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Abstract 

 

Vitamin D status and COVID 19 in Lebanon among adults 

AL Lababidi. F1, Filali. S2, Haakon E. Meyer1,3, Ahmed A 

Madar1. 

1 Department of Community Medicine and Global Health, Institute of Health and Society, 

University of Oslo, Oslo, Norway 

2 Hammoud Hospital Medical Center, Lebanon 

3 Norwegian Institute of Public Health (NIPH), Oslo, Norway 

Abstract  

Background: The current COVID 19 pandemic has affected almost every nation in the world and 

led to the development of respiratory tract symptoms. Vitamin D has been proposed to play an 

important role, especially in upper respiratory tract infections. Recently, numerous studies and 

reports associating low serum 25-hydroxyvitamin D (s-25(OH)D) levels and adverse outcomes in 

COVID 19 have also emerged. Therefore, we aimed to assess the association between Vitamin D 

status and COVID 19 among adults in Lebanon.  

Method: This is a cross-sectional study where the participants were recruited from one of the largest 

university hospitals in south Lebanon. The participants (n 384) aged 18-75 years who came to the 

hospital to perform a COVID 19 test were asked for their participation. Background variables were 

collected with a structured questionnaire. Blood samples were collected and analyzed for s-

25(OH)D concentration using Electrochemiluminescence immunoassay, and COVID 19 was tested.  

Results: The mean s-25(OH)D was 46.8 (SD 28.1), with no significant difference between men and 

women. Almost 63% of women and men had Vitamin D insufficiency (s-25(OH)D <50 nmol/L). 

Furthermore, 28 % of the participants had positive PCR results. There was no significant association 

between s-25(OH)D levels and PCR results ((OR = 0.982, 95% CI: 0.961-1.004), p=0.10)). 

Adjustment for sociodemographic factors did not alter the results. 
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Conclusion: There was a high prevalence of Vitamin D insufficiency among adults participating in 

COVID 19 test hospital in Lebanon, and it was not associated with COVID 19. Further research is 

required to investigate the health consequences of poor s-25(OH)D status for this population. 

Keywords: COVID 19, S-25(OH)D, Lebanon, Socio-demographic factors, Vitamin D 

supplements 
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Chapter 1: Introduction  

1.1 Lebanon: Demography and population profile 

Lebanon is a  small country located in the Middle East with a total of almost 10,500 Km2; it is 

neighbored by Syria to the north and Israel/ Palestine to the south and faces the Mediterranean sea 

(1). The Republic of Lebanon became a nation-state in late1943 after gaining independence from 

France and since then ruled by a political system that is founded on confessionalism, in which 

political power and positions are granted according to religious proportionality (2). This country 

has a total of 18 recognized religions, making it so diverse, but the three largest religious 

denominations (Christian Maronites, Shia Muslims, and Sunni Muslims) which occupy the highest 

government position (3). Lebanon is divided into eight governorates (Beirut, North, Akkar, South, 

Nabatiyeh, Beqaa, Baalbeck-Hermel, and Mount Lebanon). Every one of those governorates is 

further subdivided into small administrative areas called “Kada,” and every small  “Kada” is made 

up of several independent municipalities. The total number of Lebanese “Kadas” is 25, and the total 

number of municipalities is 1561 within the country (1).  Given the geographic location of Lebanon and 

the ongoing political instability from within the country, and the surrounding conflicts and wars in the 

neighboring countries (Syrian war and Palestinian-Israeli conflict), the country’s population consists of a 

total of 1.5 million Syrian refugees and almost 1 million Palestinian refugees out of the estimated 6 million 

people residing in the country (1,4). Thus, Lebanon is considered to have the world’s largest refugee 

population per capita in the world and the densest refugee population (1). 

Lebanon witnessed a massive explosion in august 2020, alongside a rapid increase in COVID 19 

cases, which has been contrasted similarly to the Hiroshima bombing (5). The explosion resulted 

in a total of 200 death, more than 5000 injuries, and a total of 300,000 people who became 

homeless (6). Moreover, the explosion led to the destruction of the hospitals, which are located 

within 1.5 kilometers, and many others were put off work for several weeks (5,6). The net result 

was a severe demand for healthcare services at a time of crisis, the psychological strain on all the 

healthcare workers, and the transformation of the country into a crisis management unit for both 

COVID 19 and dealing with explosion casualties (5). 

Moreover, the country that used to be labeled as “water secure” became a “water deficit” due to 

the lack of water protection policies on the national level, the tremendous number of refugees 

who came into the country, the economic crisis, and the poorly managed water network in the 

country (1). 
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1.1.1 Lebanon and COVID 19 

Lebanon has dealt with a lot of socioeconomic challenges topped up by the Seaport explosion and 

financial uprising (5). Lebanon has been struck by the COVID 19 Pandemic with the recording of 

the first case in the country being recorded by a Lebanese woman returning from a visit to Iran on 

the 21st of February 2020 (4).  According to the Lebanese ministry of public health, the country 

has now a total exceeding 1 million confirmed COVID 19 cases and 10,400 confirmed deaths, 

with a vaccination rate not exceeding 35% for two doses of vaccinated citizens and 24% for three 

doses of vaccinated ones (7). The Lebanese population is living in extreme poverty or needs social 

assistance (8).  

It should also be mentioned that Lebanon has already been suffering from an economic crisis 

that hit the country starting on the 19th of October 2019, when people started protesting the 

financial situation and the currency inflation. The situation is continuing to escalate until now 

(9). 

However, It is noted that the Lebanese Government has made a national vaccination plan, to 

vaccinate a huge proportion of the population with support from various entities such as the 

COVAX panel (a global alliance platform that is funded by the WHO), a loan from the World 

Bank and several negotiations with private companies (10). Even with providing the vaccines 

free of charge to the public and mass media promotion and awareness campaigns on the roles of 

vaccines and their benefits in terms of protection and breaking the chain of spreading of COVID 

19, the vaccination rate was not exceeding 35% for two doses vaccinated citizens and 24% for 

three doses vaccinated citizens respectively (7). 

In addition to the mentioned above, the Lebanese crisis has affected both residents and refugees 

with the latter being affected the most (11). Several agencies that are directly aiding Lebanon, 

such as the United Nations Higher Commission for Refugees, the United Nations Refugee 

Agency, the United Nations World Food Programme, and the United Nations Children’s Fund, 

reported their worries about the refugee community residing in Lebanon would not be able to 

afford the minimal survival expenditure basket and that many Syrian refugees are in extreme 

poverty (11). 
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1.1.2 Lebanon and Vitamin D 

The vitamin D status in the general Lebanese population is not fully known. Still, several studies 

have already suggested that Vitamin D deficiency is highly prevalent among adults in Lebanon 

(12) and in the Middle East in general due to several factors, mainly cultural practices, and low 

Vitamin D supplementation during breastfeeding (13). It is worth noting that Arabi et al. 

mentioned in their research article a study that was done in Lebanon among community-dwelling 

316 participants aged between 30-50 years from both urban and rural areas that showed that 75% 

of the studied sample had a serum 25(OH)D level below 30 nmol/l and that one-third of this 

sample has severe serum 25(OH)D deficiency with levels below 12 nmol/l (12). Even though 

knowingly that the above-mentioned study was dated a decade ago, it does highlight the Vitamin 

D status of the Lebanese community and the need for nationwide community studies.  

This study was formed in an attempt to fill gaps in the literature by investigating the association 

between COVID 19 and Vitamin D and their risk factors among adults in Lebanon. The findings 

presented in the article (Appendix 1) contribute as a sample of the Vitamin D status among the 

Lebanese community and attempt to test the association by considering the impact of Body Mass 

Index (BMI), age, education, and gender. And it is hoped that the findings of this study will be used 

to help support the Lebanese people in fighting the COVID 19 pandemic and improve awareness 

among the community regarding Vitamin D.  

Chapter 2: Literature review 

This section describes the literature review that has been used to develop this thesis. The search 

strategies will first be described, followed by a compilation of relevant background information 

regarding the following topics: COVID 19, Vitamin D, Age, Gender, Education, BMI, the 

definition of Vitamin D, its sources, how it is metabolized and mechanism of action and 

Recommended Daily Allowance  (RDA), mechanisms of assessing vitamin D status and its 

relative cut-off points, Vitamin D status in Lebanon, the population at risk of Vitamin D 

deficiency, health consequences of Vitamin D deficiency and factors affecting vitamin D status.  

First, a comprehensive search for systematic reviews on COVID 19 and Vitamin D in Lebanon 

was conducted to gain an overview of the thesis topic. As there were no such reviews done in 

Lebanon, reviews encompassing the whole of the Middle East in particular and the rest of the 

world, in general, were considered. PubMed, and Google scholar, with a filter for Systematic 
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reviews, were searched using the following Medical Subject Heading (MESH) terms: [COVID 

19] + [Vitamin D] + [risk factors].  

A total of 5 systematic reviews were found, three of them were removed due to being irrelevant to 

the topic, and only two were selected. The first systematic review was entitled “ COVID 19 gender 

susceptibility and outcomes: A systematic review,” done by Lakbar et al. in 2020; it suggested that 

COVID 19 might be associated with worse outcomes in males than that in females, thus suggesting 

a gender difference with regards to COVID 19 outcome. 

The Second systematic review was entitled “Obesity in patients with COVID 19: a systematic 

review and meta-analysis,” done by Huang et al. in 2020; it suggested that obesity increases the 

risk of hospitalization, Intensive care unit admission, and death among patients with COVID 19 

and that excessive visceral adiposity is associated with severe COVID 19 thus suggesting that BMI 

does affect COVID 19 outcome. 

2.1 Search Strategies: 

Academically advanced research techniques were employed and included two databases: PubMed 

and Google Scholar. Terms and keywords directly relating to my research topic were used. A 

sample of these terms included: 

Covid 19, Vitamin D, Age, Gender, BMI, vitamin D and Lebanon, vitamin D and Covid 19, 

Vitamin D deficiency and Risk factors, Covid 19 and Risk factors, Association between vitamin D 

and Covid 19 MESH words were used in PubMed 

Synonyms of keywords were used in both, and time span limitations (last ten years) were used 

after. Only results published in “English” were included. “Snowballing technique” and “traction 

of the citations” were also used to build knowledge on the topic. The results were then filtered, 

duplicates were removed using “Zotero,” and the citation was done using Vancouver style 

throughout the article and the summary manuscripts. 

PubMed library and Google Scholar were researched extensively, and a comprehensive search for 

primary articles on the association of COVID 19 and Vitamin D was made, following limited 

relevant data found through the search of systematic reviews. A total of 86 Articles were identified; 

after carefully reading the articles and assessing them, a total of 33 articles were eliminated due to 

having irrelevant topics. Out of the remaining 53 articles, a total of 2 systematic reviews were 

identified as directly relating to the topic. Both systematic reviews were read carefully and were 
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essential as a beginning point of the early stages of developing the research proposal.  

The most relevant articles found through this search pattern are listed and described below. One 

article was from Lebanon with regards to Vitamin D, while the others were from various other 

countries spread worldwide. With regard to COVID 19, three articles were found from Lebanon 

related to risk factors, and the rest were from worldwide resources. Regardless of the origin of the 

articles, they provided information on the methodology used in addressing COVID 19 and Vitamin 

D association and associated risk factors and acted as a knowledge base and initiation point for the 

study into the existing literature on topics relevant to this thesis. Moreover, several articles were 

identified from the references list within the identified articles, and reports from the World Health 

Organization and Ministry of public health in Lebanon were utilized to conclude estimates and 

relevant figures around the topic being researched.  

 

Article Methodology  Relevant Results  Comments 

Corriero 

et Al. 

2022 

(11) 

Peer-reviewed 

literature published 

between 2015-

2021 

Lebanon is facing food 

insecurity and water 

shortage, and high 

inflation rates that have 

been severely aggravated 

by COVID 19 

The importance of studying 

the association between  

COVID 19 and Vitamin D to 

aid the people of Lebanon 

during COVID 19 pandemic 

Arabi et 

Al. 2021 

(12) 

A random sample 

of Lebanese adults 

living in the greater 

Beirut area aged 

45.3 with 15 years 

below or above that 

target was selected, 

and a total of 446 

participants 

Vitamin D deficiency in 

the Lebanese population is 

highly prevalent using 

both the 50 and 30 nmol/L 

cut-off points with a rate of 

71.9% and 39.1%, 

respectively, and several 

risk factors were identified 

This study was the only 

available study found in 

Lebanon that addresses the 

community’s level of Vitamin 

D and sheds lights the 

importance of studying the 

Vitamin D status in Lebanon 

and that the general image is 

that the deficiency is high 

Huang et 

Al. 

A systematic 

review and meta-

The study concluded that 

Obesity increases the risk 

This study highlights the 

association between obesity 
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(2020) analysis were done 

utilizing a total of 

45650 participants 

from 30 studies   

of hospitalization, 

Intensive care unit 

admission, and death 

among COVID 19 patients 

and the outcome of COVID 19 

and raises the question of 

assessing the effect of obesity 

and contracting COVID 19  

Table 1 primary articles that helped develop the idea of this research 

2.2 COVID 19 and sociodemographic factors  

“SARS-COV-2”, Also known as COVID 19, is a worldwide pandemic that started on the 11th of 

March 2020 as declared by the Word Health Organization (WHO); it originally started in China in 

late 2019 and later on began to spread out to the rest of the world causing severe impacts on different 

countries on many aspects such as increased rates of poverty and economic crisis on top of the 

apparent health-related turmoil (14). Today, the WHO states that there are more than 521 million 

confirmed cases and greater than 6 million confirmed deaths due to this pandemic even though 

vaccines have been developed and mass vaccination started (15).  

2.2.1 Gender and COVID 19 

It is thought by some researchers that the female gender is associated with low levels of vitamin D 

(16,17). However, when it comes to COVID 19, it is thought that the female gender is associated 

with less risk of catching COVID 19, and the mortality rate is lower among females compared to 

the male gender after being infected with COVID 19 although they face a lot of challenges in the 

society, economy, and employment wise (18,19). Yet, it was noted due to the lack of available 

studies on this topic by Lakbar et al that this area needs to be addressed furthermore in the future 

(19).  

2.2.2 Age and COVID 19 

Several studies suggested that older adults are at higher risk of vitamin D deficiency due to many 

factors ranging from dietary habits, social habits, and problems in the metabolism of vitamin D 

(20,21). A recent study suggested that Aging is related to higher risks of catching COVID 19 and 

leads to higher mortality and that everyone above or equal to 70 years of age is at moderate risk of 

COVID 19 regardless of health status (22). 

2.2.3 Education and COVID 19 

Literacy and educational levels showed controversial results when tested with vitamin D status. 

However, it is different for education and COVID 19 as recent studies suggest that people with 
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higher educational levels are less likely to be infected with COVID 19 as they tend to follow the 

government’s regulations and recommendations and have lower mortality rates (23–26). 

2.2.4 Body Mass Index (BMI) and COVID 19 

Several studies have linked BMI to COVID 19 and Vitamin D levels. It is believed that people 

who have high BMI are thought to have lower vitamin D levels compared to those with normal 

BMI as it is thought that vitamin D is diluted in fat cells, and thus, they need higher levels of 

Vitamin D to achieve the normal status (27,28). Moreover, obesity (high BMI) is linked to higher 

odds of having COVID 19 and developing severe symptoms and higher mortality (29–31). 

2.3 Vitamin D status and related factors 

This section will go through the definition of Vitamin D, its sources, how it is metabolized and mechanism 

of action and RDA, mechanisms of assessing vitamin D status, and its relative cut-off points.  

2.3.1 Definition of Vitamin D and its sources  

Vitamin D is a prohormone that is produced in the skin or from diet and is first converted to 25-

hydroxyvitamin D (25-(OH)D) in the liver. At the kidney level, the 25-(OH) D gets further 

metabolized to 1α, 25-dihydroxy vitamin D3 (1,25D3) or calcitriol which is the biological most 

active form of Vitamin D. It has several roles in the human body, besides its prominent role in 

calcium homeostasis, it serves other functions ranging from regulation of cell proliferation to 

differentiation and apoptosis in several cell types and tissues (32). This article will focus on the 

proposed key role in preventing upper respiratory tract infections (33) due to the potential it might 

have on COVID 19. The two primary forms of Vitamin D, D2 (ergocalciferol) and D3 

(cholecalciferol), are obtained in the skin after sun exposure mainly and some forms of Vitamin D 

enriched food and supplements (32). 

2.3.2 Vitamin D metabolism and mechanisms of action 

Vitamin D is biologically inactive; it requires two enzymatic processes to become active. The 

cutaneous 7-Dihydrocholesterol is initially converted into preVitD3 after getting ultraviolet light 

from the sun. The first metabolism occurs at the level of the liver, where the cholecalciferol is 

hydroxylated to become 25-hydroxy-VitD (25(OH)D) by the cytochrome P450 hydroxylase 

enzymes ( CYP27A1 and CYP2R1). The newly formed 25(OH)D then undergoes the second 

metabolism at the level of the kidneys to become 1,25-dihydroxy vitamin D3. The newly formed 
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1,25-dihydroxy vitamin D3 binds to the vitamin D receptor and interacts later with the vitamin D 

response elements to regulate the gene transcription, parathyroid hormone, and many more (32).   

2.3.3 Recommended Daily Intake  

The exact amount of Vitamin D needed for musculoskeletal health is still debatable; the endocrine 

society has concluded that to guarantee bone health, a serum of at least 75 nmol/L is optimal for 

adults; thus, to achieve that level an RDA of 1500-2000IU/day is advised. 

On the other side, the Institute of Medicine (IOM) has recommended a dietary allowance of 600 

IU/day as optimal to keep 97% of the population with a serum 25(OH)D above the level of 50 

nmol/L (34). 

2.3.4 Methods for assessing serum-25(OH)D and cut-off 

There exist several assays to measure serum 25(OH)D level, such as using Radioimmunoassay, 

Competitive Protein-Binding Assays (CPBA), High Liquid Protein Chromatography (HPLC), and 

finally, Liquid Chromatography-Tandem Mass Spectrometry (LC-MS/MS)(35). For this study, 

electrochemiluminescence is being utilized, which is a form of CPBA technique. Serum 25(OH)D 

is now considered the barometer of Vitamin D (36). However, it should be mentioned that S-

25(OH)D can be either reported in nmol/L or ng/ml. The cut-off levels which are going to be 

utilized in this study are dependent on the institute of medicine cut-off levels as such: <12.5 nmol/ 

for severe insufficiency, 12.5-29.9 nmol/l for insufficiency, 30-49.9 for the deficiency, and above 

50 nmol/L for the optimal range. 

2.3.5 Vitamin D status in the Lebanese population  

As it was mentioned earlier in section 1.1.3, and to the researcher's best knowledge, the whole 

population's Vitamin D level is not explicitly assessed, but it was noted by some researchers, 

including El-Rassi et al. that even though the Middle East region is located in a very abundant 

area of sunshine, it has one of the highest rates of rickets cases in the world due to several reasons 

such as sociodemographic factors, and behavioral factors that exhibited by the citizens of these 

countries (13). Thus, this article will take into consideration assessing those behavioral and 

sociodemographic factors.  
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2.3.6 Groups at risk of Vitamin D deficiency 

Several categories are risk of being vitamin D deficient, to mention some, high BMI among 

females (27), aging associated with frailty (20), female gender (16), and those who do not engage 

in physical activity and tend to cover their body or wear a veil (37–39). 

2.3.7 Health consequences of low Vitamin D status 

Suboptimal levels of serum 25(OH)D is associated with several complications in the health of 

humans, it has been associated with an increased risk of osteoporosis and fractures and increased 

potential of falls, and some studies are suggesting that it might be related to cancer, cardiac 

diseases, diabetes, autoimmune diseases and depression (40). 

2.3.8 Factors affecting Vitamin D status  

As mentioned earlier, several factors affect Vitamin D status; however, this research focused on 

the common risk factors between Vitamin D and COVID 19 to adjust for possible confounders to 

better assess the potential association. 

It has been suggested that high BMI is a strong predictor of Vitamin D deficiency among females 

regardless of age and season (27). It is also noted by some studies that aging is linked to higher 

rates of Vitamin D deficiency which in turn aggravates the aging process and worsens 

comorbidities (20,41). 

Female gender has been associated with increased risks of Vitamin D deficiency and increased 

risks of cardiac diseases, especially coronary artery diseases (17). Education, on the other hand, 

has a mixed relationship with Vitamin D as some studies suggest that it doesn’t affect the Vitamin 

D status, as seen in a study in Saudi Arabia (42), while other researchers found an established link 

between education and Vitamin D among adults aged above 30 years (43). 

Chapter 3 Rationale for the study 

The literature review conducted has identified knowledge gaps regarding the association between 

Vitamin D status and COVID 19 and knowing that COVID 19 leads to the development of 

respiratory tract symptoms, the importance of studying the role of Vitamin D on COVID 19 

increases. The association between Vitamin D status and COVID 19, to our knowledge, has not 

been studied in Lebanon yet, and as we mentioned earlier that Lebanon is currently suffering from 

several burdens (economic, health, and political).  



Page | 23  
 

Moreover, we hope that the findings from this study will contribute by providing support to the 

Lebanese healthcare system to fight this pandemic amid the economic, political, and health 

crises. 

 

3.1 Knowledge Gap 

Upon reviewing the literature and extensively looking at the studies published regarding COVID 

19, several studies have been identified addressing the possible relationship between Vitamin D 

and COVID 19 and taking into consideration either gender or age or education or BMI 

individually. However, this study aims to address the association between COVID 19 and Vitamin 

D and adjust for age, gender, education, and BMI. Moreover, this study adopted a cross-sectional 

design to study multiple variables at a given point in time. 

3.2 Hypothesis  

Null hypothesis H0: There is no association between s-25(OH)D status and COVID 19   

Hypothesis H1: There exists an association between s-25(OH)D and COVID 19 

3.3 Objectives   

3.3.1 General Objective 

The objective of this study is to assess the association between Vitamin D status and COVID 19 

and to adjust for possible confounders among adults in Lebanon.  

3.3.2 Specific objectives 

1. To assess the vitamin D status (s-25(OH)D) levels among adults in Lebanon  

2. To investigate the association between vitamin D status and COVID 19 outcomes among 

adults in Lebanon 

3. To examine the role of sociodemographic factors (gender, age, education, BMI) on the 

association between Vitamin D deficiency and COVID 19 among adults in Lebanon 

Research questions: 

1. What is the vitamin D status among adults in Lebanon? 

2. Is there an association between Vitamin D status and COVID 19 among adults in Lebanon? 

3. Does the association between vitamin D and COVID 19 differ in terms of age, gender, BMI, 

and education? 
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Chapter 4: Methodology  

4.1 Overview  

This study was conducted from scratch as an MPhil thesis; the study took place in Lebanon, South 

Area, in a city called Sidon. The study was done in collaboration between the Department of 

Community Medicine and Global Health, Institute of Health and Society, University of Oslo, 

Oslo, Norway, and the Medical Division at Hammoud Hospital University Medical Center. 

Hammoud Hospital University Medical Center is one of the largest medical centers in the area 

that serves approximately 24,000 Patients every year, divided between inpatient and outpatient. 

The data collection for the study took place between 23rd November 2021 till the 5th of April 

2022.  

4.2 Study Design/Technique  

The study design was a cross-sectional study design. The study design was based on the study's 

objectives; in other words, this study aims to test the association between Vitamin D status and 

COVID 19 and adjust for sociodemographic factors and social behaviors related to Vitamin D 

status. Thus, the design was chosen as cross-sectional, followed by a quantitative analysis of the 

associated factors and collected data.  

4.3 Study planning  

This section will describe all the phases this study has gone through, from the early stages of 

development to the end. The study mainly started with a meeting that was held with the main 

supervisor at the University of Oslo; the topic was agreed upon as this is a topic of common 

interest among both. A research proposal was formulated with the appropriate literature review 

and knowledge gaps were identified; a research question was developed, and a study design was 

in place. The ethical committee at the University of Oslo approved the research topic and 

proposal, and ethical recommendations were made. The Institutional Review Board (IRB) at the 

Hammoud Hospital University Medical Center was approached, the study was approved, funding 

was obtained, and the study was initiated.  

This section will describe the whole process in detail: 

4.3.1 Study area and Population  

This study occurred in the city of Sidon, in the South governorate, that has chosen randomly. The 

facility where the data collection occurred Hammoud Hospital University Medical Center was 
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chosen for convenience; the hospital is a university medical center that has been functional in the 

area for more than 50 years. The hospital is a university medical center with an IRB authorized by 

the ministry of public health to grant ethical approvals for studies to be conducted in Lebanon.  

As the hospital is situated in the center of the city of Sidon, it is surrounded by many Syrian 

refugee camps and the largest Palestinian refugee camp in Lebanon (Ain El Helwe camp). Thus, 

the center can recruit participants for the study actively. The hospital was approached with a 

research proposal being submitted to the medical department at the hospital, a Co-supervisor was 

appointed by the hospital, discussion occurred, and the plan was organized for the initiation of the 

study in late November 2022. A study moderator who works at Hammoud Hospital University 

Medical Center has been appointed to coordinate and facilitate the research, and a designated 

phlebotomist was appointed to withdraw blood samples for the serum 25(OH)D tests and nasal 

swabs for the COVID 19 PCR tests. 

4.3.2 Sample Size Calculation  

The sample was calculated using Cochran’s formula for large populations. The formula has 

considered the following parameters: Precision level +/- 5%, confidence level 95%, and estimated 

proportion of 0.5.  

The formula is as follows: 𝑥 =
𝑍2𝑝𝑞

𝑒2
 

Where: 

-e is the desired level of precision (i.e., the margin of error) 

-p is the (estimated) proportion of the population that has the attribute in question, 

-q is 1 – p. 

-Z is the value from the standard normal distribution reflecting the confidence level that will be 

used ( Z = 1.96 for Confidence Interval 95%) 

 

Thus,  ((1.96)2 (0.5) (0.5)) / (0.05)2 = 385  

Therefore, the sample size of 385 is enough to give us the confidence interval desired.  

The actual sample size calculated was 385; however, after the removal of outliers, the total sample 

size analyzed was 384, and thus the total of 1 participant was eliminated. 
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4.4 Inclusion criteria  

-Any person with Residency status in Lebanon, regardless of citizenship, is eligible for 

participation in the study.  

- Both males and females aged between 21 years till 75 years 

- Ability to understand English/ Arabic and  provide consent and sign the informed consent  

- Participants who can stand up to take measurements of height and weight 

 

4.5 Exclusion Criteria 

- Candidates who refuse to sign a consent and participate in the study 

- Candidates who are consuming Vitamin D supplements for a period exceeding three months 

- Candidates who arrive and have severe symptoms of COVID 19 and are unable to provide 

informed consent and unstable and require immediate hospital admission 

4.6 Participants and sampling  

All the candidates who arrived at Hammoud Hospital University Medical Center to undertake a 

COVID 19 PCR test were assessed for eligibility and were invited by the study moderator to 

participate in the study. A total of 490 (N=490) were eligible and were asked to participate during 

the study collection time from the 23rd of November 2021 to the 5th of April 2022.  

A total of 385 candidates consented to participate in the study, and thus a participation rate of 

78.6% was achieved.  

One participant was excluded from the study analysis, as one having an age above 75 years old 

and thus ineligible to participate in the study but was recruited by mistake by the study moderator 

105 persons did not want to participate in the research and have not given a reason for that. 

4.7 Ethical Approvals  

The study has been designed as a master’s thesis (MPhil in International Community Health) at 

the University of Oslo. The study was assessed by the program’s ethical committee and 

supervisors were appointed, and approval was granted and advised to seek ethical clearances from 

both Norway and Lebanon was given, Appendix 4. The study has been approved by the Reginal 

Committee for Medical and Health Research Ethics (REK) (ref: 13793253 on 05/05/2021) 

Appendix 2, Ethical clearance was also obtained from the Norwegian Research center for 

Research Data (NSD) (ref: 513677 on 1/07/2021) Appendix 3. Finally, the project was approved 
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by the IRB committee at Hammoud Hospital University Medical Center (ref: IRB26082021 on 

22/04/2021).  

All participants were given relevant and necessary information (written and verbal information) 

about the study, and written consent was obtained from all participants. And the data was 

collected digitally using Nettskjema (University of Oslo digital questionnaire platform) and was 

linked to TSD (Service for Sensitive Data), where it was anonymously stored and imported into 

SPSS and stored securely (https://www.uio.no/english/services/it/research/sensitive-

data/index.html). Moreover, for people who cannot read, the study moderator will read them the 

study introductory sheet and the informed consent, and they can sign it or use a fingerprint 

signature. Also, to note that the informed consent forms were administered in both English and 

Arabic languages, and participants were informed about their right to withdraw from the study 

without any explanation at any time. 

Both serum 25(OH)D and COVID 19 results were given to participants in writing, and SMS form 

per hospital method of routine communication of results with their clients and the participants with 

suboptimal serum 25(OH)D levels were called and encouraged to seek guidance from a general 

practitioner. 

 

4.8 Independent Variables  

Variables Measures 

Sociodemographic factors  Age, Gender, Educational level, Weight, 

Height 

Lifestyle-related factors  History of Vitamin D supplementation in the 

last 14 days, sun exposure habits and body 

covering, including veil usage, and finally, the 

previous history of COVID 19 infection 

Tests s-25(OH)D level measurement, PCR test for 

COVID 19 
Table 2: Independent Variables 

 

4.9 Funding 

As the study was conducted in Hammoud Hospital University Medical Center, and the study 

utilized a study moderator, phlebotomist, and Co-supervisor and had costs for Personal Protective 

Equipment (PPE) for protecting staff from COVID 19 and follow-up calls to patients with 

suboptimal serum 25(OH)D levels and some other associated research expenses.  

https://www.uio.no/english/services/it/research/sensitive-data/index.html
https://www.uio.no/english/services/it/research/sensitive-data/index.html
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A budget planning has been done with the hospital according to their pricing, and for 

transparency, the funding has been approved by the University of Oslo at the Department of 

International Community Health, and the funds were sent directly to a bank account allocated by 

Hammoud Hospital University Medical Center for this study.  

Below is a summary of the expenses associated with the conduct of this study: 

Item needed Estimated Cost 

Vitamin D test  7700(20$/ Participant) 

Study Moderator fees/ month 240$(120$/month) 

Lab Technician Fee /month  160$ (80$/month) 

Mobile Data/follow-up calls per project  50$ 

Printing Out Fees  20$ 

Others  50$ 

Total  8220$ 

Table 3 Outlined Summary of proposed expenses 

 

The explanation for these funds is as follows:  

-The Vitamin D Test Fee: Based on the offer Received from Hammoud Hospital University 

Medical Center, the associated fee for each vitamin D test is 20$ per participant, this is a 

discounted rate obtained for the purpose of Research.  

- The Study Moderator Fee: The data collection process, from approaching the participants to 

administering the short-guided questionnaire, needs to be done with the assistance of personnel 

from the Hammoud Hospital University Medical Center staff, so the hospital provided us with the 

cost of 120$/ per month as an incentive for the personnel assisting in the facilitation of the study. 

-The Lab Technician fee: This cost is related to the employee who will be designated to conduct 

the phlebotomy procedure of blood withdrawal from the participants and for the delivery of 

results of Vitamin D tests and data entry of the PCR and Vitamin D test results. 

-The Mobile Data/Calls Fee: This fee is required to provide follow-up calls, communicate with 

the study moderator and lab technician who will be assigned to the study, and facilitate the 

conduction of the project.  
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-Printout Fee: This fee is required to print out the Log sheets that will keep the results of the 

participants and for the printout of other related materials to the study, such as informed consent 

in both Arabic and English language. 

-Other Fees: This fee will be kept as a reserve for sudden incurred expenses such as transportation 

from and to the hospital and follow-up with the hospital administration and staff or error in 

Vitamin D testing/ COVID 19 tests.  

Later, the fees were approved by the University of Oslo, Department of International Community 

Health, and were paid accordingly to the hospital-issued invoice, Appendix 7. 

Chapter 5: Data collection 

All the data were collected after obtaining all the necessary ethical approvals from Norway and 

Lebanon. All participants provided informed written consent for active participation in the study 

with either signature or fingerprint signature and were helped by the study moderator to 

understand all the aspects of participation. Participants signed informed consent as part of 

completing an electronic questionnaire that was filled with assistance from the study moderator 

utilizing Nettskjema, and the data was stored immediately at TSD (The Services for Sensitive 

Data at the University of Oslo) Appendix 5 and 6. 

Another essential ethical aspect was anonymity; we protected the privacy of the participants by 

making the data nonperson identifiable for all the study conductors. The study moderator alone 

kept records of participants' names and contact details to be able to call them after obtaining 

serum 25(OH)D levels and providing them with education and referral to a General Practitioner 

(GP) in case the test came back below sufficient levels. The ethical consideration was thus 

following Regional Committees for Medical and Health Research Ethics and Norwegian Social 

Science Data Services.  

All the participants were informed about their rights to withdraw consent at any time and that they 

could do so without providing any reason. Moreover, participants were told that after getting the 

results of the Vitamin D tests and COVID 19 they would be informed about the results per the 

hospital’s policy and that those with suboptimal levels of vitamin D tests would be called by the 

study moderator to provide advice and will be encouraged to consult a general practitioner.  

5.1 Sociodemographic and Lifestyle factors associated with the study population  

The following sociodemographic and lifestyle factors have been collected:  
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-Age has been collected as a numerical (continuous) variable; all the ages have been collected 

based on the calculation of data of birth and calculated a single age in years and rounded up to the 

nearest whole year number.  

-Gender has been collected as either male or female, and males were coded as 1 and females 2, 

respectively.  

-Education was collected based on years of education at first into five groups: value 1 (having 0-9 

years of elementary education), value 2 (having 9-12 years of high school education), value 3 

(having 3-4 years of bachelor’s degree),value 4 (having 1-2 master’s degree or 3-5 years of Ph.D. 

degree) and value 5 (being illiterate). However, later after reviewing the data and during analysis, 

education was recoded into three groups only where value 1 (has elementary education), value 2 

(has high school education), and value 3 (has a university education).  

- History of Vitamin D supplementation in the last 14 days has been collected as either value 1 

(Yes) or value 2 (No). The original plan was to collect data regarding the name of the supplement 

and the dosage and frequency of taking that supplement. Due to faulty transmission, the data has 

not been accurately provided and thus was omitted from the analysis. Therefore, we were only 

able to collect a Yes/No answer. 

- The habit of sun exposure was measured as a categorical variable. It was collected into four 

different categories: value 1 (less than 15 minutes per day of sun exposure), value 2 (15-30 

minutes of sun exposure per day), value 3 (30-60 minutes of sun exposure per day), and value 4 

(more than 1 hour of sun exposure per day). 

-The habit of body covering was assessed as a categorical variable. It was collected into three 

subcategories with value 1 (yes tends to always cover whole-body when outdoors), value 2 

(sometimes tends to cover the whole body when outdoors), and value 3 (does not tend to cover the 

whole body when outdoors).  

-The habit of avoiding direct sunlight was assessed as a categorical variable. It was collected into 

three subcategories with value 1 (Yes tends to avoid direct sunlight when outdoors), value 2 

(sometimes tends to avoid direct sunlight when outdoors), and value 3 (No does not tend to avoid 

direct sunlight when outdoors). 

-The habit of using sun cream before going out was assessed as a categorical variable. It was 

collected into three subcategories with value 1 (Yes tends to use sun cream when outdoors), value 
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2 (sometimes uses sun cream when outdoors), and value 3 (No, does not use sun cream when 

outdoors).  

-The religious practice of hijab usage was assessed among the female study participants as a 

categorical variable, and it was collected into two subcategories, with the value 1 (yes wears a 

hijab), value 2 (no does not wear a hijab) 

-The dietary lifestyle of consuming seafood/Fatty fish rich in vitamin D has been assessed in a 

categorical variable. It was initially collected as how many times per week it was consumed by 

the participants during the last 14 days with value 1 (eaten fatty fish once in the last 14 days), 

value 2 (eaten fatty fish twice in the previous 14 days), value 3 (eaten fatty fish three times in the 

last 14 days) and so on till value 7. However, given the responses of the study participants are so 

low, the fatty fish dietary lifestyle was recoded into a new category with value 1 (eaten fatty fish 

twice or less in the last 14 days) and value 2 (eaten fatty fish more than twice in the last 14 days).  

-The history of previous COVID 19 infection was assessed in a categorical variable. The 

responses were collected into four different categories, value 1 (had a history of COVID 19 that is 

confirmed by a doctor and a Covid 19 test), value 2 (had a history of COVID 19 that is confirmed 

due to symptoms but no test has been done), value 3 (No history of COVID 19 that is confirmed 

by a doctor and a negative COVID 19 test), value 4 (No history of COVID 19 due to assumed 

lack of symptoms). As Lebanon is suffering from a severe economic crisis, where people are 

struggling to provide essentials of life, the population may not always be able to afford any form 

of COVID 19 tests.  

5.2 Anthropometric Data  

Height and weight measurements were measured using a hospital-provided scale that was 

calibrated every day prior to any data collection using (SECA 220- FS308). Height and weight 

were calculated as numerical (continuous) variables and were both measured in centimeters (cm) 

and kilograms (kg) and were noted by the study moderator and transmitted on the questionnaire.  

Body Mass Index (BMI) was calculated after obtaining height and weight measurements using the 

formula. The formula is BMI = kg/m2, where kg is a person's weight in kilograms and m2 is their 

height in meters squared. The calculated BMI value was later recoded into groups prior to 

analysis, where the groups were as follows: value 1 (<18.6), value 2 (18.66-24.99), value 3 (25-

29.99), and value 4 (>30). Where value 1 represents the underweight participants, value 2 
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represents the normal weight participants, value 3 the overweight participants, and finally, value 4 

represents the obese participants.  

5.3 Sampling for serum 25(OH)D and COVID 19 

The venous blood test was taken from participants, and serum levels of Vitamin D (s-25(OH)D) 

were measured for all study participants. The results were reported in ng/ml units but were later 

converted into nmol/L (which is the mainly used unit) by multiplying all the results by 2.5.  

A common universal normal range for s-25(OH)D has not been agreed upon; however, the cut-

offs proposed by the Institute of Medicine were chosen as a level of  < 12.5 nmol/  L for severe 

deficiency,  ≥12.5-29.9 nmol/L for deficiency,  30-50 nmol/L for insufficiency and  ≥50 nmol/L 

for adequate levels (34).  

As mentioned earlier, the Vitamin D serum 25(OH)D level was measured by taking a blood 

sample and utilizing the machines “Roche Cobas e411 Analyzer” and “Abbot Architect Plus 

Ci4100”. Both devices exist in the hospital laboratories, tests were done on a daily basis, and 

calibration was done per the hospital’s policies and per the manufacturing company’s guidelines. 

The tests were done using the method of analysis of electrochemiluminescence immunoassay. 

5.4 PCR testing for COVID 19 

The status of COVID 19 infection was measured using a combined nasal/throat swabbing 

technique by PCR testing. The results were reported initially as positive/Detected and 

Negative/not detected and later were recoded as Value 0 (Negative for COVID 19) and value 1 

(Positive for COVID 19). Complete Personal protective equipment was utilized by all personnel 

responsible for collecting the swab sample, and infection control measures were followed per 

hospital and national guidelines and policies. 

The hospital ran the tests on a daily basis, and they utilized the machines of “Biofire 

Diagnostics,”  “Biofire film Array,” “Cepheid  Gene Expert” and “BMS Mic PCR” 

5.5 Data Processing 

Data were collected using an electronic survey accessed via a hospital-provided tablet with a 

secured Wi-Fi encrypted internet connection provided by the hospital. The vitamin D (s-

25(OH)D) results and COVID 19 PCR tests were collected by the study moderator on a log sheet 

that was deidentified and filled and submitted to the researcher when the results were obtained 

alongside each study participant ID number. 



Page | 33  
 

The key connecting the participants to their ID was stored in the hospital where the study took 

place by the study moderator in the department of medical research and the project will end by 

December 1st, 2022, and the keys will be destroyed by Hammoud Hospital University Medical 

Center medical division per their hospital research policies. The analysis was undertaken at the 

TSD platform with access only provided to the principal investigator and master student.  

5.6 Data handling and entry  

Questionnaires were checked after the electronic survey and re-checked during data entry by the 

study moderator and me for any inconsistencies by going through 60 random submissions on TSD 

and reviewing the answers to make sure there was no missing data or wrongly entered. Data was 

secured and handled in accordance with the national regulations in Norway. The only missing 

data was found in the name of Vitamin D supplements taken by participants who reported taking 

Vitamin D supplements during the last 14 hours and their respective dosages. This element was 

not assessed or analyzed and was dropped down from the analysis plan. 

Chapter 6: Data Analysis  

6.1 Data Processing  

All the data that has been collected as described earlier by the utilization of the TSD platform was 

extracted in the format of SPSS v24.0 licensed by the university of Oslo; data analysis was 

conducted within the TSD portal accessed only by the main investigator and the student.  

6.2 Data Analysis 

Before analysis was started, data were checked for normal distribution and checked for any 

possible outliers and missing data. The sample was equally distributed, and normality was 

confirmed using visual tests, including histograms and Q-Q Plots. Only one participant was 

eliminated from the data as his age was outside the inclusion criteria, and his age was beyond the 

maximum given age set. No participants were found with missing or incomplete data and thus, all 

the remaining participants were included in the data analysis.  

Data were analyzed separately by dividing them based on gender and comparison. For the 

statistical tests carried on, P-values and/or 95% confidence intervals are presented, with 

significance being set at P <0.05. All assumptions were checked. 

Descriptive statistics were performed: frequencies and percentages for categorical variables and 

mean and standard deviation for continuous variables. Comparison between men and women 
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concerning different sociodemographic variables and factors related to s-25(OH)D and COVID 19 

were studied with Chi-Square statistics and independent sample t-test. Statistical significance was 

set to p <0.05.  Logistic regression was performed with COVID 19 status as the dependent 

variable, and 25(OH) D level, sociodemographic variables, and factors related to s-25(OH) D (sun 

exposure, body coverage, and fatty fish intake, vitamin D supplementation) were set as 

independent variables. After assessing the association between serum 25(OH)D and COVID 19, 

adjustment was made to assess for the possible effect of age, gender, BMI, and education on the 

association, and there was no association noted. 

6.3 Vitamin D-related Data  

After collecting all the data and running the relative analysis, data collected were divided into risk 

factors affecting serum 25(OH)D directly and risk factors affecting the association between serum 

25(OH)D and COVID 19 as they affect both serum 25(OH)D and COVID 19 equally.  

All their risk factors affecting both serum 25(OH)D and COVID 19 were analyzed, and 

adjustments for their presence were made; no association was found. For the purpose of this 

study, only gender, age, education, and BMI was represented in the tables. 

The remaining data that were collected in the questionnaire and were labeled as serum 25(OH)D 

specific are as follows: history of taking Vitamin D supplements in the last 14 days, the dosage 

and name of the supplement, the time spent outside (sun exposure), body coverage habits while 

outdoors, the wearing of the hijab/veil among female participants and the consumption of fatty 

fish food (rich in Vitamin D). These data were analyzed and were found not related to the 

association between COVID 19 and serum 25(OH)D, but they will impact 25(OH)D directly; they 

will be included in a separate study with a focus on Vitamin D status among adults in Lebanon 

and the associated risk factors and communication with REK has been already started, and 

extension of the research project has been requested. This data will help give an insight into the 

Vitamin D status in Lebanon as our literature review showed knowledge gaps about this topic due 

to a lack of studies and data in that field in Lebanon. 

Chapter 7: Methodological Considerations  

The study was designed as a cross-sectional study design; it is ideal for describing a variable’s 

magnitude and exploring the association between Vitamin D and COVID 19 and the socio-

demographic and lifestyle factors. However, this design estimates the association between 

exposure and outcome at the same time but doesn’t allow us to assess the causality between 
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vitamin D levels and COVID 19 infection as would randomized control trials do. Another aspect 

would be that the chosen methodology doesn’t allow us to assess the severity of COVID 19 and 

follow up later with mortality. In our context, a cross-sectional study was the most feasible in 

terms of time and budget. 

7.1 Strengths and limitations of the study 

The strength of the study is in the high response rate achieved of 78.6%. Another point of strength 

in the study would be the fact that the study included taking s-25(OH)D levels alongside taking 

the Covid 19 PCR test in the same time frame thus, it assisted in the minimization of recall bias. 

Furthermore, the same tools were used throughout the carrying of anthropometric measurements, 

which were calibrated. The same laboratory was used for the analysis of s-25(OHD) and COVID 

19 PCR tests. 

The study had some limitations including the lack of collecting any data regarding the clinical 

health and other comorbidities of the studied population, the study included the people who were 

arriving at the center to perform a COVID 19 test (who could afford it); thus, the participants are 

of a particular financially capable sector who has access to medical care and therefore the 

generalizability to the Lebanese population might be limited and is carried forward with caution.  

Moreover, current COVID 19 immunization records were not addressed during data collection, 

which could have altered the association between COVID 19 and s-25(OH)D, and the season 

when the data was collected might have played an essential factor in the s-25(OH)D levels of the 

participants. However, to be noted that during the time data the study was planned, Vaccination 

for COVID 19 was recently started and was very limited in Lebanon.   

In addition, around 105 potential participants refused participation in the study; this could have 

contributed to a selection bias in our study participants.  

Information bias  

Information bias is the deviation of data from the true value caused by inaccurate measurements 

of variables; it appears when there are systematic errors affecting the accuracy and reproducibility 

of the measurement of a risk factor or specific condition, it can be divided into misclassification, 

observer and recall bias (44). In this study, information bias was minimized by using standardized 

tools and analysis, and the questionnaire was interviewer-administered and completed only by the 

study moderator. However, the possibility of information bias cannot be excluded as study 
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participants during data collection had to self-report their previous history of having COVID 19 

without asking for proof or proper medical documentation; this element can be slightly inaccurate 

and may contribute to some information bias. 

 

Recall bias 

Recall bias occurs when the study participants are systematically less likely to recall or relate 

information relation to exposure depending on their outcome status or recall information 

regarding their outcome depending on their exposure (45). The study participants, during data 

collection, had to report recalled information regarding their dietary habits, social habits, and sun 

exposure and thus, a recall bias might have occurred. However, given that most studied 

participants had a higher educational level and above, we consider the answers provided are 

relatively credible. 

Confounders 

In research, confounding variables are common and can alter the study's validity. Because it 

interacts with both the exposure and the outcome, the confounder will disrupt the association 

between both the exposure and the outcome (46). This study tried to minimize potential 

confounder bias by collecting data on variables thought to be confounders, as informed by the 

literature review and the analysis of DAGs. However, there is a possibility that confounders were 

missed such as COVID 19 immunization history, thus distorting the association between Vitamin 

D and COVID 19. 

External Validity 

The degree to which findings concluded from a study can be extrapolated to a broader population 

than the study group is known as external validity (47). As the study measured the social 

behaviors of participants and their dietary habits concerning Vitamin D, it helped to understand 

the overall Vitamin D status of the community, and most of the participants turned out to be at 

suboptimal levels. Education has been provided, and community awareness will be spread to their 

neighboring communities, thus leading to a better Vitamin D status among the adults in Lebanon. 

The project will provide good baseline data on associations between Vitamin D status and COVID 

19, and it will contribute to initiating appropriate and effective preventive and treatment measures. 
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Overall, apart from the discomforts of blood taking and nasal swabs, both participants and society 

will benefit from the project. 

7.2 Timetable  

Activity  Period  

Research Protocol writing and Research 

planning 

January 2021- April 2021 

Ethical Clearance obtaining May 2021-July 2021 

Data collection and data cleaning November 2021- April 2022 

Data analysis and data interpretation  May 2022-August 2022 

Thesis writing  September 2022-October 2022 

Thesis submission October 2022- November 2022 

Article submission TBC 
Table 3 Timetable of events during the research process 

 

7.3 Dissemination of results 

This research work was conducted as a part of an M.Phil. Program in International Community 

Health (ICH), consequently, the thesis is submitted to the Department of Community Medicine 

and Global Health at the University of Oslo. The thesis thus will be available online on the DUO 

system at the university’s Library. An article was written based on the data, co-authored with the 

Supervisor, Co-supervisors and is planned to be published soon afterward. 

Feedback to participants was provided, and feedback of results to relevant stack holders was also 

provided, including the Department of Community Medicine and Global Health at the University 

of Oslo, Oslo, Norway, and Hammoud Hospital University Medical center, where the study took 

place. 

7.4 The Researcher 

The Researcher had a main role in protocol writing, research design and plan, data collection and 

analysis, data interpretation, thesis writing, and finally, article writing and editing till publication.  

7.5. Supervision and Collaboration 

The supervision for this study was provided by Dr. Ahmed Madar, Department of Community 

Medicine and Global Health at the institute of health and society, University of Oslo. Dr. Ahmed 

provided direct supervision at all stages of the process utilizing his extensive knowledge, skills, 

and experiences in the field of research, and he has contributed tremendously to the production of 

this study.  
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Dr. Haakon Meyer, Norwegian Institute of Public Health (NIPH) in Oslo, Norway has a wealth of 

knowledge in research and Vitamin D; he has contributed to the data interpretation and analysis 

and the writing of the article and thesis.  

Dr. Samia Filali Zaatari, Hammoud Hospital Medical Center, Lebanon, as a co-supervisor who 

was the main contributor to the data collection and facilitator of the study in Lebanon through 

obtaining ethical clearance from Lebanon and the Institutional Review Board at the hospital.  

7.6 DAG   

 

 

Figure 1: DAG Representing the studied association between COVID 19, and s-25(OH)D adjusted for age, 

gender, BMI. and education 

 

7.7 Challenges 

The study has faced several challenges during development. The study was initially advised to 

start earlier than November, but due to the financial crisis going on in the country, the hospital has 

informed us that they will be waiting for the finances to be transferred prior to buying the serum 

25(OH)D testing kits. A delay in financial transfer occurred due to issues with the Lebanese 

banking system, and later the funds were received.  

After successfully receiving the funds, the hospital notified us that due to financial crisis, the 

leading supplier for the serum 25(OH)D testing kits in south Lebanon does not have the needed 

quantity of 385 tests at the store and that he has ordered the requested amount to be imported. 

Later, the kits were supplied, and the study was started. 
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During the period of data collection, the participants were identified and invited to participate, but 

there was a total of 105 participants who refused to participate in the study. Originally data 

collection was supposed to be conducted in a 2-month period, but due to the financial crisis, locals 

were reluctant to go and seek treatment at the hospital because of the cost associated with the 

COVID 19 tests. Recruitment was carried on from the period of 23rd of November 2021 till the 5th 

of April 2022.  

 

7.8 Conclusion and recommendations 

The study aimed to assess the association between Vitamin D status and COVID 19 among adults 

in Lebanon. The results of this study indicate a high prevalence of Vitamin D insufficiency among 

adults who were participating in COVID 19 testing hospital in Lebanon. However, the vitamin D 

status of the participants was not associated with COVID 19 results. Further research is required 

to investigate the health consequences of poor s-25(OH)D status for this population and address 

the possible risk factors that are leading to a poor S-25(OH)D status in Lebanon. 
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