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Abstract 

Background

Excess dietary salt consumption is a major contributor to 
hypertension and cardiovascular disease. Public education programs 
on the dangers of high salt intake, and population level interventions 
to reduce the salt content in foods are possible strategies to address 
this problem. In Jamaica, there are limited data on the levels of salt 
consumption and the population’s knowledge and practices with 
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regards to salt consumption. This study therefore aims to obtain 
baseline data on salt consumption, salt content in foods sold in 
restaurants, and evaluate knowledge, attitudes, and practices of 
Jamaicans regarding salt consumption.

Methods

The study is divided into four components. Component 1 will be a 
secondary analysis of data on urinary sodium from spot urine samples 
collected as part of a national survey, the Jamaica Health and Lifestyle 
Survey 2016-2017. Component 2 will be a survey of chain and non-
chain restaurants in Jamaica, to estimate the sodium content of foods 
sold in restaurants. Component 3 is another national survey, this time 
on a sample 1,200 individuals to obtain data on knowledge, attitudes 
and practices regarding salt consumption and estimation of urinary 
sodium excretion. Component 4 is a validation study to assess the 
level of agreement between spot urine sodium estimates and 24-hour 
urinary sodium from 120 individuals from Component 3.

Discussion

This study will provide important baseline data on salt consumption in 
Jamaica and will fulfil the first components of the World Health 
Organization SHAKE Technical Package for Salt Reduction. The 
findings will serve as a guide to Jamaica’s Ministry of Health and 
Wellness in the development of a national salt reduction program. 
Findings will also inform interventions to promote individual and 
population level sodium reduction strategies as the country seeks to 
achieve the national target of a 30% reduction in salt consumption by 
2025.

Keywords 
Jamaica, salt intake, sodium content, urinary sodium, salt reduction 
strategies, knowledge attitudes and practices, restaurant foods
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Introduction
High blood pressure is the leading risk factor for the global burden of disease and is responsible for over nine million
deaths worldwide each year.1,2 In Jamaica, data from the Jamaica Health and Lifestyle Survey 2016-2017 (JHLS-III)
showed that two-thirds of the population have an abnormally high blood pressure; approximately one third (33.8%) had
hypertension (more than 140/90 mmHg) and 34.0% had prehypertension (120-139 mmHg systolic or 80-89 mmHg
diastolic) using the JNC-7 classification.3 Data from the Statistical Institute of Jamaica (STATIN) revealed that
cardiovascular disease (CVD) was responsible for almost 6,000 deaths in 2016, representing 32% of all deaths.4 Given
the high burden of hypertension and the fact that hypertension is responsible for approximately 50% of CVD deaths,5 it is
imperative that the Jamaican public be aware of the adverse effects of hypertension and its risk factors. In addition,
Jamaica’s public health agencies and non-governmental organizations working in the health sector have a responsibility
to implement programs to mitigate the impact of elevated blood pressure on population health.

There are many factors that contribute to the burden of hypertension, including salt consumption, obesity, insulin
resistance, psychosocial stress, and genetic predisposition. There are also associations with smoking and harmful use of
alcohol. Reducing dietary salt consumption, reducing obesity, smoking cessation, and avoiding harmful use of alcohol
are among the strategies that can be implemented to reduce hypertension and CVD at the population level.

At present, there is strong evidence to support the potential impact of dietary salt reduction in the general population as a
strategy for the reduction of hypertension and CVD.6–12 For example, the United Kingdom (UK) developed and
successfully implemented a program of voluntary salt reduction in collaboration with the food industry in the early
2000s, in which mean population salt intake was reduced by 15%, from 9.5 g daily in 2003 to 8.1 g daily in 2011.8,9 Over
the same period, there was a corresponding reduction in population mean systolic blood pressure (SBP) of 2.7 mmHg
after adjusting for potential confounding factors.8,9 Stroke and ischemic heart disease (IHD) mortality were reduced by
36% over the same period; it was estimated that approximately 30% of the reduction in stroke and 20% of the reduction in
IHD were attributable to the reduction in salt intake.8

The population approach as a strategy to achieve sodium reduction is supported by recommendations from the World
Health Organization (WHO) and Pan American Health Organization (PAHO).2,13 Key components of the strategy
recommended byWHO and PAHO include public education programs, standardized food labelling, gradual reduction of
salt content in processed foods and national surveillance systems to identify salt intake levels and major sources of salt
intake. It is widely believed that population-based approaches are required to achieve the desired salt reduction, as most
dietary salt consumption comes from processed foods and foods prepared outside the home, rather than by adding salt at
the table.2,13

In addition to the population-based strategies mentioned above, several studies have shown that individual-level
and community-based interventions, including salt substitution, education on salt reduction strategies, use of digital
platforms and electronic education materials are effective in reducing blood pressure and cardiovascular disease.14–17

Of note, Aliasgharzadeh et al. found that multicomponent interventions may be more effective than single component
interventions.16

Measurement of sodium intake in populations is challenging. Measures include dietary assessment and measurement of
urinary sodium excretion.18 Dietary sodium assessment requires significant time commitments, often underestimates
sodium consumption, and is considered by some to be unsuitable for measuring population sodium intake.18 Currently,
24-hour urinary sodium excretion is considered the gold standard method for assessment of sodium consumption.18–20

This procedure is appropriate, given that approximately 90% of consumed sodium is excreted in the urine.18 The 24-hour
urine collection is still challenging to accomplish in large population-based studies, resulting in some studies estimating
24-hour urine excretion from a spot urine specimen.18–20 A number of formulae have been published for estimating
24 hour urine sodium excretion from spot urine specimens, including the Tanaka formula,21 the Kawasaki formula22 the
INTERSALT formula,23 and the PAHO formula.13 A recent systematic review and meta-analysis found that estimates of
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mean population sodium intake from spot urine samples can provide a good indication of overall population salt intake
with excellent sensitivity and specificity.20

Globally, salt consumption is much higher than recommended. In 2010, global mean sodium intake was 3.95 g/day, with
intake in men being approximately 10% higher than in women.24 Intakes were highest in East Asia, Central Asia and
Eastern Europe and lowest in sub-Saharan Africa and Latin America.24 In the United States mean sodium intake was
approximately 3.6 g/day and exceeded the recommended daily intake of 2.3 g/day for all age groups except for those
2-3 years old.25 Data from the Health of the Nation Study in Barbados showed that mean sodium intake was 2.7 g/day,
with intakes higher in men and young people.26 Approximately 67% of individuals exceeded the WHO recommended
limit of 2.0 g/day.26

There are very little data on salt consumption patterns among Jamaicans, but it is generally believed that salt consumption
is high. This is due to frequent consumption of salted meats (e.g., salt fish, salt mackerel, salted pork) in popular local
dishes, frequent consumption of canned foods (such as corned beef), and frequent intake of fast foods, which are often
high in salt content. Data from the 1990s provide some evidence for high salt consumption in Jamaica. In the Sodium
Reduction Trial (SORT), baseline sodium excretion was found to be 149 mEq/day (3,437 mg/day) among a sample of
56 patients.27 Additionally, the Spanish Cohort Study reported estimated sodium excretion of 3.3 g/24 hour,28 but no
recent or national estimates are available. More recently, data from JHLS-III found that among urban participants only
52% were classified as having a low salt diet, defined as no added salt at the table and infrequent consumption of
processed foods.29

In keeping with the recommendations of WHO and PAHO and consistent with Caribbean Community (CARICOM)
recommendations and a mandate of the Ministry of Health andWellness in Jamaica, we propose the implementation of a
national salt reduction program in order to reduce blood pressure and associated CVD. The program will be aligned with
the overall Ministry of Health’s National Strategic and Action Plan for Prevention and Control of Non-Communicable
Diseases (NCDs) and the mandate of the Food Industry Task Force. Implementation of a national salt reduction program
and achieving the desired effect of reduced blood pressure and associated CVD will require a sequence of actions
including the steps included in the WHO SHAKE Technical Package for Salt reduction Program. These strategies
include: (i) “measure andmonitor salt intake” in the population; (ii) “promote reformulation of foods andmeals to contain
less salt”; (iii) “implement standards for effective and accurate labelling and marketing of food”; (iv) “educate and
communicate to empower individuals to eat less salt”; and (v) creating “support settings to promote healthy eating”.2

Jamaica has adopted the global target set by WHO to reduce salt consumption by 30% by 2025. However, Jamaica does
not have any baseline data on current salt consumption and therefore would be unable to indicate whether these targets are
being met. Additionally, Jamaica does not any available data on salt content in restaurant foods, but a previous study had
collected data on sodium content in packaged foods.30

The objectives of this study are as follows:

1. Objective 1: To estimate dietary sodium consumption among Jamaicans using spot urinary sodium analyses.

2. Objective 2: To assess the use of sodium in the preparation of restaurant foods and estimate the sodium content
in restaurant foods.

3. Objective 3:To conduct a baseline survey on current knowledge, attitudes, and practices regarding salt intake in
Jamaica, and estimate current levels of salt consumption.Wewill also evaluate associations between knowledge
and attitudes regarding salt consumption and actual estimated salt consumption, dietary and other health
behaviors, and health characteristics including, blood pressure and body mass index.

4. Objective 4: To evaluate the accuracy of spot urine sodium as a measure of dietary sodium intake in the
Jamaican setting by comparing estimates to 24-hour urinary sodium excretion.

Further details on data sources, sample size and procedures are given in the Methods section.

Methods
The project will consist of the following components in order to fulfil objectives 1-4 outlined in the Introduction:
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1. Component 1: A cross-sectional analysis of data from approximately 1,000 spot urine samples collected as part
of the JHLS-III.

2. Component 2: A baseline survey of sodium content in commonly consumed foods sold in restaurants chains
and individual restaurants.

3. Component 3: Conducting a baseline survey of knowledge, attitudes and practices regarding salt consumption
and estimation of urinary sodium excretion, dietary and other health behaviors, blood pressure and anthro-
pometry.

4. Component 4:Validation study assessing agreement between spot urinary sodium and 24-hour urinary sodium
in assessing dietary salt consumption.

Details of each component are described below.

Component 1: spot urine sodium analyses
Data sources

Data from 1,091 spot urine sodium samples, along with relevant sociodemographic and biomedical data were obtained
from the third Jamaica Health and Lifestyle Survey (JHLS-III), which was conducted between September 2016
and February 2017.3 Some details on the procedures used in JHLS-III have been published.29 The survey enrolled a
nationally representative sample of Jamaicans 15 years and older using a multi-stage sampling design. In the first stage,
171 enumeration districts (EDs) were randomly selected from a national total of 6,241 EDs, with selection probability
proportionate to the size of the ED. In the second stage, 20 households (dwellings) are systematically selected within each
ED, using a random starting point.Within each household one individual is selected using the Kishmethod.31 The survey
collected data on a wide cross-section of health issues using questionnaires, physical measurements, point-of-care and
laboratory measurements and geo-informatics (GIS) mapping. An early morning spot urine sample was collected from
study participants and urine sodiummeasured using the Roche 9180 Electrolyte Analyzer (Mannheim, Germany). These
data along with relevant sociodemographic data and data on hypertension and risk factors or comorbidities were obtained
from the JHLS-III Research Group. The specific variables included are available as Extended Data. JHLS-III previously
received ethical approval from the UWI (Mona) Ethics Committee (ECP 25, 15/16) and the Ministry of Health Ethics
Committee (Study Number 2015/51).

Inclusion and exclusion criteria

For this component we will include participants from JHLS-III who have available data for urinary sodium. We will
exclude participants with missing data on urinary sodium, age, or sex.

Sample size and power

Given that we have a fixed available sample size we estimated the power for the 1,091 available urine sodium samples.
A design effect for the survey was calculated given the multistage sampling procedure. This was done by calculating the
ratio of the variance of the urinary sodium values in samples from JHLS-III with and without accounting for survey
design. The estimated design effect was 1.94. Using this design effect our sample of 1,091 participants translates to an
effective sample size of 563 participants. Hypothesized mean sodium excretion was obtained from the Health of the
Nations Study in Barbados.26 Mean sodium intake in that study was 2,656 mg per day. Using the ‘power onemean’
command in Stata (RRID:SCR_012763) and 10% margin of error (i.e., 2,656 vs. 2,390), the effective sample size of
563 gave a power of 97.5%.

Statistical analyses

From these data we will estimate mean dietary sodium consumption and the proportion of patients with high dietary
sodium consumption. The PAHO formula will be used to estimate 24-hour urine sodium and potassium.23

The PAHO formula uses measured spot urine sodium or potassium divided by measured spot urine creatinine multiplied
by estimated 24-hour urine creatinine as shown below.32,33 The 24-hour urine creatinine was estimated using the Chronic
Kidney Disease Epidemiology Collaboration (CKD-EPI) formula.32,33
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Equation 1. PAHO formula for 24-hour urine sodium.

Estimated 24�hour value¼ measured spot urineNaor K÷measured spot urineCrð Þ� estimated 24�hour urinaryCr½ �:

Equation 2. CKD-EPI formula for 24-hour urine creatinine.

Estimated 24�hour urineCr¼ 879:89þ12:51�weight kgð Þ�6:19� ageþ 34:51 if blackð Þ� 379:42 if femaleð Þ½ �

Note: PAHO, Pan American Health organization; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration;
Cr, creatinine; BMI, body mass index; Na, sodium; K, potassium.

We will also estimate how dietary sodium consumption vary by sex and other sociodemographic factors, self-reported
dietary practices, and biomedical characteristics, including blood pressure levels and hypertension awareness. Multi-
variable regression models will be used to identify factors associated with high sodium intake. Analyses will be weighted
to account for survey design.

Component 2: salt content of foods sold in restaurants
For this component, the research team will conduct a search to obtain a listing of registered food establishments (defined
as serving pre-prepared meals) within Jamaica. All restaurants serving meals that are ready to eat will be eligible for
inclusion. A list of such food outlets will be obtained by reviewing listings from the Jamaica Telephone Directory and
contacting relevant regulatory organizations responsible for licensing food establishments under Jamaica’s Public Health
Act. After compiling the list of food establishments, wewill select a sample consisting firstly of restaurant chains, defined
as having three or more local branches, then a sample of other restaurants with one or two local branches. This sample of
non-chain food establishments will comprise five randomly selected restaurants/cook shops for each of the 60 electoral
districts selected for ‘Component 3’ of the study as described below. This will result in a sample of 300 non-chain
restaurants. The number of chain restaurants will be determined after we have completed our search for registered food
establishments. There is no standard system of restaurant classification in Jamaica. In our analyses we will further define
restaurants as fast food restaurants, standard dining in restaurants, and cafes.

Inclusion criteria for this phase of the studywill be food establishments that sell ready to eat food items prepared at the site
of the restaurant or cookshop. Establishments that sell only packaged food prepared elsewhere will be excluded.

For each selected food establishment, we will contact the restaurant owner or manager initially via telephone and
introduce the study and its objectives. The consent form for food establishments can be found as Extended data.41

If necessary, an in-person meeting will be arranged. We will seek to obtain a listing of meal items sold in these
establishments and information on recipes/ingredient quantities, methods of food preparation and portion sizes to
estimate salt content of foods sold by the establishment. We will also seek to obtain information on nutrient content
of food sold if these have been previously determined. We will also gather publicly available data on recipes, ingredient
quantities, and salt content of meals from restaurant websites and/or social media pages. Where we have difficulty
obtaining specific recipes or ingredient quantities, we will estimate salt content based on typical recipes for similar items
in the Jamaican context. We will also seek to obtain data from sources such as the US Department of Agriculture Food
Central Database international chain restaurants. We will document the extent to which our estimates are based on shared
recipes and reported methods of preparation as opposed to estimates made from typical recipes. Foods will again be
categorized into groups (e.g., burgers, fries, chicken preparations, fish preparations, patties, loaves, cooked lunches). The
specific food categories with be decided in the analysis stage of the study, guided by the study nutritionist. For each food
group, wewill estimate mean sodium content per meal and proportion of foods with high salt content. Given that analyses
will be purely descriptive, we have not performed sample size or power calculations, but we will report findings based on
the available data. We will, however, compute power after the restaurants have been selected in order to assess the
probable type 2 error associated with our estimates.

Component 3: survey of knowledge, attitudes and practice regarding salt intake and estimation of salt
consumption levels
The survey will use a nationally representative sample of 1,200 participants aged 18 years or older. We will approach
STATIN to select a total of 60 EDs from all 14 parishes, using probability proportionate to size. Within each ED, we will
select 20 households and within each household we will select one individual, using the Kish method.31
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Inclusion and exclusion criteria

We will include non-institutionalized adults, aged 18 years and older, resident in the selected ED. We will exclude
institutionalized participants or individuals who are unable to complete the questionnaire due to impaired capacity to
understand the questions asked or inability to speak. No other health or social condition were considered as inclusion or
exclusion criteria. However, we are collecting data on participants use of medications for hypertension and, specifically,
if they are using diuretics. We will assess whether there are differences in urine sodium excretion for those with
hypertension or on diuretic therapy. Where necessary we will exclude participants on diuretic therapy from analyses or
conduct sensitivity analyses with models excluding and including persons on diuretic therapy.

Recruitment

For each selected community we will first obtain a map of the community from STATIN and then arrange a visit to the
community to establish the number of households and determine the household sampling interval. We aim to select
20 individuals from each ED, one from each household. The household sampling interval will therefore be determined by
dividing the number of households by 20. A visit will be made to each selected household and one person will be selected
using the Kish method.31 For this procedure, the trained data collectors make a list of all the household members who are
eligible to participate in the study, ordered by age and sex and the select one person based on a random number system.
If the participant from the selected household refuses to participate we will attempt to recruit a participant from the
neighboring household. Recruitment will be supervised by the study’s project coordinator.

Data collection

For each selected participant, we will first obtain informed consent (verbal or written) and then administer a questionnaire
to evaluate knowledge about salt intake and health, attitudes with regards to salt intake and low salt diet, and current
practices of salt intake. Where verbal consent is obtained this would be witnessed and signed by the research assistant
obtaining consent. This informed consent procedure has been approved by the UWI and the Ministry of Health and
Wellness Ethics Committees. The questionnaire and consent form can be found as Extended data.39,40 The questionnaire
was developed based on a review of published questionnaires on dietary salt intake identified through a search of PubMed
(RRID:SCR_004846) andGoogle (RRID:SCR_017097).34–36Questionswere adapted to ensure cultural appropriateness
for the Jamaican context.

In addition to the questions on knowledge attitudes and practices regarding salt intake, we will also administer a partial
food frequency questionnaire (FFQ) to assess frequency of consumption of high salt foods and compare this with the
frequency of consumption of low salt or other healthy foods. The FFQ was derived from a local FFQ which was
previously validated for use in Jamaica.37 The FFQ has undergone several updates using 24-hour recalls to calibrate food
listings and capture detailed use of sodium and related food preparation practices. Instruments have been used
successfully in a sodium reduction trial (Jamaica) and a more recent Barbados study of ultra-processed food (UPF)
intakes.27,38

Additional questionnaire items will include physical activity and smoking practices as measures of other health
behaviors. Physical activity will be assessed using the English version of the Short International Physical Activity
Questionnaire (IPAQ), which is now in the public domain. The full questionnaire (including sections on knowledge,
attitudes and practices, food frequency and physical activity) was pre-tested to ensure accuracy and acceptability within
the Jamaican context. Pre-testing involved the administration of the questionnaire to approximately 20 individualswho fit
the project’s inclusion criteria and assess time taken to administer the questionnaire, making note of any difficulty with
answering specific questionnaire items and ask for specific feedback on the questionnaire. Adjustments were then made
to improve understandability and acceptability. We will also measure weight, height, waist circumference, hip circum-
ference and blood pressure and collect an early morning, or casual, spot urine sample to measure urine sodium excretion.
Instructions for collecting the urine sample will be given at the time of recruitment into the study. Urine sodium will be
measured using the Roche 9180 Electrolyte Analyzer (Mannheim, Germany) at the Tropical Metabolism Research Unit
laboratory.

Coronavirus disease 2019 (COVID-19) considerations

Field work for this component began in the first quarter of 2022. Interviews for questionnaire administration are
completed via telephone to minimize person to person contact. In light of the COVID-19 pandemic we have instituted
contact precautions in keeping with the Mona Research Ethics Committee Guidelines on conducting face-to-face
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research in light of COVID-19. Specifically, we will require all data collectors to wear masks and practice appropriate
hand sanitization and handwashing during recruitment and measurement. Respondents will also be required to wear
masks during the interactions with data collectors. We will provide disposable masks for respondents where necessary.
All data collectors are encouraged to receive the COVID-19 vaccine prior to the beginning of data collection.

Sample size and power

Sample size was calculated using the ‘power onemean’ command in Stata. Using the mean of 2,656 mg/day from the
Barbados Health of the Nation Study as outlined above26 and a 7.5% margin of error (i.e., 2,656 vs. 2,457), the required
sample size with alpha 0.05 and power 80%was estimated as 511. Given the design effect of 1.94 as calculated above, the
minimum sample size accounting for survey designwould be 991.Wewill target a sample size of 1,200 participants (20%
above the minimum sample size) to allow for participant non-response and missing data.

Data management

Data will be collected by trained data collectors using password-protected tablet computers, with REDCap (RRID:
SCR_003445) data collection software.Wewill include range and consistency checks tominimize data entry errors. Data
collected on the tablets will be protected using data encryption. Options to transfer data to external drives (e.g., USB flash
drives and SD cards will be disabled. Data will then be uploaded to a secure server using data encryption protocols.
Deidentified data will then be downloaded for analysis. Access to data will be limited only tomembers of the study’s data
analysis team. De-identified data will be kept indefinitely. Identifiable data, such as consent forms will be kept on secure
encrypted servers and will be destroyed by permanent deletion from the server after five years. To assess data accuracy
and reliability of data, we will have project staff recollect data from 5–10% of respondents to check against the original
collected data.

Statistical analyses

From these data we will estimate the proportion of participants reporting appropriate knowledge on the effects of salt
on health, and the proportion of participants with various attitudes and practices regarding salt intake. We will also
obtain mean urine sodium concentration and estimate 24-hour urine sodium using the PAHO (Equation 1) equations.
We will also explore the development of a new equation for use in Jamaica and similar populations from our validation
study in ‘Component 4’, outlined below. We will then estimate the proportion of patients with high dietary sodium
consumption. We will also evaluate how dietary sodium consumption, knowledge, attitudes and practices vary by sex,
other sociodemographic factors, and biomedical characteristics, including blood pressure levels and hypertension
awareness. The analyses for the evaluation of knowledge attitudes and practices will be primarily descriptive, but we
will use scores to classify persons in KAP categories. These categories will be created in the analysis phase of the study.
Multivariable regression models will be used to identify factors associated with high sodium intake and with good
knowledge, attitudes, or practices related to salt intake. Analyses will be weighted to account for survey design.

Component 4: validation study using 24-hour urinary sodium
A 10% sub-sample from ‘Component 3’, described above, will be asked to provide a 24-hour urine sample to measure
24-hour urine sodium excretion to assess the accuracy of spot urine sodium estimation and the correlation between spot
urinary sodium and 24-hour urinary sodium. The sub-sample will consist of participants from the first six EDs to be
recruited for the survey in ‘Component 3’. All participants from these first six EDs will be included. We will exclude
participants who are unwilling to carry out the 24-hour urine collection. If we have less than 120 participants from the first
six EDs, we will continue to recruit from the next EDs until the targeted sample of 120 individuals is reached. We will
estimate 24-hour urine sodium from the spot urine sodium and then assess the levels of agreement between 24-hour urine
sodium estimated from spot urinary sodium and 24-hour urinary sodium from the 24-hour urine sample. Data from this
validation study will be used to calibrate equations for estimating 24-hour urinary sodium from spot urinary sodium
measurements. These new equations from local data may then be used for this and future studies on urine sodium
excretion.

The procedure for collecting 24-hour urine sample will be as follows: On the morning of the start of the 24-hour period,
the participant must urinate to completely empty the bladder and record the start time. This “first-pass urine” is discarded.
Subsequently all urine passed is collected in a container, including the first urine of the followingmorning. This should be
at the same time as the previous morning to ensure 24 hours is completed. The time the final urine sample is passed is
recorded. The container with the 24-hour urine sample will be collected from the participant later that morning. The
information sheet for the 24-hour urine collection can be found as Extended data.42
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After the samples have been collected, we will assess we will assess urine volume, measure urine sodium concentration,
urine potassium concentration and urine creatinine. Wewill exclude participants whose 24 hour urine volume is <500 ml
or collection time is <22 hours; wewill also exclude participants whose 24 hr urine creatinine is greater than 2SD above or
below the sex-specific mean (Du et al 2021). Where collection time is shorter or longer than 24 hours, we will adjust the
volume to 24-hours by dividing the total volume by collection time (in hours) and multiplying by 24 (Jackson et al 2020).

Sample size and power

Sample size calculations were estimated using the ‘power onecorrelation’ command in Stata. Estimated correlation
coefficients for spot urinary sodium compared to 24-hour urinary sodiumwere obtained from Brown et al.,23 and Tanaka
et al.,21 using data fromWestern and Japanese participants in the INTERSALT study. Estimated correlation coefficients
were 0.46 for men and 0.34 for women in the study by Brown et al., and 0.65 for men and women combined in the study
by Tanaka et al. Using 0.40 and 0.65 as the null and alternate estimates, yield as sample size of 67. If wewent for a slightly
more precise estimate of 0.4 and 0.60, the required sample size would be 112 participants. The targeted 120 participants
should be adequately powered to assess correlations between spot and 24-hour urine sodium in this study.

Statistical analyses

Agreement between different measures of dietary sodium consumption will be computed using the intra-class correlation
coefficients and Bland-Altman plots. We will assess whether physical activity level is associated with 24 hour or spot
urine sodium and adjust accordingly. We will also classify participants as high salt consumption based on WHO
recommended values and assess the level of agreement between classification based on the spot urine sodium and 24-hour
urine sodium using the kappa statistics.

Reports and publication
The findings from the study will be shared initially as a project report to the funding agency and shared with relevant
stakeholders such as the Ministry of Health and Wellness. We will also host a project dissemination symposium to share
findings in a public forum. Additionally, findings from the study will be shared at academic conferences and in peer
reviewed publications.

Ethical considerations
The studywill be conducted in full compliance with international ethical standards as well as theMona Campus Research
Ethics Committee andMinistry of Health Advisory Panel on Ethics andMedico-Legal Affairs guidelines for the conduct
of research. Ethical approval for the study was obtained from the University of the West Indies Mona Campus Research
Ethics Committee (study number: CRECMN.153 2020/2021; approved August 17, 2021) and theMinistry of Health and
Wellness Advisory Panel on Ethics and Medico-Legal Affairs (study number: 2021/05; approved August 25, 2021).

This is aminimal risk study, involving analyses of previously collected data, questionnaires on non-sensitive subjects and
non-invasive measurements. Participants will provide written informed consent or witnessed verbal consent, given the
limitation of face-to-face contact due to COVID-19.Where face-to-face contact is necessary, wewill observe appropriate
precautions, including wearing of masks and hand sanitization. Data will be stored on password-protected computers or
tablets, or in locked filing cabinets, and treated with strict confidentiality. Each study participant will be given a unique
study identification number that will be recorded on the consent forms and data collection records. Consent forms will be
kept separately from the data collection records to protect participants identity. There are no direct benefits to the
participants, except for receiving information on blood pressure, body size, and the effects of salt on health. Participants
will be selected based on their residence in randomly selected communities and not because of easy availability or
diminished autonomy. The restaurant owners or managers will also provide written or verbal informed consent.

Study status
At present we are conducting data analyses to complete the requirements for ‘Component 1’, creating a database of
restaurants in Jamaica for ‘Component 2’ and have begun field work and data collection for ‘Component 3’ and
‘Component 4’.

Discussion
This studywill provide important baseline data on salt consumption in Jamaica andwill fulfil interventions recommended
in the first component of the WHO SHAKE Technical Package for Salt Reduction. The findings will serve as a guide to
Jamaica’s Ministry of Health and Wellness in the development of a national salt reduction program. Findings will also
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inform interventions to promote individual and population level sodium reduction strategies as the country seeks to
achieve the national target of a 30% reduction in salt consumption by 2025.

This study has some limitations. Given the limited funds available for the study, we have constrained the sample size of
‘Component 3’ to 1,200 individuals. While this will provide reasonable power for our main study question, estimates for
subgroups with the population may be imprecise and our ability to identify associations between salt intake and some
characteristics may be limited. We also anticipate that some restaurant owners may be unwilling to share information on
ingredient quantities/recipes and as such some of these estimates may be based on usual practice by our nutritionist.
Additionally, it would have been useful to measure salt content in food samples for the restaurants, but we do not have
funding for this. We intend to seek funding to perform such measurements in future studies. For component 4, we did not
collect information on lean meat intake and therefore will not be able to assess how this relates to 24-hour urine sodium.

The strengths of this study include the use of a nationally representative population-based sample, thus ensuring that the
findings will be generalizable to the Jamaican population. Themulti-component structure of this studywill ensure that we
address several important questions related to salt and health in the Jamaican context. The broad team on investigators and
the joint effort between the Ministry of Health and Wellness and the University of the West Indies will ensure that the
findings are taken up and translated into policy.

Overall, we believe that this is an important study for Jamaica with the potential to have a major impact on public health
policy. Findings will also be relevant and applicable to other countries in the Caribbean region and other populations with
similar socio-cultural characteristics, including black populations in North America and Europe. The study therefore has
the capacity to improve the lives of people in Jamaica and beyond.

Data availability
Underlying data
No data are associated with this article.

Data for the Jamaica Health and Lifestyle Survey 2016-2017,3 which are being used in this study may be accessed by
contacting the investigators at caihr@uwimona.edu.jm.

Extended data
Figshare: The Jamaica Salt Consumption, Knowledge, Attitudes and Practices (Salt-KAP) Study Participant Question-
naire. https://doi.org/10.6084/m9.figshare.20056850.39

Figshare: Consent form for individual participants in the Jamaica Salt Consumption, Knowledge, Attitudes and Practices
(Salt-KAP) Study. https://doi.org/10.6084/m9.figshare.20057189.40

Figshare: Consent form for food establishments for the Jamaica Salt Consumption, Knowledge, Attitudes and Practice
(Salt-KAP) Study. https://doi.org/10.6084/m9.figshare.20057204.41

Figshare: 24 Hour Urine Collection Information Sheet for Salt-KAP Study. https://doi.org/10.6084/m9.figshare.
20129903.42

Figshare: Data to be Obtained From JHLS-III For Component 1 of the Jamaica Salt Consumption Study. https://doi.org/
10.6084/m9.figshare.24589452.43

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).
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Very good study with clear objectives. My comments mainly related to the following points:
Inclusion and exclusion criteria: you should include more details for exclusion criteria 
although you are using spot urine you need to explain if you are excluding participants with 
hypertension medications or diuretics medications. these points should include in exclusion 
even if spot urine is used.  
 

○

Are you using two formulas to estimate sodium intakes NTERSALT formula and PAHO 
formula....are aiming to compare between them or you will use one formula and which one 
fit Jamaica population. 
 

○

Component 2: salt content of foods sold in restaurants. Very good but the aim should be 
clear. the aim her not to estimate sodium but to identify main source of sodium in food 
intakes.  
 

○

Component 3, how you will assess KAP which protocol or questionnaire and are you using 
scoring system just to describe KAP.  
 

○

Component 4, In order to do it correct you need to include more information and 
measurements regarding exclusion criteria such as acceptable total 24-hour urine sample 
500 ml and above, acceptable level of 24-hour creatinine to measure adequate 24-hour 
urine sample, measure amount of lean meat intake, these points can be found in studies 
dealing with 24-hour urine. Including IPAQ very good but not limited to assess physical 
activity but also important for justify differences in estimated sodium intake between 24-
hour and spot urine.  
 

○

General notes, what are reference for food frequency questionnaire is it general or specific 
for salt intake (Data collection). 
 

○

it will be good to include intervention studies in references and introduction to highlight 
benefit of this study for future intervention studies. 

○
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 22 Nov 2023
Trevor S Ferguson 

To: Amjad Jarrar 
 
Thank you for taking the time to review this manuscript and providing insightful 
suggestions.  
 
Responses to the specific comments are given below. Responses are in bold type.

Inclusion and exclusion criteria: you should include more details for exclusion criteria 
although you are using spot urine you need to explain if you are excluding 
participants with hypertension medications or diuretics medications. these points 
should include in exclusion even if spot urine is used. 

○

For component three, we have collected data on participants' use of medications for 
hypertension and, specifically, if they are using diuretics. We will assess whether there 
are differences in urine sodium excretion for those with hypertension or on diuretic 
therapy. Where necessary, we will exclude participants on diuretic therapy from 
analyses or conduct sensitivity analyses with models excluding and including persons 
on diuretic therapy.  For component one, we included hypertension as a covariate in 
our analyses. A note to this effect has been added to the section on inclusion and 
exclusion criteria for component three. 
 
Note also that the analyses for component one have now been completed and a paper 
published.

Are you using two formulas to estimate sodium intakes NTERSALT formula and PAHO 
formula....are aiming to compare between them or you will use one formula and 
which one fit Jamaica population.

○

We will use the PAHO formula as the since this allows us to estimate both sodium and 
potassium. We have removed the INTERSALT formula from the protocol.

Component 2: salt content of foods sold in restaurants. Very good but the aim should 
be clear. the aim her not to estimate sodium but to identify main source of sodium in 
food intakes. 

○

We have adjusted the aim as follows: To assess the use of sodium in the preparation of 
restaurant foods and estimate the sodium content in restaurant foods.

Component 3, how you will assess KAP which protocol or questionnaire and are you 
using scoring system just to describe KAP. 

○

The analyses for the evaluation of knowledge attitudes and practices will be primarily 
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descriptive, but we will use scores to classify persons in KAP categories. These 
categories will be created in the analysis phase of the study.

Component 4, In order to do it correct you need to include more information and 
measurements regarding exclusion criteria such as acceptable total 24-hour urine 
sample 500 ml and above, acceptable level of 24-hour creatinine to measure 
adequate 24-hour urine sample, measure amount of lean meat intake, these points 
can be found in studies dealing with 24-hour urine. Including IPAQ very good but not 
limited to assess physical activity but also important for justify differences in 
estimated sodium intake between 24-hour and spot urine. 

○

We will exclude participants whose collection time is <500 ml and <22 hours or >26 
hours; we will also exclude participants whose 24-hour urine creatinine is greater than 
2SD above or below the sex-specific mean (Du et al 2021; Jackson et al 2020). We will 
also assess whether physical activity level is associated with 24-hour or spot urine 
sodium and adjust accordingly.  We did not collect data on lean meat intake, therefore 
we have listed this as a limitation.

General notes, what are reference for food frequency questionnaire is it general or 
specific for salt intake (Data collection).

○

The FFQ was derived from a local FFQ which was previously validated for use in 
Jamaica (Jackson, 2011). The FFQ has undergone several updates using 24-hour recalls 
to calibrate food listings and capture detailed use of sodium and related food 
preparation practices. Instruments have been used successfully in a sodium reduction 
trial (Jamaica) and a more recent Barbados study of ultra-processed food (UPF) intakes 
(Forrester 2005; Harris 2021).

it will be good to include intervention studies in references and introduction to 
highlight benefit of this study for future intervention studies. 

○

A paragraph on the effect of interventions to reduce sodium has been added to the 
introduction.  
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Title: doesn’t reflect all objectives or components from the protocol (for ex. sodium content in 
foods is lacking) 
 

 
Page 18 of 21

F1000Research 2023, 11:721 Last updated: 22 JAN 2024

https://doi.org/10.5256/f1000research.134637.r182576
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-9818-7023


Introduction:
Since restaurant foods will exclusively be studied by sodium content, more information is 
necessary to understand why these were selected instead of home-made foods and/or 
processed foods. 
 

○

Repeats the purpose of the protocol: first, indicates that seeks to conduct base line 
assessment and later specifies the objectives.

○

Methods:
Component 1: Sociodemographic and biomedical variables could be listed to have a better 
idea which were selected. 
 

○

Component 2: a) what type of restaurants you plan to select? Do you have a classification of 
the types of restaurants available in Jamaica? b) How usual is it to know the sodium content 
of preparations and/or their ingredients in Jamaica? c) What happens if there is not enough 
and updated information on sodium content of these foods, especially local? Would you use 
food composition tables to estimate the sodium content in the preparations, which ones? d) 
How do you plan to do the sensibility analysis (method?) e) If you plan to do food analysis 
for sodium a protocol for sampling, managing the sample and methodological aspects is 
needed. f) Do you have a criterion for grouping the specified food group categories? 
 

○

Component 3: In addition to age what other variables will you consider when selecting the 
sample? For ex. Sex, income, studies, with or without hypertension or CVD, etc

○

 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Partly

Are the datasets clearly presented in a useable and accessible format?
Yes
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Thank you for taking the time to review this manuscript and for your insightful 
recommendations. 
 
Please see below a point by point response to the specific comments. The responses are in 
bold type. 
Title: doesn’t reflect all objectives or components from the protocol (for ex. sodium content 
in foods is lacking) 
Revised Title: The Jamaica Salt Consumption Study Protocol: Sodium Intake; Sodium 
Content in Restaurant Foods; Knowledge, Attitudes, and Practices; Spot Urine Sodium 
Validation 
 
Introduction: 

Since restaurant foods will exclusively be studied by sodium content, more 
information is necessary to understand why these were selected instead of home-
made foods and/or processed foods.

○

The sodium content of pre-packaged foods and beverages, available retail in Jamaica, 
were assessed previously as part of a separate study (Soares-Wynter 2020).  This has 
now been added in the introduction

Repeats the purpose of the protocol: first, indicates that seeks to conduct base line 
assessment and later specifies the objectives.

○

The first statement was removed and the specific objectives kept. 
 
Methods:

Component 1: Sociodemographic and biomedical variables could be listed to have a 
better idea which were selected.

○

Supplementary file  with list of variables added. See: 
https://doi.org/10.6084/m9.figshare.24589452

Component 2: a) what type of restaurants you plan to select? All restaurants serving 
meals that are ready to eat will be eligible for inclusion

○

Do you have a classification of the types of restaurants available in Jamaica? There is 
no standard system of restaurant classification in Jamaica. We have defined 
chain restaurants as chain restaurants if they have three or more local 
branches. In our analyses we will further define restaurants as fast food 
restaurants; standard dining in restaurants and cafes.  

○

b) How usual is it to know the sodium content of preparations and/or their 
ingredients in Jamaica? Sodium content of restaurant foods are usually not 
known as it is not required for restaurants to have available nutrition 
information. The purpose of the study is to try to ascertain this by getting 
information on ingredients used and food preparation practices.  

○

c) What happens if there is not enough and updated information on sodium content 
of these foods, especially local? Would you use food composition tables to estimate 
the sodium content in the preparations, which ones? Yes, where data are not 
available, we will use publicly available databases such as the USDA Food 
database. See extract from paragraph 3 in the section from component 2: “We 
will also seek to obtain information on nutrient content of food sold if these 
have been previously determined. We will also gather publicly available data on 

○
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recipes, ingredient quantities, and salt content of meals from restaurant 
websites and/or social media pages. Where we have difficulty obtaining specific 
recipes or ingredient quantities, we will estimate salt content based on typical 
recipes for similar items in the Jamaican context.” We also added the following 
sentence: “We will also seek to obtain data from sources such as the US 
Department of Agriculture Food Central Database international chain 
restaurants.”
d) How do you plan to do the sensibility analysis (method?) This has been removed 
from the protocol.  

○

e) If you plan to do food analysis for sodium a protocol for sampling, managing the 
sample and methodological aspects is needed. This has been removed from the 
protocol. We will consider food analysis in future studies.  

○

f) Do you have a criterion for grouping the specified food group categories? 
Categories will be created in the analysis stage, guided by the study nutritionist. 
This has now been added in the revised version. 
 

○

Component 3: In addition to age what other variables will you consider when 
selecting the sample? For ex. Sex, income, studies, with or without hypertension or 
CVD, etc. We employed the Kish Method for sampling within communities. For 
this procedure, the data collector makes a list of all the household members 
who are eligible to participate in the study, ordered by age and sex and then 
select one person based on a random number system. We did not consider 
hypertension, CVD or other health or social conditions in selecting participants 
for the study. The text has been updated to reflect this.

○
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