
CPQ Medicine (2021) 11:4 
Research Article

Sodium - Potassium Ratio in Daily Meal at Medical Students
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Abstract

Some diet patterns are connected with a higher risk of a chronic disease, at times due to changed 
ratio between some nutrients. The objective of this study was to determine the content of sodium 
and potassium contained within the meals of students of Faculty of Medicine over a period of three 
days. The cross-sectional study included sample of 44 students that were introduced in the CINDI 
dietary guide. Students were divided into two groups. First group, comprised of 20 students took 
part in the study during December 2015, and the other group of 24 students took part during April 
2016. The data about students’ diet was collected in two ways - through FFQ and through dietary 
food recall. The average intake of sodium and potassium was estimated using Nutritional analysis 
computer program (Nutrics Professional Nutrition Analysis Software). Average estimated sodium 
intake was 2042.20±905.83mg for males and 1500.25±533.92mg for females. Average estimated 
potassium intake was 2828.60±623.30mg for males and 2244.38±580.54mg for females. Average
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Nutrition is a major modifiable determinant of chronic diseases. Epidemic proportion of obesity, diabetes, 
cardiovascular diseases, cancer, osteoporosis, and dental diseases can be explained by transfer of risk behavior 
from one population to another. In the second half of the twentieth century transitions in nutrition have 
been introduced. There are some shifts in the post-World WarI 1period in the patterns of diet that can be 
named as “modern” dietary patterns. Analyses of economic and food availability data for 1962-1994 [1] 
revealed that the diet structure has shifted to high-fat, energy-dense diets. One of consequence with great 
impact on human health has been replacement of fruit and vegetable by animal-based foods [2]. Increased 
consumption of sugar and sweets, sweetened beverages, fast food, red meat, and processed food is described 
as the “westernization” of the diet [3]. The shifts in global dietary habits and food consumption trends could 
be explained by the impact of rapid urbanization [1] and poorer diet quality is observed in a diet during the 
transition from adolescence to adulthood [3]. Besides qualitive changes in a diet, there are also quantitative 
changes that are reflected in some of the specific dietary components like sodium and potassium. The mean 
sodium intake varies by population. The higher sodium intake ranged from 2.07 to 4.77g/day [4]. The 
average potassium consumption in many countries is below 70-80mmol/d (2,730-3,120mg/d) [5]. In the 
typical US diet the average potassium content is 2,620mg, and average sodium content is 3.27g/d [6]. High 
amount of sodium in diet is due to the use of table salt, as well as a high intake of processed foods (with 
added salt) [4,6]. Potassium-rich foods are fruit and vegetables [5,6]. It has been estimated that the so-called 
Paleolithic diet delivered about approximately 10,500 milligrams of potassium a day and under 700mg of 
sodium, and produced a Na/K ratio of 0.07 (1/15). Potassium sources were fruits, vegetables, leaves, flowers, 
roots, and other plant sources [7]. The scarcity of sodium is reflected in kidneys ability to hold onto this 
nutrient. Sodium retention increases intravascular volume, and thus increases blood pressure, damaging 
blood vessels and causing vascular dysfunction [8]. Modern diet pattern lacks in fresh food and is abundant 
with food containing sodium chloride (NaCl). As a result, the ratio of sodium to potassium in modern 
diet has changed to 1-to-1, and verse to 3:1. This can be found even in cases when intake of potassium is 
equal to recommended level [9]. Sodium and potassium are classified as essential nutrients. Both minerals 
are required in small amounts for normal cell functions and for maintaining fluid and electrolyte balance. 

Abbreviations

AI - Adequate Intake
BMI - Body Mass Index
CDRR - Chronic Disease Risk Reduction 
CINDI - The countrywide integrated noncommunicable disease intervention
FFQ - Food Frequency Questionnaire 
SD - Standard Deviation
WHO - World Health Organization

Na/K ratio of 0.72 for males, and 0.76 for females. These results emphasize the importance of 
choosing healthy food to achieve adequate nutrient intake, as well as the importance of appropriate 
servings from chosen food.

Introduction
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According to WHO guidelines adults should consume less than 2,000mg of sodium, and at least 90mmol 
(3,510mg) of potassium per day [4,5]. Based on a comparison of these recommendations the adequate range 
of dietary Na/K ratio is up to 0.57 according to WHO recommendation.

Design and Sample

A cross-sectional study covered 44 students at Faculty of Medicine of Sarajevo University. Before the study 
students were introduced in the CINDI dietary guide [13], and became familiar with diet analysis software. 
Exclusion criteria was health issues covered by medications. Students were divided into two group to estimate 
sodium - potassium ratio in two seasons: winter and spring. The survey was conducted for the first group of 
20 students during December of 2015 (4th, 5th and 6th December) and for the second group of 24 students 
during April of 2016 (27th, 28th and 29th April).

The research instrument was a self-administered questionnaire, which consisted of two parts. In the first 
part of the survey, questions were related to age, sex, weight, height. The second part of the survey referred to 
food frequency questionnaire (FFQ), as well as 3-Day Diet Record [15]. A record of all foods and beverages 
consumed over a three-day period (consecutive days) included detailed information about each meal such 
as the type and the amount of food and beverage. For dishes containing a combination of several different 
food items, an amount for each component was recorded, such as condiments (mayonnaise, ketchup, gravy, 
salad dressing, etc.). Individual foods and their quantities contained in the three-day meal were entered into 
a computer program (free version of Nutritics Professional Nutrition Analysis Software) which provided 
information of single nutrient intake.

Materials and Methods

Data on sodium and potassium intake in the diet in Bosnia and Herzegovina are limited. According to 
country profile of Bosnia and Herzegovina there was a fruit and vegetable supply (2009 year) of 822 grams 
per capita per day [10] and mean population salt intake for adults aged 20+ (2010 year) was 9g/day [11]. 
Based on data collected during the 2011/12 academic year among student (aged 19 - 25 years) attending the 
University of Banja Luka the mean estimated daily sodium intake was 3,349mg. Processed meat products, 
fast food and bread and bakery products were the food groups that contributed the most to the total sodium 
intake [12]. Identifying sodium-potassium ratio in different population is important to establish health 
promoting policy. The objective of this study was to determine the content of sodium and potassium within 
the three-day meals at students of Faculty of Medicine.

FFQ was formed according to dietary habits in our sample. The 15 items in the FFQ were fruits, raw 
vegetables, cooked vegetables, coca cola and beverages, sweets (ice cream, chocolate,…), cakes, chips, fried 
potatoes, fast food (hamburger, hotdog, sausages), bread and derivatives, milk, coffee, red meat, white meat, 

Data Collection

The study was conducted according to the research ethics guidelines laid down in the Declaration of Helsinki 
[14]. Verbal informed consent was obtained from all students.
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fish. There were five possible answers according to the frequency of consumption: (1) several times per day, 
(2) at least one time per day, (3) twice to three times per week, (4) twice to three times per month, and (5) 
never.

Results

A sample included a total of 44 students, of which: 15 (34.09%) were male and 29 (65.91%) were female. 
The mean age of students participated in the study was 26.55±3.53 year. The mean weight was 74.64 ± 15.80 
and mean height was 174.34 ± 9.36. Mean BMI was 24.33 ± 3.37. General information is shown in Table 1.

There were significant gender differences in relation to weight, height and BMI.

Registration of data was performed using the computer application Microsoft Excel 2013, while the analysis 
of data was made using the Statistical Package for Social Sciences (version 13.0, SPSS, Inc) software. Results 
were expressed as percentages and means±standard deviations. The chi square test was used to determine the 
significance of categorical variables, while the significance of the difference for the continuous variables was 
tested by the student t test for small independent samples. In the bivariate analysis, the association of sodium 
and potassium intakes were estimated according to energy value of daily meal. Differences were considered 
statistically significant at P < 0.05.

Data Analysis

Table 1: Characteristics of students participated in the study

The analysis of the frequency of food consumed revealed that on daily level fruits were consumed by 24 
(54.5%) students, raw vegetables by 16 (36.3%) students, sweets by 22 (50.0%) students. At 23 (52.3%) 
students fast food was part of daily meal twice to three times per month (Table 2).

Variable Total Males Females
p

Number (%) of participants 44 (100.00) 15 (34.09) 29 (65.91)
Age (years) (means ± SD) 26.55±3.53 27.27±3.28 26.17±3.66 0.336
Weight (kg) (means ± SD) 74.64±15.80 89.73±11.96 66.83±11.24 <0.0005
Height (cm) (means ± SD) 174.34±9.36 183.67±1.42 169.52±6.98 <0.0005

BMI (kg/cm2) (means ± SD) 24.33±3.37 26.51±2.53 23.20±3.21 0.001
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Table 2: Difference in frequency of food groups consumption between gender

Food group

Frequency of consumption

several 
times 

per day 
N°(%)

one time 
per day 
N°(%)

twice 
to three 

times 
per week 

N°(%)

twice 
to three 

times per 
month 
N°(%)

never 
N°(%)

P (Pear-
son Chi 
Square)

Fruits
Males - 7(47.7) 7(47.7) 1(6.7) -

0.04Females 11(37.9) 6(20.7) 10(34.5) 2(6.9) -
Total 11(25.0) 13(29.5) 17(38.6) 3(6.8) -

Raw  
vegetables

Males 1(6.7) 5(33.3) 7(46.7) 2(13.3) -
0.844Females 2(6.9) 8(27.6) 17(58.6) 2(6.9) -

Total 3(6.8) 13(29.5) 24(54.5) 4(9.1) -

Cooked 
vegetables

Males - 3(20.0) 5(33.3) 7(46.7) -
0.203Females 1(3.4) 9(31.0) 14(48.3) 5(17.2) -

Total 1(2.3) 12(27.3) 19(43.2) 12(27.3) -

Coca cola 
and  

beverages

Males 1(6.7) 3(20.0) 4(26.7) 7(46.7) -
0.363Females 2(6.9) 2(6.9) 9(31.0) 11(37.9) 5(17.2)

Total 3(6.8) 5(11.4) 13(29.5) 18(40.9) 5(11.4)

Sweets
Males 2(13.3) 3(20.0) 7(46.7) 3(20.0) -

0.216Females 6(20.7) 11(37.9) 11(37.9) 1(3.4) -
Total 8(18.2) 14(31.8) 18(40.9) 4(9.1) -

Cakes
Males 1(6.7) 1(6.7) 5(33.3) 8(53.3) -

0.221Females 1(3.4) 4(13.8) 17(58.6) 7(24.1) -
Total 2(4.5) 5(11.4) 22(50.0) 15(34.1) -

Chips
Males - - 2(13.3) 10(66.7) 3(20.0)

0.420Females 1(3.4) - 3(10.3) 13(44.8) 12(41.4)
Total 1(2.3) - 5(11.4) 23(52.3) 15(34.1)

Fried  
potatoes

Males - - 2(13.3) 12(80.0) 1(6.7)
0.320Females - - 2(6.9) 29(69.0) 7(24.1)

Total - - 4(9.1) 32(72.7) 8(18.2)

Fast food
Males - 1(6.7) 5(33.3) 8(53.3) 1(6.7)

0.130Females - - 5(17.2) 15(51.7) 9(31.1)
Total - 1(2.3) 10(22.7) 23(52.3) 10(22.7)

Bread
Males 8(53.3) 2(13.3) 4(26.7) 1(6.7) -

0.574Females 19(65.5) 5(17.2) 3(10.3) 2(6.9) -
Total 27(61.4) 7(15.9) 7(15.9) 3(6.8) -
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Graph 1: Difference in pattern of fruits consumption between genders

Milk
Males 4(26.7) 4(26.7) 3(20.0) 2(13.3) 2(13.3)

0.784Females 7(24.1) 9(31.0) 8(27.6) 1(3.4) 4(13.8)
Total 11(25.0) 13(29.5) 11(25.0) 3(6.8) 6(13.6)

Coffee
Males 8(53.3) 1(6.7) 4(26.7) 1(6.7) 1(6.7)

0.592Females 21(72.4) 3(10.3) 3(10.3) 1(3.4) 1(3.4)
Total 29(65.9) 4(9.1) 7(15.9) 2(4.5) 2(4.5)

Red meat
Males - 4(26.7) 7(46.7) 3(20.0) 1(6.7)

0.221Females 1(3.4) 1(3.4) 16(55.2) 8(27.6) 3(10.3)
Total 1(2.3) 5(11.4) 23(52.3) 11(25.0) 4(9.09)

White 
meat

Males - 3(20.0) 9(60.0) 3(20.0) -
0.536Females 1(3.4) 5(17.2) 19(65.5) 2(6.9) 2(6.9)

Total 1(2.3) 8(18.2) 28(63.6) 5(11.4) 2(4.5)

Fish
Males - - 2(13.3) 12(80.0) 1(6.7)

0.605Females - - 7(24.1) 19(65.5) 3(10.3)
Total - - 9(20.5) 3(70.5)1 4(9.1)

There was no statistic significant difference in frequency of food consumption between two student groups 
that took part in study in winter 2015 and spring 2016.

The pattern of consumption of fruits differed between gender (P=0.04). Female declared more frequent 
fruits consumption (Graph 1).
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Within the three-day meal, the average energy intake was 1970.07±524.09 at males, and 1501.76±555.31 
at females (Table 3).

Within the three-day meal, the average sodium intake was 1822.21±782.59mg, and the average potassium 
intake was 2443.55±651.48 as it is shown in Table 4.

Table 3: The average energy intake

Students Na (mg) p K (mg)
P (difference 

between 
gender)

Ratio 
Na 

(mg)/ 
K (mg)

I group 
(winter 
2015)

Males 2117.57±1022.56 0.718 2933.00±469.43 0.079 0.72
Females 1964.62±812.58 2439.92±607.92 0.81

Total 2018.15±867.66 2612.50±601.02 0.77

II group 
(spring 
2016)

Males 1976.25±856.83 0.107 2737.25±753.45 0.021 0.72
Females 1500.25±533.92 2085.50±522.87 0.72

Total 1658.92±679.63 2302.75±670.50 0.72
P (difference be-

tween consumption 
in winter and spring)

0.131 0.117

All
Males 2042.20±905.83 0.183 2828.60±623.30 0.004 0.72

Females 1708.42±700.67 2244.38±580.54 0.76
Total 1822.21±782.59 2443.55±651.48 0.75

Table 4: Average intakes of sodium and potassium in three days meal

Students Energy intake (kcal)

I group (winter 2015)
Males 1913.29±582.17

Females 1670.09±695.41
Total 1755.75±653.08

II group (spring 2016)
Males 2019.75±502.78

Females 1364.31±379.20
Total 1582.79±519.93

All
Males 1970.07±524.09

Females 1501.76±555.31
Total 1661.41±583.65
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Tablet 5: Correlation between sodium and potassium intakes and energy value of daily meal

Dietary sodium to potassium ratio was 0.75 in total sample.

There was no statistically significant difference in the content of sodium or potassium in the winter and 
spring meals consumed over period of 3 days. However, a statistically significant difference in potassium 
content in the three-day meals was found between gender (P=0.004). In contrast, female declared more 
frequent fruits consumption with a statistically significant difference between gender (P=0.04). These results 
indicate that it is important for some nutrient intake to choose the most suitable source in adequate serving 
size.

There was no statistically significant difference in the content of sodium or potassium in the winter and 
spring meals consumed over period of 3 days. However, a statistically significant difference in potassium 
content in the three-day meals was found between gender (P= 0.004).

There was strong correlation between sodium and potassium intakes and energy value of daily meals  
(Table 5).

Intakes (Pearson Correlation) Average sodium Average potassium
Average energy 0.826** 0.616**

** Correlation is significant at the 0.01 level

Discussion

Diet is a modifiable risk factor of a wide range of chronic diseases. Interventions in diet are related to 
reduce risk for most endpoints [16]. Inadequate ratio between nutrients is global and action should be on 
national level. Risk reduction strategies give longer lasting results among healthy young adults. Our study 
was conducted in sample of students that were introduced in the CINDI dietary guide [13]. The objective of 
this study was to determine the content of sodium and potassium within the three-day meals at students of 
Faculty of Medicine. Between 12 key areas for action of the CINDI dietary guide, the recommendations on 
vegetables and fruits intake and low-salt diet are the most important for potassium and sodium content of diet. 
Through our results we tried to highlight the impact of adopted changes in dietary pattern on single nutrient 
content. Average estimated sodium intake was 2042.20±905.83mg for males and 1500.25±533.92mg for 
females. Average estimated potassium intake was 2828.60±623.30mg for males and 2244.38±580.54mg for 
females. Average Na/K ratio of 0.72 for males, and 0.76 for females. 

The 2020-2025 Dietary Guidelines for Americans emphasized that CDRR level for sodium is 2300mg/d, 
and AI for potassium is 2600mg/d for adult females (older than 19 years), and 3400mg/day for adult males 
(older than 19 years). According to these recommendations the normal range of dietary Na/K ratio is up 
0.68 to 0.89 [17]. According to our results, no excess of sodium intake was found, and Na/K ratio was in 
recommended range. The strong correlation between sodium and potassium intakes with energy value of 
daily meal (P<0.01) did not disrupt this ratio.
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5. World Health Organization (2012). Guideline: Potassium intake for adults and children. Geneva. (Pp. 1-42).

In our study we used individual measurements (FFQ and 3-Day Diet Record) for group-level analysis. 
Our students, in period of study, expressed good dietary choices. Thus through education lifestyle choices 
that support health can be empowered. There is no country-specific policy related to nutrient contents in 
Bosnia and Herzegovina. Reducing the sodium content in the diet of general population is a challenge for 
the food industry [18]. The food handler should be aware of the amount of salt present in the food [19]. 
Mathematical models are useful tools that can help to plan diets with adequate nutrients content with 
respect to food cost [20,21].

There are several limitations of this study and because of them participants in our sample had to be inform 
about them to try to avoid them as they could. Some limitations are linked to self-reported food recall, 
which leaves a possibility of underreporting or overreporting of actual intakes. Further used software has not 
been fully adapted to the market of Bosnia and Herzegovina and the labeling of salt content in retail foods 
is not obligatory in Bosnia and Herzegovina. Some of these issues are complex and should be resolved to at 
the national level.

Conclusion
The present study compares information obtained by two methods - FFQ and dietary food recall. Results 
emphasize that it is important to choose healthy food in order to achieve adequate nutrient intake, as well 
as also to have appropriate servings of chosen food.
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16. Schulze, M. B., Martínez-González, M. A., Fung, T. T., Lichtenstein, A. H. & Forouhi, N. G. (2018). 
Food based dietary patterns and chronic disease prevention. BMJ., 361, k2396.

14. World Medical Association (2013). World Medical Association Declaration of Helsinki: Ethical 
Principles for Medical Research Involving Human Subjects. JAMA., 310(20), 2191-2194.

19. Barbosa, M. I., Fernandes, A., Gonçalves, C., Pena, M. J., Padrão, P., Pinho, O., Moreira, P. (2018). 
Sodium and Potassium Content of Meals Served in University Canteens. Port J Public Health., 35(3), 172-
178.

20. Pasic, M., Catovic, A., Bijelonja, I. & Crnovrsanin, S. (2011). Linear programming local cost nutrition 
optimization model. In Annals of DAAAM for 2011 & Proceedings of the 22nd International DAAAM 
Symposium., 0389-0390.

8. Marinangeli, C. P. F. & Jones, J. H. (2014). Deconstructing the Paleolithic Diet: Components that Reduce 
Cardiovascular Disease Risk. Curr Nutr Rep., 3(2), 149-161.

9. Frassetto, L., Morris, R. C. Jr., Sellmeyer, D. E., Todd, K. & Sebastian, A. (2001). Diet, evolution and 
aging--the pathophysiologic effects of the post-agricultural inversion of the potassium-to-sodium and base-
to-chloride ratios in the human diet. Eur J Nutr., 40(5), 200-213.

12. Grabež, M., Rudic-Grujic, V., Ahmetovic, N. & Novaković, B. (2018). Sodium content and the most 
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