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The high sodium condiments 
and pre‑packaged food should be the focus 
of dietary sodium control in the adult Shanghai 
population
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Abstract 

Background:  Long-term, excessively high sodium consumption can lead to increased blood pressure, which is a 
major risk factor for cardiovascular disease. Therefore, we aimed to analyze the dietary sodium intake and food sources 
to understand the epidemiological characteristics associated with potentially influencing variables in adults from 
Shanghai.

Methods:  Residents aged 15 years and above were randomly selected using multi-stage stratified random sampling 
in Shanghai. Over 3 days, family condiments were weighed for each 24-h day, and recall surveys were conducted for 
the same timeframe regarding sodium intake during the spring, summer, autumn, and winter seasons.

Results:  The median sodium intake for residents aged 15 years and above was 4.3 g/d in Shanghai, where 55.1% 
was obtained from cooking salt, 13.2% from sodium condiments, and 22.2% from pre-packaged food. There were no 
significant differences in total sodium intake or main sources of sodium intake between different seasons. The sodium 
intake of rural residents > suburban residents > urban residents (P < 0.05). The logistic regression demonstrated that 
compared to the rural, the people living in urban and suburban consumed less sodium. Compared to the 18–44, the 
people aged 45–59 and ≥ 60 consumed more sodium (P < 0.05).

Conclusions:  Sodium intake is high in Shanghai. The absolute amount of cooking salt is low in Shanghai, and the 
possibility of further reduction is very little under the existing dietary habit. Limiting high sodium condiments and 
pre-packaged food is the new key to controlling salt intake in the future.
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Background
Sodium is an essential micronutrient and is important 
in maintaining the body’s normal physiological function. 
However, long-term, excessively high sodium consump-
tion can lead to increased blood pressure, a major risk fac-
tor for cardiovascular disease, stroke, and chronic kidney 
disease [1–4].

Reducing sodium is one of the most cost-effective strat-
egies to prevent chronic diseases, according to the World 
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Health Organization (WHO) [5]. Globally, it has been 
reported that 4.1 million deaths and 83 million years 
of disability were attributable to excess dietary sodium 
intake in 2015 [6]. Data from the 2013 Global Burden of 
Disease study in China showed that deaths attributable 
to high-sodium diets accounted for 12.6% of all deaths, 
14.5% of chronic disease deaths, and 22,759 million disa-
bility-adjusted life years [7]. The WHO global action plan 
for the prevention and control of non-communicable dis-
eases (2013–2020) stated that there should be a 30% rela-
tive reduction in the population’s intake of salt, sodium, 
or both in persons aged 18 years old and above [8]. Many 
studies have shown that dietary sources of sodium vary 
among different regions. Processed foods contribute 
heavily to sodium intake in the United Kingdom (95%), 
while the level of sodium in foods consumed outside the 
home (eating out) contributed to 71% of the dietary salt 
intake in the United States. Conversely, 76% of dietary 
sodium was from salt alone added in home cooking in 
China, and 63% of dietary sodium came from soy sauce, 
commercially processed fish, seafood, salted soups, and 
preserved vegetables in a study in Japan [9–11].

To date, no studies have examined the change in trends 
in the amount and proportion of daily sodium intake 
derived from salt, monosodium glutamate, soy sauce, 
and snack food sources in different seasons and regional 
subgroups. Therefore, we established a study in Shanghai 
and tracked sodium intake from both dietary and weigh-
ing surveys in four seasons from 2012 to 2014. Our study 
aimed to analyze sodium intake and food sources to 
understand the epidemiological characteristics of differ-
ent seasons and regions and whether these were influen-
tial factors among Shanghai residents aged 15 and above.

Methods
Study population and design
The Shanghai Diet and Health Surveillance (SDHS) is a 
study that has been conducted since 2012. Four survey 
waves occurred during 2012–2014. The target population 
of SDHS is the residents who have lived in Shanghai for 
more than 6 months over the past year.

A multi-stage, stratified random sampling method was 
used to obtain a representative sample of the Shang-
hai population aged 15  years and over. The formula for 
calculating stratified random sampling sample size, 
n = z2*S2*deff/d2, was used to calculate the sample size 
required for analysis. We defined the two-sided sig-
nificance levels α = 0.05, 1 − β = 0.8, and zα/2 = 1.96. The 
deff value of stratified random sampling was 1. Accord-
ing to the variation in sodium intake, we needed at least 
1496 subjects. Considering participants’ refusal and the 
loss to follow-up, we recruited a total of 1944 subjects 
aged 15 years old and above into the study. The city was 

stratified into urban, suburban, and rural. The sampling 
number of each layer for urban, suburban, and rural was 
27, 13, and 14 respectively, according to the total popu-
lation of each layer. Villages and townships within the 
urban, suburban, and rural areas were selected using 
the probability-proportional-to-size sampling method 
based on their populations. Three neighborhoods were 
randomly selected in each village and township. The 
residents were randomly selected in each neighborhood, 
including three age groups (15–44  years, 45–59  years, 
and over 60  years old), and each group comprised two 
males and two females. The detailed methods have been 
described previously [12] (Fig. 1).

Dietary survey
Every subject was asked to recall all food consumed over 
the previous 24 h for 3 days (two working days and one 
weekend day) and the place where the food was con-
sumed to collect general food intake data. A household 
condiment weighing method was implemented to col-
lect condiment data (such as edible oils, table salt, mon-
osodium glutamate, and soy sauces). It was determined 
by weighing changes in the condiment inventory from 
the beginning to the end of each day. All purchases and 
wasted condiments were also weighed. At the same time, 
the basic health characteristics of people who consumed 
the household condiments at each meal, including fam-
ily members and guests, were recorded. Characteristics 
included gender, age, and physical condition. Three-day 

The first stage
27 townships in urban, 13 townships in suburban, and 14
villages in rural were selected using the probability
proportional to size sampling method based on their 
populations.

The second stage
Three neighbourhoods were randomly selected in each 
village and township.

The last stage
The 16 residents (2 males and 2 females aged 15-44, 
45-60, and over 60) were randomly selected in each 
neighbourhood.

Preparation stage
The city was stratified into urban, suburban, and rural
according to the proportion of the non-agricultural 
population and migrant agricultural population.

Fig. 1  Flow chart of participant recruitment
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24-h recall was performed on three consecutive days to 
match with the weighing of the condiments. Participants 
were required to complete the standardized questionnaire 
face-to-face with trained interviewers. The interviewers 
went to each subject’s house and recorded the types and 
amounts of food consumed by subjects using food pic-
ture aids and the questionnaire. Household condiments 
were weighed during the previous day and every night 
after dinner by trained interviewers with the same brand 
and model of scales, four nights per participant. Individ-
ual condiment consumption was calculated according to 
the total amount of condiment consumed in the house-
hold divided by the proportions of energy consumption 
of individuals in the household. The sodium from eating 
out condiments was estimated and converted according 
to eating out energy intake based on energy and condi-
ment sodium intake ratio on home eating. All data were 
reviewed by the local district Centers for Disease Control 
and Prevention (CDC) project team, and then at least 5% 
of data were reviewed by the Shanghai municipal CDC 
project team. If the quality control result was “disquali-
fied” from Shanghai municipal CDC project team, all data 
should be re-checked by the local district CDC project 
team. Individual condiment consumption was calculated 
according to the total amount of condiment consumed 
in the household divided by the proportion of energy 
consumption of individuals and eating conditions in the 
household, which has been described previously [12]. 
The amount of sodium in food was based on the Chinese 
food composition table, the most authoritative and com-
plete tool for food ingredients in China [13]. The amount 
of sodium in pre-packaged foods was based on the self-
made pre-packaged food composition table according to 
the nutrition information on the food bags. Total sodium 
intake was equal to the sum of sodium from cooking salt, 
monosodium glutamate, soy sauce, pre-packaged foods, 
and raw foods. The cooking salt, monosodium glutamate, 
say sauce, and pre-packaged food were the main sources 
of sodium intake and can be controlled to reduce sodium 
intake.

Physical examination
The physical examination was conducted only once dur-
ing the first investigation. A total of 98.6% of subjects 
completed a physical examination during the spring sur-
vey. Physical examination was implemented directly by 
trained health workers, using a standard protocol. The 
TZG height measurement was used to assess height, the 
SECA882 Electron weight scale was used for weight, and 
the Graham-Field 1340–2 was used to measure waist cir-
cumference and hip circumference. All physical examina-
tion equipment was certified and qualified before use.

The definition
Lastly, season was defined as spring, summer, fall 
(autumn), and winter according to the time of the sur-
vey. Pre-packaged foods refer to the processed foods 
pre-packaged or prepared in packaging materials and 
containers. Body mass index (BMI) was divided into four 
categorical levels based on the criteria recommended by 
the National Health and Family Planning Commission of 
the People’s Republic of China. These are underweight 
(BMI: < 18.5  kg/m2), normal (BMI: 18.5–23.9  kg/m2), 
overweight (BMI: 24.0–27.9  kg/m2), and obese (BMI: 
≥ 28.0 kg/m2).

Statistical analysis
Weighted statistical analysis based on the complex sam-
pling design was used for all measurements. The weight-
ing was based on data from the sixth national census in 
2010. Missing data and data where the daily energy intake 
for a standard person was less than 2094.9 kJ (500 kcal) or 
exceeded 20,910  kJ (5000  kcal) were removed. We con-
sidered the following confounders and adjusted for these: 
Weights of sampling design, age, gender stratification, and 
lack of answers. Mean and standard deviation (SD) were 
used to evaluate normally distributed data, while non-
normally distributed data were evaluated by the median, 
25th percentile (P25), and 75th percentile (P75). A gener-
alized estimation model was used to analyze the compari-
son among different seasons. This analysis included only 
subjects who completed the survey four times. Kruskal 
Wallis-one-way ANOVA test (K) was used to compare the 
non-parametric data among different regions. Pairwise 
comparisons were conducted by the pairwise method. 
The multivariable logistic regression (forward stepwise) 
was used for univariate analyses. The criterion for inclu-
sion in the regression model was 0.05, and the criterion 
for exclusion was 0.1. Statistical significance was set at 
P < 0.05. Coefficient and 95% confidence intervals were 
calculated. The data for average sodium intake across the 
four seasons was used in both univariate and multivariate 
linear regression models. All statistical analyses were per-
formed using the statistical/data analysis software pack-
age SAS 9.3 (SAS, Cary, NC, USA).

Results
Characteristics of participants
A total of 178 respondents were deleted, and 1524 sub-
jects fully participated in the surveillance. Overall, 1339 
subjects completed the survey four times, 116 completed 
it three times, 45 completed it twice, and 24 individuals 
completed it once. The proportions of men and women 
were 49.5% and 50.5%, respectively. The mean age was 
54.4 ± 16.9  years (Table  1). The mean energy intake, 
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weight, BMI, and waist circumference were 8571  kJ, 
62.5 kg, 23.5 kg/m2, and 82.3 cm.

Sodium intake and food sources
The median sodium intake for residents aged 15 and 
above was 4306  mg/d in Shanghai, including 2373  mg 
(55.1%) from cooking salt, 131  mg (3.0%) from mono-
sodium glutamate, 439  mg (10.2%) from soy sauce, and 
479 mg (22.2%) from pre-packaged food (Table 2).

According to the application requirements of the 
generalized estimation model, only 1339 subjects who 

completed the survey four times were analyzed in the 
comparison of differences among the four seasons, 626 
in urban, 331 in suburban, and 382 rural. There were no 
significant differences in total sodium intake or the four 
main sources of sodium intake between the different 
seasons.

Regarding the intake of sodium, there were statisti-
cally significant differences among the different regions 
(P < 0.05) except for intake of total sodium and sodium 
for cooking salt in summer, which were not significantly 
different. Over the study period, there was a trend in 

Table 1  Demographics of the surveillance subjects

Season Sample size (person-time) Gender (n) Age (years) 
(mean ± SD)

Total Urban Suburban Rural Male Female

Spring 1503 703 367 433 750 753 54.6 ± 17.0

Summer 1448 669 361 418 710 738 54.6 ± 16.9

Autumn 1444 666 359 419 722 722 54.0 ± 16.9

Winter 1423 658 352 413 700 723 54.5 ± 16.8

All 5818 2696 1439 1683 2882 2936 54.4 ± 16.9

Table 2  Intake of salt monosodium glutamate and sauce in different seasons and regions in Shanghai (per standard person per day) 
(median (P25, P75)) (mg)

a The analyses were conducted in different regions within the same season (P < 0.05)

Region Season n Sodium Source of sodium

Cooking salt Monosodium 
glutamate

Soy sauce Pre-packaged food

Shanghai Spring 1503 4167 (3017.6232) 2369 (1455.3741) 139 (42.281) 451 (160.876) 858 (114.3232)

Summer 1448 4194 (2915.6078) 2366 (1485.3691) 122 (30.262) 407 (167.857) 1216 (112.3536)

Autumn 1444 4288 (2968.6029) 2354 (1454.3693) 131 (30.264) 440 (208.919) 1136 (104.4004)

Winter 1423 4515 (3037.6432) 2452 (1432.3866) 132 (31.274) 451 (169.833) 784 (92.3174)

On average 1524 4306 (2973.6202) 2373 (1451.3744) 131 (34.274) 439 (171.870) 958 (106.3452)

Urban Spring 703 4129 (2935.6232)a 2341 (1455.3673)a 132 (39.257)a 415 (148.844)a 1236 (158.3594)a

Summer 669 4132 (2855.5697) 2353 (1481.3639) 112 (13.237)a 379 (155.797)a 1782 (212.3866)a

Autumn 666 4284 (2917.5938)a 2329 (1415.3621)a 105 (0.238)a 417 (193.821)a 2058 (176.4788)a

Winter 658 4476 (2953.6280)a 2487 (1405.3840)a 134 (19.245)a 400 (153.760)a 1094 (128.3594)a

On average 713 4247 (2921.6087)a 2366 (1436.3673)a 122 (23.245)a 407 (161.803)a 1414 (160.3866)a

Suburban Spring 367 4195 (3321.5837) 2363 (1325.3641) 191 (72.315) 530 (229.966) 344 (66.3032)

Summer 361 4440 (3232.7450) 2431 (1485.4954) 142 (61.339) 434(223.950) 386 (52.3184)

Autumn 359 4135 (3122.5827) 2134 (1442.3734) 192 (82.335) 434 (228.1113) 254 (68.2584)

Winter 352 4453 (3227.6432) 2233 (1368.3741) 144 (67.313) 483 (227.1009) 448 (66.2786)

On average 372 4350 (3246.6272) 2327 (1381.3776) 176 (70.318) 471 (228.1031) 370 (64.2934)

Rural Spring 433 4362 (3254.6373) 2641 (1692.4415) 126 (62.284) 636 (182.1036) 150 (0.974)

Summer 418 4352 (2828.6662) 2355 (1497.3839) 144 (65.298) 569 (239.1233) 102 (0.534)

Autumn 419 4646 (3326.6700) 2705 (1738.4350) 167 (72.370) 644 (248.1221) 120 (0.1146)

Winter 413 4811 (3199.7089) 2591 (1694.4424) 121 (36.321) 684 (228.1270) 160 (0.1214)

On average 439 4516 (3146.6712) 2591 (1677.4284) 136 (57.321) 636 (221.1204) 126 (0.974)
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the total sodium intake and sodium from salt and soy 
sauce, where the intake of rural residents > suburban 
residents > urban residents.

Factors associated with total sodium intake
The data for average sodium intake across the four 
seasons was used in both univariate and multivariate 
linear regression models. According to the P25 of aver-
age sodium intake, the subjects were divided into two 
groups: the low sodium intake group (< 2973  mg/d) 
and the high sodium intake group (≥ 2973 mg/d). Mul-
tivariable logistic regression analyses were conducted 
using gender, region, age, energy intake, and BMI as 
independent variables and average sodium intake as the 
dependent variable (Table 3).

Compared to the people living in rural, the people 
living in urban and suburban consumed less sodium 
(coefficient = 0.492, 95% CI 0.348–0.694, P < 0.001; coef-
ficient = 0.470, 95% CI 0.323–0.685, P < 0.001). Com-
pared to the people aged 18–44, the people aged 45–59 
and ≥ 60 consumed more sodium (coefficient = 1.427, 
95% CI 1.006–2.024, P = 0.046; coefficient = 1.645, 95% 
CI 1.169–2.317, P = 0.004). No significant differences 
were observed according to gender.

Discussion
Excessive sodium intake was a major risk factor for car-
diovascular disease, stroke, and chronic kidney disease, 
and other diseases. The dangers of excessive sodium 
intake have drawn global attention. Many studies have 
reported that elevated sodium intake is associated with a 
number of non-communicable chronic diseases (includ-
ing hypertension, cardiovascular disease, and stroke) and 
that a decrease in sodium intake may reduce blood pres-
sure and the risk of these associated non-communicable 
chronic diseases [14–16]. Indeed, the WHO showed that 
reducing sodium intake could significantly reduce blood 
pressure in all populations and that reducing sodium 
intake to < 2000 mg/d was more beneficial than reducing 
sodium intake but still consuming > 2000  mg /d. How-
ever, the WHO also reported no association between 
sodium intake and all-cause mortality, including car-
diovascular disease and non-fatal coronary heart disease 
[17]. A British study has shown that a high-salt diet can 
lead to obesity, independent of energy or sugar intake. 
The risk of childhood and adult obesity increased by 
28% and 26% with an increased salt intake of 1 g/d [18]. 
Furthermore, a meta-analysis of 18 cross-sectional stud-
ies showed that the higher a person’s sodium intake, the 
larger their waistline [19].

This study evaluated sodium intake status and asso-
ciated epidemiological factors for Shanghai residents 
enrolled in the SDHS from 2012 to 2014 across four sea-
sons in each calendar year. The results showed that the 
median sodium intake for residents aged 15 years old and 
above was 4306  mg/d in Shanghai, and the salt intake 
from cooking salt was just 6.0 g/d in our study. A study 
of 6072 adults from 12 mainland provinces from 2009 to 
2011 found that the intake of cooking salt was 9.2 g/d in 
China as a whole but only 6.7 g/d in Shanghai [20]. The 
difference may be related to the lower intake of cooking 
salt in Shanghai, which may be related to a series of salt-
reduction health education, including the city govern-
ment distributing free salt control spoons to all families 
[21]. Moreover, we found that the total sodium intake 
and main food sodium intake source did not alter signifi-
cantly with the changing seasons. This phenomenon may 
be related to the convenience of shopping for these foods.

The average sodium intake of Shanghai residents aged 
15 years and over was 4915 mg/d, representing a 13.1% 
decline from the national level of 5702  mg/d that that 
was reported in a Chinese nutrition and health monitor-
ing study from 2010 to 2013. Furthermore, this was well 
below the previous average of a national nutrition survey 
(6268 mg/d in 2002, a 9.0% decline) [22]. This finding may 
be linked with the salt control program [21], increased 

Table 3  Factors associated with high sodium intake

EER Estimated energy requirement

Items N β Coeff 95% CI P

Gender

Female 765 Reference

Male 759 2.625 / / 0.105

Region

Rural 436 Reference

Urban 714 − 0.710 0.492 0.348–0.694 < 0.001

Suburban 374 − 0.754 0.470 0.323–0.685 < 0.001

Age (years)

18–44 418 Reference

45–59 506 0.355 1.427 1.006–2.024 0.046

≥ 60 600 0.498 1.645 1.169–2.317 0.004

Energy

< EER in China 878 Reference

≥ EER in China 646 1.375 3.955 2.981–5.247 < 0.001

BMI

Under weight 89 Reference

Normal 769 0.527 1.695 1.052–2.729 0.030

Overweight 498 0.647 1.963 1.189–3.241 0.008

Obese 168 0.899 2.457 1.346–4.483 0.003
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publicity of the program in mainstream media, and the 
free distribution of salt control scoops. All these fac-
tors would encourage Shanghai residents to consciously 
focus on their daily salt consumption, guiding the forma-
tion of improved health behaviors. However, although 
the total sodium intake in Shanghai is far below the 
national average, unfortunately, it is still above the global 
mean sodium intake (3900  mg/d) [23]. Furthermore, it 
far exceeds the WHO recommended standard, which 
states that the adult’s daily sodium intake should be less 
than 2000 mg [17]. The Chinese dietary reference intake 
standard states that the recommended nutrient intake 
of sodium should be 1500 mg/d in people aged 18 years 
old and over because it is likely that non-communicable 
chronic disease can be prevented if the intake does not 
exceed 2000 mg/d [24]. In our study, the sodium intake 
was approximately 2.5 times the recommended stand-
ard. From an individual perspective, 96.4% of Shanghai 
residents had a higher sodium intake than the 2000 mg/d 
level.

The essence of controlling salt is sodium restriction; 
the consumption of visible salt (cooking salt) is already 
low in Shanghai, and we found that it approximated 
55.1% of the total sodium intake. The next step in con-
trolling salt should be targeting salt-containing con-
diments, such as monosodium glutamate, soy sauce, 
and pre-packaged foods. The Chinese National Centre 
for Food Safety Risk Assessment showed that sodium 
intake from non-cooking salt increased by 12.6% from 
2009 to 2011[19]. In our study, the sodium from mono-
sodium glutamate, soy sauce, and pre-packaged food 
approximated 35.4% of the total sodium intake. In the 
last 20  years, with the gradual development of food 
sales from traditional single outlets to modern food 
chain supermarkets, convenience stores, and online 
shopping systems, residents select and purchase more 
pre-packaged food. Consequently, global pre-packaged 
food consumption is increasing [25]. Some studies 
have shown that the pre-packaged food consumption 
rate of the adult population in China is 85.3%. Among 
these pre-packaged foods, the sodium content of con-
venience foods and baked goods is generally high, and 
the consumption rate is also high, at 52.8% and 31.7%, 
respectively [26]. Our study found that Shanghai resi-
dents consumed approximately 22.2% of sodium from 
pre-packaged foods. We believe that this has been 
substantially undervalued. Chinese dietary composi-
tion tables contained approximately 300 kinds of pre-
packaged foods, and these were all domestic foods. As 
an international metropolis, people in Shanghai can 
easily buy all pre-packaged foods, including imported 
food, which can now be included as part of the Chinese 

dietary composition in Shanghai. When we processed 
the data, we used a similar pre-packaged food or the 
main raw material of the pre-packaged food to replace 
the pre-packaged food that was not in the database. 
When we substituted pre-packaged foods for the 
main raw material of the pre-packaged food, the salt 
added to the pre-packaged foods during processing 
was ignored. An Australian study, which assessed the 
sodium content of 15,680 pre-packaged foods in the 
supermarket, found that the average sodium content 
was 500  mg/100  g of food in Australia. Voluntary salt 
control in the food industry is the most economical and 
effective salt reduction policy [6]. People can adapt to 
the taste of processed food with its salt intake reduced 
by 10–20 percent, which does not affect consumption 
[27].

Nutritional labeling is one of the most recognized 
and effective nutrition interventions worldwide. Labe-
ling regulations have been adopted in many countries 
experiencing a nutrition transition from traditional 
diets to contemporary patterns of food consump-
tion [28]. Labeling regulations have been initiated in 
Europe, North America, Australia, New Zealand, Asia, 
Africa, the Middle East, and Latin America [29]. In 
2011, China enacted the General Rules for Nutrition 
Labeling of Pre-packaged Foods (GB 7718-2011), the 
first mandatory legislation on nutritional labeling in 
China. The general rules stipulated that all pre-pack-
aged foods must label the contents of energy, protein, 
fat, carbohydrate, and sodium in a prominent and eas-
ily viewed place. The labeling rate for the sodium con-
tent of pre-packaged foods was 99.8% in Shanghai [30]. 
From a public health perspective, it is important to 
teach residents to recognize and use nutrition labels to 
choose low-sodium foods and discourage people from 
consuming too much sodium in pre-packaged foods.

The limitation of the present study is that the study 
design may have underestimated the surplus of cooking salt 
and high sodium condiments. We used the proportion of 
condiment intake at home to estimate the intake of con-
diments eaten out, accordingly. However, we found that 
Shanghai residents have tended to dine out more often in 
recent years because of the development of the economy 
and the online takeaway industry. In 2016, China’s online 
food takeaway turnover was about 17.0 billion USD. In gen-
eral, food consumed while eating out tends to have higher 
levels of salt than homemade food [31]. We also recognize 
that caution should be taken when generalizing our results 
to the global population, as differences in food preferences, 
tastes, cooking habits, lifestyles, and health consciousness 
might exist between the general population and our study 
population.
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Conclusions
The total sodium intake of residents aged 15 years and 
above is lower than the national average level but still 
very high in Shanghai, which may increase the preva-
lence of non-communicable chronic diseases such as 
hypertension. Although the proportion of sodium from 
cooking salt is 55.1%, the absolute amount of cook-
ing salt is very close to the standard recommended by 
WHO, and the possibility of further reduction is very 
little. The focus of sodium control in Shanghai should 
be transferred from cooking salt to high sodium condi-
ments and pre-packaged foods, especially salt control 
within the food industry. Our findings suggested that 
the further away from the city center, the greater the 
participant’s energy intake, which could be considered 
a risk factor that might have affected the sodium intake.
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