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Patterns of Vitamin D Deficiency Across Different Body Weight Categories in Iraqi Adults
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ABSTRACT 

	
Background: A deficiency of Vitamin D is a global public health problem, it has been related to obesity and has a lot of distinct impacts on the body, and it affects a lot of different organ systems. There is limited data regarding regional evidence of vitamin D deficiency in Iraq.
Aim: The goal of this study was to find out how common Vitamin D deficiency is and how it is linked to being overweight or obese in adults who live in the community.
Methods: This cross-sectional study included 83 Iraqi volunteers aged over 12 years who attended private diagnostic laboratories from late November to the end of January 2023. We utilised a chemiluminescent immunoassay to find out how much vitamin D was in the serum. We took anthropometric measurements using established procedures and figured out body mass index (BMI) by dividing weight in kilograms by height in meters squared. 
Results: A substantial proportion of subjects exhibited either deficient or suboptimal Vitamin D levels. People who were overweight or obese had lower average serum Vitamin D levels than people who were at a healthy weight, but this difference was not statistically significant (P > 0.05). 
Conclusion: The results show that there is a weak negative link between Vitamin D levels and excess body weight in this group of Iraqi adults. This shows that further and bigger studies are needed to better understand this relationship. 
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1. INTRODUCTION 

Vitamin D is a fat-soluble secosteroid that comes in two primary forms: vitamin D₂ and vitamin D₃ [1]. Vitamin D is particularly vital for numerous biological functions since it has receptors in many different types of human tissues. Most of the vitamin D in the blood originates from the body making it by itself, this makes it operate more like a hormone than a typical vitamin [2]. Its active metabolite is needed for calcium absorption, stimulating osteoclastic bone resorption, and preventing the release of parathyroid hormone (PTH). Vitamin D does more than only help bones grow. For example, it modifies how collagen type I is created, helps muscles operate better, promotes cells to become new types, modulates insulin secretion, and strengthens the immune system [2]. 
A deficiency in vitamin D, characterised by blood levels below 50 nmol/L or 20 ng/mL [3,4], has been associated with an increased risk of various chronic health conditions, including osteoporosis, some malignancies, diabetes, hypertension, and cardiovascular disease [5,6]. Studies done in vitro have demonstrated that it changes the physiology of fat tissue by influencing gene expression, energy balance, inflammatory signalling, and the growth of fat cells [7–9]. All of these findings suggest that vitamin D protects fat tissue. They have also led to a lot of research on how vitamin D is linked to obesity in both people and animals.
Having a body mass index (BMI) of more than 30 kg/m² is marked as obese [10]. Obesity is becoming a more and bigger public health problem. Being overweight can lead to a multitude of health concerns, such as type 2 diabetes, heart disease, osteoarthritis, and some types of cancer. Recent research has shown that being overweight or obese is linked to having low levels of vitamin D. This makes it appear like there might be a biological link between being overweight and having difficulties with vitamin D metabolism [11].
Blood levels of vitamin D always increase when a person looses weight, whether it is done by modifying diet or having bariatric surgery like gastric banding. Several studies have found that reducing weight is connected to greater levels of circulating 25(OH)D [10–12], and levels usually go up following a 5–10% drop in body weight [12]. Mechanistic studies show that calcitriol, the active form of vitamin D, may change how fat cells work by speeding up lipolysis, stopping the expression of adipogenic genes, opening up more lipolytic pathways, and lowering lipid accumulation in differentiated 3T3-L1 adipocytes [13]. These findings underscore the necessity of further elucidating the intricate relationship between vitamin D levels and obesity.  

2. material and methods 

2.1 Patients and Methods 
A cross-sectional study was conducted using adult volunteers (aged ≥12 years) of both sexes, who attended private diagnostic laboratories. We collected 3 mL of venous blood from each participant and centrifuged it to obtain serum. Next, we employed a chemiluminescent immunoassay to measure the amount of vitamin D in the serum.
Anthropometric measures were obtained in a controlled environment. A calibrated balance scale was used to weigh the participants in kilograms, and a fixed stadiometer was used to measure their height in centimeters. The individuals who took part stood barefoot with their heads level. We divided the weight in kilograms by the height in meters squared (kg/m²) to get the body mass index (BMI). The World Health Organisation (WHO) has set rules for people 18 and older (for 12-17 years old participants, results were cautiously interpreted and considered as a limitation for this study). The participants were divided into groups based on these criteria: underweight (≤18.9 kg/m²), normal weight (19–24.9 kg/m²), overweight (25–29.9 kg/m²), and obese (≥30 kg/m²).

2.2 Ethical Considerations:
The study was carried out in full compliance with the ethical standards established by the Declaration of Helsinki. Prior to sample collection, all participants provided informed consent following an appropriate verbal explanation and analytical review of the study procedures. The research protocol, along with the participant information sheet and consent documentation, received formal approval from the Local Ethics Committee of the College of Pharmacy, University of Basrah.

2.3 Statistical Analysis
Data analysis was performed using the Statistical Package for the Social Sciences (SPSS), version 22 (IBM, Chicago, USA). Descriptive statistics for categorical variables were reported as frequencies and percentages, while continuous variables were summarized as mean ± standard deviation. Associations between categorical variables were evaluated using the chi-square test. A p-value of less than 0.05 was considered statistically significant.

3. results

3.1 study population characteristics
The present cross-sectional study evaluated serum vitamin D status among Iraqi adults across different body mass index (BMI) categories, with additional stratification by age and gender. Table1 show the distribution of patients according to their age and gender. regarding the distribution of patients according to age group, results found that most of the participants were in the age group 23_43 with percent 43%, followed by younger aged group 12-22 years. 
Table 1. According to the age and gender

	Characteristics
	
	Number
	%

	
Age
	12-22
	25
	30%

	
	23-43
	36
	43%

	
	44-66
	22
	26.5

	gender
	male
	13
	15.662

	
	Female
	70
	84.337 %



3.2 Association Between BMI Categories and Vitamin D Status
(Table2) show the vitamin D level concerning to the BMI parameter it is show 50% of study group are obese (BMI ≥30 kg/m²), 71% of obese show deficit of vitamin D and 22% have insufficient vitamin D. Regarding to the overweight group more than 75% (54% +25%) were either deficient or insufficient vitamin D level. While normal BMI group only 20% have normal vitamin D level. Low vitamin D level > 30 ng /ml are associated with high BMI in both overweight and obese patients. Although there is inverse relationship between the two variable the difference could not regarded as statistically significant (P value > 0.05).

Table 2. BMI Group * Vitamin D level

	


BMI
Group
	
	Deficiency
0-20
Ng/Ml
	Insufficiency
21-29
Ng/Ml
	Normal
30-100
Ng/Ml
	
Total

	
P value

	
	Normal
(18.5-24.9)
	9
60%
	3
20%
	3
20%
	15
18.7%
	

0.502


	
	Over weight
(25-29.9)
	13
54%
	6
25%
	5
25%
	24
30%
	

	
	Obese
(30 or more)
	29
70%
	9
22%
	3
7%
	41
51.3%
	

	Total
	
	51
	18
	11
	80
	




3.3 Gender Differences in Vitamin D Levels
(Table 3) demonstrate who the patients that Included in the study are distributed according to the gender parameter.  The vast majority of our study patients were female with a percent of (83%) while the male present was only (17%). ( %60 of female was deficient, 22% was Insufficient while only 18% present with normal vitamin D range. Concerning to male result, 77% show defficincy,23% present with insufficiency .While 0% present with normal value this result due to male was  presented only 17% of the total percentage of our study patients.
These result show statistically in significant relation between vitamin D level and gender p value > 0.05.

Table3. Gender*Vitamin D level

	
P value
	
Total
	Normal
30_100
Ng/ml
	Insufficiency
21_29
ng/ml
	Deficiency
0_12
Ng/ml
	
	
Gender

	

0.241


	67
83%
	12
18%
	15
22%
	40
60%
	Female


	

	
	13
17%
	0
0%
	3
23%
	10
77%
	Male
	

	
	80
	12
	18
	50
	
	Total




4. Discussion
The wide actuality of vitamin D insufficiency with all age ranges in the present study confirms former data demonstrating that hypovitaminosis D is not confined to aged grown-ups but extends to adolescents and working- age individualities as a consequence of inner cultures and limited sun exposure [14]. Though age was not the target variable, vitamin D insufficiency was present across all age groups. High rates of insufficiency were noted in youthful and middle-aged grown-ups, which corresponds to transnational reports suggesting that the frequency of hypovitaminosis D is adding among youths and working populations [14]. 
These data emphasize the impact of life, as the collection of our data in winter may predisposed to vitamin D low serum level because of reduced exposure to sunlight. These findings  punctuate the  part of  life- related factors  similar as dragged  inner  exertion, use of sunscreen, and limited salutary input of vitamin D – rich foods, which have been extensively  proved in both developed and developing countries [15].
The relationship between hypovitaminosis D and obesity has been the subject of extensive investigation in diverse populations. A meta-analysis conducted in 2015 reported a significant association between vitamin D deficiency and increased body weight [16]. Consistently, recent studies have demonstrated that both total and free plasma vitamin D concentrations are lower in obese individuals compared to their normal-weight counterparts [17].

The most widely proposed mechanism underlying reduced serum vitamin D in overweight and obese individuals is volumetric dilution. In this context, vitamin D is distributed across an expanded body volume, resulting in lower circulating concentrations. Specifically, vitamin D is sequestered within the serum, skeletal muscle, adipose tissue, and hepatic compartments, all of which are increased in individuals with excess body weight [18].
These findings are harmonious with multiple transnational studies reporting significantly lower circulating 25- hydroxyvitamin D attention in individualities with increased obesity. A large methodical review and meta-analysis verified that  rotundity is singly associated with lower vitamin D status, anyhow of geographic position or ethnical background [19]. 
The underpinning mechanisms explaining this association are multifactorial. One extensively accepted thesis is the insulation of vitamin D in adipose towel, which reduces its bioavailability in rotation [20]. Also, fat individualities may have reduced cutaneous conflation of vitamin D due to limited sun exposure and lower situations of out-of-door physical exertion [15]. 
Findings of our study depict that the frequence of low Vitamin D serum  position is advanced among women compared to men and this finding is an agreement with study done by wei Jiang et al [21]. Analogous gender  difference have been constantly reported in Middle Eastern and North African populations, where artistic apparel practices that limit skin exposure to sun play a significant part in reducing endogenous vitamin D conflation among women [22,23]. Hormonal differences and variations in body fat distribution may also impact vitamin D metabolism and store house between genders [24]. 

The prevalence of the deficiency and Insufficiency of vitamin D in our study was high and this is similar to the Iranian study in which 73% of the individuals had vitamin D deficiency [25]. 

In our study, the prevalence of obesity and overweight are 51.3% and 30%, respectively, this prevalence is higher than that documented by WHO, which is about 43% of men and 44 % of women who are overweight, and 16%were obese [26].
Two billion of adults from both genders globally were overweight, with over 650 billion being obese [26], this means that obesity is a health problem of high concern worldwide [27], that has serious implications on both individuals and societies [28].
The results of this study reveals that there is a statistically insignificant relationship between high BMI (obesity and overweight) and low serum Vitamin D (Vitamin D deficiency and insufficiency), this finding is similar with the result of other study which conducted on 500 participants in Iranian adults [29, 30], While another study shows an Inverse result to our،s [11].

Encyclopedically, analogous associations between elevated BMI and reduced vitamin D situations have been reported in European, Asian, and North American cohorts, indicating that this relationship is harmonious across different populations and climatic conditions [15]. 
Having a normal BMI was also associated with a 20% low risk of Vitamin D deficiency in old adults [31], but other studies depicted that obese patients have lower serum levels of Vitamin D [30,32]. This may be a cause or effect still uncertain. However, an experimental study has not confirmed the solid advantage of Vitamin D supplementation for weight loss. This was the case as increasing vitamin D levels for 26 weeks by treatment in adults with low baseline vitamin D levels has no effect on obesity complications [10]. 

5. limitations 

Several limitations in this study, as the findings were possibly influenced by seasonal variation, as data collection during winter months faced reduced sunlight exposure. It`s worth mentioning the generalizability of gender-based comparisons` limitations was caused mainly by female participants predominance. 

Another limitation caused by the inclusion of adults older than 12 years old as the application of adult BMI differs from that of younger individuals. We recommend Future studies with large, better overall sampling in terms of balance and age.  

6. Conclusion

The results show that there is a weak negative link between Vitamin D levels and excess body weight in this group of Iraqi adults. This shows that further and bigger studies are needed to better understand this relationship.
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