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ABSTRACT

Background: High sodium intake and high fat diets can play an important 
role as the risk factors of hypertension and cardiovascular diseases, while 
the prevalence of hypertension is increasing in all countries, especially 
in Iran. This study evaluated the sodium and fat intake among female 
students of Shiraz University of Medical Sciences at dormitories or home.
Methods: During 2015 by using a random sampling method, 67 female 
students of Shiraz University of Medical Sciences living at home or 
dormitories were enrolled. The demographic data included age, entrance 
year to university, and educational level that were recorded using a 
questionnaire. The body mass index (BMI) was determined and sodium 
and fat intake were assessed by 3-day food duplicate samples method in 
combination with chemical analysis. The relationship between sodium 
and fat intake, place of residence, blood pressure and anthropometric 
indices were evaluated.
Results: There were not any significant relationship between residence 
and sodium and fat intake. Sodium intake was shown to be higher than 
recommended daily intake among students living at home or dormitory 
in Shiraz University of Medical Sciences.
Conclusion: It seems that a proper diet instruction is necessary to be 
incorporated into students’ educational contexts to reduce the risk of 
chronic diseases among this population.
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Introduction
Having a healthy nutrition is a key base for productive 
populations and decreases the risk of several diseases 
and probable mortalities. The food quality can be 
influenced by socioeconomic status, race, and culture, 

while people with various cultures were shown to 
consume different types and amounts of foods. From 
1990 to 2020, an increase of 77% was noted for 
mortalities from non-communicable diseases, mostly 
in developing countries. By a reduction in risk factors 
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such as obesity, hypertension, hypercholesterolemia 
and diabetes, the mortality from non-communicable 
and cardiovascular diseases can be significantly 
lowered (1). 

A high sodium intake can cause an increase in 
risk of hypertension, and a high intake of saturated 
and trans-fats can lead to cardiovascular diseases 
(2). More than half of adults between the ages of 18 
and 24 years were shown to have at least one of the 
risk factors and about a quarter of them would suffer 
from cardiovascular diseases (3). Also, annually, 
about 17.9 million people were reported to die from 
these diseases (4). Atherosclerosis is directly related 
to several risk factors. Unhealthy dietary choices can 
lead to an overweight condition and dyslipidemia, 
and the risk would be higher in younger ages (3). 

Despite the presence of risk factors and 
pathological changes, the risk assessment of the 
disease in this group is low and young people can 
be unaware of the risks (3). Regarding the high 
prevalence of hypertension, preventive measures 
seem to be necessary at the young age, as early 
diagnosis and appropriate treatment are the concerns 
of today’s world (5). The Dietary Approaches to Stop 
Hypertension (DASH) study indicated that a low 
sodium diet can effectively lower blood pressure in 
non-obese patients (6). 

In addition, it has been revealed that an increased 
sodium intake can significantly lead to a high blood 
pressure (7). Hypertension has been the third leading 
cause of death worldwide (8) with an increasing trend 
in Iran. Regarding the prevalence of hypertension in 
Iran, in Gonabad, the prevalence of hypertension was 
shown to be 20.9%; in Kermanshah, 14%; in Tabriz, 
20.8%; and in Tehran, 32. The main reasons for this 
increasing trend were the population growth and 
rapid social changes such as urbanization, changes 
in people’s lifestyles, and increased survival rate 
of patients due to a rise in medical knowledge and 
control measures undertaken by people (9). 

It was demonstrated that the type and amount of 
consumed fat can play a major role in the prevalence 
of cardiovascular diseases and stroke (10). It was 
illustrated that reduction in sodium intake in the diet 
at the level of primary prevention can significantly 
decrease cardiovascular problems as well as medical 
costs (11). Therefore, World Health Organization 
(WHO) recommended a reduction in salt intake 
to five g per day (12). This study was conducted 
to compare fat and sodium intake among female 
students of Shiraz University of Medical Sciences 
living at home or dormitories in Iran.

Materials and Methods
During 2015 in a cross-sectional study, 67 female 

students of Shiraz University of Medical Sciences 
in Shiraz, southern Iran were enrolled using a 
random sampling method. The age range was 20-
30 years and the inclusion criteria were having a 
regular diet, taking no medication, no intake of 
dietary supplements, absence of pregnancy and 
acute and infectious diseases, and not refusing to 
participate and continue the study as described 
before (13). Demographic information (age, year 
of entry, educational degree) were collected using 
a questionnaire and weight was measured using 
the Fresh Life Scale Model (CBF-1620) with an 
accuracy of ±100 g and the height was measured 
by Seca scale Model (SECA-206) with a precision 
of ±0.5 cm. Body mass index (BMI) [weight (kg)/
height squared (m2)] was classified into 4 subgroups 
of underweight (<18.5 kg/m2), normal weight 
(18.5–24.9 kg/m2), overweight (25–29.9 kg/m2) and 
obesity (≥30 kg/m2). This study was approved by 
the Local Ethics Committee. All the study steps 
were performed in accordance with the Helsinki 
Declaration.

Participants were instructed on how to separate 
and store their second meal (except tea and drinking 
water) using a picture and brochure during a 
consecutive day (n=201). All samples were kept at 
refrigerator, weighed and later blended in a kitchen 
blender (JTC Electronics Corp., Omni Blend I 
series, Model TM-767, Guangdong, China). The 
homogenized daily meals were stored at -20°C until 
analysis. In order to determine the fat and sodium 
content of the samples, the total amount of food 
consumed per day was determined by homogenizing 
in the Enzo Teflon (8608 mixer), and addition of 200 
g of the homogenate sample into the Falcon tubes 
and immediately freezing at -20°C. 

The moisture content of the samples was measured 
at 105±1°C by oven-drying (Memmert, Schwabach, 
Germany). The homogenized samples were further 
used to measure the fat and sodium content. The 
Fat content was assessed using Soxhlet method 
(14) and the atomic absorption spectroscopy (AAS) 
method was applied to evaluate the sodium content 
as described before (13). To measure the amount of fat 
in the food, 3-5 g of dried homogenized sample were 
weighed on a filter paper, the filter paper was wrapped 
and transferred in a cellulose-extraction thimble, 
which was covered with cotton wool and was inserted 
into the extraction vessel in the Soxhlet machine 
(Soxtherm unit pecofood, Iran). After separation of 
the solvent, the percentage of fat in the sample was 
calculated by subtracting the weight of the balloon 
with fat from the balloon weight alone and use of 
initial weight of the sample. The percentage of fat 
present in the sample was later determined.
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Data were analyzed using SPSS software 
(Version 21.0 statistical software, Chicago, IL, USA). 
Kolmogorov-Smirnov test was used to investigate the 
normal distribution of the data. One-way ANOVA 
test, t-test, and Pearson or Spearman correlation 
coefficients were used to explore the relationship 
between the data.

Results
One participant did not complete the experiments 
and was excluded from the study. This study was 
conducted with a sample size of 66 and demographic 
data were recorded based on a previous study (Table 
1). The mean and standard deviation of systolic 
blood pressure among dormitory resident students 
and home resident students were 114.37±10.30 and 
116.15±10.56 mmHg, respectively. There was no 
significant relationship between place of residence 
and systolic blood pressure.   

The sodium and fat intake were calculated based on 
place of residence by DPS and instrumental analysis. 
There were not any significant relationship between 

residence and sodium and fat intake (Table 2).
Table 3 denotes to the relationship between 

various variables among students living at home 
and in dormitories. There were not any significant 
correlation between fat and sodium intakes and 
weight, BMI and SBP in dormitories residents and 
home resident students.  Also, there was a significant 
relationship between age and fat intake in dormitory 
residents (P=0.005). 

Discussion
Students are considered to be one of the most 
sensitive and the most powerful strata of the 
society that can be influenced by several factors 
due to their physiological, age, and psychological 
characteristics. The present study showed that the 
rate of sodium intake using the duplicate portion 
sampling method is higher than the needed and 
adequate intake (AI). It was shown that the body 
need for sodium is less than 2300 mg per day, 
while many people use 3600-4800 mg sodium per 
day (15).

In the most countries, sodium intake was 
demonstrated to be higher than the recommended 
amount of sodium intake observed in Western 
countries (12). In this study, sodium consumption 
using the DPS method was 3.36mg for students living 
in dormitory, and 3.49mg for those who were resident 
at home. In this regard, Al Khathaami et al. showed 
that the mean sodium intake was 2.7 g per day among 
university students (5), which is similar to the mean 
sodium intake (2.71 g per day) reported in the eastern 
region of Saudi Arabia (16). Mean sodium intake has 
been reported more than 5 g per day in India (17) and 

Table 1: Characteristics of the female students (N=66).
Mean±SEVariable
23.4±3.3Age (year)
160.7±5Height (cm)
56.2±9.3Weight (kg)
21.8±3.4BMI (kg/m2)
11.9%Slim (<18.5)
74.6%Normal (18.5-24.9)
11.9%Overweight (25-29.9)
1.7%Obese (≥30)

SE: Standard error, BMI: Body Mass Index

Table 2: Sodium (mg) and fat (g) intake among students living at home and dormitories by duplicate portion sampling 
method.

Home resident (Mean±SE)Dormitory resident (Mean±SE)Variable
3491.2±195.103365.4±150.65Sodium (mg/day)
29.80±2.2628.79±2.74Fat (g/day)

SE: Standard Error

Table 3: Relationship between various variables among students living at home and dormitories. 
Fat, DPS Sodium, DPS

Home resident
(n=32)

Dormitory resident
(n=34)

Home resident
(n=32)

Dormitory resident
(n=34)

R p-value R p-value R p-value R p-value
WC (m) 0.03 0.83 -0.65 0.72 -0.18 0.14 0.27 0.02*
Age (years) -0.23 0.19 0.97 0.005* 0.04 0.72 0.02 0.86
Weight (kg) 0.07 0.67 0.05 0.76 -0.28 0.02* 0.09 0.47
BMI (kg/m2) -0.09 0.60 0.00 0.99 -0.22 0.09 0.07 0.59
SBP (mmHg) -0.07 0.70 0.00 0.98 -0.007 0.95 -0.20 0.08
Abbreviations: WC: Waist Circumference; BMI: Body Mass Index; SBP: Systolic Blood Pressure; R: Correlation 
Coefficient; DPS: Duplicate Portion Sampling.*p value <0.05
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less than sodium intake reported in Australia (3.2-
3.6 g per day), in Italy (3.32-4 g per day) and in the 
Czech Republic (2-4 g per day) (18). In developing 
countries, most of dietary sodium intakes are during 
food preparation. Several countries have planned to 
reduce sodium intake in processed foods, while this 
method can be time-consuming (19).

This study revealed that there was no relationship 
between the place of residence and blood pressure, 
so that the mean and standard deviation of systolic 
blood pressure of students residing in dormitory and 
at home were 114.37±10.30 and 116.15±10.56 mmHg, 
respectively. In a study by Cheikh Ismail et al., who 
assessed the salt intake among college students in 
2019, they confirmed a link between salt intake and 
high blood pressure, and reported that only 21.2% 
of the students were satisfied with their salt intake; 
because other students believed that the salt intake 
was adequate despite their high blood pressure (20). 
They found that 7.3% of students reported “low 
sodium” or “no added sodium” food choices, based 
on the nutrition label printed on the food package. 
These researchers showed that students’ information 
about salt and sodium intake were relatively low 
and a small percentage of students considered 
implementing measures to reduce salt/sodium in 
their diet (20). In another study by Nasreddine et 
al. in Lebanon, people were shown to be unaware 
of the relationship between high sodium intake 
and high blood pressure (21). Also, the results of 
a study by Rafiei et al. on students in Shahrekord 
University of Medical Sciences in Iran, a positive 
and significant correlation was reported between 
BMI and hypertension (22). In the study of Salem et 
al. in Rafsanjan University of Medical Sciences in 
Iran, 27.4% of the students suffered from abnormal 
systolic blood pressure (more than 120 mmHg) and 
28% had abnormal diastolic blood pressure (more 
than 90 mmHg), while a significant relationship was 
noted between BMI and hypertension (23). 

The present study showed that sodium intake 
and BMI were not correlated with the students’ 
place of residence however the students living in 
dormitories had lower sodium intake and lower 
BMI in comparison to students who lived at home, 
due to consumption of food stuffs in the university 
cafeteria and self-services. Mortazavi and colleagues 
conducted a study at Zahedan University of Medical 
Sciences in Iran on urban students and reported the 
prevalence of overweight and obesity to be 12.9% and 
3.1%, respectively (24). This study used quantitative 
methods for food survey, and students were studied 
based on their place of residence (dormitory or 
home). So far, no studies have quantitatively assessed 
the foods consumed based on the student’s place 

of residence, even our study had the limitation of a 
small sample size.

Conclusion
Sodium intake was shown to be higher than 
recommended daily intake among students living at 
home or dormitory in Shiraz University of Medical 
Sciences. Therefore, a proper diet instruction is 
recommended to be incorporated in students’ 
educational contexts for reduction of complications 
of chronic diseases before reaching the middle age.

Acknowledgment
We would like to thank all students who helped us 
in this project, as well as the laboratories in Shiraz 
School of Nutrition and Food Sciences. This study 
was entirely financed by Shiraz University of 
Medical Sciences, Shiraz, Iran (project no. 6642).

Conflict of Interest
None declared.

References
1 Pasdar Y, Rezaei M, Darbandi M, et al. The 

quality of food and availability in Kermanshah 
residents in 2002. Kermanshah Med J. 2013;1:22. 

2 Yahia N, Wang D, Rapley M, et al. Assessment of 
weight status, dietary habits and beliefs, physical 
activity, and nutritional knowledge among 
university students. Perspect Public Health. 
2016;136:231-44. DOI:10.1177/1757913915609945.
PMID:26475773.

3 Fahcham S. A survey on knowledge of patients 
with pertension about food templates in Beysa 
village of Sepidan Town in 2006. Iranian Natinal 
Nurition Congress 2006.

4 Benjamin EJ, Muntner P, Alonso A, et al. Heart 
Disease and Stroke Statistics-2019 Update: A 
Report From the American Heart Associatoion. 
Circulation. 2019;5:56-528. DOI:10.1161/
CIR.0000000000000659. PMID:30700139.

5 Al Khathaami A, Amer R, Qubaiban S, et al. 
Evaluation of Dietary Salt Intake among Healthy 
Students in Riyadh, Saudi Arabia. J Health 
Inform Dev Ctries. 2019;13.

6 Group ICR. Intersalt: an international study of 
electrolyte excretion and blood pressure. Results 
for 24 hour urinary sodium and potassium 
excretion. Intersalt Cooperative Research 
Group. BMJ. 1988;297:319-28. DOI:10.1136/
bmj.297.6644.319. PMID:3416162.

7 Grillo A, Salvi L, Coruzzi P, et al. Sodium 
intake and hypertension. Nutrients. 2019;11:1970. 
DOI:103390/nu11091970. PMID:31438636.

8 Jekel JF, Katz DL, Elmore JG. Epidemiology, 



Ghaseminasab Parizi et al.

Int J Nutr Sci March 2020;5(1) 42

biostatistics and preventive medicine. 2nd ed. 
Philadelphia: Saunders Company, 2001.

9 Mansoorian M, Qorbani M, Shafieyan N, et al. 
Association between life style and hypertension 
in rural population of Gorgan. J Health Promo 
Manage. 2012;1:23-8 (Persian).

10 Hooper L, Martin N, Jimoh OF. Reduction 
in saturated fat intake for cardiovascular 
disease. Cochrane Database Syst Rev. 
2020;5:CD011737. DOI:10.1002/14651858.
CD011737. PMID:32428300.

11 Bibbins-Domingo K, Chertow GM, Coxson PG, 
et al. Projected effect of dietary salt reductions 
on future cardiovascular disease. N Engl J Med. 
2010;362:590-9. DOI:10.1056/NEJMoa0907355. 
PMID:20089957.

12 Sarmugam R, Worsley A. Current levels of salt 
knowledge: a review of the literature. Nutrients. 
2014;6:5534-59. DOI:10.3390/nu6125534. 
PMID:25470377.

13 Ghaseminasab Parizi M, Tangestani H, Rahmdel 
S, et al. Duplicate portion sampling gives the 
most accurate iron intake estimate: Implications 
for iron status of female students. Int J Vitam 
Nutr Res. 2018;88:190-8. DOI:10.1024/0300-9831/
a000510. PMID:30982441.

14 Phillips KM, Tarragó-Trani MT, Grove TM, et 
al. Simplified gravimetric determination of total 
fat in food composites after chloroform-methanol 
extraction. J Am Oil Chem Soc. 1997;74:137-42. 
DOI:10.1007/s11746-997-0158-1.

15 He FJ, MacGregor GA. Reducing population 
salt intake worldwide: from evidence to 
implementation. Prog Cardiovasc Dis. 
2010;52:363-82. DOI:10.1016/j.pcad.2009.12.006. 
PMID:20226955.

16 Alkhunaizi A, Al Jishi H, Al Sadah Z. Salt intake 
in Eastern Saudi Arabia. East Mediterr Health 
J. 2013;19:915-8. DOI:10.26719/2013.19.11.915.

17 Johnson C, Mohan S, Rogers K, et al. Mean 

dietary salt intake in urban and rural areas in 
India: a population survey of 1395 persons. J 
Am Heart Assoc. 2017;6:e004547. DOI:10.1161/
JAHA.116.004547. PMID:28062480. 

18 Kristensen FB, Mäkelä M, Neikter SA, et 
al. European network for Health Technology 
Assessment, EUnetHTA: Planning, development, 
and implementation of a sustainable 
European network for Health Technology 
Assessment. Int J Technol Assess Health Care. 
2009;25:107-DOI:10.1017/S0266462309990754.
PMID:20030898.

19 Webster JL, Dunford EK, Hawkes C, et al. 
Salt reduction initiatives around the world. J 
Hypertens. 2011;29:1043-50. DOI:10.1097/
HJH.0b013e328345ed83. PMID:21546876. 

20 Cheikh Ismail L, Hashim M, H Jarrar A, 
et al. Knowledge, attitude, and practice on 
salt and assessment of dietary salt and fat 
intake among University of Sharjah students. 
Nutrients. 2019;11:941. DOI:10.3390/nu11050941.
PMID:31027320.

21 Nasreddine L, Akl C, Al-Shaar L, et al. Consumer 
knowledge, attitudes and salt-related behavior in 
the Middle-East: the case of Lebanon. Nutrients. 
2014;6:5079-102. DOI:10.3390/nu6115079.
PMID:25401502. 

22 Rafiee E, Khaledi M, Madmoli M, et al. The 
correlation between blood pressure and BMI in 
students of Shahrekord University of Medical 
Sciences in 2013-14. Int J Ayurvedic Med. 
2019;10:113-7.

23 Salem Z, Vazirinejad R. Prevalence of obesity 
and metabolic syndrome in adolescent girls in 
South East of Iran. Pak J Med Sci. 2009;25:196-
200.

24 Mortazavi Z, Shahrakipour M. Body mass index 
in Zahedan University of Medical sciences 
students. 2002.


