
Warning labels have the potential to 
avert 16% of the deaths caused by 
noncommunicable diseases and save 
USD 732.8 million in Barbados

September 2023

Front-of-package warning labels save 
lives and resources: results from a 
modeling study in Barbados

The University of the West Indies and the 
Pan American Health Organization (PAHO) 
assessed the impact octagonal warning 
labels could have in improving diets and 
preventing deaths due to noncommunicable 
diseases (NCD) in Barbados. The study is the 
first of its kind in the Caribbean and 
contributes to the evidence-base from the 
Region of the Americas.

The study compared the status quo of no label 
as the baseline scenario against a 
counterfactual scenario in which the 
octagonal warning labels (OWL) (see Figure 1), 
included in the Regional Organisation for 
Standards and Quality (CROSQ) proposal for 
adoption by the Caribbean Community 
(CARICOM), would be implemented.

Figure 1. Octagonal warning labels for sugar, saturated fats, sodium, fats, and trans fats
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The Preventable Risk Integrated ModEl 
(PRIME) was used to link four behavioral risk 
factors – diet, physical activity, tobacco 
smoking, and alcohol consumption – with 
mortality associated with 24 different NCD 
outcomes that include cardiovascular 
disease, cancer, kidney disease, liver disease, 
and chronic obstructive pulmonary disease. 
The links between these four behavioral risk 
factors and health outcomes are either direct 
or mediated through three metabolic risk 
factors: body mass index (BMI), blood 
cholesterol, and blood pressure. PRIME 
estimates the number of deaths from the 
NCD outcomes that would be delayed or 
averted as a result of positive changes in the 
prevalence of one or a combination of the 
four behavioral risk factors and, in turn, one 
or more of the three metabolic risk factors 
within the study population, between the 
baseline and the counterfactual scenarios. 
These improvements in the behavioral risk 
factors may occur as a consequence of a 
policy change or an intervention (1). 

The PRIME model was parametrized using 
Barbados context-specific and age- and 
sex-specific distributions of: (i) the number of 
people living in the population; (ii) diet, 
physical activity, tobacco smoking, and 
alcohol consumption in the population; and 
(iii) the annual number of deaths from each of 
the 24 NCDs included in the model. This 
constituted the baseline scenario of the 
model. The evidence on how the OWL is 
likely to affect the behavioral risk factors, by 
reducing the consumption of sodium, 
saturated fat, and added sugars, then served 
to parametrize the counterfactual scenario. 
The data of the baseline and counterfactual 
distributions and the relative risks linking 
behavioral risk factors and disease outcomes 
were then used to calculate a series of 
population attributable fractions; i.e., the 

proportional reduction in population disease 
or mortality that would occur if exposure to 
the behavioral risk factor were reduced to the 
counterfactual scenario. 

This report used data from the Barbados 
National Salt Study, a sub-study of the 
Barbados Health of the Nation Survey, a 
cross-sectional survey conducted in 
2011–2013 (2–4). The survey recruited a 
nationally representative sample of adults 
aged ≥25 years (n = 1234) using multistage 
probability sampling. In the sub-study, a 
sample of 441 adults (aged 25–64 years) was 
randomly selected, stratified by sex and age 
group (25–44 and 45–64 years), with the aim 
of recruiting at least 100 persons in each 
group. Each study participant completed two 
non-consecutive, interviewer-administered, 
24-hour dietary recalls. Data were collected 
during two face-to-face interviews, conducted 
at home, between June 2012 and November 
2013. Dietary data were collected using the 
United States Department of Agriculture 
(USDA) multi-pass method (5–6). This method 
follows five research-based steps, which aim 
to increase accuracy and reduce participant 
burden. Systematic probing of all foods and 
beverages consumed in the previous 24 hours, 
including supplements, was detailed. 
Information on serving sizes, portions eaten, 
and frequency of consumption were 
documented. 

These dietary data were used to parametrize 
the baseline scenario in PRIME for the 
following dietary indicators: mean total 
energy intake (kcal/day), mean fruit intake 
(g/d), prevalence (%) consuming <1 fruit 
portion daily, mean vegetable intake (g/d), 
prevalence (%) consuming <1 vegetable 
portion daily, mean fiber intake (g/d), mean 
salt intake (g/d), mean total fat (% total 
energy), mean saturated fat (% total energy), 
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mean monounsaturated fatty acid (% total 
energy), mean polyunsaturated fatty acid (% 
of total energy), and mean dietary 
cholesterol (mg/d).

Barbados-specific and age- and sex-specific 
distribution of the annual number of deaths 
from each of the 24 NCDs included in PRIME 
were obtained from the Global Burden of 
Disease estimates (7). The 24 NCDs included 
cerebrovascular diseases, ischemic heart 
diseases; lip, oral cavity, and pharynx cancer; 
esophagus cancer, stomach cancer, bronchus 
and lung cancer, pancreas cancer, colorectum 
cancer, breast cancer, endometrium cancer, 
gallbladder cancer, kidney cancer, bladder 
cancer, liver cancer, cervix cancer, 
hypertensive disease, diabetes, chronic 
obstructive pulmonary diseases, liver 
disease, heart failure, aortic aneurysm, 
pulmonary embolism, rheumatic heart 
disease, and chronic renal failure.

No Barbados-specific data sources for 
physical activity, smoking, and alcohol 
consumption were used for this impact 
assessment. Default values already inputted 
in PRIME were used, assuming no changes to 
the distribution of physical activity, smoking, 
or alcohol consumption between baseline 
and counterfactual scenarios, since food 
warning labels are not expected to alter those.

For the counterfactual scenarios, it was 
assumed that the front-of-package (FOP) 
labeling policy is implemented on a 
mandatory basis; that the OWL design would 
be used, such as the one proposed in the 
CROSQ proposal for adoption by CARICOM; 
that all packaged products with added 
sugars, sodium, and saturated fat would be 
eligible to display the FOP label, if the 
content of these nutrients was in excess of 
predetermined nutrient thresholds. Added 
sugars, sodium, and saturated fat were 
chosen as the target nutrients in this impact 

assessment, and the PAHO Nutrient Profile 
Model (8) was used to determine the nutrient 
thresholds for added sugars, sodium, and 
saturated fat in packaged processed and 
ultra-processed products. This impact 
assessment also assumed no changes in the 
formulation of products by the food industry. 
The focus was changes in consumer response 
to the implementation of the FOP labeling 
policy only. 

This impact assessment modeled potential 
changes in consumer response that are 
captured as mean changes in nutrients (9–11). 
These changes amounted to a decrease in 
total energy (kcal/100 g) by 10%, decrease in 
sodium (mg/100 g) by 34.8%, decrease in 
saturated fat (g/100 g) by 25%, and decrease 
in added sugars (g/100 g) by 22%, from mean 
baseline amounts. In this study, only 
decreases in sodium (34.8%), decreases in 
saturated fat (25%), and decreases in added 
sugars (22%) were accounted for, to avoid 
double counting changes to total energy from 
both decreases in macronutrient contents and 
in energy per se.

To implement Counterfactual Scenario 1, the 
nutrition profile of foods eaten by each 
individual was decreased by the proportions 
mentioned, except for salt where the decrease 
was reflected at the level of the sample and 
not at the level of the individual. New 
estimates for each of the dietary indicators 
were generated, extracted, and inputted into 
the PRIME model to estimate changes in NCD 
mortality. 

Finally, the economic impact of the estimated 
changes in NCD mortality was also assessed. 
The human capital approach was utilized to 
determine the potential productivity losses 
the economy could have averted with the 
implementation of OWL. This accounts for 
formal employment (i.e., labor force aged 
15–64 years). The fixed age threshold for the 
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years of potential life lost was 65 years and 
was adjusted for the labor force participation 
rate and the employment rate for males and 
females, respectively. To obtain a measure of 
worker productivity, the economic output 
(gross domestic product – GDP) of each 
full-time worker in the formal economy for 
Barbados was utilized.

To address the broader economic impact 
beyond productivity losses, the Value of a 
Statistical Life (VSL) was used. VSL supplies a

value for mortality and captures the total 
welfare loss of premature mortality, beyond 
labor force and productivity losses. The 
calculation of the VSL has been based on 
empirical research on revealed preference 
derived from labor market and product market 
studies, and stated preference studies (12). In 
this analysis, as in Viscusi and Masterman 
(2017), an elasticity of 1 was utilized (13), and 
this yielded a VSL of USD 2 567 587.03 for 
Barbados in 2019.

With the implementation of octagonal 
warning labels in Barbados, men would 
reduce mean energy intake by 5.6%, mean 
salt intake by one-third (34.7%), mean fat 
intake by 24.3%, mean saturated fat intake 
by 19.5%, and mean added sugars intake by 
13%. 

Among women, the mean energy intake 
would be reduced by 5.3%, mean salt intake 
by one-third (34.4%), mean fat intake by 
27.4%, mean saturated fat intake by 20.5%, 
and mean added sugars intake by 16.7% (see 
Figure 2).

Results

Impact on diet
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Figure 2. Expected reductions in energy intake, total fat intake, saturated fat intake, added 
sugars intake, and salt intake with the adoption of octagonal warning labels in Barbados
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Figure 3. Value of employed workers’ contribution to GDP lost due to the absence of OWL in 
Barbados, by categories of diseases, 2019

When accounting for the broader economic impact beyond productivity losses, the monetized 
mortality loss due to the absence of OWL was USD 732.8 million (95% uncertainty interval 
[525.6 million, 910.7 million]).

Note: GDP: gross domestic product.

These changes in dietary risk factors 
attributed to the introduction of FOP OWL 
in Barbados would avert or delay 
approximately 16% of the deaths due to 
NCDs. 

Out of the total number of deaths averted or 
delayed by warning labels, 57% would be 
from cardiovascular diseases, 29% from 
diabetes, 7% from kidney diseases, 2% from 
liver diseases, and 5% would be from 
cancers.

The total productivity loss due to the absence 
of OWL was USD 12 636 014.98 for 2019 in 
Barbados (see Figure 3).
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Conclusions

Decreases in sodium, added sugars, and 
saturated fat intakes expected with the 
implementation of the octagonal warning 
labels in Barbados also resulted in a 
decreased energy intake. These 
modifications of dietary patterns translated 
into an increase in the total number of 
NCD-specific deaths that were avoided or 
delayed. 

Given the conservative assumptions 
underpinning the counterfactual scenario, 
including the modeling of consumer-level 
behavior changes only as opposed to both 
consumer- and industry-level changes, the 
conservative decreases in nutrient profile 
modeled, and the costing estimates based on 
deaths only not including those associated 
with disabilities, the estimated effects in 

mortality and economic savings are very likely 
to be even higher than the ones shown here.

Nevertheless, the results already indicate that 
the implementation of a mandatory FOP 
warning labeling policy in Barbados could 
prevent at least 16% of deaths from 
diet-related NCDs and save USD 732.8 million 
in mortality costs, further supporting 
effective FOP labels as an important tool to 
protect public health. 

The study supports the conclusion that the 
current CROSQ proposal for a subregional 
standard on FOP labeling, which includes 
OWL, provides the best option available to 
protect the population’s healthy diet and 
health.
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