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1. Aim  

To inform this cost-effectiveness modelling study, evidence was needed on the impact/effect of a focused 

mass media campaign on reduction in dietary salt intake. Given the absence of any local (Cameroon-

specific) data, we set out to conduct a Delphi study whose aim was to obtain an expert panel consensus 

estimate of the possible impact/effectiveness of a mass media campaign to reduce dietary salt intake in 

Cameroon. To meet this aim, we conducted a systematic literature review (described below) of the literature 

to obtain estimates that could guide expert opinions. 

 

2. Systematic review 

        A systematic literature review was carried out to identify any published studies evaluating the impact or 

effectiveness of a mass media campaign targeted at reducing dietary salt consumption. To be included, 

studies had to have exclusively assessed the impact of mass media campaign on dietary salt intake in 

adults. To avoid contamination in intervention effectiveness, any studies that evaluated the impact of salt 

reduction from combined strategies that included media campaigns were excluded. Secondly, the main 

outcome of interest was urinary sodium excretion (as surrogate of intake). As such, studies that used dietary 

surveys or food frequency questionnaires were not considered, as these have been reported to provide 

biased or inaccurate estimates of salt intake [1]. Also those that evaluated knowledge, attitude and 

behaviour change without any reporting change in urinary sodium were excluded. Thirdly, only studies that 

had minimum intervention duration of 1 year and above were considered, as these are more likely to be 

relevant from a public health perspective, compared to shorter durations. Fourth, studies were considered if 

they were carried out in whole populations. Those conducted in selected groups of people were excluded. 

       Search terms and strategy: PubMed and EMBASE databases were searched using combinations (with 

Boolean operators: AND, OR) of the terms: salt, sodium, media campaign, public education, to identify 

potential studies. After removal of duplicates, title and abstract screen, and full text screening using eligibility 
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criteria, three studies conducted in Japan and UK were retained. The evidence from these studies was 

summarized in a table and presented to experts invited to assist them in their decision making.   

 

3. Delphi study process 

3.1. Identification and contacting of experts: A knowledge resource worksheet [2] was developed in order to 

come up with the appropriate disciplines required for this study that included academics, practitioners and 

government officials. Names of international experts as well as local (Cameroonian/African) experts in the 

field of salt reduction and CVD prevention were identified and used to populate the worksheet. For 

international experts, those with working knowledge/expertise of the Cameroonian or similar African or low-

income country contexts (as evidenced by their research output) were prioritized for inclusion. A PubMed 

search was done using combination of key terms such as ‘salt/sodium reduction’ and ‘strategies’ or 
‘interventions’. The websites of leading organizations such as International Society of Hypertension (ISH), 

World Hypertension League (WHL), World Action on Salt and Health (WASH) and the Pan-African Society of 

Cardiology (PASCAR) were also searched. The names of experts who had published at least 5 papers 

either as senior or first author were identified and their contact information obtained. Names of relevant 

practitioners and government officials identified by the primary researcher following a working visit to the 

Cameroon Ministry of Health (such as Sub-Director/Head of the Non-Communicable Disease Unit) were also 

included. This resulted in an initial list of 28 experts who were invited. 

3.2. Delphi round 1: Twenty-eight experts were invited via email correspondence in which the aim of the study 

was introduced as well as a description of the proposed intervention. They were also provided with a 

summary table of the evidence obtained from the literature search. Experts were then required to review the 

evidence from the literature and provide their best estimate of the possible impact (average annual reduction 

in salt intake (grams/day) of such a media campaign for salt reduction in men and women in Cameroon. 

They were given two weeks to return their responses, during which participants they received weekly 

reminders to facilitate completion. Thirteen commenced, however a total of 12 experts completed the first 

round of study (response rate = 42.9%). Table 1 below summarises the estimates obtained from the 

participants. 

                       Table 1: Summary statistics for estimates from Delphi round 1 

 N = 12 Men Women 

Units = grams/day Estimate Estimate 

Mean 0.35 0.25 

SD 0.48 0.31 

Mode 0.10 0.10 

Median 0.10 0.10 

25th percentile 0.08 0.06 

75th percentile 0.54 0.43 

Min 0.00 0.00 

Max 1.50 1.00 
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3.3. Delphi round 2: Responses from the 12 experts in round 1 were summarised in a table and resent to all the 

experts. In addition, participants were personally reminded of their initial responses. In this second round, 

experts were required to review the (de-identified) responses of all participating experts and if their opinion 

had changed, they were free to provide a second best estimate. While, if they chose to maintain their initial 

estimates, they were required to re-enter the same estimate. At the end of the allowed window of 

participation (2 weeks), during which participants similarly received at least two reminders (a week after 

initial invitation and at the end of the two-week period), a total of 8 experts completed and responded to this 

round (response rate = 66.7%).  Table 2 depicts a summary of the estimates obtained from round 2.     

 

                           Table 2: Summary statistics for estimates from Delphi round 2 

 N = 8 Men Women 

Units = grams/day Estimate Estimate 

Mean 0.19 0.16 

SD (bootstrapped) 0.07 0.04 

Mode 0.10 0.10 

Median 0.10 0.10 

25th percentile 0.08 0.08 

75th percentile 0.25 0.23 

Min 0 0 

Max 0.6 0.4 

 

Both Delphi rounds were expected to take no more than 3 – 5 minutes complete. Participating experts did not 

have to meet and the entire study process remained anonymous which left experts the freedom to express 

their opinions and not be influenced by those of other participating experts.  

 

4. Analysis and results of Delphi estimates 

4.1. Analysis: Data were entered in Microsoft Excel spreadsheet and transferred to STATA software version 15 

(StataCorp, Texas, USA) for analysis. Descriptive statistics were used to summarise estimates of the 

average annual salt reduction for men and women at both rounds of the Delphi study. To determine if there 

was agreement among the experts at both Delphi rounds, intraclass correlation coefficients (ICC) were 

estimated using the absolute agreement, two-way mixed effects model. Results of the ICC are presented 

with their 95% confidence intervals. To derive the uncertainty (standard deviation) around the mean 

estimated salt reduction for men and women, non-parametric bootstrapping was used as this does not 

assume any underlying distribution of the data, given the fairly modest number of participants. The Ersatz 

software [3] was used to perform the bootstrap with 2,000 iterations.  

 

4.2. Results: In the table 3 below, we provide a comparison of summary statistics of the estimated salt reduction 

in men and women separately, obtained from the experts who took part in both Delphi rounds. 
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Table 3: Comparison of final summary statistics for experts participating in both Delphi rounds 

 N = 8 Men Women 

 Round 1 Round 2 Round 1 Round 2 

Units = grams/day Estimate Estimate Estimate Estimate 

Mean 0.25 0.19 0.24 0.16 

SD (bootstrapped) 0.12 0.07 0.08 0.04 

Mode 0.10 0.10 0.10 0.10 

Median 0.10 0.10 0.10 0.10 

25th percentile 0.08 0.08 0.10 0.08 

75th percentile 0.28 0.25 0.43 0.23 

Min 0 0 0 0 

Max 1 0.6 0.6 0.4 

 

Agreement: The intraclass correlation coefficient (ICC) for estimates of the average annual salt reduction 

obtained for men and women between Delphi round 1 and round 2 are as shown below.  

Table 4: Intraclass correlation coefficient depicting agreement between Delphi rounds 1 and 2 

 ICC 95% CI p-value 

Men 0.91 0.61 – 0.98 0.002 

Women 0.86 0.51 – 0.97 0.004 

 

There was progressive narrowing in standard deviation as well as the range of values between round 1 and 

round 2. These measures of spread give an indication of the variability in the estimates from experts, with 

narrowing suggesting less variability and thus convergence (consensus) in estimates. In addition, the ICC 

between rounds was > 0.8 (good to excellent agreement), though with fairly conservative confidence 

intervals. Overall, this high ICC gave an indication of the stability in the estimates between round 1 and 

round 2. Given the observation of convergence and stability in the results, [4], no further Delphi iteration was 

done.  

5. Conclusion: The consensus estimates of annual salt reduction obtained from the second round of the 

Delphi study were used in modelling the cost-effectiveness of a potential mass-media campaign in 

Cameroon. 
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Summary of findings from identified studies in literature review 

 Title Brief study intervention/description Measureme
nt method 

Reduction in salt intake (g/day) observed over study 
period 

Average reduction in daily 
intake per year of 
campaign 

Japan,  
Yokota et al. 2006 
[5] 

Evaluation of a 
community-based 
health education 
program for salt 
reduction through 
media campaigns 

-Media campaign in Kyowa town comprising banners, 
signboards, posters & calendars with health catchphrases 
on importance of salt reduction. Annual health festivals to 
educate on health consciousness and improve health 
behaviour.  
In this study, people who reported to reducing their salt 
intake increased from 38% to 58%. 

 
 
24hr urine 
excretion 

Study period: 1982-1986 to 2000-2004 (18 years), 
significant changes were; 
For people aged 40-49yrs: 
Men: from 13.6±5.0g to 10.5±4.3g  
(i.e. ~3.1g absolute reduction) 
Women: from 11.4±4.5g to 9.9±4.3g  
(i.e. ~1.5g absolute reduction) 
 
For people aged 50-59yrs: 
Men: from 12.4±5.2g to 11.6±5.2g  
Women: from 10.8±4.5g to 9.5±4.5g  

 
40-49yr 
Men: 0.17g  
Women: 0.08.g  
All: 0.12g  
 
50-59yrs 
Men: 0.04g 
Women: 0.07g 
All: 0.055g 

UK - England, 
Shankar et al. 
2013* [6]  

An evaluation of the UK 
food standards 
agency’s salt campaign 

Given some uncertainty of the impact of the salt campaign 
initiated by the UK Food Standard Agency (FSA) in the UK, 
authors set out to estimate the impact of the media 
campaign using aggregated Health Survey for England data 
(waves 2003 – 2007) and adjusted for food price changes, 
income, education and socio-demographic groups. They 
compare changes in urinary sodium before (2003 - 2004) 
and after (2005 – 2007) the campaign.  

 
 
spot urine 
excretion 

 
Study period: 2003 to 2007 (5 years),  
 
All: 6.3±1.2g to 5.4±1.1g 
  
(i.e. ~0.9g absolute reduction) 

 
 
 

All: 0.18g 

UK - All,  
He et al. 2014 [7] 

Salt reduction in the 
United Kingdom: a 
successful experiment 
in public health 

-The UK model for population salt reduction included mass 
media campaign (via TV, radio, press, information leaflets), 
with later voluntary food reformulation & food labelling 
changes. 
In 2009, there was an increment in adults who made an 
effort to reduce salt intake (from 34% in 2004 to 43%).  
 
*NB: Nghiem et al [8] report a personal communication (PC) 
from He & MacGregor indicating the media campaign 
contributed 30% of the observed salt reduction in the UK.  

 
24hr urine 
excretion 
 

Study period: 2003 to 2011 (8years), salt intake fell 
accordingly; 
 
Men: from 11g to 9.3g 
(i.e. ~1.7g absolute reduction) 
 
Women: from 8.1g to 6.8g 
(i.e. ~1.3g absolute reduction) 
 
All: from 9.5g to 8.1g 
(i.e. ~1.4g absolute reduction)  

Men: 0.21g 
Women: 0.16g 
All: 0.175g 
 
*NB: Based on the 30% 
contribution reported in PC 
[4], new impact would be: 
Men: 0.063g 
Women: 0.048g 
All: 0.053g 
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Search strategy 
PubMed: 1988 articles 

(("sodium chloride"[MeSH Terms] OR ("sodium"[All Fields] AND "chloride"[All Fields]) OR "sodium chloride"[All 

Fields] OR "salt"[All Fields]) OR ("sodium, dietary"[MeSH Terms] OR ("sodium"[All Fields] AND "dietary"[All 

Fields]) OR "dietary sodium"[All Fields] OR "sodium"[All Fields] OR "sodium"[MeSH Terms])) AND ((("media 

campaign"[All Fields] OR "public education"[All Fields]) OR "health education"[All Fields]) OR ("awareness"[MeSH 

Terms] OR "awareness"[All Fields])) 

 

Embase: 1669 articles 

('salt'/exp OR salt OR 'sodium'/exp OR sodium) AND ('media campaign' OR 'public education' OR 'health 

education' OR awareness) AND ('article'/it OR 'conference abstract'/it OR 'review'/it) AND ([adult]/lim OR 

[aged]/lim OR [middle aged]/lim OR [very elderly]/lim OR [young adult]/lim) 
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