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ABSTRACT

Introduction: Various emotions may arise in the context of extensive curriculum of paramedical education. Their associa-
tion to biological aspects such as Vitamin D status is to be examined with regard to the prevalence of Vitamin D deficiency 
in the region. This research aims to evaluate the prevalence of anxiety symptoms and their relationship with Vitamin D 
status among Lebanese health-care students.

Methods: A total of 157 university students aged 18-25 years old completed a questionnaire related to medical and 
psychiatric history, nutritional intake, lifestyle habits, and social difficulties. Anxiety symptoms were assessed by Hamilton 
Anxiety Rating Scale. Vitamin D serum levels were analyzed using ELISA technique.

Results: Anxiety symptoms were present in 37.5% of students with 2.5% presenting severe anxiety. Anxiety symp-
toms were significantly associated to health problems (p = 0.0038), social difficulties (p = 0.001), and a family history 
of psychiatric disorders (p < 0.0001). Low Vitamin D levels were detected in 49.3% of participants; 77.5% having a 
Vitamin D insufficiency while the rest presenting a Vitamin D deficiency. Students with anxiety symptoms had significantly 
lower Vitamin D levels as compared to those having no anxiety manifestations (17.9 ng/mL ± 7.9 vs. 24.2 ng/mL ± 9.9, 
p = 0.0023). However, no significant correlation was registered between anxiety symptoms scores and Vitamin D levels.

Conclusion: Anxiety symptoms were found to be relatively prevalent among health-care students and associated to 
low Vitamin D levels. Further studies are warranted to clarify the beneficial effect of Vitamin D supplementation in the 
prevention, management, and treatment of anxiety symptoms among health-care students.
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INTRODUCTION
The emotions experienced in the academic environment are 
known to be linked to important outcomes, such as aca-
demic adaptation and success, as well as student health and 
well-being. Indeed, studying at university can be a stressful 
stage of life and it is characterized by modifications in life-
style, novel relationships including friendships and affective 
attachments, and sometimes a certain distance from home 
and family (1,2).
Paramedical education includes students from a variety 
of health professions such as nursing, medical laboratory 
sciences, nutrition and dietetics, physical therapy, medical 
imaging, speech therapy, and pharmacy. It is particularly 
considered to be a challenging program in regard to the 
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intensive curriculum, including the high amount of knowl-
edge pertaining to be memorized, exam preparation, and 
internships with forced night awakenings for shifts (3). 
Moreover, balancing between courses and internships, 
and being often involved in emotionally-charged situa-
tions such as dealing with medical severe conditions, and 
feeling responsible for making life-death decisions expose 
healthcare students to high levels of stress. Such demands 
may affect the students’ psychological well-being, and sub-
sequently constitute one of various precipitating factors 
of depression and anxiety. In addition, they may impact 
academic performance, dropout rates, work efficacy, and 
aspects of the individual’s daily life (1,2,4,5).
Anxiety symptoms, although somewhat more common 
than depression, seem to garner less attention and are often 
undetected and undertreated in the general population (6). 
Moreover, most studies in the literature focused on eval-
uating the prevalence and consequences of mental health 
problems among medical students, given the corresponding 
highly extensive program (7), while only few surveys were 
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carried out among health-care students. Thus, excessive anx-
iety experienced in the field of paramedical education war-
rants wider awareness. In addition to intense feelings of fear 
or panic, subjects presenting with anxiety symptoms may 
have somatic manifestations including dizziness, fatigue, 
nausea, headaches, abdominal pain, palpitations, shortness 
of breath, and urinary incontinence (8). Furthermore, pro-
found anxiety can alter goal-directed attention and concen-
tration (9), working memory (10), and perceptual-motor 
function (11), which may jeopardize quality of patient care.
Vitamin D or calcidiol is a steroid hormone obtained via 
dietary intake or mostly synthesized cutaneously in the 
human organism following exposure to sunlight, partic-
ularly ultraviolet B rays. The activation of calcidiol occurs 
in the kidneys through the enzyme 1-alpha hydroxylase. 
Along with its long known essential function in the phos-
phocalcic metabolism and its role in proliferation, dif-
ferentiation and immunomodulation, there is handful 
evidence that Vitamin D plays an important role in ner-
vous system health (12,13). Age, obesity, or limited sun 
exposure are associated with higher risk for Vitamin D 
deficiency; a condition that is prevalent in Lebanon, even 
among young adults, despite adequate sunlight through-
out the year (14,15).
As for the association between Vitamin D deficiency and 
mental health problems, studies have assessed its link with 
depressive disorders. There are many reports that low lev-
els of Vitamin D are associated with major depression or 
symptoms of depression (16,17). However, research did 
not demonstrate an effect on reducing the severity of these 
symptoms with Vitamin D supplementation (18). In con-
trast to these reports, fewer contributions have been pub-
lished on the association of anxiety disorders with levels of 
Vitamin D (19,20), with data being variable and sometimes 
contradictory.
Hence, our study aims at evaluating anxiety symptoms and 
Vitamin D deficiency particularly among healthcare stu-
dents. Its objectives consist of assessing the prevalence of 
anxiety symptoms and that of Vitamin D deficiency, as well 
as exploring the relationship between both variables. They 
also include identifying risk factors for anxiety symptoms 
in this specific context to propose timely psychological sup-
port and intervention.

METHODS

Study design and population
The research was conducted according to the Declaration 
of Helsinki and in agreement with standards of the Ethical 
Committee of Notre Dame University Hospital. The target 
population was Lebanese university students, aged 18-25 years 
old, and enrolled in a paramedical science program.
The sample size was calculated using Cochran’s equation 
(n0=Z2pq/e2) (21), with a 95% confidence level, a preci-
sion of 5%, and an estimated anxiety proportion of 15% 
based on two previous studies; the first one evaluating the 
prevalence of generalized anxiety disorders among nurses 
in Tunisia (22), and the second one exploring anxiety prev-
alence in the Lebanese general population (23). The esti-
mated sample size yielded 196 participants.

A total of 225 students from different Lebanese universities 
were randomly approached to participate in the research, 
but only 178 responded and accepted to participate in the 
survey. A data cleaning was performed to remove responses 
from individuals who did not fit the inclusion criteria or 
who did not answer the questions thoughtfully (n = 16). 
None of the respondents was found to have a prior his-
tory of psychiatric or cognitive disorder, or suffered from 
an inflammatory or autoimmune disease based on the med-
ical history and medication intake. Moreover, five students 
were excluded from the study for taking Vitamin D supple-
ments, hence making the final number of subjects includ-
ing in the research 157.

Questionnaire
After obtaining a written informed consent from all par-
ticipants, a structured questionnaire was filled to gather 
relevant information regarding socio-demographic char-
acteristics of participants, personal medical history, family 
history of medical and psychiatric disorders, medication, 
duration of sun exposure, tobacco smoking, as well as social 
difficulties that may be encountered. Alcohol and caf-
feine consumption were evaluated according to the 2015-
2020 Dietary Guidelines for Americans (24). The short 
Vitamin D questionnaire (VDQ) developed and validated 
by Hedlund et al. in 2014 was used to assess intake of four 
major sources of dietary Vitamin D (oily fish, milk, mar-
garine, and yoghurt/sour milk) (25) to make sure that all 
participants had an adequate dietary intake with regard to 
Vitamin D.

Blood collection and vitamin D quantification
Blood samples were collected in Vacutainer® tubes contain-
ing clot activators for the isolation of sera from all partic-
ipants during the months of March and April 2019. Sera 
were obtained by centrifugation and stored at −80°C until 
analysis. Vitamin D levels were quantified by ELISA sand-
wich, using the “25-OH Vitamin D ELISA” kit (Catalog 
#EQ 6411, EUROIMMUN, Germany). The test was 
found, according to the previous studies, to be highly cor-
related to results obtained by several reference methods such 
as liquid chromatography mass spectrometry LC-MS/MS 
and high-performance liquid chromatography. An optimal 
Vitamin D status was associated with levels ranging between 
20 and 50 ng/mL. Levels lower than 20 ng/mL were con-
sidered as suboptimal or insufficient, whereas a Vitamin D 
deficiency was defined when levels were ≤10 ng/mL (26).

Assessment of anxiety
The Hamilton anxiety rating scale (HAM-A) was adminis-
tered by a specialist to assess the severity of anxiety symp-
toms in students by covering many features of generalized 
anxiety disorder. HAM-A is a widely used and well-vali-
dated tool consisting of 14 items, each defined by a series 
of symptoms, and measures both psychic anxiety (mental 
agitation and psychological distress) and somatic anxi-
ety (physical complaints related to anxiety). Each item is 
scored on a 5-point scale, ranging from 0=not present to 
4=severe (27,28). The sensitivity and specificity of the test 
are, respectively, 85.7% and 63.5% (29).
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(3.6%), the presence of a sick family member (3%), the 
absence of family support (2.4%), and the lack of educa-
tion (1.8%) were among the concerns mentioned by par-
ticipants. Although 84.7% of participants did not have a 
family history of psychiatric disorders, the remaining stu-
dents reported having one or several members of the fam-
ily presenting anxiety symptoms (10.3%) or other mental 
health disorders (5%).

Prevalence of anxiety
The prevalence of anxiety symptoms among health-care stu-
dents was 37.5%. According to Hamilton’s Anxiety Scale, 
22.3% presented mild anxiety severity (score between 13 
and 17), 8.9% mild to moderate anxiety severity (score 
between 18 and 24), 3.8% moderate to severe anxiety 
severity (score between 25 and 30), and 2.5% severe anxiety 
severity (score >30).
Female participants had a higher percentage of anxiety as 
compared to men (42% vs. 32%). On the other hand, 
pharmacists reported the most anxiety symptoms among 
students (50%), followed by nurses (45.7%), physical 
therapists (34%), and finally medical laboratory students 
(23.5%).

Factors associated to anxiety among healthcare 
students
The prevalence of anxiety with regard to socio-demographic 
characteristics, lifestyle factors and personal and family his-
tory of participants are shown in Table  1. Students with 
health problems and those reporting family issues, social 
problems, or family history of psychiatric disorders showed 
significantly higher frequencies of anxiety as compared to 
their counterparts (p = 0.0038; p < 0.0001; p = 0.001; and 
p < 0.0001, respectively). In contrast, all other investigated 
factors, namely, sex, student’s major, academic level, weight 
status, and alcohol, caffeine or tobacco consumption were 
not significantly associated with the presence of anxiety 
among health-care students (Table 1). A correlation analysis 
of Hamilton’s anxiety score with student’s age showed also 
no relation between the two variables (r=0.127; p = 0.114).

Vitamin D status among health-care students and 
relationship with anxiety
Serum levels of Vitamin D ranged between 2.5 ng/mL and 
44.3 ng/mL, with a mean value of 21.1 ng/mL ± 9.4. Levels 
were lower than the normal in 49.3% of participants; 
77.5% had a Vitamin D insufficiency while the rest had a 
Vitamin D deficiency. There was no significant difference 
in Vitamin D levels with regard to student’s gender (males: 
23.9 ng/mL ± 9.2 [95%CI: 20.17-27.63] versus females: 
19.7 ng/ml ± 9.3 [95%CI: 17.21-22.25], p = 0.0631) or to 
the academic major (p=0.0980) (Figure 1).
Interestingly, significantly lower levels of Vitamin D were 
observed in students with anxiety symptoms as compared to 
those having no anxiety manifestations (17.9 ng/mL ± 7.9 
[95%CI: 15.37-20.42] versus 24.2 ng/mL ± 9.9 [95%CI: 
21.04-27.29], p = 0.0023) (Figure 2).
However, Vitamin D levels were comparable among 
students with anxiety, irrespectively of its severity level 
(p = 0.2478) (Figure 3). Results were further supported by 

Statistical Analysis
Study data were analyzed using the GraphPad Prism soft-
ware version 6 (GraphPad Software, Inc., USA). Means and 
standard deviations for quantitative variables were calcu-
lated. The unpaired t test with Welch’s correction was used 
to compare means between two groups. Differences among 
multiple groups were analyzed using non parametric one-
way ANOVA test, followed by Tukey’s post hoc test. The 
Pearson correlation test was used for correlations between 
variables. The evaluation of factors associated with anxiety 
was performed by Chi-square test comparing frequencies 
between groups. Fisher’s exact test was used where appro-
priate. To identify factors independently associated with 
anxiety symptoms, a multivariate analysis using binary 
logistic regression was performed. Anxiety was consid-
ered as a dependent variable, while health problems, fam-
ily issues, social problems, family psychiatric history, and 
Vitamin D status were considered as independent variables. 
Before the binary logistic regression analysis, a test of signif-
icance (omnibus test) and a goodness-of-fit test (Hosmer–
Lemeshow test) were applied for the model used. p < 0.05 
was considered statistically significant.

RESULTS

Socio-demographic characteristics, personal history, 
and lifestyle of participants
This study included 157 participants between 18 and 
25 years of age (21.0 years ± 2.0) and of whom 61.8% were 
females and 60.5% had a normal BMI, between 18.5 and 
24.9 kg/m2. No significant difference was found between 
males and females with regard to age (21.1 years ± 2.3 vs. 
20.9 years ± 1.6; p = 0.6386).
The majority of students (81.5%) were enrolled in a bache-
lor’s program while the rest were pursuing a master’s degree. 
The main paramedical departments included in the study 
were physical therapy (28%), nursing (22.4%), medical 
laboratory sciences (21.6%), and pharmacy (14%). Medical 
imaging, speech therapy, and nutrition and dietetics depart-
ments constituted the remaining 14% of our sample.
Among participants, the majority (80.9%) did not have a 
history of medical disorders. Respiratory diseases (5.7%) 
and hyperthyroidism (1.3%) constituted most mentioned 
pathologies by students. Social problems were reported by 
23.6% of participants mainly related to high level of com-
petition among students (15.5%) and difficulty in making 
friends (3.7%) or blending in a group (4.4%).
Several parameters were investigated to evaluate the lifestyle 
of individuals. Results showed that all participants had ade-
quate sun exposure of 15-30 min/day. More than half of the 
students present a moderate consumption of alcohol and 
caffeine (56.7% and 67.5%, respectively), while 34.4% of 
them smoke tobacco, and only one person (0.6%) reported 
taking stimulants such as cocaine or amphetamines.

Family background and history of psychiatric 
disorders
The majority of students (75.2%) did not state family 
related difficulties. Family conflict (5.4%), financial prob-
lems (4.9%), parents’ separation (3.7%), bereavement 
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the absence of a significant correlation between Vitamin D 
levels and Hamilton’s anxiety scores (r=−0.034; p = 0.766) 
as well as between Vitamin D status and the severity of anx-
iety symptoms (χ2 = 7.46; p = 0.0585) (Table 2).

Anxiety predictive factors in health-care students
Factors found to be significantly associated with anxiety 
symptoms through the univariate analysis were studied 
in a multivariate model to calculate adjusted odds ratios 
measuring the specific role of each factor. Interestingly, sub-
jects having family issues or family history of psychiatric 

disorders were more likely to have anxiety in comparison to 
their counterparts (OR=3.169; p = 0.043 and OR=3.777; 
p = 0.036, respectively). In contrast, Vitamin D status was 
not found predictive of anxiety symptoms in healthcare stu-
dents (p = 0.702) (Table 3).

DISCUSSION
Our research focuses on exploring the specificity of anxiety 
symptoms and their contributing factors particularly among 
Lebanese healthcare students. To the best of our knowledge, 
this is the first study investigating the prevalence of these 

TABLE 1. Prevalence of anxiety with regard to socio-demographic characteristics, lifestyle factors and personal and family history 
of participants.
Variables Students with anxiety 

(n=60) n (%)
Students without 

anxiety (n=97)n (%)
p value OR (95% CI)

Sex
Male 19 (31.6) 41 (68.4) 0.2368
Female 41 (42.3) 56 (57.7) 1.580 (0.803-3.109)

Major
Physical therapy 15 (34.1) 29 (65.9) 0.1963
Nurses 16 (45.7) 19 (54.3) 1.628 (0.683-3.943) 
Medical laboratory sciences 8 (23.5) 26 (76.5) 0.595 (0.209-1.628) 
Pharmacy 11 (50.0) 11 (50.0) 1.933 (0.714-5.348) 
Other 10 (45.5) 12 (54.5) 1.611 (0.579-4.399)

Academic level
Bachelor 52 (40.6) 76 (59.4) 0.2118
Master 8 (27.5) 21 (72.5) 0.557 (0.229-1.352)

Traumatic event
Absence 54 (36.7) 93 (63.3) 0.1828
Presence 6 (60.0) 4 (40.0) 2.583 (0.698-9.563)

Health problems
Absence 43 (33.9) 84 (66.1) 0.0038**
Presence 19 (63.3) 11 (36.7) 3.374 (1.473-7.727)

Weight status
Underweight 4 (44.5) 5 (55.5) 0.9391
Normal weight 35 (36.8) 60 (63.2) 0.7292 (0.199-2.511)
Overweight 12 (32.5) 25 (67.5) 0.6000 (1.346-2.264)
Obsese 9 (56.0) 7 (44.0) 1.607 (0.307-7.123)

Alcohol consumption
No 23 (33.3) 46 (66.7) 0.3214
Moderate 37 (42.0) 51 (58.0) 1.451 (0.753-2.795)
Excessive 0 (0.0) 0 (0.0)

Caffeine consumption
No 7 (26.9) 19 (73.1)
Moderate 41 (38.7) 65 (61.3) 0.2971 1.712 (0.666-4.325)
Excessive 12 (48.0) 13 (52.0) 2.505 (0.763-8.058)

Tobacco consumption
Absence 39 (37.9) 64 (62.1) 1
Presence 21 (38.9) 33 (61.1) 1.044 (0.531-2.054)

Family issues
Absence 32 (27.1) 86 (72.9) <0.0001****
Presence 28 (74.4) 11 (25.6) 6.841 (3.053-15.33)

Social problems
Absence 39 (32.0) 83 (68.0) 0.001**
Presence 24 (63.2) 14 (36.8) 3.648 (1.704-7.810)

Family psychiatric history
Absence 41 (30.8) 92 (69.2) <0.0001****
Presence 19 (79.2) 5 (20.8) 8.527 (2.979-24.410)

N: Number of individuals; OR: Odds ratio; CI: Confidence interval; p values are calculated using the Chi-square and Fisher’s exact tests for 
differences between groups
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symptoms and assessing their relationship with Vitamin D 
status in this population. Three in eight health-care students 
were found to have anxiety symptoms as defined by the 
HAM-A. Indeed, the prevalence of anxiety in our study was 
of 37.5%, nearly comparable to the global prevalence rate 
of anxiety among medical students (33.8%) (30). However, 
it was found to be more prevalent among our sample of 
health-care students in comparison to other disciplines, 
such as economics, finance and management (23.6%), 
law (17.1%), and humanities and exact science (29.4%) 
(31,32). This finding might be attributed to several factors 
such as the intensive academic workload and the highly 
competitive environment among students, as well as the 
stress in relation to management and communication with 
patients mainly during trainings (3). Moreover, health-care 
students seem to experience much higher prevalence of 

anxiety in comparison to the general population in which 
rates can vary between 3% and 25% (33).
Various factors including age, sex, family history, addic-
tive substances, and social problems, have been linked to 
an increased risk of developing anxiety. In this regard, we 
studied the possibility of a relation between these factors 
and the presence of anxiety among health-care students. In 
agreement with the previous published data, students suf-
fering from health problems and those having family issues, 
social problems or family history of psychiatric disorders 
were at higher risk of having anxiety symptoms as com-
pared to their counterparts (34-36). Interestingly, the mul-
tivariate regression analysis revealed that family issues and 
family psychiatric history were independent predictors of 
anxiety among our sample of healthcare students. In con-
trast, our research registered no significant differences in 
anxiety frequency with regard to students’ age, sex, actual 
weight status, academic major, educational level, or addic-
tive substance consumption. Interestingly, our results are 
similar to some reports but contradictory to others and this 

FIGURE 2. Serum Vitamin D levels in students with anxiety and those with-
out anxiety. **p < 0.01 based on the unpaired t test with Welch’s correction.

FIGURE 1. Serum Vitamin D levels with regard to students’ academic 
major. Ns: Non-significant based on One-Way ANOVA test for differences 
between groups.

FIGURE 3. Serum Vitamin D levels with regard to the severity level of anx-
iety. Ns: Non-significant based on One-Way ANOVA test for differences 
between groups.

TABLE 2. Association of Vitamin D status with severity of 
anxiety among health-care students.
Severity of 
anxiety

Vitamin D status p value OR  
(95% CI)Vitamin D 

insufficiency 
n (%)

Normal 
Vitamin D 

n (%)
Mild 19 (52.8) 17 (47.2) 0.1214
Mild to 
moderate

3 (21.4) 11 (78.6) 0.244 
(0.066-0.937)

Moderate 
to severe

2 (33.3) 4 (66.7) 0.447 
(0.079-2.194)

Severe 3 (75.0) 1 (25.0) 2.684 
(0.362-36.650)

N: Number of individuals. The p value is calculated based on Chi-
square test for differences between groups

TABLE 3. Multivariate analysis of anxiety predictive factors in 
health-care students.
Variables β SE p value OR (95% CI)
Health Problems

Absence
Presence 0.495 0.641 0.440 1.641 

(0.467–5.766)
Family issues

Absence
Presence 1.265 0.625 0.043 3.169  

(1.051-11.432)
Social problems

Absence
Presence 1.022 0.638 0.109 2.778 

(0.796–9.696)
Family psychiatric history

Absence
Presence 1.329 0.632 0.036 3.777 

(1.094-13.042)
Vitamin D status

Normal Vitamin D level
Low Vitamin D level -0.198 0.518 0.702 0.820 

(0.297-2.263)
Omnibus test: 0.009; Hosmer–Lemeshow test: 0.619. β: Beta-
coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence 
interval
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may be related to differences in the sampling size as well 
as to the characteristics of the study population (Table 4).
The second objective of this research was to investigate any 
potential relationship between Vitamin D status and the 
presence of anxiety among healthcare students. Low levels 
of Vitamin D were detected in 49.3% of participants, of 
which 77.5% had a Vitamin D insufficiency while the rest 
presented with a Vitamin D deficiency. These results are in 
accordance with those reported by Medlej-Hashim et al. in 
2015 who observed a Vitamin D insufficiency prevalence of 
50% in a sample of 132 Lebanese University students (37).
Interestingly, significantly  lower levels of Vitamin D were 
noted in health-care students suffering from anxiety man-
ifestations in comparison to those without similar symp-
toms. Likewise, a research conducted in Prague in 2015 
reported lower Vitamin D levels in patients with anxiety 
disorders as compared to the group of healthy controls (19). 
Han et al. also demonstrated an association between low 
serum levels of Vitamin D and anxiety in children and 
adolescents with dialysis in China (20). Nevertheless, our 
research did not register any significant linear correlation 
between Vitamin D status and the severity of anxiety, which 
is consistent to the study carried out by Dean et al. in 2011 
showing no effect of Vitamin D daily supplementation on 
anxiety scores in young adults (38).
The exact mechanism of action of Vitamin D in the 
pathophysiology of anxiety remains unknown. Vitamin D 
plays an important role in proliferation, differentiation, 
neurotrophism, neuroprotection, neurotransmission, 
and neuroplasticity. It exerts its function through bind-
ing to Vitamin D receptor (VDR) and Vitamin D acti-
vating enzyme 1-α-hydroxylase, which are considerably 

present in neuronal and glial cells of the human brain (13). 
Experiments on animals have demonstrated that VDR-
deficient mice showed increased anxiety symptoms (39), 
thus suggesting that defects in the Vitamin D-VDR system 
may directly result in the development of anxiety. Moreover, 
anxiety is associated with high serum levels of inflammatory 
markers tumor necrosis factor-α and C-reaction protein, 
while interleukin-10, as an anti-inflammatory biomarker, 
is decreased in patients with anxiety disorders (40). In this 
context, Vitamin D plays a key role in modulating the 
secretion of these markers and could therefore help reduce 
anxiety among health-care students. Finally, there is a grow-
ing body of evidence suggesting the involvement of cyto-
kines in the anxiety process by modulating the metabolism 
of neurotransmitters such as dopamine and serotonin (41).
Some limitations of the present study should be noted. 
The cross-sectional nature of the research did not allow us 
to explain the causal relationship between Vitamin D and 
anxiety among health-care students. In addition, the eval-
uation of several variables, specifically lifestyle factors and 
personal and family history of participants, was based on 
self-reported information. Finally, our research focused on 
four disciplines in the paramedical field due to the limited 
number of participants in other majors such as medical 
imaging, nutrition and dietetics, and speech therapy, which 
may influence the generalizability of the study results.

CONCLUSION
Our results serve to raise awareness that anxiety is a highly 
prevalent and unaddressed major issue among health-care 
students. Indeed, when untreated, students with exces-
sive anxiety symptoms may alter their performance, with 

TABLE 4. Study findings on potential risk factors for anxiety.
Variable Findings References
Age Age >20 years is a predictor for anxiety among medical students in Egypt Abdel et al,. 2017 (42)
Sex Female sex predicts higher levels of “baseline” anxiety among medical students 

in Saudi Arabia
Gender is a risk factor for anxiety among Chinese students aged 13-26 years
Female sex increases the risk of anxiety disorders in a sample of adults in the 
United States (US)
Female sex is a predictor for anxiety among medical students in Egypt

Kulsoom and Afsar, 2015 (43)

Jin et al. 2014 (31)
Blanco et al. 2014 (35)

Abdel Wahed and Hassan. 2017 (42)
Weight status Anxiety is associated to perceived weight status, but not the actual weight status, 

in a sample of Chinese adolescents
Underweight and obese adults in Minnesota are more likely to have anxiety 
compared to normal weight individuals
BMI is not associated to anxiety in a sample of residents aged 20 years and 
above in a city of central Norway
BMI ≥25 kg/m2 is a predictor for anxiety among medical students in Egypt

Tang et al. 2010 (44)

DeJesus et al. 2016 (45)

Bjørngaard et al. 2015 (46)

Abdel Wahed and Hassan. 2017 (42)
Academic major Students in humanities and art and design are more likely to have mental health 

problems than other disciplines
Lipson et al. 2015 (47)

Educational 
level

International graduate students in the US experience greater levels of anxiety 
than undergraduate students
Years of education increase the risk of anxiety disorders in a sample of adults in US
Low educational levels are associated with anxiety in a sample of adults from a 
city of central Norway

Poyrazli and Kavanaugh. 2006 (48)

Blanco et al. 2014 (35)
Bjelland et al. 2008 (49)

Addictive 
substance 
consumption

Regular smoking is strongly related to anxiety among medical students in 
Saudi Arabia
Smoking is not a risk factor for anxiety among Chinese students aged 13-26 years
Total weekly caffeine intake is associated to anxiety in a cohort of secondary 
school children from the South West of England
Excessive alcohol consumption is not associated with the onset of anxiety 
among adults living in private households in the United Kingdom (UK)

Kulsoom and Afsar. 2015 (43)

Jin et al. 2014 (31)
Richards and Smith. 2015 (50)

Haynes et al. 2005 (51)
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an impact on both technical and soft skills. In view of 
these findings, universities can consider organizing struc-
tured validated programs including life skills training and 
mindfulness therapy to reduce anxiety and its outcomes in 
healthcare students. Moreover, qualitative research explor-
ing the difference in predictors of anxiety with other aca-
demic programs is warranted to better understand the etiol-
ogy of increased anxiety among health-care students.
On the other hand, our research demonstrates a relation-
ship between decreased serum Vitamin D levels and anxiety 
among Lebanese health-care students. Exercising outdoor in 
the sunshine, eating foods rich in Vitamin D, and/or tak-
ing Vitamin D supplementation could represent a simple 
and cost-effective solution to prevent and treat symptoms 
in individuals at risk for anxiety and possibly other mental 
disorders. Furthermore, the establishment of practices and 
guidelines to screen for Vitamin D insufficiency among 
individuals presenting with anxiety in primary care may 
potentially improve quality of care and subsequently health 
outcomes. Future studies on a larger sample are necessary 
to elucidate the exact relationship between anxiety and 
Vitamin D and to clarify the beneficial effect of Vitamin D 
supplementation in the prevention, management, and treat-
ment of anxiety symptoms among health-care students.

CONFLICTS OF INTEREST
The authors declare that there are no conflicts of interest.

ACKNOWLEDGMENTS
The authors thank students Maria Bou Sleiman, Suzanne 
Elias and Layla Zaybak for their support, particularly in the 
sampling procedure.

FINANCIAL SUPPORT
This research received no specific grant from any funding 
agency, commercial or not-for-profit sectors.

REFERENCES
1. Beiter R, Nash R, McCrady M, Rhoades D, Linscomb M, Clarahan M, et al. The 

prevalence and correlates of depression, anxiety, and stress in a sample of college 
students. J Affect Disord 2015;173:90-6.

 https://doi.org/10.1016/j.jad.2014.10.054.
2. Saklofske DH, Austin EJ, Mastoras SM, Beaton L, Osborne SE. Relationships of per-

sonality, affect, emotional intelligence and coping with student stress and academic 
success: Different patterns of association for stress and success sciencedirect. Learn 
Individ Differ 2012;22(2):251-7.

 https://doi.org/10.1016/j.lindif.2011.02.010.
3. Suzuki K, Ohida T, Kaneita Y, Yokoyama E, Miyake T, Harano S, et al. Mental health 

status, shift work, and occupational accidents among hospital nurses in Japan. J 
Occup Health 2004;46(6):448-54.

 https://doi.org/10.1539/joh.46.448.
4. Aktekin M, Karaman T, Senol YY, Erdem S, Erengin H, Akaydin M. Anxiety, depres-

sion and stressful life events among medical students: A prospective study in Antalya, 
Turkey. Med Educ 2001;35(1):12-7.

 https://doi.org/10.1111/j.1365-2923.2001.00726.x.
5. Khuwaja AK, Qureshi R, Azam SI. Prevalence and factors associated with anxiety and 

depression among family practitioners in Karachi, Pakistan. JPMA J Pak Med Assoc 
2004;54(2):45-9.

6. Kroenke K, Spitzer RL, Williams JB, Monahan PO, Löwe B. Anxiety disorders in 
primary care: Prevalence, impairment, comorbidity, and detection. Ann Intern Med 
2007;146(5):317-25.

 https://doi.org/10.7326/0003-4819-146-5-200703060-00004.
7. Hope V, Henderson M. Medical student depression, anxiety and distress outside North 

America: A systematic review. Med Educ 2014;48(10):963-79.

 https://doi.org/10.1111/medu.12512.
8. Testa A, Giannuzzi R, Sollazzo F, Petrongolo L, Bernardini L, Daini S. Psychiatric 

emergencies (part I): Psychiatric disorders causing organic symptoms. Eur Rev Med 
Pharmacol Sci 2013;17(Suppl 1):55-64.

9. Eysenck MW, Derakshan N, Santos R, Calvo MG. Anxiety and cognitive performance: 
Attentional control theory. Emot Wash DC 2007;7(2):336-53.

 https://doi.org/10.1037/1528-3542.7.2.336.
10. Moran TP. Anxiety and working memory capacity: A meta-analysis and narrative 

review. Psychol Bull 2016;142(8):831-64.
11. Runswick OR, Roca A, Williams AM, Bezodis NE, North JS. The effects of anxiety and 

situation-specific context on perceptual-motor skill: A multi-level investigation. Psychol 
Res 2018;82(4):708-19.

 https://doi.org/10.1007/s00426-017-0856-8.
12. DeLuca GC, Kimball SM, Kolasinski J, Ramagopalan SV, Ebers GC. Review: The 

role of Vitamin D in nervous system health and disease. Neuropathol Appl Neurobiol 
2013;39(5):458-84.

 https://doi.org/10.1111/nan.12020.
13. Eyles DW, Burne TH, McGrath JJ. Vitamin D, effects on brain development, adult brain 

function and the links between low levels of Vitamin D and neuropsychiatric disease. 
Front Neuroendocrinol 2013;34(1):47-64.

 https://doi.org/10.1016/j.yfrne.2012.07.001.
14. Gannagé-Yared MH, Chedid R, Halaby G. Vitamin D status in Lebanese university 

students. J Med Liban. 2010;58(4):191-4.
15. Hoteit M, Al-Shaar L, Yazbeck C, Sleiman MB, Ghalayini T, Fuleihan GE. 

Hypovitaminosis D in a sunny country: Time trends, predictors, and implications for 
practice guidelines. Metabolism 2014;63(7):968-78.

 https://doi.org/10.1016/j.metabol.2014.04.009.
16. Black LJ, Jacoby P, Allen KL, Trapp GS, Hart PH, Byrne SM, et al. Low Vitamin D 

levels are associated with symptoms of depression in young adult males. Aust N Z J 
Psychiatry 2014;48(5):464-71.

 https://doi.org/10.1177/0004867413512383.
17. Milaneschi Y, Hoogendijk W, Lips P, Heijboer AC, Schoevers R, van Hemert AM, et al. 

The association between low Vitamin D and depressive disorders. Mol Psychiatry 
2014;19(4):444-51.

 https://doi.org/10.1038/mp.2013.36.
18. Gowda U, Mutowo MP, Smith BJ, Wluka AE, Renzaho AM. Vitamin D supplementation 

to reduce depression in adults: Meta-analysis of randomized controlled trials. Nutr 
Burbank Los Angel Cty Calif. 2015;31(3):421-9.

 https://doi.org/10.1016/j.nut.2014.06.017.
19. Bičíková M, Dušková M, Vítků J, Kalvachová B, Řípová D, Mohr P, et al. Vitamin D in 

anxiety and affective disorders. Physiol Res 2015;64(Suppl 2):S101-3.
 https://doi.org/10.33549/physiolres.933082.
20. Han B, Zhu FX, Yu HF, Liu S, Zhou JL. Low serum levels of Vitamin D are associated 

with anxiety in children and adolescents with dialysis. Sci Rep 2018;8(1):5956.
 https://doi.org/10.1038/s41598-018-24451-7.
21. Cochran WG. Sampling Techniques. 2nd ed. New York: John Wiley and Sons; 1963. p. 413.
22. El Kissi Y, Bouraoui MM, Amamou B, Bannour AS, Ben Romdhane A, Ben Nasr S, 

et al. Prevalence of anxiety and depressive disorders among the nurses of Sousse 
Farhat Hached hospital: Assessment by the Tunisian version of CIDI. Tunis Med 
2014;92(1):18-23.

23. Chahine LM, Chemali Z. Mental health care in Lebanon: Policy, plans and pro-
grammes. East Mediterr Health J 2009;15(6):17.

24. U.S. Department of Health and Human Services and U.S. Department of Agriculture. 
2015-2020 Dietary Guidelines. 8th ed. United States: U.S. Department of Health and 
Human Services; 2015. p. 144. Available from: https://www.health.gov/our-work/food-nu-
trition/2015-2020-dietary-guidelines/guidelines. [Last accessed on 2020 Nov 29].

 https://doi.org/10.1037/e373872004-008.
25. Hedlund L, Brekke HK, Brembeck P, Augustin H. A short questionnaire for assessment 

of dietary Vitamin D intake. Eur J Nutr Food Saf 2014;4(2):150-6.
26. Thacher TD, Clarke BL. Vitamin D insufficiency. Mayo Clin Proc 2011;86(1):50-60.
27. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol 

1959;32(1):50-5.
28. Maier W, Buller R, Philipp M, Heuser I. The hamilton anxiety scale: Reliability, valid-

ity and sensitivity to change in anxiety and depressive disorders. J Affect Disord 
1988;14(1):61-8.

 https://doi.org/10.1016/0165-0327(88)90072-9.
29. Kummer A, Cardoso F, Teixeira AL. Generalized anxiety disorder and the Hamilton 

anxiety rating scale in Parkinson’s disease. Arq Neuropsiquiatr 2010;68(4):495-501.
 https://doi.org/10.1590/s0004-282x2010000400005.
30. Quek TT, Tam WW, Tran BX, Zhang M, Zhang Z, Ho CS, et al. The global prevalence 

of anxiety among medical students: A meta-analysis. Int J Environ Res Public Health 
2019;16:2735.

 https://doi.org/10.3390/ijerph16152735.
31. Jin Y, He L, Kang Y, Chen Y, Lu W, Ren X, et al. Prevalence and risk factors of anxiety 



36

www.jhsci.ba José-Noel Ibrahim and Léa Audi: Anxiety symptoms among Lebanese health-care students. Journal of Health Sciences 2021;11(1):29-36

status among students aged 13-26 years. Int J Clin Exp Med 2014;7(11):4420-6.
32. de Sousa JM, Moreira CA, Telles-Correia D. Anxiety, depression and academic perfor-

mance: A study amongst portuguese medical students versus non-medical students. 
Acta Med Port 2018;31(9):454-62.

 https://doi.org/10.20344/amp.9996.
33. Baxter AJ, Scott KM, Vos T, Whiteford HA. Global prevalence of anxiety disorders: A 

systematic review and meta-regression. Psychol Med 2013;43(5):897-910.
 https://doi.org/10.1017/s003329171200147x.
34. Australian Institute of Health and Welfare. Australia’s Health 2012 Electronic 

Resource: The Thirteenth Biennial Health Report of the Australian Institute of Health 
and Welfare. Canberra: The Institute; 2012. Available from: http://www.aihw.gov.au/
WorkArea/DownloadAsset.aspx?id=10737422169. [Last accessed on 2019 Nov 10].

 https://doi.org/10.1017/s0266462300005511.
35. Blanco C, Rubio J, Wall M, Wang S, Jiu CJ, Kendler KS. Risk factors for anxiety 

disorders: Common and specific effects in a national sample. Depress Anxiety 
2014;31(9):756-64.

 https://doi.org/10.1002/da.22247.
36. McLaughlin KA, Behar E, Borkovec T. Family history of psychological problems in 

generalized anxiety disorder. J Clin Psychol 2008;64(7):905-18.
 https://doi.org/10.1002/jclp.20497.
37. Medlej-Hashim M, Jounblat R, Hamade A, Ibrahim JN, Rizk F, Azzi G, et al. 

Hypovitaminosis D in a young lebanese population: Effect of GC gene poly-
morphisms on Vitamin D and Vitamin D binding protein levels. Ann Hum Genet 
2015;79(6):394-401.

 https://doi.org/10.1111/ahg.12133.
38. Dean AJ, Bellgrove MA, Hall T, Phan WM, Eyles DW, Kvaskoff D, et al. Effects of 

Vitamin D supplementation on cognitive and emotional functioning in young adults--a 
randomised controlled trial. PLoS One 2011;6(11):e25966.

 https://doi.org/10.1371/journal.pone.0025966.
39. Kalueff AV, Lou YR, Laaksi I, Tuohimaa P. Increased anxiety in mice lacking Vitamin D 

receptor gene. Neuroreport 2004;15(8):1271-4.
 https://doi.org/10.1097/01.wnr.0000129370.04248.92.
40. Furtado M, Katzman MA. Neuroinflammatory pathways in anxiety, posttraumatic 

stress, and obsessive compulsive disorders. Psychiatry Res 2015;229(1-2):37-48.
 https://doi.org/10.1016/j.psychres.2015.05.036.
41. Miller AH, Haroon E, Raison CL, Felger JC. Cytokine targets in the brain: Impact on 

neurotransmitters and neurocircuits. Depress Anxiety 2013;30(4):297-306.
 https://doi.org/10.1002/da.22084.
42. Abdel Wahed WY, Hassan SK. Prevalence and associated factors of stress, 

anxiety and depression among medical Fayoum University students. Alex J Med 
2017;53(1):77-84.

 https://doi.org/10.1016/j.ajme.2016.01.005.
43. Kulsoom B, Afsar NA. Stress, anxiety, and depression among medical students in a 

multiethnic setting. Neuropsychiatr Dis Treat 2015;11:1713-22.
 https://doi.org/10.2147/ndt.s83577.
44. Tang J, Yu Y, Du Y, Ma Y, Zhu H, Liu Z. Association between actual weight status, 

perceived weight and depressive, anxious symptoms in Chinese adolescents: A 
cross-sectional study. BMC Public Health 2010;10:594.

 https://doi.org/10.1186/1471-2458-10-594.
45. DeJesus RS, Breitkopf CR, Ebbert JO, Rutten LJ, Jacobson RM, Jacobson DJ, et al. 

Associations between anxiety disorder diagnoses and body mass index differ by age, 
sex and race: A population based study. Clin Pract Epidemiol Ment Health CP EMH 
2016;12:67-74.

 https://doi.org/10.2174/1745017901612010067.
46. Bjørngaard JH, Carslake D, Nilsen TI, Linthorst AC, Smith GD, Gunnell D, et al. 

Association of body mass index with depression, anxiety and suicide-an instrumental 
variable analysis of the HUNT study. PLoS One 2015;10(7):e0131708.

 https://doi.org/10.1371/journal.pone.0131708.
47. Lipson SK, Gaddis SM, Heinze J, Beck K, Eisenberg D. Variations in student mental 

health and treatment utilization across US colleges and universities. J Am Coll Health 
J ACH 2015;63(6):388-96.

 https://doi.org/10.1080/07448481.2015.1040411.
48. Poyrazli S, Kavanaugh PR. Marital status, ethnicity, academic achievement, 

and adjustment strains: The case of graduate international students. Coll Stud J 
2006;40(4):767-80.

49. Bjelland I, Krokstad S, Mykletun A, Dahl AA, Tell GS, Tambs K. Does a higher edu-
cational level protect against anxiety and depression? The HUNT study. Soc Sci Med 
1982 2008;66(6):1334-45.

 https://doi.org/10.1016/j.socscimed.2007.12.019.
50. Richards G, Smith A. Caffeine consumption and self-assessed stress, anxi-

ety, and depression in secondary school children. J Psychopharmacol Oxf Engl 
2015;29(12):1236-47.

 https://doi.org/10.1177/0269881115612404.
51. Haynes JC, Farrell M, Singleton N, Meltzer H, Araya R, Lewis G, et al. Alcohol con-

sumption as a risk factor for non-recovery from common mental disorder: Results from 
the longitudinal follow-up of the national psychiatric morbidity survey. Psychol Med 
2008;38(3):451-5.

 https://doi.org/10.1017/s0033291707002000.

RELATED ARTICLES PUBLISHED IN JHSCI
1. Maestro D, Šegalo S, Remić D, Pašalić A, Jogunčić A. COVID-19 Pandemic: A Challenge for Healthcare Professionals 

and Assessment of Anxiety Symptoms. JHSCI, 2020;10(3):211-218
2. Nikolaou I, Alikari V, Tzavella F, Zyga S, Tsironi M, Theofilou P. Predictors of anxiety and depressive symptoms among 

Greek nurses. JHSCI,2020;10(1):90-8.
3. Miškulin M, Kristić M, Vlahović J. Vitamin B12 deficiency and depression in elderly: cross-sectional study in Eastern 

Croatia. JHSCI, 2014;4(3):143-8.


