be
used for preparing meats and side dishes.

Lastly, campaign material may be created for
raising awereness on the importance of reducing the
sodium intake, and therefore, the use of salt.

CONCLUSION

To understand the use patterns of salt as a
seasoning inside of a food service is not only useful,
but it is also necessary. The per capita amounts used to
prepare regular lunch meals found in this study were
compared to the intake recommendations, even
though the amount of salt used in the preparation of
a meal does not necessarily represents the salt
ingested, and the plate waste percentage should be
considered when estimating the final salt intake.

6

Segur. Aliment. Nutr., Campinas, v. 28, p. 1-8. ¢021012. 2021



DOL: http:/ /dx.doi.org/10.20396/ san.v28i00.8656719

Amount of salt used in a hospital in Brazil. Sousa ¢z a/.

An average of 2.34 kg of salt was used per day
for preparing the lunch meal. Only the per capita
amounts found for 14 days (45%) were under the limit
line established for lunch (2.5 g). The per capita
amounts varied from 1.33 g to 5.87 g of salt per meal,
and the average for the 31 days was 3.11 g, which is
0.61g (24%) above the limit line for lunch. The lowest
and highest results could be associated to cooking
techniques and ingredients.

The findings of this study are important since
they provide supportt to the implantation of a control
system for the distribution of salt from the storeroom
to the kitchen, as well as data to elaborate guiding
material to food handlers, and also campaign material
that can be used to sensitize both the food setrvice
team and dinners (employees, patients and patient
companions) about the use and consumption of salt.
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