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ABSTRACT: 

Background: Previous researches showed that the level of 
distress experienced by family members especially first-degree 
relatives is higher than the one experienced by the patient himself. 
Selenium has been found to be associated with a reduced risk of all 
cancers at doses> 55 µg / day, The greatest positive anticancer 
mechanism of selenium may be contributed by the antioxidant function 
of GPxs and Selenoprotein P.  

Aim of the work: The aim of this work is to compare serum levels 
of selenium in medical students who are first degree relatives of 
cancer patients to those with no family history of cancer.  

Patients and Methods: This study is part of the Nutritional 
Assessment of Medical Students of Ain Shams University (NAMES-
ASU) Project. Of the 1,200 medical students who came forward, 30 
students were selected as the subject group (P) as they had a positive 
family history of cancer in first-degree relatives. The other 26 students 
were randomly selected from the rest of the sample with no family 
history of cancer to represent the control group (C). Selenium levels 
were measured from serum samples using Atomic Absorption 
Spectometry, stress was evaluated by a stress questionnaire and 
dietary Se intake was assessed using a food frequency questionnaire. 

Results:  The present study showed that the subject group had 
significantly higher stress levels than the control group (p = 0.003) 
with means of 13.92 and 18.27 for (C) group and (P) group 
respectively. Regarding stress and Se intake in relation to serum Se 
levels, they were statistically significant (p-Value 0.000 for both 
variables) However the Se dietary intake had more effect on serum Se 
levels than stress. The study also showed that age had an inverse 
relation to serum Se levels among both groups (p-Value was 0.021).  

Conclusion: The Dietary Intake of Se, Stress and Age are 
significantly associated with serum Se levels. There is a negative 
correlation between Stress and Serum Selenium Levels. 

Key words: Selenium, Cancer, Family History and Psychological 
Stress. 

 

INTRODUCTION: 

According to the WHO, the global 

cancer burden raised up to 18.1 million new 

cases and 9.6 million deaths in 2018. The 

crude incidence rates on the national level 

for all sites excluding non-melanoma skin 

cancer in Egypt is 113.1/100,000 (both 

sexes), 115.7/100,000 (males), and 

110.3/100,000 (females)
[1]

.  

 A study estimated that 50 percent of 

certain types cancer can be preventable
[2]

. In 

addition, the World Cancer Research Fund 

estimates that about 20% of all cancers 

diagnosed in the US are related to several 
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preventable measures such as body fatness, 

physical inactivity, excess alcohol 

consumption as well as poor nutrition 
[3]

. 

The psychological burden on family 

members of cancer patients especially first-

degree relatives have been extensively 

studied in international literature. In fact, 

previous researches showed that the level of 

distress experienced by family members is 

higher than the one experienced by the 

patient himself
[4&5]

. 

Studies have shown that psychological 

stress increases circulating cytokines which 

in turn increases reactive oxygen species 

(ROS) that leads to increase in oxidative 

stress
[6]

. It has been estimated that around 1 

billion people worldwide have inadequate 

selenium intake
[7]

. 

Selenium is present in many enzymes 

and proteins in their active centers, it has 

many roles such as activating anticancer 

agents, preventing heart and vascular 

diseases, exhibiting anti-proliferative and 

anti-inflammatory properties, and 

stimulating the immune system
[8]

. It also 

forms the main part of selenium-containing 

proteins and several antioxidant enzymes, 

such as glutathione peroxidase (GPx), 

thioredoxin reductase (TRxR), and 

iodothyronine deiodinase (DIO)
[9]

.  

The studies have shown that selenium 

may have anti carcinogenic effects, 

especially against cancers of the lung, 

prostate, skin, and GIT system 
[10]

. Selenium 

resembles butyrate which induces DNA 

methylation and acts as an inhibitor of 

histone deactylase 
[11&12]

. 

 

AIM OF THE WORK: 

The aim of this work is to compare 

serum levels of selenium in medical students 

who are first degree relatives of cancer 

patients to those with no family history of 

cancer. 

 

 

PATIENTS AND METHODS: 

This study is part of the Nutritional 

Assessment of Medical Students of Ain 

Shams University (NAMES-ASU) Project 

which was designed to evaluate the 

nutritional status of the undergraduate 

medical students. 

 -Type of Study: Comparable cross 

sectional study 

 -Study Setting: Faculty of Medicine - 

Ain Shams University, Cairo, Egypt  

 -Study Period: 3 months 

 -Target Population: Medical students 

of Ain Shams University  

Inclusion Criteria:  

Cases included university students 

reporting positive first-degree family history 

of cancer  

-Controls were selected randomly from 

university students without family history of 

cancer (neoplasms). 

Exclusion Criteria for both cases and 

controls: 

-Students on Selenium supplementation 

-Students on Iron or Folic Acid 

supplementation 

Sampling Method:  

All students with positive family history 

of cancer in the first-degree relatives 

recruited from the nutritional survey project 

NAMES were invited to perform further 

testing to fulfill the aim of the current study. 

A total of 26 students without family history 

were randomly selected from the remain 

cohort reporting negative family history of 

neoplasm.  

Study tools:  

Further investigations were conducted 

on all medical students enrolled in the study 

and these included:  
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1. Detailed Nutritional questionnaire of 

Selenium intake ( Mohamed et al, 2002 ) 

2. Stress questionnaire (LAQ) (Craig et 

al., 1996, Tran et al., 2011): It includes 

questions regarding the general health and 

stress such as BMI, Coffee intake, smoking, 

exercise and meditation. The total possible 

score is 73. It’s assumed that the higher the 

score the higher the stress level and higher 

risk of disease and lower quality of life. 

3. Selenium measurement in plasma 

using Atomic Absorption Spectrometry at 

the National Research Center. Normal serum 

Se levels are 70-150 mcg/l. Below 70 

considered low and above 150 considered 

high. 

Ethical Considerations:  

An informed written consent was 

obtained from each student before enrolment 

in  the NAMES-ASU project explaining all 

benefits and risks and ensuring 

confidentiality.  

Statistical analysis:  

Recorded data were analyzed using the 

statistical Program (Minitab version 19). 

Quantitative data were expressed as mean± 

standard deviation (SD). Qualitative data 

were expressed as frequency and percentage. 

The following statistical tests were done: 

Control and subject Groups we used 

One Way ANOVA for significance when 

comparing between the two means. 

Regression was used for the Continuous 

independent variable or variables (Xs) in 

significance to a Continuous dependent 

variable (Y) 

The confidence interval was set to 95% 

and the margin of error accepted was set to 

5%. So, the probability (p-value) was 

considered significant as the following:  

 -P-value <0.05 was considered 

significant. 

 -P-value <0.001 was considered as 

highly significant. 

 -P-value >0.05 was considered 

insignificant. 

 

RESULTS; 

Of the 1,200 medical students who 

came forward, 56 were selected for analysis. 

More than 200 students had a positive 

family history of cancer, but only 30 

students were selected as the subject group 

(P) because they had a positive family 

history of cancer in first-degree relatives, 

namely the mother and father. The other 26 

students were randomly selected from the 

rest of the sample of students with no family 

history of cancer to represent the control 

group (C). 

Table (1): Comparison between subjects and controls as regards stress  using ANOVA (Analysis of 

Variance) test. 

Source DF Adj SS Adj MS F-Value P-Value 

C/P 1 262.8 262.79 9.46 0.003* 

Error 54 1499.7 27.77   

Total 55 1762.5    

p-value>0.05 NS; *p-value <0.05 S; **p-value <0.001 HS 

SS : Sum of Squares, DF: Degree of Freedom, MS: Mean of  Squares 

Using the One Way ANOVA (Analysis 

Of Variance) to compare between the two 

groups in terms of stress levels, it showed 

the means were significantly different, the P-

Value is 0.003 which states the significance. 

The Groups are responsible in interpreting 

13.3% of the variability in the stress 

readings as shown in the graph above (table 

1, fig.1). 
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Table (2): Comparison between the studied groups as regards selenium intake (mcg/l) and serum 

selenium (mcg/l) using ANOVA Test 

EFFECT SS DF MS F P- value 

Selenium Intake 

C/P 21680.59 1 21680.59 18.53 0.000** 

Residual 63186.84 54 1170.12   

Total 84867.43 55 1543.04   

C.V. (%): 44.08      

Serum Selenium  

C/P 1161.84 1 1161.84 22.81 0.000** 

Residual 2750.55 54 50.94   

Total 3912.38 5 71.13   

C.V. (%): 12.36      

p-value>0.05 NS; *p-value <0.05 S; **p-value <0.001 HS 

SS : Sum of Squares, DF: Degree of Freedom, MS: Mean of  Squares 

Tables 2 shows Comparison between 

control group and subject group as regards 

selenium intake and serum selenium levels. 

The above table shows statistical 

significance in selenium intake and serum 

selenium levels between subject group and 

control group. 

Table (3): Regression Analysis of Serum Se (mcg/l) versus Stress and Se intake (mcg/l) 

Source DF Adj SS Adj MS F-Value P-Value 

Regression 2 2167.9 1083.95 32.93 0.000 

Stress 1 199.8 199.75 6.07 0.017* 

Intake (mcg/l) 1 2167.4 2167.44 65.85 0.000** 

Error 53 1744.5 32.91   

Total 55 3912.4    

p-value>0.05 NS; *p-value <0.05 S; **p-value <0.001 HS 

SS : Sum of Squares, DF: Degree of Freedom, MS: Mean of  Squares 

We have two independent variables (Xs) 

(Stress & Intake (mcg/l) and one dependent 

variable (Y) Serum (mcg/l) by Using the 

Regression Analysis, we measured the 

effects of stress and Selenium intake (mcg/l) 

(Xs) on serum Selenium levels (mcg/l) (Y) 

between the two groups. The model 

explained 53.7% of the variability in the Y 

variable (Which means the two factors are 

responsible for the changes in the Serum 

(mcg/l) by 53.7%. The intake is influential 

than the stress as shown in the table above 

(Table 3). 

In both groups the Age ranges from 18 

to 25 with a median Age of 22 years.While 

the BMI ranges from 17 to 35 with a median 

BMI of 25. The Systolic Blood Pressure 

ranges from a minimum of 91 to a maximum 

of 148 with a median Systolic pressure of 

112.5. And the Diastolic blood pressure has 

a minimum of 51 and maximum of 91 with a 

median Diastolic pressure of 71.5. 

Analyzing the demographic factors of 

the two groups such as Age, BMI (Body 

Mass Index), Systolic blood pressure, 

Diastolic blood pressure, it was found that 

the BMI, Systolic blood pressure and 

Diastolic blood pressure were non 

significant with P-value of 0.326, 0.373, 

0.352 respectively, While the Age was 

significant with P-value 0.021. 
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Diagram: Co-Relation between Age and Serum Se. 

Using Pearson correlation for analysis 

of the relation between each of these 

variables (Age, BMI, Systolic and Diastolic 

blood pressure) and Serum Selenium level 

revealed that age is the only demographic 

factor that had an impact on Serum 

Selenium level with p-value of 0.021 as 

shown in diagram. This relation is an inverse 

relation meaning that the higher the age the 

lower the Serum Selenium level. 

 

DISCUSSION; 

Selenium deficiency has been estimated 

to be in around 1 billion people worldwide 

(Gerrad et al., 2017)
[7]

. Selenium is present 

in many enzymes, anti-oxidants and proteins 

in their active centers, it has many roles such 

as activating anticancer agents, preventing 

heart and vascular diseases, exhibiting anti-

proliferative and anti-inflamatory properties, 

and stimulating the immune system (Duntas 

et al., 2015)
[8]

. 

This study was conducted to evaluate 

the effect of Stress on serum Se level in 

young medical students with positive family 

history of cancer. 

Regarding Systolic and diastolic Blood 

Pressure in our study, they showed 

homogeneity (P-value of 0.373, 0.352 

respectively). The systolic blood pressure 

mean was (114.24±14.02) and the diastolic 

blood pressure mean was (71.63±9.67). In 

present study, the BMI with a mean (25.20 ± 

4.10) showed no statistical difference in the 

readings (P-value of 0.326) which means 

that subjects and control are homogeneous. 

In current study, the Age with mean 

(21.75±1.42) was able to explain 7.7% from 

serum Se variance (statistically responsible 

for the variance, P-value < 0.005). In this 

point we are in line with Bizerea-Moga et al. 

(2021)
[15]

 who conducted a retrospective 

observational cohort study, which evaluated 

serum Se status by age and gender in 

western Romania in which they found 

evidence of a correlation between serum Se 

concentration and population age. Also 

González-Estecha et al. (2016
)[16]

, a study 

which found a correlation between serum 

selenium concentrations and age in an adult 

Spanish population, . This also coincide with 

Rasmussen et al. (2009)
[17]

, study regarding 

Danish population. 

On the other hand, our results differ 

with Burri et al. (2008)
[18]

, study and 

Alehagen et al. (2016)
[19]

 study were they 

found no correlation between Se 

concentrations and age in the general 

population. Different age ranges and 

characteristic dietary profiles as well as 

different health conditions of the sample 



Heba Mohamed Essam El Banna, et al., 

82 

population may have triggered these 

discrepancies.  

Regarding stress in this study, our 

results showed that the subject group had 

more stress levels than the control group. 

The two groups were significantly different 

(P-Value is 0.003), which is in alignment 

with Gerrad et al. (2017)
[7]

. In Turkey a 

descriptive study was done to identify the 

psychological symptoms and associated 

factors in adolescents who have a parent 

with cancer, it showed that a diagnosis of 

cancer in one of the parents had a 

devastating effect on the psychology of the 

children by causing stress, anxiety, fear, 

feelings of guilt, and agony which resulted 

in poor physical and psychological health 

and exhaustion. 

Another Study by Huizinga et al. 

(2005)
[20]

 were they studied Stress response 

symptoms in adolescent and young adult 

children of parents diagnosed with cancer 

showed that the rate of clinically elevated 

stress response symptoms was actually 

higher among the children of parents with 

cancer and the siblings of children treated 

for cancer than among children who had 

experienced cancer themselves. 

In present study, we analyzed the stress 

and the dietary intake of Se in relation to the 

serum Se levels in both groups and we found 

that these two variables are explaining 53.7% 

of the variability in serum Se levels readings 

overall the population of the trial. However 

the Se dietary intake had more effect on 

serum Se levels than stress.  

To the best of our knowledge this is the 

first study done to explore the correlation 

between Psychological Stress and Serum 

Selenium level. The generalizability of the 

results is limited by the small sample size 

and not analyzing the other variables in 

relation to serum Se as it would have been 

out of scope of this study and away from the 

aim. Due to COVID-19 Pandemic we 

weren’t able to increase our demographic 

sample due to classes being switched to 

online to avoid over exposure of the students. 

This in turn caused another limitation in the 

study which is having a small demographic 

sample with a close range of age that may 

have not given us the opportunity to explore 

the full relationship between serum Se and 

age. 

Conclusion: 

In conclusion it was found that 

psychological stress had an inverse relation 

with serum Se. However daily Se intake 

from food had a much greater effect on 

serum Se level. Also  age was found to have 

a significant association with lower values of  

serum Se in adolescents and young adults. 

The older students in both groups had lower 

serum Se levels than the younger ones did. 

Recommendations: 

We recommend for further research to 

be done with a bigger demographic sample 

and a wider age range. Also further research 

could study other correlations of Selenium 

with other factors. 
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هستىياخ هصل السيلينيىم تيي طلاب الطة تجاهعح عيي شوس هع تاريخ عائلي للسرطاى ، دراسح 

 تجريثيح

 ,ريهام محمد فهين*,** هيرج أتراهين حاهذ,أ*زينة عثذ الحفيظ السيذ ***هثه محمد عصام الثنا

ٗخبصخ الأقبسة ٍِ اىذسجخ أظٖشد الأثحبس اىضبثقخ أُ ٍضز٘ٙ اىعٞق اىزٛ ٝعبّٜ ٍْٔ أفشاد الأصشح : الخلفيه

رٌ اىعث٘س عيٚ اىضٞيًْٞٞ٘ ٍشرجطًب ثبّخفبض ٍخبغش الإصبثخ . الأٗىٚ أعيٚ ٍِ اىَضز٘ٙ اىزٛ ٝعبّٜ ٍْٔ اىَشٝط ّفضٔ

ًٝ٘ ، َٗٝنِ أُ رضبٌٕ ٗظٞفخ ٍعبداد الأمضذح ىـ / ٍٞنشٗغشاً  55ثجَٞع أّ٘اع اىضشغبُ عْذ رْبٗه جشعبد أمجش ٍِ 

GPxs  ٗSelenoprotein P   

اىٖذف ٍِ ٕزا اىعَو ٕ٘ ٍقبسّخ ٍضز٘ٝبد ٍصو اىضٞيًْٞٞ٘ فٜ غلاة اىطت اىزِٝ ٌٕ أقبسة ٍِ اىذسجخ : الهذف

 .الأٗىٚ ىَشظٚ اىضشغبُ ٍع أٗىئل اىزِٝ ىٞش ىذٌٖٝ ربسٝخ عبئيٜ ىلإصبثخ ثبىضشغبُ

ٕزٓ اىذساصخ ٕٜ جزء ٍِ ٍششٗع اىزقٌٞٞ اىغزائٜ ىطلاة اىطت ثجبٍعخ عِٞ شَش : الورضى وطرق الذراسح

(NAMES-ASU .) ِٞغبىجًب مَجَ٘عخ ٍ٘ظ٘عٞخ  30غبىت غت رقذٍ٘ا ، رٌ اخزٞبس  1200ٍِ ث(P ) لأُ ىذٌٖٝ ربسٝخًب

ِ ثشنو عش٘ائٜ ٍِ ثقٞخ اىعْٞخ غبىجًب آخشٝ 26رٌ اخزٞبس . عبئيًٞب إٝجبثًٞب ىلإصبثخ ثبىضشغبُ ىذٙ أقبسة ٍِ اىذسجخ الأٗىٚ

رٌ قٞبس ٍضز٘ٝبد اىضٞيًْٞٞ٘ ٍِ عْٞبد اىَصو (. C)دُٗ ربسٝخ عبئيٜ ىلإصبثخ ثبىضشغبُ ىزَثٞو اىَجَ٘عخ اىعبثطخ 

 Seثبصزخذاً ٍطٞبف الاٍزصبص اىزسٛ ، ٗرٌ رقٌٞٞ الإجٖبد عِ غشٝق اصزجٞبُ الإجٖبد ٗرٌ رقٌٞٞ اىَذخ٘ه اىغزائٜ ٍِ 

 .رشدد اىغزاءثبصزخذاً اصزجٞبُ 

أٗظحذ اىذساصخ اىحبىٞخ أُ اىَجَ٘عخ اىَضزٖذفخ مبّذ ىذٖٝب ٍضز٘ٝبد ظغػ أعيٚ ثنثٞش ٍِ اىَجَ٘عخ : النتائج

 Seفَٞب ٝزعيق ثبلإجٖبد ٗ . عيٚ اىز٘اىٜ( P)ٗ ( C)ىيَجَ٘عخ  18.27ٗ  13.92ثَز٘صػ ( P = 0.003)اىعبثطخ 

ٍٗع رىل ، فإُ (  ىنلا اىَزغٞشِٝ p 0.000قَٞخ )، مبّذ راد دلاىخ إحصبئٞخ  Seاىَذخ٘ه فَٞب ٝزعيق ثَضز٘ٝبد اىَصو 

مَب أٗظحذ اىذساصخ أُ ىيعَش علاقخ . مبُ ىٔ رأثٞش أمجش عيٚ ٍضز٘ٝبد اىَصو أمثش ٍِ الإجٖبد Seاىَذخ٘ه اىغزائٜ ٍِ 

 (.0.021مبّذ  pقَٞخ )فٜ اىَصو ثِٞ اىَجَ٘عزِٞ  Seعنضٞخ ثَضز٘ٝبد 

. ْٕبك علاقخ صيجٞخ ثِٞ Seٗالإجٖبد ٗاىعَش ثشنو مجٞش ثَضز٘ٝبد اىَصو  Seاىَذخ٘ه اىغزائٜ ٍِ ٝشرجػ : الخلاصح

 .ٍضز٘ٝبد الإجٖبد ٍٗضز٘ٝبد اىضٞيًْٞٞ٘ فٜ اىذً

 .اىضٞيًْٞٞ٘ ٗاىضشغبُ ٗربسٝخ اىعبئيخ ٗاىعغػ اىْفضٜ :الكلواخ الرئيسيح


