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ABSTRACT 
Background: Vitamin D has numerous important roles. Recent research has 
demonstrated that vitamin D also reduces menstrual cycle-related symptoms, 
however comparatively few studies have been conducted purely on this 
topic. This study is to determine the level of awareness on the effects of 
vitamin D on the menstrual cycle among women in Makkah, Saudi Arabia. 
Methods: A cross-sectional survey was conducted from August 2022 to 
January 2023 in Makkah, Saudi Arabia. Using an online questionnaire, a 
random sample of 385 females aged ≥15 years were surveyed to obtain data. 
The data were analyzed with R Studio (version 4.1.1) and Fisher's exact test. 
In addition, Pearson's Chi-squared test was performed to compare 
participants who were aware of the connection between vitamin D and the 
menstrual cycle to those who were not. Results: According to the study, 22.4% 
of respondents were aware of the relationship between vitamin D and 
menstruation cycle symptoms. Furthermore, 37.2% thought vitamin D 
alleviated the intensity of those symptoms. For 46.6% of the participants, the 
average age at the onset of puberty was 10-12 years and only (5.2%) reached 
puberty after the age of 15. The p-value for the connection between the age at 
which the subjects started puberty and the severity of menstrual cycle 
symptoms was 0.019. Conclusion: Women in Makkah city, Saudi Arabia, are 
not aware of the correlation between vitamin D and menstruation. In addition 
to expanding our understanding of this connection, we must strive to raise 
public awareness of it. 
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1. INTRODUCTION  
One of the most essential vitamins is vitamin D; it comprises a group of fat-
soluble steroids that are responsible for increasing the rate of absorption of 

MEDICAL SCIENCE 
 
 
 
To Cite: 
Alzahrani BF, Safdar AO, Alghamdi RF, Barnawi WI, Almatrafi WS, Ali 
ASE, Nasif WA. Assessing women's knowledge of the effects of vitamin 
D on the menstrual cycle and its associated symptoms. Medical Science 
2023; 27: e186ms2955. 
doi: https://doi.org/10.54905/disssi/v27i134/e186ms2955   
 
Authors’ Affiliation: 
1Medical student, Faculty of Medicine, Umm Al-Qura University, 
Makkah, Saudi Arabia 
2Department of Pathology, College of Medicine, Umm Al-Qura 
University, Makkah, Saudi Arabia 
3Department of Biochemistry, College of Medicine, Umm Al-Qura 
University, Makkah, Saudi Arabia  
4Molecular Biology Department, Genetic Engineering and Biotechnology 
Research Institute, Sadat City University, Sadat City, Cairo, Egypt 
 
*Corresponding author 
Department of Pathology, College of Medicine, Umm Al-Qura 
University, Makkah,  
Saudi Arabia 
Email: abeershaker72@gmail.com 
ORCID: 0000-0002-6047-7818 
 
Peer-Review History 
Received: 10 March 2023 
Reviewed & Revised: 14/March/2023 to 24/March/2023 
Accepted: 31 March 2023 
Published: 06 April 2023 
 
Peer-review Method 
External peer-review was done through double-blind method. 
 
Medical Science 
pISSN 2321–7359; eISSN 2321–7367 

 
This open access article is distributed under Creative Commons 
Attribution License 4.0 (CC BY). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Copyright © 2023 Discovery Scientific Society.  

 DISCOVERY 
SCIENTIFIC SOCIETY 



ANALYSIS ARTICLE | OPEN ACCESS   

Medical Science 27, e186ms2955 (2023)                                                                                                                                                          2 of 12 

important minerals in the gastrointestinal tract. It also possesses many other important biological properties that affect humans’ 
quality of life (Ross et al., 2011). There are many sources of vitamin D; the most important ones include exposure to ultraviolet B 
radiation, eggs, milk and fatty fish, such as salmon and sardines. Sunlight is the main chief source of vitamin D; therefore, 
insufficient exposure to sunlight can lead to vitamin deficiency. This deficiency affects a significant number of systems within the 
body, including the skeletal and immune systems (Ismailova and White, 2022). As most vitamin D sources are found in animal 
products, poor nutrition or a vegetarian diet are also causes of vitamin D deficiency. Kidney and liver diseases, as well as obesity, 
are also causes of vitamin D deficiency (Pappa et al., 2008). 

Due to the multiplicity of causes affecting it, Vitamin D insufficiency is a prevalent problem in many societies. Recently, in 2017, 
a study was conducted in Saudi Arabia. In three regions, including the western region, the incidence of vitamin D insufficiency was 
found to be 49.5% among students and 44% among employees (Kaddam et al., 2017). Vitamin D deficiency affects many systems 
within the body, including the immune system. Furthermore, multiple researches has demonstrated correlations between vitamin D 
insufficiency and frequent infections and diseases (Ismailova and White, 2022). Vitamin D plays important role in the 
musculoskeletal system and a lack of vitamin D can cause a significant loss in bone mass, in addition to pain (Ross et al., 2011). 

 Vitamin D deficiency's consequences may also be psychological. Indeed, many studies have shown that there is a relationship 
between vitamin D and mental health; individuals with insufficient vitamin D levels have a high risk of depression (Khan et al., 
2022). Recently, many studies from around the world have shown that the menstrual cycle is also affected by vitamin D. For 
example, in 2021, a study was conducted in India showing that vitamin D deficiency may affect the length and regularity of the 
menstrual cycle (Singh et al., 2021). Moreover, in the United States (US), in another study conducted in 2021, it was shown that 
deficiency in vitamin D has been associated to specific physical premenstrual symptoms (PMS) such as breast fullness and 
generalized aches and pains (Alkhalaf et al., 2021). In addition, the same study showed that there is no relationship between the 
psychological symptoms caused by the menstrual cycle and vitamin D deficiency (Alkhalaf et al., 2021). Another study conducted 
in 2018, in Iran, indicated that high vitamin D supplementation dosages have a positive effect on the physical and psychological 
symptoms of PMS (Bahrami et al., 2018). 

 Moreover, to the best of our knowledge, vitamin D does not affect psychological symptoms caused by the menstrual cycle. 
Additionally, we do not know how aware women are of the importance of a natural level of vitamin D, particularly with regard to 
its mediating effect on their menstrual cycles, especially in the western region of the kingdom of Saudi Arabia. Menstrual problems 
are one of the most prevalent problems that women face in their lives and because vitamin D deficiency is one of the causes of 
menstruation problems, the aim of the current study is to assess the awareness of the effect of vitamin D on the menstrual cycle 
among women in the Makkah region of the Kingdom of Saudi Arabia (KSA) in 2022-2023. 
  

2. MATERIALS AND METHODS 
Study population 
A cross-sectional study of the population of the city of Makkah was conducted between August 2022 to January 2023, western Saudi 
Arabia, was carried out. Data concerning a sample of 385 individuals were collected randomly using self-administered 
questionnaire forms.  
The sample size was calculated using the sample size equation. 

 
Where n is the sample size and N is the study population of the city of Makkah, which is approximately 2,114,675 (General 

Authority for Statistics KSA, 2022). Moreover, p is the maximum percentage of the properties studied in any community, which is 
considered to be 50%. The hypothesized percentage of the frequency of a particular outcome in the population (p) may be 
calculated as follows: 50%+/-5. Confidence limits as a percentage of 100 (absolute +/-) (d) were set at 5%. Moreover, the design12 
effect for the cluster surveys (DEEF) was set at 1.  

In accordance with this formula, the sample size was calculated, thus resulting in a sample of 385 participants; this provided 
confidence levels of 95% and 5%, with the latter representing the lower acceptable limit. To correct for any possible data loss, in 
future studies, the sample size should be larger. 
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Questionnaire investigating women’s awareness of the vitamin D's influence on menstruation symptoms  
An online questionnaire was used to assess and evaluate women’s awareness of the vitamin D's influence on menstruation 
symptoms. The targeted study population comprised women from the city of Makkah, Kingdom of Saudi Arabia, aged 15 years old 
and over, who used social media, such as Twitter and Telegram. The questionnaire was distributed on WhatsApp to previous 
batches of medical students with the assistance of their former professors. A computer-assisted Google questionnaire survey 
program was used. Subjects were collected randomly using a self-report questionnaire.  
 
The standardized questionnaire included questions concerning the following  

Socio-demographic characteristics, including age, nationality, educational level, marital status, likelihood of being 
pregnant, smoking status and occupational status 
Illnesses, such as chronic diseases (diabetes, hypertension), thyroid problems, blood disorders, psychiatric problems and 
polycystic ovaries 
Biometry, such as body mass index (BMI), which can be calculated as follows: 

                            Height (m) 
           BMI =                                         
                              Weight (kg)  

A BMI of 20 was considered normal, between 20 and 30 was considered overweight and >30 was considered obese. 
Use of contraceptive pills and hormonal therapies 
Vitamin D, precisely if participants assess their vitamin D levels and the test results, in addition to whether the participants 
take vitamin D supplements, the daily dosage of those supplements and the reason for taking vitamin D supplements. 
Menstruation, specifically the age of menarche and the regularity of the menstrual cycle. Additionally, questions regarding 
associated menstrual symptoms and habits which relieve pain were included, as were questions pertaining to the severity 
of menstrual symptoms and psychological state. 

 
Statistical Analysis 
Data analysis was conducted using R Studio (R version 4.1.1). Frequencies and percentages were used to express categorical 
variables. We used Fisher's exact test or Pearson's Chi-squared test to assess the differences between participants who were aware 
and those who were unaware of the relationship between vitamin D and symptoms associated with menstruation. A p value of 
<0.05 indicated statistical significance. 
 

3. RESULTS 
Socio-demographic characteristics and medical history  
We received responses from 385 participants; however, one participant declined to participate; therefore, 384 responses were 
analyzed. The majority of participants were aged between 15 and 25 years (83.9%), they were Saudi Arabian (90.9%) and single 
(83.9%). Students represented 77.1% of the studied sample. More than two-thirds of the participants had obtained a Bachelor’s 
degree or higher (69.5%). Fewer than half of the participants had a normal BMI (44.0%). Regarding medical history, 5.2% of the 
participants had a chronic disease, 10.4% had a blood disorder and 8.3% had polycystic ovary syndrome. Moreover, 2.6% of the 
respondents were receiving a hormonal therapy and 2.6% were using contraceptive drugs (3.9%) (Table 1). 

The factors associated with taking vitamin D supplements, as well as measuring vitamin D levels, are as follows. The results of 
the correlation analysis showed that participants who took recent vitamin D measurements were likely to be married (22.5% vs. 
12.2%, p = 0.014), to have a blood disorder (14.7% vs. 8.2%, p = 0.043) and to have psychiatric problems (9.3% vs. 5.5%, p = 0.049). 
Additionally, a significantly higher proportion of participants who measured their vitamin D levels had taken vitamin D 
supplements compared with those who did not measure their vitamin D levels (64.3% and 15.7%, respectively, p < 0.0001). Other 
participants’ characteristics were not associated with taking vitamin D measurements (Table 2).  

Regarding the factors associated with taking vitamin D supplements, there were no significant differences between different 
demographics or between the groups based on the participants’ clinical histories (Table 3). 

There was a significant correlation between and the group that measured their vitamin D level, and the group that did not 
measure their vitamin D level and marital status; the p value was 0.014. 

Moreover, there was a significant correlation between the group comprising participants with medical issues such as blood 
disorders (the p value was equal to 0.043) and the group comprising participants who had psychiatric disorders (the p value was 



ANALYSIS ARTICLE | OPEN ACCESS   

Medical Science 27, e186ms2955 (2023)                                                                                                                                                          4 of 12 

equal to 0.049). There was a highly significant relationship between the two groups that took vitamin D supplements; the p value 
was equal to <0.0001. 
 
Table 1 Socio-demographic data and related medical history 

Parameter Category N % 

Age (year) 

Less than 15  2 0.5 
15-25  322 83.9 
26-35  32 8.3 
36-45  18 4.7 
More than 45  10  2.6 

Nationality 
Non-Saudi 35  9.1 
Saudi 349  90.9 

Educational level 
Below high school 7  1.8 
High school  110  28.6 
Bachelor or above  267  69.5 

Marital status 
Single 322  83.9 
Married 60  15.6 
Divorced 2  0.5 

Pregnant if married Yes 5  1.3 

BMI (kg/m2) 

< 18.5 97  25.3 
18.5 to 24.9 169  44.0 
25 to 29.9 62  16.1 
30 or more 56  14.6 

Job status 

Student 296  77.1 
Non-employee  61  15.9 
Employee  25  6.5 
Retired  2  0.5 

Medical history 

Smoking 20  5.2 
Chronic diseases 20  5.2 
Thyroid problems 18  4.7 
Blood disorders 40  10.4 
Psychiatric problems 26  6.8 
Polycystic ovary syndrome 32  8.3 

Use birth control pills (contraceptive drugs)  Yes 15  3.9 
Receive a hormonal therapy Yes 10  2.6 
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Table 2 Factors related to vitamin D measurement 

Parameter Category 
Measured vitamin D 
No, N = 255 Yes, N = 129 p-value 
N % N %  

Age 

Less than 15 1 0.4 1 0.8 

0.124 
15-25 221 86.7 101 78.3 
26-35 20 7.8 12 9.3 
36-45 9 3.5 9 7.0 
More than 45 4 1.6 6 4.7 

Nationality 
Non-Saudi 23 9.0 12 9.3 

0.928 
Saudi 232 91.0 117 90.7 

Educational level 
Below high school 4 1.6 3 2.3 

0.698 High school  76 29.8 34 26.4 
Bachelor or above  175 68.6 92 71.3 

BMI 

< 18.5 70 27.5 27 20.9 

0.325 
18.5 to 24.9 111 43.5 58 45.0 
25 to 29.9 36 14.1 26 20.2 
30 or more 38 14.9 18 14.0 

Marital status 
Single 223 87.5 99 76.7 

0.014 Married 31 12.2 29 22.5 
Divorced 1 0.4 1 0.8 

Job status 

Student 199 78.0 97 75.2 

0.157 
Non-employee  42 16.5 19 14.7 
Employee  14 5.5 11 8.5 
Retired  0 0.0 2 1.6 

Medical history 

Smoking 11 4.3 9 7.0  
Chronic diseases 10 3.9 10 7.8 0.267 
Thyroid problems 8 3.1 10 7.8 0.111 
Blood disorders 21 8.2 19 14.7 0.043 
Psychiatric problems 14 5.5 12 9.3 0.049 
Polycystic ovary syndrome 19 7.5 13 10.1 0.160 

Use birth control pills  Yes 7 2.7 8 6.2 0.099 
Undergoing any hormonal therapy Yes 6 2.4 4 3.1 0.738 
Taking vitamin D supplements Yes 40 15.7 83 64.3 <0.0001 
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Table 3 Factors associated with receiving vitamin D supplements 

Parameter Category 
Received vitamin D supplements 
No, N = 267 Yes, N = 117 

p-value 
N % N % 

Age 

Less than 15 2 0.7 0 0 

0.422 
15-25 229 85.8 93 79.5 
26-35 19 7.1 13 11.1 
36-45 11 4.1 7 6 
More than 45 6 2.2 4 3.4 

Nationality 
Non-Saudi 24 9 11 9.4 

0.897 
Saudi 243 91 106 90.6 

Educational level 
Below high school 4 1.5 3 2.6 

0.417 High school  81 30.3 29 24.8 
Bachelor or above  182 68.2 85 72.6 

BMI 

< 18.5 75 28.1 22 18.8 

0.165 
18.5 to 24.9 117 43.8 52 44.4 
25 to 29.9 38 14.2 24 20.5 
30 or more 37 13.9 19 16.2 

Marital status 
Single 230 86.1 92 78.6 

0.084 Married 35 13.1 25 21.4 
Divorced 2 0.7 0 0 

Job status 

Student 204 76.4 92 78.6 

0.205 
Non-employee  45 16.9 16 13.7 
Employee  18 6.7 7 6 
Retired  0 0 2 1.7 

Medical history 

Smoking 12 4.5 8 6.8 0.342 
Chronic diseases 12 4.5 8 6.8 0.342 
Thyroid problems 9 3.4 9 7.7 0.065 
Blood disorders 26 9.7 14 12 0.511 
Psychiatric problems 15 5.6 11 9.4 0.174 
Polycystic ovary syndrome 23 8.6 9 7.7 0.764 

Use birth control pills Yes 9 3.4 6 5.1 0.404 
Undergoing any hormonal therapy Yes 5 1.9 5 4.3 0.181 

 
Participants’ awareness of the relationship between vitamin D and symptoms associated with menstruation 
In the current study, 86 respondents were aware of the relationship between vitamin D and symptoms associated with 
menstruation (22.4%). Of the cohort, 143 participants (37.2%) believed that vitamin D improves one’s quality of life and reduces 
symptoms associated with menstruation. Based on the univariate correlation analysis, participants’ awareness of the relationship 
between vitamin D and symptoms associated with menstruation was not associated with any socio-demographic characteristics, 
medical history and vitamin D levels or whether the participant was taking vitamin D supplements (Table 4).  
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Table 4 Factors associated with participants’ awareness about the relevance between vitamin D and symptoms associated with 
periods 

Parameter Category 
Awareness 
No, N = 298 Yes, N = 86 

p 
N % N % 

Age 

Less than 15  2 0.7 0 0.0 

0.924 
15-25 251 84.2 71 82.6 
26-35 24 8.1 8 9.3 
36-45 14 4.7 4 4.7 
More than 45 7 2.3 3 3.5 

Nationality 
Non-Saudi 26 8.7 9 10.5 

0.621 
Saudi 272 91.3 77 89.5 

Educational level 
Below high school 6 2.0 1 1.2 

0.927 High school  84 28.2 26 30.2 
Bachelor or above  208 69.8 59 68.6 

BMI 

< 18.5 76 25.5 21 24.4 

0.595 
18.5 to 24.9 129 43.3 40 46.5 
25 to 29.9 46 15.4 16 18.6 
30 or more 47 15.8 9 10.5 

Marital status 
Single 249 83.6 73 84.9 

0.494 Married 48 16.1 12 14.0 
Divorced 1 0.3 1 1.2 

Pregnant  Yes 4 1.3 1 1.2 >0.999 

Job status 

Student 231 77.5 65 75.6 

0.926 
Non-employee  46 15.4 15 17.4 
Employee  19 6.4 6 7.0 
Retired  2 0.7 0 0.0 

Medical history 

Smoking 16 5.4 4 4.7 >0.999 
Chronic diseases 13 4.4 7 8.1 0.173 
Thyroid problems 15 5.0 3 3.5 0.773 
Blood disorders 32 10.7 8 9.3 0.701 
Psychiatric problems 23 7.7 3 3.5 0.169 
Polycystic ovary syndrome 26 8.7 6 7.0 0.605 

Use birth control pills  Yes 11 3.7 4 4.7 0.752 
Undergoing any hormonal therapy Yes 7 2.3 3 3.5 0.700 
Measured vitamin D level recently Yes 97 32.6 32 37.2 0.420 
Taking vitamin D supplements Yes 88 29.5 35 40.7 0.051 

 
Menstruation-related characteristics and their association with the relationship between vitamin D and symptoms associated 
with menstruation 
The average age at the onset of puberty was 10-12 years among 46.6% of the participants and a similar proportion began puberty 
between the ages of 13 and 15 years. Only 5.2% of respondents reached puberty after 15 years and a significantly higher proportion 
of those participants (11.6%) were aware of the relationship between vitamin D and symptoms associated with menstruation, 
compared with only 3.4% of participants who were not aware (p = 0.019). More than half of the participants had a regular menstrual 
cycle (52.6%) and fewer than half of the respondents indicated that for them, menstruation usually lasts for two days (40.4%). 
Additionally, 9.0% of the respondents rated the severity of pain as grade one, 18.0% as grade two, 43.1% as grade three and 29.9% as 
grade four. The most common symptoms associated with menstruation were cramps in the lower abdomen (79.4%), lethargy and 
tiredness (77.6%) and lower back pain (69.3%). None of these symptoms were associated with participants’ awareness of the link 
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between vitamin D and menstrual symptoms (Table 5). There was a significant relationship between the age at which puberty 
began, symptoms associated with menstruation and the p value, which was equal to 0.019. 
 
Table 5 Period-related characteristics and their association with the relevance between vitamin D and symptoms associated with 
periods 

Parameter Category 
Overall,  
N = 384 

Awareness 
No, N = 298 Yes, N = 86 

p 
N % N % 

Age of puberty (years) 

Less than 10  6  1.6 5  1.7 1  1.2 

0.019 
10-12 179  46.6 146  49.0 33  38.4 
13-15 179  46.6 137  46.0 42  48.8 
After 15 20  5.2 10  3.4 10  11.6 

Regular period 
No 52  13.5 36  12.1 16  18.6 

0.271 Sometimes 130  33.9 101  33.9 29  33.7 
Yes 202  52.6 161  54.0 41  47.7 

Symptoms associated with the period 

Heaviness in the breast 
No 142  37.0 110  36.9 32  37.2 

0.355 Sometimes 115  29.9 94  31.5 21  24.4 
Yes 127  33.1 94  31.5 33  38.4 

Abdominal distension 
No 103  26.8 84  28.2 19  22.1 

0.432 Sometimes 100  26.0 74  24.8 26  30.2 
Yes 181  47.1 140  47.0 41  47.7 

Cramps in the lower 
abdomen 

No 23  6.0 17  5.7 6  7.0 
0.604 Sometimes 56  14.6 41  13.8 15  17.4 

Yes 305  79.4 240  80.5 65  75.6 

Lower back pain 
No 40  10.4 31  10.4 9  10.5 

0.374 Sometimes 78  20.3 56  18.8 22  25.6 
Yes 266  69.3 211  70.8 55  64.0 

Lethargy and tiredness 
No 22  5.7 18  6.0 4  4.7 

0.103 Sometimes 64  16.7 43  14.4 21  24.4 
Yes 298  77.6 237  79.5 61  70.9 

 
The psychological state\mood that accompanies menstruation 
Participants declared that the most common psychological symptoms during menstruation were crying (55.5%), anger (54.7%) and 
depression and sadness (48.4%); worry and anxiety were the least frequently reported symptoms (35.7%). None of these 
psychological symptoms were associated with an awareness of the link between vitamin D and menstrual symptoms (Table 6). 
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Table 6 The psychological state\mood that accompanies the period  

Parameter Category 
Overall,  
N = 384 

Awareness 
No, N = 298 Yes, N = 86 

P 
N % N % N % 

Depression and 
sadness 

No 76  19.8 57  19.1 19  22.1 
0.521 Maybe 122  31.8 92  30.9 30  34.9 

Yes 186  48.4 149  50.0 37  43.0 

Worry and anxiety 
No 125  32.6 98  32.9 27  31.4 

0.838 Maybe 122  31.8 96  32.2 26  30.2 
Yes 137  35.7 104  34.9 33  38.4 

Anger 
No 67  17.4 51  17.1 16  18.6 

0.880 Maybe 107  27.9 82  27.5 25  29.1 
Yes 210  54.7 165  55.4 45  52.3 

Irritability and 
tension 

No 97  25.3 76  25.5 21  24.4 
0.958 Maybe 116  30.2 89  29.9 27  31.4 

Yes 171  44.5 133  44.6 38  44.2 

Overly nervous 
No 118  30.7 87  29.2 31  36.0 

0.343 Maybe 103  26.8 79  26.5 24  27.9 
Yes 163  42.4 132  44.3 31  36.0 

Crying 
No 75  19.5 57  19.1 18  20.9 

0.120 Maybe 96  25.0 68  22.8 28  32.6 
Yes 213  55.5 173  58.1 40  46.5 

 

4. DISCUSSION  
This is the first study that investigates the level of awareness of the relevance between vitamin D and the menstrual cycle in the 
Makkah region. The goal of this study was constructed in accordance with the aims of a previous study that linked vitamin D 
deficiency with the severity of specific, physical, premenstrual symptoms (Alkhalaf et al., 2021). Vitamin D insufficiency in the 
population has been demonstrated several times in previous studies. In the work of Karczmarewicz et al., (2013), was found that 
80% of the study population has low levels of vitamin D. In the work of Jukic et al., (2015), as many as 76% of women (484 out of 
606) had vitamin D concentrations below 20 ng/ml; indeed, in accordance with the current study, the vitamin D level in these 
women was approximately 34.8%. Given that it was much lower, this result proffers a more positive outlook than the study that 
was conducted in Al-Baha, in which 49.1% of female participants were diagnosed with vitamin D deficiency (Abukhelaif et al., 
2021). Another study conducted in the UAE showed that females are more likely to have vitamin D deficiency, at approximately 
83% (Al-Zarooni et al., 2019). The present study shows that the measured bodies compositions are identical to the values reported 
by other authors, in that decreased concentricity of vitamin D is somehow associated with higher BMIs; this indicates that being 
overweight or obese is considered to be a risk factor with regard to vitamin D deficiency (Holick, 2007). Furthermore, other studies 
have shown that 60% of female participants spent less than one hour outdoors and 55% used sunscreen daily (Ibrahim et al., 2019).  

Another study conducted in the United Kingdom, which investigated high-risk people, showed that 45% of women were 
unaware of the association between vitamin D insufficiency and menstrual symptoms (Alemu and Varnam, 2012). Furthermore, a 
recent study on Makkah schoolchildren found a higher incidence of vitamin D deficiency in females, which was primarily caused 
by restricted sunlight exposure (Kensarah and Azzeh, 2012). This might indicate that the 53.6% of females in the present study, who 
did not measure their vitamin D levels, might somehow, develop or already have vitamin D deficiency due to the practice of habits 
that were discussed in previous studies.  

The primary goal of this study was to assess the level of knowledge that women have for the relationship between menstrual 
symptoms and their vitamin D level; their BMIs were also taken into account during this study. It has been established that vitamin 
D deficiency either causes or co-occurs with disturbed menstrual cycles (Jukic et al., 2015). In this study, it was found that women 
agreed on the presence of associated menstrual symptoms such as lower back pain, abdominal distension, lethargy, cramps and 
breast heaviness. These symptoms were found to usually last for two days, which is similar to the findings described by other 
authors, who found that vitamin D deficiency was relevant with an increased risk of specific physical premenstrual symptoms 
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(Alkhalaf et al., 2021). Moreover, regarding participants’ knowledge of the effects of vitamin D, several studies revealed that 
knowledge of one’s average level of vitamin D and the impact of vitamin D has been low.  

According to Toher et al., (2014) 71% of pregnant women lacked knowledge of the impact of vitamin D. Another study in India 
showed that more than half of participants had a low level of knowledge concerning vitamin D deficiency in antenatal mothers 
(Kavitha et al., 2015); this is similar to the present study, wherein 60.2% of females had no knowledge of the impact of vitamin D, 
including if it is related to menstrual cycle symptoms. Moreover, there was no significant difference between women, in terms of 
knowledge, with regard to their age, marital status or educational level. An Australian study reported that being a female, being 
older, with a high educational level were indicators for having a higher level of knowledge (Sim et al., 2010). Similar results were 
detected in a French study, which argued that a higher wage was a predictor of a higher level of knowledge (Gupta et al., 2014). 
Conversely, in Al-Agha et al., (2016), a lower level of knowledge did not correlate with education level and in a study from the 
United Kingdom, older people showed a lower level of knowledge (O’connor et al., 2018).  
 
Limitations 
Our study has several limitations. Firstly, women's menstrual cycles were evaluated by filling out a questionnaire. For a fuller 
understanding of the relationship between menstrual cycle symptoms and vitamin D deficiency, it would be substantial to measure 
both vitamin D and hormone levels. Additionally, constant monitoring should occur, especially given that most studies indicate 
that the relationship between one’s vitamin D level and the menstrual cycle has several confounding factors that may affect the 
results. As is the case with some disorders, for which it is possible to define their etiology (including pituitary insufficiency and 
thyroid disorders, as well as stress), most studies were unable to evaluate the levels of mental and physical stress in the study 
population that tend to primarily affect the menstrual cycle. 
 

5. CONCLUSION AND RECOMMENDATIONS 
This study aimed to inspect women's awareness of the leverage of vitamin D on the menstruation in the Makkah region of Saudi 
Arabia. Vitamin D plays a substantial role in the menstrual cycle and it affects menstrual cycle symptoms. This study has 
demonstrated that there is a low level of knowledge concerning the effect that vitamin D has on menstruation among the sample 
population. In addition, the results showed that the majority of participants' symptoms were related to vitamin D deficiency. Based 
on the results, we recommend that the relevant authorities put more effort into increasing awareness of the effect that vitamin D has 
on the menstrual cycle. This could be achieved through educational campaigns, videos on social media or even by creating a 
curriculum focusing women's health. Most importantly, we recommend that members of the community only obtain their 
information from reliable resources and that they check their vitamin D levels regularly. 
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