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The World Health Organization recommends a daily salt intake of less than 5.0 g. Similarly, Malaysia’s
Salt Reduction Strategy to Prevent and Control Non-communicable Diseases (2021-2025) targets a
daily intake of less than 6.0 g by 2025, achievable through salt reduction in processed and prepared
foods. However, the lack of maximum salt targets for food businesses to adhere to, poses a potential
challenge to the effectiveness of salt reduction efforts. This paper presents a step-wise approach to
propose maximum salt targets in key food categories, paving the way for mandatory or voluntary
policy interventions. Following a step-wise approach by Downs et al. (2015) for setting national

salt targets, this study systematically proposed maximum salt targets for selected food categories.
Steps included: (1) identifying major contributors to dietary salt; (2) selecting target food categories;
and (3) establishing target levels. Steps 1 and 2 were performed by reviewing literature from local
dietary survey and analyzing street food nutrient content as well as retrieving secondary data from
previous market surveys. An additional market survey was conducted in February 2024 following the
gazettement of mandatory sodium labelling in January 2024. Scatter plot analysis, literature reviews
and expert consultations were used to achieve Step 3. Step 1 identified that the major contributors
to Malaysia’s salt intake are cooked food and processed foods. A total of 14 food categories under
the Food Regulation 1985 were selected for target setting based on their contribution to dietary salt
intake and relevance to ongoing revision in the Malaysia Food Act 1983 (Step 2). The 75th percentile
sodium level was selected as the maximum salt target and adjusted by a further 10-20% reduction
based on sales data from a reputable source (Step 3). This study proposed maximum salt targets for
14 food categories, which are recognised as major contributors to salt intake in Malaysian diets. There
is a need to further engage with stakeholders and develop monitoring mechanisms to support the
implementation of maximum salt targets as well as evaluating consumer behaviour changes.
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Background

Cardiovascular diseases (CVDs), such as coronary artery disease and stroke, are the leading cause of global
deaths, accounting for 32% of all fatalities'. In Malaysia, hypertension is a primary contributor to CVDs,
affecting around 30% (approximately 6.4 million) of adults aged 18 and above®. The Malaysian Community Salt
Survey (MyCoSS) (2017-2018), revealed that 79% of Malaysians consume excessive salt*with an average intake
of 7.9 g/day, surpassing the World Health Organization (WHO) recommended intake of less than 5.0 g/day>*.

Reducing salt intake is one of the most cost-effective strategies for preventing CVDs>. While many countries
are leaning towards regulatory approaches, there remains an urgent need to expedite these endeavors and
enhance monitoring and evaluation strategies to meet salt reduction targets®. Malaysia’s Salt Reduction Strategy
to Prevent and Control Non-communicable Diseases (NCDs) (2021-2025) aims for a daily intake of 6.0 g by
2025. One key recommendation is comprehensive monitoring of salt content in ready-to-eat processed foods’.
A supplementary strategy focuses on the out-of-home sector, which often lacks salt targets and serve high-salt
foods®.

Prepared and processed foods typically contain high levels of ‘hidden salt, which consumers are often unaware
of’. In low- and middle-income countries (LMICs), high salt consumption is often associated with discretionary
salt usage in cooking and condiments like fish sauce and soy sauce'’. Street vendors and food establishments also
offer high-salt foods as evidenced through the food analyses of street food!!. Encouraging the food industry to
reduce salt content in food through targets or standards may effectively decrease population salt consumption'2.
These initiatives can be mandatory (salt standards) or voluntary (salt targets). Most salt reduction initiatives are
voluntary'3, but some countries, like South Africa, have imposed mandatory limits'%.

The United Kingdom (UK) led the way with comprehensive voluntary salt targets, reducing dietary salt intake
by 1.4 g/day between 2003 and 2011, coinciding with a significant decrease in population blood pressure and
mortality from stroke and ischemic heart disease (IHD)'. This highlights the impact of salt targets in advancing
global objectives to reduce salt intake by 30% and mitigate diet-related NCDs. South Africa’s 2016 legislation
mandating maximum sodium levels in processed foods has resulted in a decline in salt intake'®.

LMICs face challenges in setting targets due to a lack of accessible data and limited capacity for
implementation, enforcement, and monitoring. A practical approach is needed to establish country- or region-
specific salt targets. Malaysia, as an upper middle-income country also, struggled with strategy implementation
due to the lack of mandatory sodium content declarations on packaged foods’. Despite continuous efforts since
2016, mandatory sodium labelling was enforced only in January 2024. Encouraging voluntary salt reduction
has been part of the strategy, but the absence of specific targets for reformulation poses a potential gap in its
effectiveness. Our previous supplementary document also proposed maximum salt target for 14 food categories®.
Besides, proposals for maximum salt targets for major contributors to salt intake, identified through previous
surveys'’~2, require updated market survey data after the mandatory sodium labelling enforcement and robust
justifications, especially concerning international trade and public health objectives. Thus, this study aimed to
propose maximum salt targets of selected food groups as part of the salt reduction strategies for Malaysia.

Methods

The step-wise approach to set national salt targets as suggested by Downs et al.2! was adopted to systematically
propose maximum salt targets for 14 food categories under the Food Regulation 1985 (Fig. 1). This approach
comprised of five steps (Step 1: identify sources of salt in the diet; Step 2: select foods for target setting; Step 3:
select targets; Step 4: engage with stakeholders and Step 5: monitor progress) and this paper has focused on Step
1 through 3. Table 1 illustrates the types of foods proposed for maximum salt targets under this classification.
Two of the 14 categories had already been included in a reformulation project (salty soy sauce & fish keropok)?*%.

The sources of dietary salt were identified in Step 1 by reviewing data on dietary intake (Step 1 A) from
MyCoSS>. Further information about the salt levels in foods (Step 1B) were obtained from previous market
surveys on specific food categories and street food analysis'!. Secondary data was retrieved from previous market
surveys on bread, processed food, sauces and instant noodles conducted between 2017 and 20211720 to build a
comprehensive food database. It is important to note that the mandatory Nutrition Information Panel labelling
for sodium was only enforced in January 2024, leading to small sample sizes (i.e. fewer than 20 products) for
some food categories. To increase the sample sizes, an additional market survey was conducted in February 2024
to update the data on sodium content in food products. Surveys involved supermarkets and retailers in Central
Malaysia, Kuala Lumpur and the corresponding brand’s official websites. These supermarkets were selected
based on the previous market surveys mentioned beforehand. The headquarters of these companies, usually
located in Kuala Lumpur, produce the product and distribute it to the rest of Malaysia, making it representative
of the Malaysian market.

Data was collected using the nutrition labels found on product packaging. For each product, a photo of the
nutrition information panel was taken and the manufacturer (local or imported), brand, product name, and
amount of sodium per 100 g were recorded. This information was extracted and entered into a spreadsheet
to build a database. To ensure data accuracy, our research team conducted random checks during multiple
meetings, resulting in a 0% error rate. Mean, median, standard deviation, interquartile range, minimum and
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Fig. 1. Step-wise approach to setting maximum salt targets.

75t percentile as
maximum salt target

with adjustments
based on sales data

No | Regulation

Categories

1 | Regulation 63

Instant Noodles

Regulation 64

Prepared Cereal Food (Breakfast Cereal)

Regulation 103

Butter

Processed Cheese

2
3
4 Regulation 109
5 | Regulation 147

Manufactured Meat (sausage, meat burger, corned, cured, pickled, salted meat)

Regulation 149
& Regulation 151

Canned Meat (Includes products that fall under Food Regulation Standard 149 and Standard 151)

7 | Regulation 161

Canned fish

8 | Regulation 168

Fish keropok (e.g. : keropok lekor)

9 Regulation 185 Margarine
10 | Regulation 223 Soup
11 | Regulation 224 Soup Stock

12 | Regulation 342

Chili sauce

13 | Regulation 343 Tomato ketchup or tomato sauce or tomato catsup

14 | Regulation 340 & Regulation 341 | Soya sauce or soya bean sauce or kicap (e.g.: light/salty/sweet)

Table 1. Types of food categories under Food Regulation 1985.
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maximum values of sodium content (mg per 100 g) were calculated using Statistical Package for Social Sciences
(SPSS) version 23.0.

Salt level targets in foods prioritize categories that significantly contribute to dietary salt intake (Step 2). The
selection of 14 food categories identified under the Food Regulation 1985 was informed by previous surveys
conducted in Step 1 and the ongoing revision of Malaysia Food Act 1983 since 2020 (Step 2 A). Step 3 involved
setting salt targets by assessing the current range of products and their existing salt levels, and comparing them
to targets from other countries (Step 3 A). In Step 3B, a literature review was conducted to understand how
maximum salt levels have been established globally (Table 2). Following discussion with research teams, the
75th percentile of sodium levels of each food category was proposed as the maximum salt target (Step 3)?2. The
chosen cut-off point was based on Canada’s guidelines. Health Canada’s guidelines specify sodium limits for
various processed food categories, aiming to guide the food industry in reducing sodium content??. The values
were subsequently adjusted based on sales data from a reputable source (unpublished data) of which mean
sodium level of the top five brands was examined. If the mean sodium level of the top five brands within a food
category was lower than the 75th percentile, the proposed maximum salt target was reduced accordingly. A
reduction of 10-20% from the 75th percentile of sodium levels was used as a guide? in consultation with food
technologists in our research team. This adjustment was intended to ensure that the maximum salt target would
have an impact on reducing population salt intakes.

However, for the sweet, dark, and salty soy sauce, the proposed maximum target is set at 4400 mg, lower than
the 75th percentile value of 5400 mg, based on successful reformulation efforts achieving this sodium content?*.
Consumer acceptance favored soy sauce with 4400 mg of sodium over higher sodium alternatives. These targets
aim to challenge manufacturers while promoting public health?>. Scatter plots were used to visualize each
category’s sodium content (Appendix A-D), benchmarking them against international standards and practices.

Results

Step 1 involved identifying the sources of salt in the Malaysian diet. Dietary intake data was obtained from
MyCoSS, a cross-sectional, population-based household survey conducted by the Ministry of Health (MOH)
Malaysia!. Salt intake was estimated using a single 24-hour urine collection from 960 participants, revealing
a mean urinary sodium excretion of 3167 mg/day (95% CI: 2987, 3346). This corresponds to approximately
7.9 g/day of salt, with 4 out of 5 Malaysian adults consuming salt levels above the WHO recommendation”.
Factors associated with high salt intake included obesity, large waist circumference, male gender, urban living,
and younger adulthood?..

The MyCoSS study identified the primary sources of dietary salt through a food frequency questionnaire
(FFQ) completed by 1032 participants. The top 10 contributors to salt intake included Mee kolok/Kampua
(savoury dry noodle dish), light soy sauce, curry noodle, vegetable with salted fish, fried vegetables, roti
canai (Malaysian flatbread) and fried rice. Overall, cooked food emerged as the major contributor to salt in
the Malaysian diet. It shows that Malaysian use excessive salt during food preparation, even for meals prepared
outside of the home. This is because many ingredients used in home cooking, such as sauces, seasonings, and
ready-made products, come from processed and packaged foods which are often a hidden source of salt®2. In
2021, a food sampling and analysis of street foods across Malaysia found that snacks (such as fried fish ball, fried
sausage, fried chicken, chicken nuggets etc.) contained the highest salt levels (1.1 g/100 g), followed by main
meals (0.8 g/100 g). Fried noodles and noodle soup were particularly high in salt (> 5 g salt per serving) due to
the incorporation of various high-salt sauces!’.

The understanding of sources of dietary salt was further refined through market surveys conducted between
2017 and 2021, prior to the enforcement of mandatory sodium labelling. A cross-sectional market survey
in 2017, involving 233 sauces sold in Malaysian supermarkets, found that 49.8% did not display salt content
information. The highest salt content was found in fish/prawn sauce (budu/cencalok) (13.0 g/100 g), light/
thin soy sauce (12.8 g/100 g), and salty soy sauce (11.9 g/100 g)'8. Another 2017 survey of 707 instant noodles
products revealed that only 62.1% provided salt content information, with a mean salt content of 4.3 +1.5 g/100
g. A total of 11.8% of the instant noodles exceeded WHO’s recommended daily salt intake!”. Another market
survey on processed foods revealed that the category with the highest average salt content was gravy and sauce

Country

Method

References

China

» Maximum values were the most agreed target type. 26
« Initially, a reduction of sodium content by 20% was mostly accepted to guide the development of maximum targets.

United States of America
(USA)

« Based on the 70th percentile of products in a food category.

« The strategy was to set specific targets (around 10-20%) for the reduction of salt added to each of the 85 categories of food, to be achieved |

United Kingdom (UK) in four years.

Canada « Set at the 75th percentile. 2
South Africa « Food industry-partnered research on the development of reduced sodium bread. 2
South Africa « Research team’s experience of consumer-tested sodium-reduced variants of stock cubes, soup powders, brick margarine and flavourants 30

that were used in an experimental randomized controlled trial.

Several countries (based
on review)

« Use salt levels in existing foods to determine targets (maximum set close to existing median). 21
« If food supply is heavily imported use targets from main exporting countries.

Table 2. Method to establish maximum salt targets.
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Dietary salt intake (3)

79¢

Risk factors (31)

Obesity, large waist circumference, male, urban living, and young adult.

Major salt contributor (32)

Mee kolok/Kampua, light soy sauce, curry noodle, vegetable with salted fish, fried vegetables, roti canai and fried rice

Street food with the highest salt level (11)

Processed food, fried noodles and noodle soup

Sauces with the highest salt level (18)

Fish/prawn sauce (budu/cencalok), light/thin soy sauce and salty soy sauce

Salt level of instant noodles (17)

43+1.5/100g

Processed food with the highest salt level (19)

Gravy and sauce, soup and cheese

Table 3. Summary of dietary salt intake, risk factors and salt levels in food.

N (with N (without

sodium | sodium Total
Regulation | Categories labelling) | labelling) | samples | N (local) | N (imported) | Sources | Collection time (range)
63 Instant Noodles 452 212 664 123 329 (17,18) | Jun - December 2017; February 2024
64 f:fa"isd cereal food (Breakfast | - 5 1 59 19 39 (19) Jun - December 2020; February 2024
103 Butter 49 1 50 2 47 (19) Jun - December 2020; February 2024
109 Processed cheese 70 0 70 0 70 (19) Jun - December 2020; February 2024
147 Manufactured meat 72 63 135 72 0 (19) Jun - December 2020; February 2024
149 gagg;dnﬁ‘;‘; 7 0 7 5 2 (19) Jun - December 2020; February 2024
151 g“g;‘;dn?ﬁ; 21 10 31 21 0 (19) Jun - December 2020; February 2024
161 Canned fish 74 28 102 9 65 (19) Jun - December 2020; February 2024
185 Margarine 34 2 36 16 18 (19) Jun - December 2020; February 2024
223 Soup 41 2 43 11 30 (19) Jun - December 2020; February 2024
224 Soup stock 24 6 30 21 3 (19,20) {‘gle’p't?nfﬁzrrnzboezrlZ;OFle%rtl;eY .
342 Chili sauce 35 19 54 26 9 (18,20) | June -September 2021; February 2024
343 Tomato sauce 24 5 29 21 3 (18,20) | June -September 2021; February 2024
340 & 341 | Sweet, salty and dark soy sauce 58 12 70 52 6 (18,20) | June -September 2021; February 2024
340 & 341 | Light soy sauce 44 3 47 34 10 (18,20) | June -September 2021; February 2024
168 Fish keropok 4 0 4 4 0 (33) November 2021 to October 2022

Total 1067 364 1431

Table 4. Summary of sodium labelling and sample collection across various food categories in Malaysia.

(3.97 g/100 g), followed by soup (2.95 g/100 g) and cheese (2.14 g/100 g)'°. Table 3 provides a summary of the
information discussed earlier.

Based on the salt sources identified in Step 1, we prioritized specific food categories for target setting in Step
2. Additionally, since 2020, the Food Safety and Quality (FSQ) Division of the MOH has been revising certain
food categories under the Malaysia Food Act 1983, including soy sauce, fish products, meat products, cereals
and cheese. These food categories were therefore prioritized for target establishment. Consequently, the selected
food categories for setting salt targets were the 14 categories under the Food Regulation 1985, identified as major
contributors to salt intake based on extensive previous surveys. For Regulation 149 and Regulation 151, we
separated them into two categories: Regulation 149 for canned meat with more than 90% meat and Regulation
151 for canned meat with more than 45% but below 90% meat. Additionally, for soya sauce, soya bean sauce or
kicap(e.g., light/salty/sweet) under Regulation 340 and Regulation 341, we separated them into two categories':
sweet, salty, and dark soy sauce, and? light soy sauce. This separation is necessary because light soy sauce has a
slightly higher sodium content, making it less suitable to group with other soy sauces for establishing the same
maximum salt target.

Table 4 presents a comprehensive overview of sodium labelling and sample collection in 14 food categories
in Malaysia, encompassing a total of 1431 food items. The largest sample size was observed in instant noodles.
Meanwhile processed cheese, which was entirely imported, was consistently labelled. However, locally produced
productslike manufactured meat and fish keropok often lacked sodium labelling, indicating the need for enhanced
labelling practices. In contrast, canned fish, breakfast cereals, butter, margarine, and soups demonstrated a mix of
local and imported sources, with varying degrees of sodium labelling. Following the gazettement of mandatory
sodium labelling on January 1, 2024 in Malaysia, there has been a notable increase in sodium labelling practices
in locally produced products over the years. The data collection spanned multiple years, primarily from 2017 to
2024, reflecting continuous efforts to monitor sodium content in the market. This data highlights the variability
in sodium labelling across different food categories and emphasizes the need for continued monitoring to ensure
compliance.
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Regulation | Categories Mean (local) | Mean (imported) | Mean Median | SD IQR Min Max
63 Instant Noodles 1622.15 1913.52 1834.23 | 1840.00 699.32 865.09 | 237.00 | 6500.00
64 Prepared cereal food (Breakfast cereals) 267.52 455.10 393.65 370.00 188.82 266.02 32.00 814.81
103 Butter 592.00 409.91 417.34 470.00 432.30 685.00 0.00 | 2500.00
109 Processed cheese 0.00 1071.24 1071.24 980.00 350.22 617.50 | 626.00 | 2000.00
147 Manufactured meat 483.66 N/A 483.66 461.70 149.16 226.70 | 256.00 884.00
149 Canned meat (> 90% meat) 538.40 819.50 618.71 504.00 217.86 395.00 | 412.00 982.00
151 Canned meat (> 45% meat) 484.14 N/A 484.14 416.00 248.23 368.00 | 416.00 | 1060.00
161 Canned fish 577.97 436.68 453.87 400.00 232.37 268.47 61.00 | 1190.70
185 Margarine 669.20 590.83 627.71 700.00 22531 400.00 | 240.00 | 1180.00
223 Soup 525.72 417.65 446.64 426.00 191.32 378.50 | 158.00 783.00
224 Soup stock 13900.14 5496.44 12849.68 | 14782.50 | 11424.80 | 12378.92 | 1500.00 | 56741.00
342 Chili sauce 1114.20 1615.56 1243.12 | 1125.00 542.17 530.00 | 441.00 | 2600.00
343 Tomato sauce 886.70 1130.00 917.11 939.90 249.97 302.40 | 310.00 1344.00
340 & 341 Sweet, salty and dark soy sauce 4139.15 5637.78 4294.18 | 4202.50 | 1772.79 | 2338.00 | 695.00 | 9650.00
340 & 341 Light soy sauce 5522.32 6349.50 5710.32 | 5711.00 | 1488.05 | 1585.08 | 840.00 | 8740.00
168 Fish keropok 591.75 N/A 59175 | 62725 | 126.85 | 22925 | 41.00 | 70150
Table 5. Sodium content (mg/100 g) across various food categories in Malaysia. N/A: Not available.
Mandatory Voluntary
Proposed Nabove | % of product Mandatory maximum maximum
maximum proposed | above proposed | maximum target | target Regional target | target
Regulation | Categories sodium target | target target (South Africa) (Argentina) | (Argentina) (UK)
63 Instant Noodles 1840 224 49.6 800 N/A 430 350
64 fgff:lsd cereal food (Breakfast | 5, 16 27.6 400 N/A 630 400
103 Butter 700 7 14.3 450 N/A 800 670
109 Processed cheese 1200 25 35.7 N/A N/A N/A N/A
147 Manufactured meat 480 28 38.9 600-650 736-1196 735-1210 350-750
149 Canned meat (>90% meat) 800 2 28.6 N/A N/A N/A N/A
151 Canned meat (>45% meat) 600 5 23.8 N/A N/A N/A N/A
161 Canned fish 500 22 29.7 N/A N/A N/A N/A
185 Margarine 650 19 55.9 N/A N/A N/A N/A
223 Soup 580 14 34.1 N/A 306-346 360 N/A
224 Soup stock 15,300 11 45.8 3500-13000 430* 20,500 380*
342 Chili sauce 1120 20 57.1 N/A N/A N/A N/A
343 Tomato sauce 1000 10 41.7 N/A N/A N/A N/A
340 & 341 | Sweet, salty and dark soy sauce 4400 27 46.6 N/A N/A N/A N/A
340 & 341 | Light soy sauce 6700 13 29.5 N/A N/A N/A N/A
168 Fish keropok 700 1 25.0 N/A N/A N/A N/A
References (34) (35) (35)

Table 6a. Comparison of sodium content (mg/100 g) with international targets. N/A: Not available. *as
consumed.

In Table 5, the sodium content across the 14 food categories in the Malaysian market is compared between
local and imported products. Instant noodles, processed cheese, soup stock, chilli sauces and soy sauces were
found to have sodium contents exceeding 1000 mg/100 g, with soup stock exhibiting the highest sodium content.
Imported products including instant noodles, prepared cereal food, canned meat (> 90% meat), chilli sauces,
tomato sauces and soy sauces, generally demonstrated higher sodium content compared to local products,
indicating the necessity for more stringent control over the import of high-sodium food products. The boxplot
for each food category, depicting their respective mean and proposed maximum salt target was illustrated
(Appendix A to D). The number of food products which exceeded the proposed maximum salt target was
indicated together with their percentage in brackets.

Table 6a and 6b show the sodium content in 14 food categories in Malaysia, focusing on the proposed
maximum salt target and comparing them with international sodium reduction targets (Step 3). While a notable
proportion of products exceeded the proposed maximum salt targets, all remained below 60%, ranging from
16.3 to 57.1%. The analysis shows that instant noodles (49.6%), margarine (55.9%), and chilli sauce (57.1%)
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Voluntary

Proposed WHO Global WHO South-East Voluntary maximum

maximum salt | Benchmark Asian Regional maximum Reformulation target
Regulation | Categories target (Maximum target) | Sodium Benchmark | target (Canada) | target (Australia) | (USA)
63 Instant Noodles 1840 770 1730 360 N/A 2040
64 f:f:i;;d cereal food (Breakfast | 55, 280 N/A 630 400 630
103 Butter 700 400 N/A 800 N/A 720
109 Processed cheese 1200 190-720 N/A 410-2530 710-1270 240-1820
147 Manufactured meat 480 270 270 690-1400 1150 640-1170
149 Canned meat (> 90% meat) 800 270 270 470-830 N/A 460-1160
151 Canned meat (> 45% meat) 600 270 270 470-830 N/A 460-1160
161 Canned fish 500 360 360 400-530 N/A N/A
185 Margarine 650 400 N/A 800 N/A 820
223 Soup 580 235 N/A 360 N/A 720
224 Soup stock 15,300 1200-15,000 1200-15,000 360* N/A 23,950
342 Chili sauce 1120 650 1005 N/A N/A N/A
343 Tomato sauce 1000 650 1005 490 N/A 1150
340 & 341 | Sweet, salty and dark soy sauce 4400 4840 6325 4300 N/A 6590
340 & 341 Light soy sauce 6700 4840 6325 4300 N/A 6590
168 Fish keropok 700 N/A N/A N/A N/A N/A
References (37) (38) (22) (39) (40)

Table 6b. Comparison of sodium content (mg/100 g) with international targets. N/A: Not available. *as
consumed.

need to be reformulated to achieve the proposed sodium targets. Whilst, a lower proportion of products for food
category butter (14.3%), canned meat (> 45% meat) (23.8%), and fish keropok (25.0%) were found to be above the
proposed sodium target and need to be reformulated. The proposed maximum sodium targets for selected food
categories in Malaysia are generally higher than those set by South Africa, Argentina, and the UK. Specifically,
all Malaysian food categories, except for manufactured meat, have higher sodium targets than South Africa’s
mandatory maximum levels. Similarly, the proposed target for manufactured meat aligns with Argentina’s
mandatory and regional standards as well as the UK’s voluntary targets. Furthermore, when compared to the
WHO global benchmark, the proposed sodium targets for all 14 Malaysian food categories are higher than the
target levels except for sweet, salty and dark soy sauce. Notably, the proposed targets for tomato sauce, as well as
sweet, salty, and dark soy sauce, are below the WHO South-East Asian Regional Sodium Benchmark; however,
the remaining categories exceed these regional standards. Additionally, Malaysia’s proposed sodium target
for instant noodles, soup, soup stock, tomato sauces and light soy sauces are higher than Canada’s voluntary
maximum targets. Moreover, the reformulation target set by Australia indicates that the prepared cereal food
targets in Malaysia are higher. Finally, the target values for all Malaysian food categories are comparable to the
USA’s voluntary maximum targets. In summary, the feasibility of Malaysia’s proposed maximum sodium targets
is supported by the fact that most of these targets are higher than the WHO benchmarks and those of other
countries.

Discussions

This study has proposed maximum salt targets for 14 food categories under the Food Regulation 1985. These
targets were determined using a systematic approach outlined by Downs et al.?!, which takes into account the
dietary salt intake of the Malaysian population and market surveys identifying the food categories contributing
the most salt to population diet. In addition to these methods, the targets were further validated by sodium
analysis from food sampling of popular street foods, ensuring that the targets are aligned with actual consumption
patterns. The interests of policymakers were also considered to ensure that the targets are both practical and
implementable. This comprehensive, evidence-based approach not only sets realistic maximum salt targets but
also provides a sustainable framework for reducing salt consumption in Malaysia. By considering both market
data and actual sodium intake, this method offers a balanced strategy that supports public health goals while
being mindful of industry and regulatory perspectives. This study has also produced a complete database of salt
content of leading contributors of salt to the Malaysian diet which provides a baseline against the national law
standards. This will be essential for future comparisons and monitoring purposes. The database will be updated
regularly in order to better evaluate the progress of the current reformulation policy in Malaysia*!.

The high variability of sodium content found within each category also shows the technical feasibility of
reducing sodium levels within these food groups, given similar food products with much lower sodium levels
are already on the market*?, as has been found in other studies around the world***%. As compared with other
standards®>34-373%40, 3 significant finding of this study is the notable diversity in sodium levels within the same
food groups and categories. However, this variation could be attributed to the different processing methods used
for each food category across countries, which should be taken into consideration. These findings underscore
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that a significant proportion of food products in Malaysia contain sodium levels exceeding international targets,
highlighting the urgent need for Malaysia to implement stringent sodium reduction policies and enforcement
mechanisms to align with global standards. This highlights the practical possibility of introducing lower sodium
food items into the market by reformulating the existing food products and indicates that gradual, step-by-step
reductions are achievable?!. The study can independently monitor changes in sodium levels across the 14 selected
food categories available in the Malaysian market. Our data will not only allow for long-term analysis but also
provide valuable insights for comparing sodium content across different countries. The findings also indicate
that most of the products in the 14 categories are produced locally, thereby suggesting that reformulation efforts
are a possible and tangible target for the reduction of sodium intake in Malaysia'®.

When determining the appropriate levels of salt in foods, it is important to consider various factors. These
factors include assessing the current salt levels in products, their contribution to the population’s salt intake,
comparing the targets with those set by other countries, evaluating the technical feasibility and safety implications
of changing salt levels, as well as considering consumer acceptability and the origin of the products®. Thus, this
study set the maximum salt target at the 75 th percentile of sodium levels to balance public health goals with
industry feasibility?2. By encouraging gradual salt reduction, this approach helps manufacturers lower the salt
content of their products without making drastic changes that could affect taste and consumer acceptance. The
75 th percentile serves as a realistic and achievable benchmark, fostering compliance and cooperation within the
food industry while promoting gradual reformulation. This strategy not only aligns with successful international
practices but also aims to significantly reduce excessive salt consumption, thereby improving public health
outcomes without imposing unrealistic demands on food producers.

For Malaysia, it is valuable to reference existing targets from other nations and conduct surveys to identify
the range of available products in the local market. Countries such as the UK, US, Canada, Australia, and those
endorsed by the WHO have established voluntary targets through extensive consultation processes. These
targets can be adopted or modified to suit specific country or regional needs?>3¢373%40_ Additionally, mandatory
salt standards implemented in Argentina and South Africa could serve as useful benchmarks®*3°. Salt targets
can be established as either mandatory or voluntary, depending on the country’s regulatory framework and
industry dynamics. Developed countries like the US, UK, Australia, and Canada have implemented voluntary
salt targets, which have been effective due to strong adherence from the food industry. However, in LMICs such
as Argentina, mandatory targets have been set to ensure compliance, given the different market conditions and
public health challenges. Following this approach, Malaysia plans to propose mandatory maximum salt targets
to effectively reduce sodium intake. Moving forward, this will involve engaging stakeholders, including local
food industry representatives, to ensure the targets are practical and enforceable. Additionally, establishing a
robust monitoring mechanism will be crucial for tracking progress and ensuring the long-term sustainability
of the salt reduction strategy. This includes developing an algorithm to regularly assess compliance and make
necessary adjustments to the targets, ensuring that the initiative remains effective in improving public health
outcomes.

A key strength of this study is its collaborative approach, involving a wide range of stakeholders, including
experts from academia, public health and policymakers. Representatives from the food industry and officers
from the FSQ, will be engaged in a later phase for implementation, including preparations for regulatory
amendments. This inclusive strategy ensured that the proposed maximum salt targets were scientifically
sound, realistic, and aligned with national health objectives and regulatory frameworks. By seeking broad
consensus, the study increased the likelihood of successful implementation and compliance, promoting shared
responsibility in reducing salt intake for improved public health. This study focuses not only on processed
food but also on the seasoning and sauces used in cooked food, which will further contribute to the sodium
reduction efforts. Nevertheless, we acknowledge the limitation of our study in not including the sodium content
of cooked food and meals eaten outside the home directly, as obtaining reliable data on their sodium levels is
challenging. More laboratory analyses are needed for accurate sodium level assessment, which would provide a
more comprehensive understanding of dietary sodium intake. Future research should focus on conducting such
analyses to strengthen sodium reduction strategies.

Apart from that, not all food categories met the required sample size criteria. However, the data collection
process was conducted systematically, and the smaller sample sizes indicate either the availability of products in
the market or the lack of nutrient labelling. Another limitation is that the sodium content that was considered for
the analyses relied on food labelling and assumed that the manufacturers provided it accurately, without chemical
analysis verification. Moreover, some local products produced from SMEs in certain states such as Sabah and
Sarawak were not included. However, data collection in different regions of Malaysia will be conducted in the
future to include these products.

Last but not least, the sales data provided by the reputable source (unpublished data), categorized according
to their own food classifications, did not align exactly with the food categories as defined in the Food Regulation
1985. As a result, sales data for the top five brands in certain categories may not fully reflect the categories
specified under the Food Regulation 1985. Additionally, variations in comparison of maximum salt targets
across countries may be influenced by differences in how food categories are defined and variations in food
processing methods.

Conclusions

This study proposed maximum salt targets for 14 food categories in Malaysia, which are major contributors
of salt intake, identified via population consumption data, market surveys and food analysis. Future research
should prioritize planning for stakeholder engagement and developing monitoring mechanisms to support the
implementation of maximum salt targets as well as evaluating consumer behaviour changes. While successful
implementation of the proposed sodium targets is expected to support Malaysias salt reduction initiatives,
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additional strategies addressing sodium levels in cooked food and meals eaten outside the home is deemed

nec

essary to be outlined for a more comprehensive approach. It can ultimately improve public health outcomes

and reduce the risk of salt-related diseases among the population.

Data availability
Data are available upon reasonable request from our corresponding and main author: SS (suzana.shahar@ukm.
edu.my) and YQO (ongyinggian@ukm.edu.my).
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