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Abstract
Objective To assess the salt content of hot meals served at the
institutions of salt policy makers in the Netherlands.

Design Observational study.

Setting 18 canteens at the Department of Health, the Health Council,
the Food and Consumer Product Safety Authority, university hospitals,
and affiliated non-university hospitals.

Intervention A standard hot meal collected from the institutional staff
canteens on three random days.

Main outcome measure Salt content of the meals measured with an
ion selective electrode assay.

Results The mean salt content of the meals (7.1 g, SE 0.2 g) exceeded
the total daily recommended salt intake of 6 g and was high at all
locations: 6.9 g (0.4 g) at the Department of Health and National Health
Council; 6.0 g (0.9 g) at the Food and Consumer Product Safety
Authority; 7.4 g (0.5 g) at university hospital staff canteens; and 7.0 g
(0.3 g) at non-university hospital staff canteens. With data from a national
food consumption survey, the estimated total mean daily salt intake in
people who ate these meals was 15.4 g. This translates into a 23-36%
increase in premature cardiovascular mortality compared with people
who adhere to the recommended levels of salt intake.

Conclusion If salt policy makers eat at their institutional canteens they
might consume too much salt, which could put their health at risk.

Introduction
Excess salt intake is estimated to cause 30% of all hypertension,
andmany countries have nationwide programmes to reduce salt
intake.1-6 We investigated how much salt might be consumed
by policy makers if they eat at their institutions’ canteens.

Methods
Network of stakeholders
We focused on policy makers (figure⇓)7 because we assumed
they would have a greater awareness of the risk of high salt
intake and a sense of urgency, combined with power and
legitimacy, to formulate guidelines for salt reduction.
In the Netherlands the Department of Health receives advice
from the National Health Council, an independent scientific
organisation. It advised the Department of Health to reduce the
recommended salt intake in the general population to 6 g a day8

and recommended that the food industry reduce the salt content
of commercially available prepared food voluntarily. Such food
is monitored by the Food and Consumer Product Safety
Authority. The advice is implemented in the National Prevention
of Disease Act, which is used by doctors in university and
non-university hospitals to formulate guidelines on reduction
of salt intake.

Locations and consent
Meals were collected at 18 locations in the Netherlands (see
table). We did not inform the hospitals but had to notify the
security services of the Department of Health, the Health
Council, and the Food and Consumer Product Safety Authority
that we would visit the building. We were allowed to make
unannounced visits to the staff restaurant without revealing our
objectives.
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Appendix: Details of salt analysis and strengths and limitations of study
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Collection and analysis
We collected a typical hot lunch (soup and the non-vegetarian
hot dish) at each location on three separate randomly chosen
weekdays. All canteens visited provided only one non-vegetarian
option, served in standard portions. For full details of salt
analysis see the appendix on bmj.com. After the collection, we
asked whether the policy makers had an institutional salt policy
and whether they had outsourced catering or provided it locally.
We also randomly sampled 100 employees and asked them how
often they ate the hot lunch provided and the type of meal they
ate for dinner at home after they had had the hot lunch.

Outcomes
The primary outcome was the mean total salt content, rather
than the sodium content of the hot meals, according to NICE
guidelines.3 Other outcomes were the salt content per 100 g
meal and the salt content at different locations. We first
calculated the mean salt content at separate locations and tested
for heterogeneity before pooling the data. We also used a
national food consumption survey to obtain a detailed
description and quantification of foods, recipes, and supplements
consumed during the preceding day.9 With these data we
estimated the probable average daily salt intake of a person who
ate the lunch, using data on food intake for the rest of the day
from the survey and the employees’ questionnaire, assuming
similar salt intake at the weekends.10 We used this estimated
total salt intake to determine the probable associated health risk
of eating in this way4 11 Data are expressed as means and
standard errors. All analyses were done with SPSS version 16.0
(Chicago, IL).

Results
The mean salt content of the hot meals analysed was 7.1 g (SE
0.2), ranging from 5.3 g (0.7) to 9.0 g (2.4), with a median value
of 7.0 g (table⇓). There was no heterogeneity in the means
between institutions. The mean salt content of the meals
exceeded the recommended total daily allowance of 6 g. Of the
54 meals collected, 36 (67%) contained more than 6 g of salt.
The salt content averaged 6.5 g (0.4) in non-medical settings
versus 7.2 g (0.3) in hospitals; 7.0 g (0.2) in non-academic
hospitals versus 7.4 g (0.5) in academic hospitals; and 7.1 g
(0.3) in the 13 locations with local catering versus 7.3 g (0.4)
with outsourced catering. Only two university hospitals and the
Food and Consumer Product Safety Authority had a policy on
salt restriction. The salt content of the lunches from these
institutions was 7.2 g (0.3) versus 7.1 g (0.6) in those without
such a policy. We found similar direction and magnitude of
outcomes per 100 g meal (data not shown).
Of the interviewed employees, 63 out of 100 ate the hot meal
at work. Of these, 40 (63%) had another hot meal for dinner at
home that day. We used these data, and data from the National
Food Consumption Survey,9 to estimate the daily salt intake,
based on 63% of the people eating another standard dinner at
home in the evening and the remainder eating a standard bread
meal.9 In people who ate the hot lunch, the estimated daily mean
salt intake was 15.4 g (9.4 g higher than the recommended 6 g).
Salt intake tends to be similar or higher at weekends,10 and we
used a conservative estimate of overconsumption of 9 g a day
to estimate health outcomes based on systematic reviews.4 11

Results in context
In a meta-analysis of longer term trials, He and MacGregor
studied the dose-response between salt reduction and fall in

blood pressure and compared this with two well controlled
studies of three different levels of salt intake.11 All three studies
showed a consistent dose-response to salt reduction within the
range of 3-12 g a day. A reduction of 3 g a day predicted a fall
in blood pressure of 3.6-5.6 mm Hg systolic and 1.9-3.2 mm
Hg diastolic in people with hypertension and 1.8-3.5 mm Hg
and 0.8-1.8 mm Hg, respectively, in those with normal blood
pressure. The effect would be doubled with a reduction of 6 g
a day and tripled with a reduction of 9 g a day. A conservative
estimate indicated that a reduction of 3 g a day would reduce
strokes by 13% and ischaemic heart disease by 10%. The effects
would be almost doubled with a reduction of 6 g a day and
tripled with a reduction of 9 g a day. Reducing salt intake by 9
g a day could reduce strokes by about a third and ischaemic
heart disease by a quarter. Other recent meta-analyses studied
smaller decreases in salt (2.0-2.3 g) and found less impressive
effects.12 13

Thus, overconsumption of 9 g of salt could translate into an
average increase in systolic blood pressure in those with
hypertension of 11-17 mmHg, with a diastolic increase of 6-10
mm Hg. In people with normal blood pressure, the estimated
systolic increase is 5-11 mm Hg, and diastolic 3-5 mm Hg,11
with the greatest rises predicted to occur in older people and in
black people.4 If people eat the meals served at the institutions
we studied, they run an estimated increase in cardiovascular
risk of 32-36% more deaths from stroke and 23-27% more
deaths from coronary heart disease compared with people who
adhere to the guidelines.4 11

Discussion
It is impossible for salt policy makers to adhere to their
guidelines for salt intake if they eat the hot lunch provided in
their workplaces. The mean salt content of the meal alone
exceeded the total daily allowance, translating into up to a 36%
increase in mortality compared with adherence to the guideline.
Details of the strengths and limitations of our study are in the
appendix on bmj.com.

Comparison with other studies
We could not find any published studies on salt content of meals
served at staff canteens in institutions of people whomake policy
on salt intake. The workplace is an understudied location for
assessment of salt intake. In our study, 63% of the employees
indicated that they ate the hot lunch at work, and it is estimated
that public sector organisations provide around one in three
meals eaten outside the home.3Hence, an effective way to reduce
risk of cardiovascular disease would be to improve the
nutritional quality of the food at work.3 The major contributors
to dietary salt intake are commercially prepared foods, including
those from restaurants and food service operators,3 which
account for around 75% of the sodium intake.14

Guideline implementation
To comply with the recommendation to reduce salt intake, one
needs to be first aware of it, then intellectually agree with it
before deciding to adopt it and adhere to it.15 The salient
stakeholders pair high awareness, agreement, and adoption of
the salt policy with power to change guidelines, a sense of
urgency, and legitimacy to act.7 Still, the salt policy makers’
institutions do not adhere to the guidelines. The fact that
restaurant food is not labelled could contribute to this. Clear
labelling helps stakeholders and consumers to make informed
choices, and can encourage manufacturers and restaurants to
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reformulate foods high in salt and other unhealthy constituents.3
In many countries, however, there is no labelling of food in
restaurants, and restaurant owners are expected to reformulate
their products voluntarily.3 16 17 Our data show that, at least in
the offices of the stakeholders, this goal has not been met.

Conclusions and policy implications
Reduction of salt intake is a cost effective measure to reduce
blood pressure and the effects of hypertension, the greatest risk
factor for premature death worldwide.3 6 Our data indicate that
even salt policy makers cannot adhere to a low salt diet if they
consume the hot lunch at work. Consuming these high salt meals
translates into a 23-36% increase in premature cardiovascular
mortality. These data underline the urgency to remove the
exemption of nutrition labelling for food products intended
solely for use in restaurants and foodservice operations.
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What is already known on this topic

High salt intake is estimated to cause 30% of all hypertension
Ministries of health often initiate and coordinate the development of policies to reduce salt intake, involving governmental and
non-governmental stakeholders including the medical profession

What this study adds

Meals served at staff restaurants of salient stakeholders contain high levels of salt, leading to an estimated daily salt intake of more than
15 g (2.5 times the recommended limit), translating into a 23-36% increase in risk of cardiovascular mortality
Even for people who make the policy, salt policies are difficult to adhere to, particularly if they eat food in staff restaurants and canteens

Table

Table 1| Mean salt content of staff meals at institutions of salt policy makers, including academic medical centres and affiliated hospitals
in same region

Salt content

Location Mean (SE)Range

6.9 (0.2)6.5-7.3Ministry of Health and National Health Council*

6.0 (0.5)5.0-6.8Food Consumer Product Safety Authority*†

Academic Medical Centre:

7.5 (1.8)5.2-11.0Amsterdam 1*†

7.4 (1.4)4.9-9.5Affiliated hospital

8.2 (0.8)6.9-9.6Amsterdam 2*

7.0 (1.6)5.3-10.2Affiliated hospital

6.8 (0.7)5.6-8.1Groningen

8.1 (1.4)5.9-10.6Affiliated hospital

9.0 (2.4)4.8-13.1Leiden

7.1 (1.2)5.1-9.3Affiliated hospital

5.3 (0.7)4.2-6.6Maastricht

6.3 (0.9)5.2-8.1Affiliated hospital

5.9 (0.5)5.2-6.8Nijmegen

5.9 (0.4)5.3-6.7Affiliated hospital

8.2 (1.3)6.1-10.5Rotterdam

6.7 (0.7)5.4-7.9Affiliated hospital

8.5 (1.2)6.6-10.7Utrecht

7.7 (0.2)7.3-8.1Affiliated hospital*

*External food service provider.
†Institution stated to have policy to reduce salt intake.
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Figures

Network analysis of salt policy makers

[Image: Adam DiChiara after Vincent van Gogh]
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