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Abstract
Excessive salt intake is a major cardiovascular risk factor. At variance to the developed countries, the main source of sodium
in transitional and developing countries is salt added while cooking and/or at the table. The objective of this trial was to
examine the impact of warning labels placed on home salt containers on daily salt intake.A sample of treated hypertensives
(n ¼ 150) was randomized in two subgroups, one receiving just a leaflet about the harmful effects of excessive salt intake
(control; n ¼ 74), and the other one receiving in addition warning stickers for household salt containers (intervention;
n ¼ 76). Arterial blood pressure (BP) and 24–hour urinary sodium excretion (Na24) were measured in all the subjects at
the start of the trial, and 1 month and 2 months later. The average starting Na24 was 207 � 71 mmol in the control group
and 211 � 85 mmol in the intervention group (P ¼ .745). One month and 2 months later, a significant decrease was observed
in the intervention group (to 183 � 63 mmol and 176 � 55 mmol; P < .0001), as opposed to the control group (203 � 60
mmol and 200 � 58 mmol; P ¼ .1466). Initial BP was 143.7/84.1 mm Hg in the control, and 142.9/84.7 mm Hg in the inter-
vention group (P ¼ .667). One month and 2 months later, a significant drop in BP, by 5.3/2.9 mm Hg, was observed in the
intervention group as opposed to the control group (0.4/0.9 mm Hg). Decrease in Na24 positively correlated to BP lowering
(r2 ¼ 0.5989; P < .0001). A significant reduction in 24Na and BP is achieved with warning labels on harmful effects of
excessive salt intake. Decreasing daily salt input by 35 mmol may result in an extra BP lowering by some 5–6/2–3 mm
Hg. J Am Soc Hypertens 2015;9(3):214–220. � 2015 American Society of Hypertension. All rights reserved.
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Introduction

The worldwide prevalence of arterial hypertension in
adult populations is about 30%, representing a major public
health problem.1 Excessive salt (NaCl) intake is a leading
cardiovascular risk factor, enhancing, in particular, blood
pressure (BP) elevation.2–4 Moreover, immoderate NaCl
intake is also related to osteoporosis, obesity, albuminuria,
and gastric cancer.5–11 Reduction in salt consumption does
not only improve the prevention and management of arte-
rial hypertension, but offers a number of additional health
benefits.2,4,12–15 The World Health Organization recom-
mends daily salt intake below 5 g, while the daily
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consumption in the world averages 10–13 g.16 Therefore,
many campaigns have been launched aimed at moderating
salt ingestion.17–21 It is estimated that reduction in daily
NaCl intake by mere 3 g would reduce the worldwide num-
ber of strokes by 32,000–66,000, and heart attacks by
54,000–99,000, with a decrease in total mortality by
44,000–92,000, and consequent annual savings of 10–24
billion US $.22

The first step in salt intake reduction is identification of
its sources. In developed countries, salt intake is mainly
derived from industrial, processed food, which is respon-
sible for about 75% of the daily intake.16,23 Therefore,
most current interventions aim at salt reduction in manufac-
tured foods. In other, less developed countries, the main
NaCl source is in adding salt during home cooking proce-
dures, amounting to 72% in China, 76% in Brazil, and
80% in Korea.24–27 Available data for southern Europe
are similar: in Croatia, most salt, 56.4%, is introduced
ion. All rights reserved.
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Figure 1. Our warning label on a salt shaker, stating (in Croa-
tian language) ‘‘Too much salt is a health hazard.’’
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during cooking and by additional seasoning, followed
by grocery bread, 29.8%, and other bakery products,
12.8%,27 with an average daily intake of 11–13 g.28,29

Consequently, in transitional and developing countries,
salt intake must be primarily curtailed at the level of cook-
ing and adding at the table.
Our hypothesis was that placing particularly designed
warning stickers about harmful effects of excessive salt
on household containers (salt shaker, household salt con-
tainers, spicy dietary supplements with high NaCl content)
might considerably reduce its daily intake. When adding
salt during cooking procedures or in spicing a meal, the
consumer is exposed to continuous and repeated warning
about the risk. Potential advantages of this strategy are:
(1) a clear message about the harmful effects, given at
the right moment (reaching for salt while cooking or adding
at the table); (2) long–term, self–reinforcing message (over
several months); (3) all family members exposed to the
warning; and (4) low cost of the intervention.

After many consultations with health professionals, de-
signers, psychologists, and social workers, we have devel-
oped a simple, self–adhesive warning label (Figure 1). In
the available literature, we have found no study on the
impact of such labeling, and the effectiveness of this
approach is unknown.
Methods

The participants in this study were all consecutive adult,
treated hypertensives of either gender, registered in a family
medicine practice in Mostar, Bosnia and Herzegovina. The
sample size was determined using the Sample Size and Po-
wer Calculation program, version 1.02, based on a pilot
study resulting in a mean urinary sodium excretion in
24 hours (Na24) of 200 � 60 mmol, and on the presumed
Na24 reduction by �25 mmol; for the power of 0.8 and a P
value of <0.05, each of the two groups had to have at least
60 subjects.
Figure 2. The study flow chart.



Table 1
Baseline characteristics of the participants

Characteristics Control Group (N ¼ 74) Intervention Group (N ¼ 76) Significance Test P

Age, y 59.3 � 12 59.4 � 13 t ¼ 0.0373 .405
Gender, F/M 37/37 40/36 c2 ¼ 0.104 .747
Body weight, kg 82.99 � 11.9 81.6 � 12.3 t ¼ 0.868 .959
Body height, cm 177.6 � 9.5 175.2 � 11.1 t ¼ 0.344 .879
Body mass index, kg/m2 26.4 � 2.5 26.1 � 3.0 t ¼ 0.493 .898
Level of education, PSE/BME 61/13 60/16 c2 ¼ 0.292 .589
Number of antihypertensives
(range 1–4)

2.1 � 0.9 2.2 � 1.0 Z ¼ 0.712 .478

BME, bachelor or master degree; PSE, primary or secondary education; Z, Z score in Mann–Whitney U test.

Table 2
Sodium excretion during the trial in the two study groups

Na24
(mmol � SD)

Control
(N ¼ 74)

Intervention
(N ¼ 76)

P
(t–test)

0 months 207.1 � 70.97 211.2 � 85.18 .745
1 month 203.4 � 59.87 182.6 � 62.62 .040
2 months 200.4 � 58.49 176.4 � 54.53 .011
ANOVA* F ¼ 1.95;

P ¼ .147
F ¼ 27.22;
P < .0001

ANOVA, analysis of variance.
*One–way analysis of variance refers to the columns; t–test

with the Bonferroni adjustment refers to the rows.
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After signing the informed consent form, approved by
the Split University School of Medicine Ethics Committee,
the participants were randomized in two groups (from
September 2012 to July 2013), according to instructions
in sealed envelopes: the control group received individual
information leaflets about the untoward effects of excessive
salt consumption, and the intervention group, in addition to
the informational leaflets, received warning stickers to be
mounted on all salt containers.

In individual case report forms recorded were general de-
mographic and anthropometric data, BP (standard mercury
sphygmomanometry), and Na24; the collection of urine
was performed following the standard procedure,30 and
the sodium measurement was done in the University Hospi-
tal Mostar Central Laboratory using ionic electrodes. One
month and 2 months later, BP and Na24 were retested in
all the subjects in the same way, allowing for a deviation
from predetermined date by �10 days.

The results were expressed as means and standard devi-
ations (SD). The significance of the observed differences
was tested by analysis of variance, c2, Student t–test, and
Mann–Whitney U test, as appropriate. The correlation be-
tween Na24 and BP was assessed with linear regression
analysis. P < .05 was considered significant.

Results

Of the 171 participants, 150 (87.7%) entered and
completed the formal study: 74 in the control and 76 in
the intervention group. Excluded were 10 subjects due to
lack of cooperation, five because of change in antihyperten-
sive therapy, and six as a result of missing data (Figure 2).
The baseline characteristics of the subjects are shown in
Table 1; there were no significant between–group differ-
ences. The same is true regarding the starting Na24 values
(P ¼ .745). However, after 1 and 2 months, the control
measurements showed markedly lower Na24 in the inter-
vention than in the control group (Table 2); a significant
decrease in sodium excretion over time (F ¼ 25.48;
P < .001) and group interaction (F ¼ 12.71; P < .001)
was revealed (Figure 3).
At the beginning of the trial, there were no significant BP
differences between the groups (in systolic [P ¼ .796], dia-
stolic [P ¼ .667], and mean BP [P ¼ .899]). In the control
group, the BP values did not fluctuate considerably during
the study, while in the intervention group, a significant, pro-
gressive reduction in systolic, diastolic, and mean BP was
observed (Table 3). Mixed–model analysis of variance re-
vealed a statistically significant decrease in systolic BP
over time (F ¼ 4.69; P ¼ .014) with no significant group
interaction (F ¼ 2.33; P ¼ .109). The same was true for dia-
stolic BP over time (F ¼ 8.017; P ¼ .001). The observed
differences in terms of mean BP are graphically presented
in Figure 4. Despite a perceptible dichotomy between the
study groups, this divergence did not reach the conventional
level of statistical significance (F ¼ 1.58; P ¼ .165).

Linear regression analysis revealed a significant reci-
procity between the initial Na24 value and its reduction
at the end of the study: the higher the level at the beginning,
the bigger the decrease during the intervention
(r2 ¼ 0.6318; 95% confidence interval [CI], 0.3781–
0.5409; F ¼ 127; P < .0001; Figure 5).

Likewise, linear regression analysis revealed significant
positive relationship between lowering in Na24 and in BP
reduction. Subjects with more reduction in Na24 had
greater BP depression, either in systolic (r2 ¼ 0.6519;
95% CI 0.1436–0.2023; F ¼ 138.6; P < .0001), diastolic
(r2 ¼ 0.3987; 95% CI 0.05760–0.1035; F ¼ 49.07;
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Figure 3. Sodium excretion during the trial (N ¼ 150). Ordi-
nate: Na24 in mmol; symbols (squares, triangles) represent
means, error bars represent standard errors of the means.
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P < .0001), or mean BP (r2 ¼ 0.5989; 95% CI 0.09916–
0.1442; F ¼ 110.5; P < .0001; Figure 6).
Discussion

Because of its high prevalence, arterial hypertension is the
leading cardiovascular risk factor.1,3 Actual salt intake
reduction can significantly lower BP and the prevalence of
hypertension.2,4,12–15,31 Since NaCl is an important compo-
nent of most everyday food, a preservative, and a flavor
enhancer, its intake is tough to limit. The main nutritional
origin of salt in developed countries is processed food, and
most current initiatives focus on the control of NaCl content
in such products.2,4,6,12,14,16,21–23 The Consensus Action on
Salt and Health (CASH) program in the UK, with the help
of media and agreements with the food industry, reduced
the average daily salt intake from 9.5 g to 8.1 g.32 In a similar
way, Finland managed to reduce the share of salt in the main
food products by 20%–25%.33

In less developed countries, the main source of nutritive
salt is its addition at cooking or serving.24–29 The role of
food industry in these regions is therefore less important,
and an individualized approach, with particular reference
Table 3
Blood pressure changes in the study groups

Blood Pressure* 0 Month 1 Month 2 Mont

Control group (N ¼ 74)
Systolic 143.7 � 18.1 142.2 � 18.4 143.3 �
Diastolic 84.1 � 8.9 84.3 � 9.8 83.2 �
Meanz 103.9 � 11.3 103.6 � 11.8 103.2 �

Intervention group (N ¼ 76)
Systolic 142.9 � 20.6 138.5 � 17.2 137.6 �
Diastolic 84.7 � 10.3 81.4 � 8.5 81.8 �
Mean 104.1 � 13.2 100.4 � 10.5 100.5 �
ANOVA, analysis of variance.
*mm Hg � standard deviation.
yDifference between the first and the last measurement.
zDiastolic þ 1/3 pulse pressure.
to the main source of salt, is suggested.27–29 Raising aware-
ness of untoward effects of excessive salt intake in public
campaigns is certainly a useful measure, but insufficient.28

In similar circumstances, amid the efforts to reduce the
prevalence of smoking, one of the measures was to put
warnings on cigarette boxes.34 Nowadays, most countries
require labels on these boxes indicating the dangers of
smoking.34 Smokers are forced to see a clear warning about
smoking hazards whenever they reach for a cigarette. Such
strategy raises awareness of the hazards and encourages
quitting reflections. Since this strategy has shown some ef-
fects on smoking (this hazardous addiction is extremely
difficult to suppress), we assumed that a similar approach
could have an impact on daily salt intake.

In this trial, we included adult hypertensive volunteers,
registered in a family medicine practice, taking, on
average, two antihypertensive drugs. The baseline daily so-
dium elimination, reflecting faithfully its intake, expressed
as Na24, was high, about 209 mmol (12.3 g NaCl). The
handing of an informational leaflet to the control group
did not result in a significant reduction either in Na24 or
in BP. The failure of the leaflet probably lies in the fact
that our subjects were treated hypertensives, repeatedly
warned about the problem. Reiterating the same informa-
tion in a similar way did not lead to the desired effect.
Another possible reason is that a warning in the form of
a leaflet or verbal information is short–lived; during office
visits, the patients are often exposed to a number of sug-
gestions, recommendations, and information, which are
considered ineffective.

In addition to the leaflets, the intervention group was
given specially designed stickers with a clear and brief
message about the risk, to be attached on their household
salt containers. Each time upon taking the container or salt-
shaker, the participants were exposed to the same, reinforc-
ing message. Indeed, these subjects markedly reduced their
sodium excretion by some 35 mmol (2.1 g NaCl), or about
hs Difference (mm Hg)y ANOVA

F P

18.5 �0.4 0.55 .580
8.9 �0.9 0.99 .372
11.5 �0.7 0.22 .799

16.1 �5.3 F ¼ 21.02 <.0001
8.5 �2.9 F ¼ 15.1 <.0001
10.3 �3.6 F ¼ 17.14 <.0001
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Figure 6. Linear regression between changes in urinary so-
dium excretion (Na24) and blood pressure (BP) in the interven-
tion group (start vs. end of the trial; N ¼ 76).
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Figure 4. Scatterplot of daily sodium excretion (Na24) decline
after 2 months in the intervention group (N ¼ 76), fitting a
regression line. Each point presents the intersection of two in-
dividual measurements, at the start and at the end of the inter-
vention period; the higher the starting value the greater the
decrease.
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16%, that is five times more than the controls without the
self–adhesive labels! Such differences may be only margin-
ally attributable to the regression toward the mean phenom-
enon. Moreover, a moderate BP reduction, by some 5.3/
2.9 mm Hg was noted in the intervention group, with virtu-
ally no change in the control group. Since our subjects were
relatively well–controlled hypertensives (initial BP around
143/84 mm Hg), a greater lowering was not expected.
Reduction in Na24 was linked to BP fall in the intervention
group: the larger the drop in sodium intake/excretion, the
bigger the drop in BP. At the same time, compliant persons
consuming more salt initially showed later a larger
decrease in Na24 and in BP. However, the marked decrease
in Na24 was not paralleled by a similar decrease in BP (by
less than 4%). These discrepancies may be due to the
already fair hypertension control, and/or to a slower BP
response to sodium restriction. It is important to stress
that all these changes were following a progressive time
trend.

It seems that the main advantage of this intervention is its
timing. The exposed person, similarly to a smoker, sees the
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Figure 5. Mean blood pressure fluctuation during the study
(N ¼ 150). Ordinate: mean BP (diastolic þ 1/3 pulse pressure)
in mm Hg; symbols represent arithmetic means, error bars
represent standard errors of the means.
warning at any reach for a salt shaker or other salt
container. Another advantage of this type of message is
its clarity; it points out the need to reduce salt; it is not
about sophisticated chemistry, pathophysiology, measure-
ment units, molar values, daily needs, or similar data that
are esoteric and puzzling for the average consumer. Further,
the cost of the intervention is low. Our stickers cost V0.05
apiece. If each household in Bosnia and Herzegovina
received two labels (the country has 3.8 million inhabitants
in about one million households), the purchase price of the
stickers would be below V100.000, which is acceptable.
Beside that, the favorable effects are not limited to hyper-
tensive persons only: if the message is involved in meal
preparation and consumption, other family members are
exposed to the intervention as well.

This trial has several limitations. First, the effects of
warning labels were followed for a short period of time
(2 months), and it is unknown whether the observed trend
would last any longer. Indeed, only long–term reduction
in salt intake offers significant health benefits.2,4,14,33 Sec-
ond, we have not examined the impact of the labels on fam-
ily members, which may be very important and stimulating
for further research. Third, the warning labels achieved a
noticeable but still insufficient reduction in daily salt intake
(by 16.5%; from 211 to 176 mmol vs. 3.5%; from 207 to
200 mmol/l in the controls): the intake was still markedly
above the recommended one.

A short–term intervention cannot completely correct di-
etary habits, but in the long run, combined with other mea-
sures, it may significantly contribute to a reduction in salt
intake and BP lowering, particularly in countries where in-
dustrial, processed food is not the main source of sodium.

References

1. Kearney PM, Whelton M, Reynolds K, Muntner P,
Whelton PK, He J. Global burden of hypertension:
analysis of worldwide data. Lancet 2005;365:217–23.

http://refhub.elsevier.com/S1933-1711(14)00920-6/sref1
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref1
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref1


219N. Pinjuh Markota et al. / Journal of the American Society of Hypertension 9(3) (2015) 214–220
2. He FJ, Li J, MacGregor GA. Effect of longer term
modest salt reduction on blood pressure: Cochrane sys-
tematic review and meta-analysis of randomised trials.
BMJ 2013;346:f1325.

3. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K,
Adair-Rohani H, et al. A comparative risk assessment
of burden of disease and injury attributable to 67 risk
factors and risk factor clusters in 21 regions, 1990–
2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet 2012;380:2224–60.

4. Aburto NJ, Ziolkovska A, Hooper L, Elliott P,
Cappuccio FP, Meerpohl JJ. Effect of lower sodium
intake on health: systematic review and meta-analyses.
BMJ 2013;346:f1326.

5. Nagata C, Takatsuka N, Shimizu N, Shimizu H. Sodium
intake and risk of death from stroke in Japanese men
and women. Stroke 2004;35:1543–7.

6. Kupari M, Koskinen P, Virolainen J. Correlates of left
ventricular mass in a population sample aged 36 to 37
years. Focus on lifestyle and salt intake. Circulation
1994;89:1041–50.

7. Verhave JC, Hillege HL, Burgerhof JG, Janssen WM,
Gansevoort RT, Navis GJ, et al. Sodium intake affects
urinary albumin excretion especially in overweight sub-
jects. J Intern Med 2004;256:324–30.

8. Antonios T, MacGregor GA. Salt intake: potential dele-
terious effects excluding blood pressure. J Hum Hyper-
tens 1995;9:511–5.

9. Martini LA, Cuppari L, Colugati FAB. High sodium
chloride intake is associated with low bone density in
calcium stone forming patients. Clin Nephrol 2000;
54:85–9.

10. Tsugane S. Salt, salted food intake, and risk of gastric
cancer: epidemiologic evidence. Cancer Sci 2005;95:
1–6.

11. He FJ, Marrero NM, MacGregor GA. Salt intake is
related to soft drink consumption in children and ado-
lescents: a link to obesity? Hypertension 2008;51:
629–34.

12. He FJ, MacGregor GA. Effect of modest salt reduction
on blood pressure: a meta-analysis of randomized tri-
als: implications for public health. J Hum Hypertens
2002;16:761–70.

13. Maruthur NM, Wang NY, Appel LJ. Lifestyle interven-
tions reduce coronary heart disease risk: results from
the PREMIER trial. Circulation 2009;119:2026–31.

14. Cook NR, Cutler JA, Obarzanek E, Buring JE,
Rexrode KM, Kumanyika SK, et al. Long term effects
of dietary sodium reduction on cardiovascular disease
outcomes: observational follow-up of the Trials Of Hy-
pertension Prevention (TOHP). BMJ 2007;334:885–8.

15. Cappuccio FP. Salt and cardiovascular disease. BMJ
2007;334:859–60.

16. World Health Organization. WHO guideline: sodium
intake for adults and children. Geneva: WHO; 2012.
17. Frieden TR, Berwick DM. The ‘‘Million Hearts’’ initia-
tive—preventing heart attacks and strokes. N Engl J
Med 2011;365:e27.

18. National Institute for Health and Clinical Excellence.
Prevention of cardiovascular disease at population level
(NICE public health guidance 25). London: NICE; 2010.

19. World Health Organization/Food and Agriculture Orga-
nization. Diet, nutrition and the prevention of chronic
diseases: report of a Joint WHO/FAO Expert Consulta-
tion. Geneva: WHO; 2003.

20. NCD Alliance. UN high-level meeting puts NCDs on
the map, falls short of setting goals or targets. Available
at: http://www.ncdalliance.org/node/3517. Accessed
August 1, 2014.

21. Jelakovi�c B, Kai�c-Rak A, Mili�ci�c D, Premuzi�c V,
Skupnjak B, Reiner Z. Less salt – more health. The
Croatian Action on Salt and Health (CRASH). Lije�c
Vjesn 2009;131:87–92.

22. Bibbins-Domingo K, Chertow GM, Coxon PG,
Moran A, Lightwood JM, Pletcher MJ, et al. Projected
effect of dietary salt reductions on future cardiovascu-
lar disease. N Engl J Med 2010;362:590–9.

23. Mattes RD, Donnelly D. Relative contributions of die-
tary sodium sources. J Am Coll Nutr 1991;10:383–93.

24. Zhai FY, Yang XG. Report of National Nutrition and
Health Survey of China Residents in 2002. Part 2:
diet and nutrition intake. Beijing: People’s Health
Press; 2006.

25. Sarno F, Claro RM, Levy RB, Bandoni DH,
Ferreira SR, Monteiro CA. Estimated sodium intake
by the Brazilian population, 2002-2003. Rev Saude
Publica 2009;43:219–25.

26. Lee HS, Duffey KJ, Popkin BM. Sodium and potas-
sium intake patterns and trends in South Korea. J
Hum Hypertens 2013;27:298–303.

27. Mi�skulin M, Duman�ci�c G, Dumi�c A, Ugar�ci�c-Hardi �Z,
Pitlik N. Salt intake in the Croatian adult population:
implications for the public health. Second International
Symposium on Hypertension. November 18-21, 2010;
Osijek, Croatia.

28. Rumboldt Z. Less salt – more health. Lije�c Vjesn 2009;
131:166–7.

29. Premu�zi�c V, Erceg I, Jovanovi�c A, Reiner �Z,
Jelakovi�c B. Salt intake in adults. Second International
Symposium on Hypertension. November 18-21, 2010;
Osijek, Croatia.

30. Clark AJ, Mossholder S. Sodium and potassium intake
measurements: dietary methodology problems. Am J
Clin Nutr 1986;43:470–6.

31. Task Force for the Management of Arterial Hyperten-
sion of the ESH and of the ESC. 2007 Guidelines for
the management of arterial hypertension. J Hypertens
2007;25:1105–87.

32. He FJ, Brindsen HC, MacGregor GA. Salt reduc-
tion in the United Kingdom: a successful

http://refhub.elsevier.com/S1933-1711(14)00920-6/sref2
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref2
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref2
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref2
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref3
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref3
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref3
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref3
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref3
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref3
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref4
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref4
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref4
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref4
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref5
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref5
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref5
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref6
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref6
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref6
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref6
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref7
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref7
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref7
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref7
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref8
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref8
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref8
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref9
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref9
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref9
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref9
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref10
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref10
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref10
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref11
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref11
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref11
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref11
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref12
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref12
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref12
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref12
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref13
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref13
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref13
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref14
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref14
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref14
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref14
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref14
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref15
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref15
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref16
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref16
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref17
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref17
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref17
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref18
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref18
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref18
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref19
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref19
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref19
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref19
http://www.ncdalliance.org/node/3517
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref20
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref21
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref21
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref21
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref21
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref22
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref22
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref23
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref23
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref23
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref23
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref24
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref24
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref24
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref24
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref25
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref25
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref25
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref26
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref27
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref27
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref27
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref28
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref29
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref29
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref29
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref30
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref30
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref30
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref30
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref31
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref31


220 N. Pinjuh Markota et al. / Journal of the American Society of Hypertension 9(3) (2015) 214–220
experiment in public health. J Hum Hypertens
2014;28:345–52.

33. He FJ, MacGregor GA. A comprehensive review on
salt and health and current experience of worldwide
salt reduction programmes. J Hum Hypertens 2009;
23:363–84.

34. Hammond D. Health warning messages on tobacco
products: a review. Tob Control 2011;20:327–37.

http://refhub.elsevier.com/S1933-1711(14)00920-6/sref31
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref31
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref32
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref32
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref32
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref32
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref33
http://refhub.elsevier.com/S1933-1711(14)00920-6/sref33

	Emphasized warning reduces salt intake: a randomized controlled trial
	Introduction
	Methods
	Results
	Discussion
	References


