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Background: Cardiovascular disease is the most common cause of morbidity and mortality worldwide. 
Numerous strategies have been effective in reducing cardiovascular disease risk, from pharmacological 
approaches to lifestyle modification interventions. One of these strategies includes the reduction in dietary 
sodium which in turn reduces cardiovascular risk by reducing high blood pressure, perhaps the most 
important cardiovascular risk factor.
Methods: We evaluated an educational dietary salt reduction intervention in a cardiac care unit population 
in Lebanon, assessing salt related knowledge and behaviours before and after administering an evidence-
based educational leaflet to patients.
Results: Salt-related knowledge improved significantly immediately post-intervention and subsequently 
fell on 4-week follow-up, but remained above baseline. Three of the four salt-related behaviours measured 
improved on 4-week follow-up: trying to buy low-salt foods increased from 54% to 74% (P=0.007), adding 
salt at the table reduced from 44% to 34% (P=0.03) and trying to buy food with no added salt increased 
from 24% to 52% (P=0.02) of the cohort. Adding salt during cooking did not differ significantly. A trend 
towards improved behavioural risk category in the cohort overall was observed on follow-up (P=0.07), 32% 
of participants were categorised as high behavioural risk pre-intervention, reducing to 17% on follow-up. 
Multi-ordered regression modelling identified being in the high-risk behavioural category at baseline as a 
predictor of being in the high-risk or moderate-risk category on follow-up. 
Conclusions: This hospital-based educational intervention had a modestly positive impact on salt-related 
knowledge and behaviour, with participants in the highest behavioural risk category at baseline being most 
resistant to behavioural improvement.
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Introduction

Cardiovascular disease is the most common cause of 
morbidity and mortality globally, the majority of which 
is preventable (1,2). Numerous strategies are effective 
in reducing cardiovascular disease risk. Pharmacological 
approaches include the use of drugs to reduce blood 
pressure (3), serum cholesterol (4) and more recently 
inhibit pro-inflammatory pathways (5). Aspects of lifestyle 
modification have also been well demonstrated to reduce 
cardiovascular disease risk, including optimising physical 
activity, smoking cessation and dietary modification, 
including dietary sodium reduction (2,6). Reduction in 
dietary sodium reduces cardiovascular risk by reducing high 
blood pressure, perhaps the most important cardiovascular 
risk factor (7,8) In Lebanon 47% of deaths are attributed 
to cardiovascular disease and dietary salt consumption 
is high, estimated between 7–14 g per day (9,10). High 
dietary salt intake increases blood pressure and a reduction 
in dietary salt consumption reduces both blood pressure 
and the risk of hypertension-mediated disease. A meta-
analysis has demonstrated that higher dietary sodium 
intake was consistently associated with a greater risk of fatal 
coronary artery disease and stroke. The same meta-analysis 
demonstrated that dietary salt reduction reduces systolic 
and diastolic blood pressure, with a greater mean reduction 
in systolic blood pressure in patients with hypertension (11). 
A subsequent meta-analysis comparing the effects of salt 
consumption on hypertensive and normotensive individuals 
confirmed that individuals with established hypertension 
benefit most from a reduction in dietary salt intake (12).

The substantial body of evidence demonstrating that 
reducing dietary salt consumption reduces cardiovascular 
death has led to recommendations for maximal daily salt/
sodium intake for both high risk and general populations 
(13,14). Further, the World Health Assembly has set a 
global target to reduce global salt consumption by 30% by 
2025 (1). In concordance with this dietary salt reduction 
has become a target for numerous national public health 
initiatives. These initiatives have taken several approaches 
including: food industry engagement to reduce sodium 
content of common foods, changing food labelling, taxing 
high-salt foods and consumer education. However, these 
national salt-reduction initiatives have predominantly been 
established in high-income countries (15). In parallel to 
national initiatives smaller scale salt-reduction interventions 
have been shown to be effective in reducing salt intake. For 
example, a recent school-based educational intervention 

was shown to reduce salt consumption of both the children 
exposed to the intervention and their families (16). The 
lack of national salt-reduction initiatives in low- to middle-
income countries, such as Lebanon, could be attributed 
to limited funding and organizational infrastructure at 
governmental level. In Lebanon, an academically-led group 
called Lebanese Action on Sodium and Health (LASH) has 
been established aiming to take an evidence-based approach 
to reducing national sodium consumption (17).

In line with the principles of LASH, we previously 
gathered baseline information on knowledge, attitudes 
and behaviours related to salt consumption in both the 
general population and a high-risk cardiac care unit (CCU) 
population in Lebanon (18,19). In the high-risk population 
we identified several knowledge gaps and behavioural 
practices that predispose to higher salt intake, in addition 
to perceived motivators for reducing salt intake. Further, 
we identified several factors that were associated with more 
positive salt-related behaviours (19). The majority of the 
Lebanese population are aware that high-salt consumption 
can have a negative impact on health. However, most 
individuals lacked knowledge as to which commonly 
consumed foods in Lebanon were high in salt, for example, 
most individuals surveyed did not think ketchup, processed 
sauces and Manaeesh (a traditional bread with a thyme 
and cheese topping) were high in salt. Another interesting 
observation was that men were often unable to respond to 
the question “Do you add salt during cooking?”, as a female 
family member would often do all of the cooking in the 
household (18,19). 

Utilising our population specific evidence we designed a 
hospital-based educational intervention aimed at reducing 
salt consumption in individuals at particularly high 
cardiovascular risk (CCU patients). Here, we evaluate the 
efficacy of this hospital-based educational intervention by 
assessing the change in knowledge and self-reported salt 
related behaviour following implementation. 

Methods

The study was approved by the Institutional Review Board 
of the American University of Beirut. 

Participant recruitment

Patients admitted to the CCU were approached after 
fulfilling the following inclusion criteria: a history of 
hypertension, coronary artery disease, heart failure, and/
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or a history of stroke/transient ischemic attack. Written 
informed consent was obtained prior to the administration 
of questionnaires. A total of 55 patients were recruited. 
The sample size calculation was based on the prevalence 
of expected knowledge found in our previous study (19), 
assuming a similar level of knowledge in the sampled CCU 
population. Using the sample size calculation method for 
the McNemar test, a sample of 46 patients was estimated 
to be appropriate. Assuming a 20% loss to follow up the 
required sample size was determined to be 55.

The intervention

CCU patients were given an educational leaflet presenting 
information aiming to encourage a reduction in salt 
consumption (Supplementary file 1, Tables S1,S2, Box S1). 
The leaflet was designed with a consideration of: knowledge 
gaps, common negative salt-related behaviours and 
associations with positive salt-related behaviours identified 
in a previous cross-sectional study of CCU patients in 
Lebanon (19). 

The  lea f le t  inc luded  in format ion  such  as  the 
recommended daily limit for salt intake, major dietary 
sources of salt and advice on reading food content labels.

Pre-intervention questionnaire

A pre-intervention questionnaire was administered to 
the patients, which included 38 questions on socio-
demographics, knowledge, attitudes and behaviours related 
to salt consumption. This questionnaire was previously 
validated in both a CCU population and a population of 
supermarket shoppers in Lebanon (18,19). The internal 
consistency for the knowledge and attitude components of 
this questionnaire were previously evaluated by calculating 
Cronbach’s alpha coefficients, which were 0.748 and 0.724, 
respectively (18).

The socio-demographic section included variables on: 
age, gender, educational level, type of occupation and other 
information to calculate the crowding index (20). Patients’ 
medical histories were collected from their medical health 
records and confirmed by the patients.

Furthermore, the questionnaire included 27 questions 
on salt-related knowledge, four questions on salt-related 
attitude, nine questions on salt-related behaviour in addition 
to five questions exploring motivation for behavioural 
change (Supplementary file 2).

A knowledge score (0 to 27, based on number of correct 

knowledge responses) and an attitude score (0 to 4, based 
on number of positive attitude responses) was calculated for 
every patient. 

Post-intervention questionnaire

The post-intervention questionnaire was given immediately 
after patients had read the educational leaflet. It comprised 
three knowledge questions from the baseline questionnaire: 
“What is the maximum daily amount of salt recommended 
for adults?”, “Which of the following statements best 
describes the relationship between salt and sodium?”, and 
“Which of the following do you think is the main source of 
salt in the Lebanese diet?” 

Four-week follow-up questionnaire 

The follow-up questionnaire was administered over 
the phone 4-week post-intervention. The follow-up 
questionnaire assessed knowledge and self-reported salt-
related behaviours. The questionnaire included the same 
three knowledge questions used in the post-intervention 
questionnaire and four questions (from the baseline 
questionnaire) regarding salt-related behaviour: do you: “…
add salt at the table?”; “…add salt during cooking?”; “…try 
to buy ‘low salt’ foods”; and “…try to buy ‘no added salt’ 
foods?” 

All behaviour questions had the possible responses: often, 
sometimes, never or not applicable.

Statistical methods

Continuous and categorical data were expressed as mean ±  
standard deviation (SD) and counts and percentages, 
respectively. Comparisons between pre- and post-
intervention (immediate and 4 weeks later) were conducted 
using the McNemar test. 

Participants were stratified according to their risk 
of high-salt consumption, based on their behavioural 
responses to the four behaviour questions, risk scores were 
calculated for pre- and post-intervention. Participants were 
given 1 point for answering “often” to “add salt at the table” 
and 1 point for a response to any of the other behaviour 
questions that would predispose to higher salt consumption, 
e.g., responding “never” to “do you try to buy ‘low salt’ 
foods/try to buy no added salt foods”, or responding “often” 
to “add salt during cooking”. Patients who reported that 
they were not involved in grocery shopping and cooking 
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were excluded from this analysis (a total of ten patients). 
Accordingly, patients with 0 point were considered to have 
low-risk behaviour for high-salt consumption, patients with 
1 point were considered to have moderate-risk behaviour 
and patients with 2 points were considered to have high-risk 
behaviour. 

Multinomial ordered logistic regression modelling was 
performed to study the predictors of remaining in the high- 
or moderate-risk category as compared to low-risk category 
on follow-up. The model adjusted for baseline risk category, 
age, gender, number of comorbidities, crowding index, 
knowledge score and attitude score. P values <0.05 were 
considered statistically significant. Analyses were done using 
SPSS version 22.0 software (IBM, Armonk, NY).

Results

Sample characteristics

Fifty-five participants were recruited, of which 5 were 
lost to follow-up and excluded from the analysis. Of the 
remaining 50, 32% were female and 40% were over 60. 

The most common components of medical history 
recorded in this cohort were: hypertension (68%) and 
dyslipidaemia (54%). Key demographic variables are 
detailed in Table 1.

Pre-intervention questionnaire responses: knowledge, 
attitude and behavior

Average knowledge score for the cohort was 18.86±3.21 
(possible scores: 0 to 27, based on number of correct 
knowledge responses). Average attitude score for the cohort 
was 3.27±0.64 (0 to 4, based on number of positive attitude 
responses).

Ninety-two percent of respondents knew that a high-salt/
sodium diet worsens health, with high proportions correctly 
identifying that high blood pressure (96%) and fluid retention 
(90%) was caused or aggravated by salty foods. Fewer 
respondents knew that osteoporosis (36%) and stomach cancer 
(18%) were caused or aggravated by salty foods.

Pre-intervention the relationship between salt and 
sodium was identified correctly by 40% of respondents; 
the maximum recommended daily salt intake was identified 
correctly by 24% of respondents; and the main source of 
salt in the Lebanese diet was identified correctly by 54% of 
respondents. 

Regarding attitude, 64% of respondents reported being 
concerned about the amount of salt/sodium in their diet. A 
high proportion of participants agreed with the statements: 
“reducing the amount of salt you add to foods is definitely 
important to you” (88%) and “reducing the amount of 
processed foods you eat is definitely important to you” (88%).

Regarding behaviour, 44% of participants reported 

Table 1 Demographic variables of participating cardiac care unit 
patients (n=50) 

Characteristics N %

Age (years)

≤50 20 40

51–60 10 20

>60 20 40

Gender

Male 34 68

Female 16 32

Health-related major*

Yes 6 12

No 43 86

Educational level

Intermediate or lower 13 26

High school or technical degree 16 32

University 21 42

Crowding index

<1 person/room 29 58

≥1 person/room 21 42

Medical history

Hypertension 34 68

Dyslipidemia 27 54

Diabetes mellitus 14 28

Percutaneous coronary intervention 11 22

Myocardial infarction 10 20

Angina 10 20

Congestive heart failure 19 38

Coronary artery bypass graft 14 28

Smoker 26 52

*, health-related major includes careers related to medicine, 
biochemistry, nutrition, food science, public health, and nursing.
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Table 2 Pre-intervention knowledge, attitude and behaviour 
responses of participating cardiac care unit patients (n=50)

Knowledge (correct responses) N %

Effect of high-salt/sodium diet on health (correct 
answer: “worsens health”)

46 92

Health problems caused or aggravated by salty 
foods

High blood pressure 48 96

Stroke 34 68

Osteoporosis 18 36

Fluid retention 45 90

Heart attacks 40 80

Stomach cancer 9 18

Kidney disease 33 66

Relationship between salt and sodium (correct 
answer: “salt contains sodium”)*

20 40

Maximum daily amount of salt recommended for 
adults (correct answer: “5 g, <1 teaspoon”)*

12 24

Main source of salt in the diet of Lebanese people 
(correct answer: “processed foods…”)*

27 54

Correctly identified foods as either high, medium 
or low sources of salt/sodium

Bread (medium) 13 26

Manaeesh-traditional thyme or cheese-filled 
pies (high)

39 78

Traditional pies (high) 38 76

Pizza (high) 40 80

Rice (low) 13 26

Cheese (high) 39 78

Milk (low) 42 84

Pear (low) 44 88

Soya sauce (high) 36 72

Fresh carrot (low) 46 92

Ketchup (high) 44 88

Bottled salad dressings (high) 41 82

Traditional roasted nuts (high) 48 96

Sausages and hot dogs (high) 48 96

Table 2 (continued)

Table 2 (continued)

Knowledge (correct responses) N %

Attitude (positive responses)

You are concerned about the amount of salt/
sodium in your diet (yes)

32 64

Reducing the amount of salt you add to foods is 
definitely important to you (agree)

44 88

Reducing the amount of processed foods you 
eat is definitely important to you (agree)

44 88

Reducing your sodium intake is definitely 
important to you (agree)

43 86

Behavioural practices

Use of food labels

Check labels (often) 22 44

Information on food labels affects purchasing 
decisions (often)

21 42

Check labels specifically for salt/sodium 
content (often)

9 18

Salt/sodium content indicated on label affects 
purchasing decisions (often)

9 18

Try to buy “low salt” foods (often)* 27 54

Try to buy “no added salt” foods (often)* 12 24

Other salt-related behavioral practices

Add salt during cooking (often)* 19 38

Add salt at the table (often)* 22 44

Is cutting down on salt intake (yes) 39 78

*, the behavioural practices followed up.

checking food labels often, with 42% reporting that their 
food purchase is often influenced by food labels. In contrast, 
only 18% checked labels specifically for salt/sodium and 
18% reported that their purchasing decision was influenced 
by salt/sodium content often. Proportion of respondents 
reporting to add salt to food during cooking often was 38%. 
Forty-four percent of patients reported adding salt at the 
table often and 78% reported to cutting down on salt (Table 2).

Knowledge follow-up

For all three knowledge questions the proportion of 
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patients submitting correct answers improved significantly 
from baseline (pre-intervention) to immediately post-
intervention (P<0.001, Figure 1). Proportion of correct 
responses subsequently dropped for all three questions 
on 4-week follow-up compared to immediately post-
intervention, but remained above baseline levels. However, 
proportion of correct knowledge responses at 4-week 
follow-up only remained significantly higher than baseline 
for the questions querying the relationship between salt and 
sodium (P=0.003) and the main source of salt/sodium in 
the Lebanese diet (P=0.02). For the question: “what is the 
maximum recommended daily salt intake”, the proportion 
of correct responses was 24% at baseline and remained 

above this on 4-week follow-up at 42%, but this difference 
did not reach statistical significance (P=0.08). 

Behavioural practices follow-up 

There was a significant improvement in the proportion of 
patients reporting more positive salt-related behaviours at 
4-week post-intervention, for the behaviours: adding salt at 
the table, trying to buy no added salt food and trying to buy 
low-salt food. No significant improvement in the behaviour 
of adding salt during cooking was found between baseline 
and follow-up (Figure 2).

Risk stratification and multinomial ordered logistic 
regression modelling

At baseline, 31.7% of the cohort were categorised as having 
high-risk behaviour, this reduced to 17.1% on follow-
up. Within the high-risk category, 30.8% shifted to the 
moderate-risk group and 15% shifted to the low-risk 
category on follow-up. At baseline 41.5% of the cohort 
were categorised as moderate risk, with 43.9% categorised 
as moderate risk on follow-up. Of the participants 
categorised as moderate risk at baseline, 35.3% shifted to 
the low-risk category on follow-up. The low-risk category 
increased from 26.8% to 39.0% of the cohort from baseline 
to follow-up. The McNemar test showed a trend towards 
behaviour category improving from baseline to follow-up 
(P=0.07). 

Multinomial ordered logistic regression modelling 
identified being in the high-risk category at baseline as 
a significant predictor of remaining in the high-risk or 
moderate-risk category on follow-up (P=0.004) (This model 
factored in baseline risk category, age, gender, number 
of co-morbidities, crowding index, knowledge score and 
attitude score) (see Figure 3). 

Discussion

We introduced an educational leaflet aiming to reduce 
dietary salt intake in a cohort of patients at high 
cardiovascular risk. To evaluate the efficacy of this 
intervention we measured salt-related knowledge and self-
reported salt intake-related behaviours before and after 
its delivery. The leaflet design was based on a previous 
survey gathering information on salt-related knowledge, 
attitudes, behaviours and motivators for behaviour change 
in a CCU population in Lebanon, and for the first time 
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Figure 1 Proportion of respondents answering three knowledge 
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incorporated culturally specific dietary data (19). We found 
that knowledge improved significantly immediately post-
intervention for all of the knowledge questions followed 
up (P<0.001), knowledge retention subsequently declined 
on 4-week follow-up, but remained above baseline 
levels. Further, there was a non-significant trend towards 
behavioural risk category improving in the cohort overall 
following intervention (P=0.07). Additionally, multinomial 
ordered logistic regression modelling found that being 
in the high-risk category at baseline was a predictor of 
remaining in a higher-risk category (high or moderate risk) 
on follow-up. 

The baseline knowledge, attitude and behaviour findings 
were consistent with those identified in our previous 
cross-sectional study of a Lebanese CCU population. 
For example, 24% of participants could identify the 
recommended maximal salt intake in this study compared 
to 19% in the previous study. Also, consistent with the 
previous CCU study we found that average knowledge and 
attitude scores in CCU patients were higher compared to 
the general Lebanese population (19). Higher knowledge 
score in the CCU population compared to the general 
population could be related to receiving previous advice 
from healthcare professionals. Several similar knowledge 
gaps related to salt consumption were identified in baseline 

surveys in other regions including Europe, America and 
Australasia (21-23).

Specific aspects of knowledge and behaviour improved 
following our intervention. Knowledge improved 
significantly from pre-intervention for all three knowledge 
questions when assessed immediately post-intervention 
(P<0.001). Knowledge levels subsequently dropped 
on 4-week follow-up compared to immediately post-
intervention, but remained significantly above pre-
intervention baseline levels for knowing: the relationship 
between salt and sodium (P=0.003) and the main source 
of salt in the Lebanese diet (processed foods) (P=0.02). 
Proportion knowing the recommended daily salt intake was 
24% pre-intervention and 42% on follow-up, but this was 
not significantly higher (P=0.08). This decay in knowledge-
retention over time following an educational programme 
is well described in various healthcare settings (24-26). As 
knowledge is likely to be an important driver of behaviour, 
strategies should be employed to ensure long-term 
retention of knowledge (27). Spacing information over time 
and periodically testing individuals on aspects of knowledge 
has been shown to enhance long-term knowledge 
retention (28,29). In this CCU context most patients will 
be followed up regularly by a physician, therefore one 
strategy to enhance salt-related knowledge retention could 
be for the patient to be quizzed on key aspects of salt-
related knowledge on physician follow-up and re-educated 
on aspects of knowledge not retained. Alternatively, 
reinforcement of knowledge could be led predominantly 
by patients. Gomez-Pardo et al. (30) recently evaluated a 
peer-group based approach comprising monthly meetings 
aimed at reducing cardiovascular risk in individuals with 
cardiovascular risk factors. This peer-group approach could 
be used to reinforce dietary salt reduction messages among 
high-risk individuals in Lebanon. However, a weakness 
of this approach is that the intervention was limited to 
self-selecting volunteers. Other approaches utilized text 
messaging to reinforce health related knowledge (31,32). In 
our case text messaging could be used to reinforce the key 
salt-related messages following the initial hospital-based 
educational intervention. 

We found behaviour improved following intervention in 
3 of the 4 salt-related behaviours. After 4 weeks 74% of the 
cohort was trying to buy low-salt food and 52% were trying 
to buy no added salt foods, which represented a significant 
change. Adding salt at the table reduced significantly 
following our intervention (P=0.03), however, adding salt 
during cooking was resistant to change. This could be 
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Figure 3 The cohort divided into low-risk, moderate-risk and 
high-risk categories, based on their behavioural responses at 
baseline and at 4-week follow-up. The low-risk category comprises 
participants not reporting any of the four risky behavioural 
practices. The moderate-risk category comprises participants 
reporting either “adding salt at the table” or an unfavourable 
response to any of the other three behaviour questions. The high-
risk category comprises participants who “add salt at the table” and 
report at least one other unfavourable behavioural response. 
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attributed to a number of factors including not sufficiently 
emphasising the significance of reducing salt use in cooking 
in the intervention. Additionally, our survey specifically 
asked about the direct adding of salt to cooking, however, 
individuals may add salt via high-salt ingredients such as 
bouillons and processed cooking sauces. The educational 
leaflet contains a table of common cooking ingredients that 
are high in salt, so perhaps indirect adding of salt to cooking 
via high-salt ingredients was reduced, but was not captured 
by our questionnaire. 

There was a non-significant trend towards an overall 
improvement in behavioural risk category following the 
intervention (P=0.07). Pre-intervention, 31.7% of the 
cohort were in the high-risk group compared to 17.1% 
post-intervention. Further, the low-risk group grew 
from 26.8% to 39.0% of the cohort. Other consumer 
education based salt-reduction interventions have similarly 
demonstrated a modest impact on salt-related behaviours 
and/or salt consumption (30,33,34). For example, in a 
cohort of heart failure patients receiving salt-related 
education by phone or face-to-face (every 6 weeks), there 
was no significant reduction in salt consumption on initial 
6-week follow-up, but there was on 6-month follow-up (34). 

A unique finding of this study is that being in the 
high-risk behaviour category pre-intervention is a strong 
predictor of being classified as high or moderate risk 
on follow-up. This effect persists when adjusting for 
age, gender, number of co-morbidities, crowding index, 
knowledge score and attitude score. A patient in the high-
risk group at baseline is 29.5 times more likely to be in the 
high or moderate category than the low-risk category on 
follow-up (P=0.004). This suggests that the patients with 
the largest number of unfavourable salt-related behaviours 
are the most resistant to significantly improving behaviour.

Some key limitations of this study should be noted. A 
small sample sized may have limited statistical conclusions 
in this study. For example, the trend shown of improving 
behavioural risk category on follow-up may have been 
statistically significant with a larger cohort. Additionally, 
as behaviour was self-reported, social approval bias 
may have impacted upon these findings (35). Taking 
physiological measurements, such as urinary sodium would 
have allayed this limitation, however, at baseline patients 
were in hospital, so this approach would not have been 
feasible as dietary intake would have been controlled by 
the hospital, concurrent illness may have affected appetite 
and medications (diuretics) will alter urinary sodium. 
Furthermore, the study was limited to a single centre and 

impact of this intervention beyond one month is unknown.
In conclusion, there was a modest improvement 

in  sa l t -re la ted  behaviour  4  weeks  fo l lowing the 
implementation of this educational intervention in patients 
at high cardiovascular risk. Therefore, circulation of 
this educational leaflet to CCU patients in Lebanon is 
justified. However, the impact of this modest behavioural 
improvement on health is unknown and needs to be tested. 
It is probable that educational interventions such as this 
one need to be complimented by other salt-reduction 
interventions in order to result in a significant impact on 
patient health. Therefore, future work in Lebanon should 
include examining the impact of a combination of dietary 
sodium reduction interventions on long-term behaviour, 
measured sodium consumption and health outcomes.
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Supplementary

Supplementary file 1 Tips and information on 
salt consumption

Salt (sodium chloride) is one of the major contributors to 
sodium intake. Excess sodium intake is associated with increased 
blood pressure, which in turn, increases the risk of chronic 
diseases such as stroke, heart disease and kidney disease.

Therefore, the World Health Organization (WHO) 
recommends that adults reduce sodium intake to less than 
2,000 mg of sodium/day (5 g of salt/day) (refer to Box S1).

Research conducted in Lebanon has shown that salt 
intake among adults is higher than the recommended 
maximum intake level. Data from these studies have also 
indicated that the major sources of salt in the Lebanese 

diet are processed foods that include the following: bread 
and “ka’ak”, cold cuts and luncheon meats, dairy products, 
snacks and fast foods (potato chips, “falafel”, pizza, 
“manaeesh”, ...). These food items constitute %65 of daily 
salt intake (refer to Table S1).

To decrease salt consumption, read food labels carefully 
in order to be able to choose the food item with the lowest 
salt content (less than 140 mg/100 g). Therefore, it is 
important that you familiarize yourself with these labels and 
what they mean (refer to Table S2).

Key recommendations for decreasing salt consumption

 Choose bread types that are low in salt or that are salt-free;

Box S1 Maximum limit for daily salt intake

5 g of salt/day ≈ ¾ teaspoon of salt (equivalent to a maximum of 2,000 mg of sodium/day)

To all individuals, with or without hypertension (including pregnant or lactating women)

Table S1 Sodium content of selected food items

Food item Serving size (equivalent to 100 g) Sodium (mg)

Breads, all types ¾ loaf 316–700

“Markouk” 1 loaf 811

“Ka’ak” 7 sticks 452

Pretzels, saltine or dry 16 items 1,357

“Manaeesh” 100 g 735

Pizza, plain, cheese 1 large slice 450–1,200

Croissant 1 large piece 744

“Mafroukeh b’kashta” 1 medium slice 183

“Znood el sitt” 2 items 223

“Baklawah” 3 items 227

“Kol-wa-shkor” 3 items 244

“Ish-el-bulbul” 20 items 248

Potato chips 1 large bag 800–1,200

Ketchup 7 tablespoons 1,113 

Lupine (“turmus”) ½ cup 1,121

White cheese 100 g 320

“Ashawan” cheese 100 g 249

“Labneh” 3.5 tablespoons 356

Frozen vegetables, all types ½ cup 2–160



Table S2 Understanding food-label claims

Food-label claims What they mean

Sodium-free/no sodium Less than 5 mg of sodium /serving and no sodium chloride in ingredients

Very low sodium 35 mg or less sodium/serving

Low sodium 140 mg or less sodium/serving

Reduced sodium/less sodium At least 25% less sodium/serving than the regular food product

Unsalted, no salt added No artificial salt added, but product may contain natural sodium as part of the product

 Use vinegar, lemon juice, garlic, onions and herbs for 
food seasoning, while limiting the use of salt in cooking;

 Remove the salt shaker from the table;
 Replace spread cheese and high-salt cheeses with 

low-fat, low-salt versions which are available in the 
Lebanese market, or soak them in water to decrease 
their salt content;

 Limit the consumption of pickled vegetables, fast food 
items/meals (“manaeesh”, “fatayer”, “sambousek” and 
pizza), processed food items (dried soups, ketchup, 

mustard, stock/broth cubes (beef or chicken), soy 
sauce, and other ready-made sauces and dressings), 
cold cuts, luncheon meats and packaged meats (“sujuk”, 
“makanek”, mortadella and hot dogs);

 Use fresh foods whenever possible. If you need to use 
canned vegetables and legumes, rinse them with water 
several times to reduce their salt content;

 Choose unsalted nuts and seeds.
For more information, visit the Vascular Medicine 

Program page at www.vmp.aub.edu.lb.



Supplementary

Supplementary file 2 Items contained within the 
study questionnaire by category

Knowledge items

The Knowledge questions asked participants: 
(I) What they think the general effect of dietary salt/

sodium is on health (“improves health”, “has 
no effect on health”, “worsens health” or “don’t 
know”);

(II) Whether they thought high dietary salt caused or 
aggravated each of a list of seven health conditions 
(high blood pressure, stroke, osteoporosis, heart 
attacks, stomach cancer and kidney disease) by 
indicating either: “yes”, “no” or “don’t know”;

(III) To identify which statement best describes the 
relationship between sodium and salt: “they are 
exactly the same”, “salt contains sodium”, “sodium 
contains salt” or “don’t know”;

(IV) To identify which statement identif ies the 
maximal recommended daily salt intake: “3 g 
(½ teaspoonful)”, “5 g (<1 teaspoonful)”, “9 g 
(1 ½ teaspoons)”, “12 g (2 teaspoons)”, “15 g (2 ½ 
teaspoons)” or “don’t know”; 

(V) To identify the statement they thought represented 
the main source of salt in the Lebanese diet: “salt 
added during cooking”, “salt added at table”, “salt 
in processed foods such as breads, cured meats, 
canned foods and takeaway”, “salt from natural 
sources such as vegetables and fruits” or “don’t 
know”;

(VI) To classify a list of 16 common foods into “high”, 
“medium”, “low” or “don’t know” salt/sodium 
content. 

Attitude

The attitude questions comprised: 
(I) Three questions that utilize a 5-point Likert scale 

ranging from “strongly disagree” to “strongly 
agree”, which are: “reducing the amount of 
salt you add to foods is definitely important to 
you”; “reducing the amount of processed foods 
(e.g., breads, cured meats, canned foods and 
takeaway) you eat is definitely important to you” 
and “reducing your sodium intake is definitely 
important to you”. For analysis “strongly agree” 
and “agree” were collapsed into one category 
to represent agreement with the statement, and 
“strongly disagree” and “disagree” to represent 

disagreement; 
(II) The final question was a “yes or no” question 

enquiring if the participant is concerned about the 
amount of salt/sodium in their diet.

Behaviour

The self-reported behaviour questions comprised: 
(I) Two questions on the use of food labels in general: 

“How often do you check food content labels when 
you are shopping?” and “Does what is on the food 
content label affect whether or not you purchase a 
food item?”;

(II) Two questions on the use of salt-related food labels: 
“How often do you look at the salt/sodium content 
on food labels when you are shopping?” and “How 
often does the salt/sodium content shown on the 
food label affect whether you purchase a product?”;

(III) Two questions on the frequency of behaviours that 
increase salt consumption: “Do you add salt during 
cooking?” and “Do you add salt at the table?”;

(IV) Two questions on the frequency of behaviours that 
reduce salt intake: “Do you try to buy ‘low salt’ 
foods?” and “Do you try to buy ‘no added salt’ 
foods?”;

(V) A single “yes or no” question asking: “Are you 
cutting down on the amount of salt you eat?”.

All of these questions enquiring about frequency had the 
possible responses: “often”, “sometimes”, “never” or “not 
applicable”.

Motivation

The questions exploring motivators for behaviour change 
were: 

(I) “What would motivate you to reduce your salt 
intake?” with the options: “A dramatic change in 
health status”, “if my doctor advised it”, “if family 
members or friends advised it” or “other, please 
specify”;

(II) “What are the barriers against decreasing your 
salt intake?” with the options: “It tastes good”, “I 
am not concerned with decreasing my salt intake”, 
“I don’t know which foods to avoid” and “Other, 
please specify”;

(III) “Where do you get your health information from” 
with the options: “My doctor, “my family and 
friends”, “the internet”, “the media” and “other, 
please specify”;



(IV) “Who is most responsible for helping you reduce 
your sodium/salt intake?”, with the options: “the 
government (public health campaign)” “Companies 
that make or sell foods with salt in them (food 
industry)”, “your doctor”, “yourself” and “other, 

please specify”;
(V) “Have you been previously advised by a physician, 

nurse or dietitian about the risks of a salt-rich diet 
and the need to moderate salt intake?” with the 
options: “yes” or “no”.


