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ABSTRACT

Background: Vitamin D deficiency represents a major health problem in Saudi Arabia. Therefore, this study aimed
to assess the Knowledge and attitude towards vitamin D deficiency in Ha’il Region (Northern Saudi Arabia).

Methodology: A total of 500 Saudi volunteers living in the city of Ha'il and surrounding towns were included during
the period from January 2020 to March 2020. Adults aged 15 years or older were randomly selected regardless of
gender, occupation or marital status. Results: Out of the 500 study subjects, 214 (42.8%) did previous vitamin D testing
(72/207 (34.8%) males and 142/293 (48.5%) were females). Females were significantly better for testing their vitamin

D status than males (p=0.0032). Conclusion: Vitamin D deficiency is highly prevalent in Ha’il Region. Although
there is a relatively higher awareness level towards vitamin D sources, vitamin D testing, as well as knowledge about
vitamin D deficiency-related disorders are poor among Saudi living in Ha’il Region.
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INTRODUCTION

Worldwide, more than one billion persons are suffering from vitamin D deficiency. Vitamin D production in the skin
requires ultraviolet-B, which is gained by Sunlight exposure. The modern lifestyle with reduced outdoor activities is
the major factor preventing exposure to sunlight resulting in vitamin D deficiency [1]. In addition to poor intake of
food containing vitamin D [2]. Several foods varieties have been documented to supply vitamin D including butter,
fish [3], milk product [4], eggs [5], etc.

Vitamin D deficiency has been liked to multifarious pathological conditions resulting in an increased risk of mortality
in the general population worldwide [6]. Besides, skeletal muscles [7], bones, and joints diseases [8]. Vitamin D defi-
ciency can cause, connective tissue disorders, type 2 diabetes (T2DM), cardiovascular diseases (CVDs), inflammatory
bowel disorders, autoimmune diseases, neurological diseases, depression, cancer, and others [6,9].

Vitamin D deficiency represents a major health problem in Saudi Arabia. The prevalence of vitamin D deficiency
across all Saudi community was reported to be 81% [10]. Studies from Saudi Arabia have reported that the prevalence
of vitamin D deficiency is rather more prominent among women compared to men [11]. This problem increased the
risk of several diseases in the Saudi population. High prevalence rates of osteoporosis, osteopenia, and osteoarthritis
were reported from Saudi Arabia [12,13].

Studies from Saudi Arabia showing that the increased prevalence rates of vitamin D among the Saudi population are
associated will low levels of knowledge and awareness towards vitamin D deficiency associated issues, as well as,
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their attitude towards vitamin D complementary. It was shown that there was a significant association between levels
of education vitamin D status [14]. Consequently, there is a crucial need for efforts to increase the awareness levels
towards the tragedy of the vitamin D deficiency epidemic in different regions of Saudi Arabia. Therefore, this study
aimed to assess the Knowledge and attitude towards vitamin D deficiency in Ha’il Region (Northern Saudi Arabia).

MATERIALS AND METHODS

This was a descriptive cross-sectional study, conducted in the Ha’il region (Northern Saudi Arabia). Data were ob-
tained from the general Saudi population. Adults aged 15 years or older were randomly selected regardless of gender,
occupation or marital status. A purposeful questionnaire was thoughtfully deliberated and used to collect the data.
Each participant was interviewed to fulfill the variables including age, gender, symptoms of vitamin D deficiency,
level of vitamin D (vitamin D deficiency defined as vitamin D level less than 20 ng/ml), treatment, and impact of vita-
min D on the body and relation to diseases. A total of 500 Saudi volunteers living in the city of Ha’il and surrounding
towns were included during the period from January 2020 to March 2020.

Ethical Consent

Ethical approval for this study was obtained from the ethical committee of the College of Medicine, University of
Ha’il. All measures included in the current study comply with ethical standards of the 1964 Helsinki declaration, as
well as, its related subsequent modifications. Ethical approval number: HREC 00113/CM-UOH.04/20.

Statistical Analysis

Variables entered a computer software SPSS. Frequencies, percentages, and statistical values considering 95% con-
fidence interval were calculated. Chi-square test was calculated, a p-value of less than 0.05 considered statistically
significant.

RESULTS

This study investigated 500 volunteers, aged from 15 to 67 years old with a mean age of 29 years, including 207
(41.4%) males and 293 (58.6%) females; giving males’ females ratio of 1.00:1.42. The majority of the study subjects
were at age range 21-25 years followed by age groups 26-35 and < 20 years, constituting 145/500 (29%), 127/500
(25.4%), and 105/500 (21%), respectively. The majority of males were at age group 21-25 years followed by age range
<20 years, representing 70/207 (33.8%) and 51/207 (24.6%), respectively, whereas, the majority of females were seen
in the age group 26-35 years followed by 21-25 years constituting 80/293 (27.3%) and 75/293 (25.6%), respectively,
as indicated in Table 1 and Figure 1. Most of the study subjects were students followed by employees, constituting
219/500 (43.8%) and 176/500 (35.2%), in this order, as indicated in Table 1 and Figure 1. The social status was indi-
cated in Table 1.

Table 1 Distribution of the study population by demographical characteristics

Variable Males (N=207) Females (N=293) Total (N=500)
Age
<20 years 51 54 105
21-25 70 75 145
26-35 47 80 127
36-45 24 50 74
>46 15 34 49
Occupation

Self-employed 12 74 86
Students 103 116 219
Employees 85 91 176



Hassan, et al.

Int J Med Res Health Sci 2020, 9(4): 8-15

Retired 7 12 19
Social Status
Single 137 148 285
Married 68 126 194
Divorced 1 12 13
Widowed 1 7 8
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Figure 1 Study population by demographical characteristics

Out of the 500 study subjects, 214 (42.8%) did previous vitamin D testing (72/207 (34.8%) males and 142/293
(48.5%) were females). Females were significantly better for testing their vitamin D status than males (p=0.0032).
About 444/500 (88.8%) participants, “think that sunlight is an important source for vitamin D”. Out of 444 partici-
pants, 182/207 (88%) were males and 262/293 (89.4%) were females. Moreover, 375/500 (75%) persons, “think that
we can get vitamin D from nutrients like milk products and oily fish”. Out of 375 study subjects, 146/207 (70.5%)
were males and 229/293 (78.2%) were females (Table 2).

About 299 (59.8%), 133 (26.6%), and 68 (13.6%) used to spend a Sun-exposure of <2 hrs/week, 3-4 hrs/week, 5-7
hrs/week. Approximately 112/207 (54%) and 187/293 (63.8%) of males and females exposed to the Sun for <2 hrs/
week. Females were significantly less exposed to the Sun than males. The relative risk (RR), and the 95% confidence
interval (95%CI) was 1.1796 (1.0130 to 1.3735), p=0.0335.

Table 2 Distribution of the study population by knowledge and source of vitamin D

Variable ‘ Males (N=207) Females (N=293) Total (N=500)
Have you been tested for vitamin D levels?
Yes 72 142 214
No 116 143 259
Don’t know 19 8 27
Do you think that sunlight is an important source of vitamin D?
Yes 182 262 444
No 6 8 14
Don’t know 19 23 42
Do you think that we can get vitamin D from nutrients like milk products and oily fish?

10




Hassan, et al. Int J Med Res Health Sci 2020, 9(4): 8-15

Yes 146 229 375
No 20 19 39
Don’t know 41 45 86

How many average hours per week did you spend for healthy sun exposure which defined as (in the winter from 10 am to
2 pm, and in the summer from 9 am to 10:30 pm)

<2 hrs/week 112 187 299
3-4 hrs/week 56 77 133
5-7 hrs/week 39 29 68

Table 3, summarized the distribution of the study population by knowledge and attitude towards vitamin D deficiency-
related disorders. About 381/500 (76.2%) believed that bone pain can be caused by vitamin D deficiency. Out of
381 persons, 145/207 (70%) males and 236/293 (80.5%) were females. About 332/500 (66.4%) believed that joints
pain can be caused by vitamin D deficiency. Out of 381 persons, 130/207 (62.8%) males and 202/293 (69%) were
females. About 259/500 (51.8%) believed that vitamin D deficiency can cause musculoskeletal diseases. Out of 381
persons, 105/207 (50.7%) males and 154/293 (52.6%) were females. About 196/500 (39.2%) believed that vitamin D
deficiency can cause diseases like (cardiovascular, diabetes, depression, hypercholesterolemia, cancer, and multiple
sclerosis). Out of 381 persons, 83/207 (40%) males and 113/293 (38.6%) were females.

Table 3 Distribution of the study population by knowledge and attitude towards vitamin D deficiency-related disorders

Variable Males (N=207) Females (N=293) Total (N=500)
Could bone pain be related to vitamin D deficiency?

Yes 145 236 381

No 9 8 17

Don’t know 53 49 102
Do joints pain could be related to vitamin D deficiency?

Yes 130 202 332

No 11 25 36

Don’t know 66 66 132
Could muscle pain be related to vitamin D deficiency?

Yes 91 169 260

No 32 40 72

Don’t know 84 84 168

Do you think that vitamin D deficiency is related to some musculoskeletal diseases?

Yes 105 154 259

No 19 26 45

Don’t know 83 113 196

Do you think that vitamin D deficiency is related to other diseases like cardiovascular, diabetes, depression,
hypercholesterolemia, cancer and multiple sclerosis?

Yes 75 160 235
No 29 36 65
Don’t know 103 97 200

Concerning the source of information about vitamin D, the great majority of participants got their information from
doctors followed by social media, constituting 118 (23.6%) and 99 (19.8%), correspondingly. The distribution of
males and females was relatively similar for most of the sources of information, with some variability when calculat-
ing the percentages within entire males or females, as shown in Table 4 and Figure 2.
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Table 4 Source of information about vitamin D

Source Males (N=207) Females (N=293) Total (N=500)
Doctors 44 74 118
Social Media 35 64 99
Relatives and friends 34 42 76
Self-search 41 35 76
Publications 10 14 24
Others 43 64 107
Total 207 293 500
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Figure 2 Description of the study population by the source of information about vitamin D

Table 5 and Figure 3 showing the distribution of the study population by age and attitude towards vitamin D. Most
of persons did vitamin D testing were found in the age group 26-35 years followed 21-25 and 36-45 years, represent-
ing 63/214 (29.4%), 56/214 (26%), and 43/214 (20%), correspondingly. Percentages within an entire age group were
shown in Figure 3.

Knowledge of the Sun source of vitamin D was increasingly reported by individuals in the age groups 21-25, 26-35,
and < 20 years, representing 136/444 (30.6%), 119/444 (26.8%), and 87/444 (19.6%), in this order. Percentages within
an entire age group were shown in Figure 3.

Knowledge of the “vitamin D deficiency is related to some musculoskeletal diseases” was increasingly reported by
participants in the age groups 21-25, <20, and 26-35 years, representing 97/259 (37.5%), 55/259 (21.2%), and 53/259
(20.5%), in this order. Percentages within an entire age group were shown in Figure 3.

Table S Distribution of the study subjects by age and attitude towards vitamin D

Variable ‘ <20 years 21-25 26-35 36-45 >46 Total
Have you been tested for vitamin D levels?
Yes 22 56 63 43 30 214
No 72 84 59 28 16 259
Don’t know 11 5 5 3 3 27
Total 105 145 127 74 49 500

Do you think that sunlight is an important source of vitamin D?
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Yes 87 136 119 65 37 444
No 3 4 0 5 2 14
Don’t know 15 5 8 4 10 42
Total 105 145 127 74 49 500
Do you think that vitamin D deficiency is related to some musculoskeletal diseases?

Yes 55 97 53 35 19 259

No 9 8 14 7 7 45
Don’t know 41 40 60 32 23 196
Total 105 145 127 74 49 500
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Figure 3 Study subjects by age and attitude towards vitamin D (Percentages within the entire age group)

DISCUSSION

As vitamin D deficiency is highly prevalent throughout Saudi Arabia, literature from each region of the country is
deemed important to plan for better strategies to reduce the burden of vitamin D deficiency-related disorders. As a
result, the current study was aimed to assess the Knowledge and attitude towards vitamin D deficiency in Ha’il Region
(Northern Saudi Arabia).

Although studies from Saudi Arabia have shown that the prevalence rates of vitamin D deficiency are ranging from
70%-81% [10,15], the present study has revealed that only 42.8% of persons have tested themselves for possible vita-
min D deficiency. Females were significantly better for testing their vitamin D status than males (p=0.0032). Studies
from Saudi Arabia denote that females are more susceptible to conditions necessitating vitamin D investigation than
males as women are less exposed to sunlight [16,17].

The present study showing that 88.8% of participants, “think that sunlight is an important source for vitamin D. More-
over, 70.5% of participants “think that we can get vitamin D from nutrients like milk products and oily fish”. This
indicates a high level of awareness, but practically it might not be applied by most of the population.

In this study, about 59.8%, 26.6%, and 13.6% used to spend a Sun-exposure of <2 hrs/week, 3-4 hrs/week, 5-7 hrs/
week. Such values divulge the inadequate exposure of sunlight by most people. As modern diets representing a poor
source of vitamin D, skin synthesis following sunlight exposure represent a major source of vitamin D. Type of skin
(white, brown or black) determine the adequate time for sufficient sunlight exposure. White skin requires a short time
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of sunlight exposure to meet vitamin D requirements [18]. The findings of the current study demote, females were sig-
nificantly less exposed to the Sun than males (p=0.0335). Saudi females have very limited outdoor activities, besides
some attitudes toward body exposure [19].

Participants’ Knowledge about the interrelation between bone diseases (76.2%) and joint diseases (66.4%) was a me-
diocre call for further promotion. Moreover, 51.8% and 39.2% knew that vitamin D deficiency can cause musculoskel-
etal diseases and diseases such as (cardiovascular, diabetes, depression, hypercholesterolemia, cancer, and multiple
sclerosis), respectively. This indicating a relatively low knowledge about vitamin D deficiency complications, which
necessitate the importance of implementing a sustainable educational program covering the whole region. It was well
established that vitamin D deficiency is responsible for diverse patterns of multifarious diseases [20,21].

Concerning the source of information about vitamin D, the great majority of participants got their information from
doctors followed by social media, constituting 23.6% and 19.8%, correspondingly. This showing a resonant shortage
in utilizing the miscellaneous sources of levitation the awareness towards health education, above all the means of
social media.

With regard to the association between age and attitude toward vitamin D related factors, there were relatively similar
understanding and attitude among all age groups with few exceptions, particularly when comparing the percentages
within entire age groups, as signposted in Table 5 and Figure 3.

Though the present study makes available important information to establish an appropriate program to reduce the
burden of vitamin D deficiency in the Ha’il Region, it has some limitations including its cross-sectional setting besides
presentation of quantitative variables’ measures.

CONCLUSION

Vitamin D deficiency is highly prevalent in Ha’il Region. Although there is a relatively higher awareness level to-
wards vitamin D sources, vitamin D testing, as well as knowledge about vitamin D deficiency-related disorders are
poor among Saudi living in Ha’il Region. Utilizing educational means such as social media may enhance the general
population awareness toward vitamin D related health problems.
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