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Abstract:
BACKGROUND AND OBJECTIVE: The objective of this systematic review was to determine from 
published data the prevalence of Vitamin D deficiency in the Saudi population.
METHODS: An extensive and meticulous search was conducted for studies published in MEDLINE, 
EMBASE the Cochrane Central Register of Controlled Trials and Cochrane Database of Systematic 
Reviews (2008–2015), and the Science Citation Index published data from the Annals of Saudi 
Medicine and Saudi Medical Journal with the key words: Vitamin D deficiency, insufficiency, and Saudi 
Arabians. The inclusion criterion was studies published during 2008 to 2015, and studies involving 
healthy individuals between the age of 18 and 80 years. Binary random- effect model was used to 
estimate pooled Vitamin D deficiency. Prevalence rates along with overall estimate were presented 
by forest plot. Heterogeneity test was used to assess the significance of heterogeneity among studies. 
RESULTS: The authors identified 26 potentially relevant articles, 16 of which met the inclusion 
criteria. A total of 20,787 patients were analyzed. Sixty‑two percent (12,959) were females, and the 
rest were males. The overall Vitamin D deficiency was 63.5% (95% CI: 53.3, 73.7).
CONCLUSIONS: The currently available literature on the Saudi Arabian population suggests that 
the Vitamin D deficiency is around 60% and not 100% as indicated in some studies. The relatively 
small number of studies on the population and the different modes of diagnostic methodology used 
make the issue of correct figures of Vitamin D deficiency contentious.
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Introduction

Vitamin D is a fat‑soluble vitamin 
produced endogenously when the skin 

is exposed to the ultraviolet light and is also 
present in some foods and other dietary 
supplements. Initially, it was believed that 
Vitamin D was important for musculoskeletal 
health; however, recent studies indicate that 
it is also important in the maintenance of 
health other systems and the prevention of 
certain malignancies.[1‑5] In Saudi Arabia, 
studies in Vitamin D conducted as early as 
1983–1984 indicated a deficiency of 30% in 
the general population.[6,7] In the recent past, 

there has been a burgeoning of reports on 
Vitamin D in the world, and Saudi Arabia 
was not immune to it. Published data 
reveal that in the Saudi Arabian population, 
Vitamin D deficiency is as high as 100%[8‑22] 
even though the major cities in the country 
lie in the tropics: Riyadh at 24°42’N, 46° 43’ 
E, Jeddah: 21°32’N, 39° 10’ E, and Dammam 
26.3927° N, 49.9777° E. The question is why 
should a population whose diet is adequate 
and live in the sunny climate have very low 
Vitamin D levels? Many reasons have been 
put forward, including inactivity of the 
individuals at risk, chronic diseases, diabetes 
mellitus, obesity all of which are thought 
to be causative factors of low Vitamin D 
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levels.[23,24] Other factors which could also influence low 
levels of Vitamin D could be genetic, different methods 
of assessment, and screening criteria. This could have 
varied the reported deficiency between 50% and 100%.

To find the average levels of Vitamin D deficiency 
in Saudi Arabian population, this meta‑analysis was 
conducted between 2008 and 2015 with clear inclusion 
and exclusion criteria.

Methods

An extensive and meticulous search was conducted for 
studies published between January 2008 and December 
2015 in MEDLINE, EMBASE the Cochrane Central 
Register of Controlled Trials and Cochrane Database of 
Systematic Reviews (2008–2015) and the Science Citation 
Index published data from the Annals of Saudi Medicine 
and Saudi Medical Journal. The search was conducted 
with the key words: Vitamin D, deficiency, insufficiency, 
and Saudi Arabians. Institutional Review Board approval 
was obtained from the Imam Abdul Rahman Bin Faisal 
University, Dammam. The inclusion criteria were studies 
published in English only and conducted on at least 100 
healthy Saudi Arabian individuals between the ages 
of ≥18 and ≤80 years. Prospective and retrospective 
studies and those with questionnaires that avoided other 
metabolic diseases were included to reduce the chance 
of confounding and limit bias. Three broad issues with 
11‑point questions were considered during appraisal 
for inclusion: the results, the validity of the results of the 
study and finally, the impact of the results and analysis 
locally. Only 16 out of 26 published studies were selected. 

Two authors independently reviewed the articles and 
abstracted the data and a whole team of authors agreed on 
the extraction results. Normal Vitamin D level was defined 
as ≥30 ng/mL, insufficiency between 21 and 29 ng/mL 
and deficiency as ≤20 ng/mL. The authors called the 
hospitals to be used in the meta‑analysis study to find out the 
methodology, they used to assess Vitamin D levels. The data 
were entered in the database and analyzed using software 
package for statistical analysis Version 19. SPSS Inc. Chicago, 
Illinois, USA. The data were expressed as mean and 
standard deviation (±SD). Statistically significant differences 
between groups were determined by using Student t‑test 
and P < 0.05 was held as statistically significant. Binary 
random‑effect model is used to estimate pooled Vitamin 
D deficiency. Prevalence rates along with overall estimate 
are presented by forest plot. Heterogeneity test is used to 
assess the significance of heterogeneity among studies.[25,26]

Results

Twenty-six studies were identified and 16 fulfilled the 
inclusion and exclusion criteria in men and women who 

were apparently healthy. A total of 20787 patients were 
analyzed. The baseline characteristics of the studies 
analyzed with all cohorts included men and women 
and age groups between 18 and 80 years. Sixty-two 
percent (12959) were females and the rest were males. 
The average age was 34.5±8.5 years. 

Table 1 gives the Vitamin D prevalence estimates by 
different studies. Majority of the studies were cross 
sectional and one was random selection. Five studies 
were reported from Central region, six from Eastern 
Region, 2 from Western Province, 2 from Qassim region 
and one was from Taif [Figure 1]. The technique used for 
assessment of vitamin D levels in all the hospitals was 
Chemiluminescence immunoassay. Only one hospital 
used HPLC-LC MS as well as Chemiluminescence 
immunoassay. Table 2 shows the Binary Random-
Effects Model pooled estimates. The over all Vitamin D 
deficiency was 63.6% (95% CI: 53.3% - 73.7%) [Table 2]. 
Vitamin D deficiency prevalence for each study, and the 
overall summary estimate for Vitamin D deficiency are 
presented by Forest Plot [Figure 2].

Discussion

Our meta‑analysis shows that the overall Vitamin D 
deficiency in the healthy Saudi Arabian population is 

Table 1: Vitamin D prevalence estimates by studies
Study Events Total Weight PR 95% CI for PR

LCL UCL
Al‑Turki et al. 
(2008)

80 200 6.15% 0.4 0.332 0.468

Sadat‑Ali (2009) 47 200 6.19% 0.235 0.176 0.294
Elsammak et al. 
(2009)

139 139 6.31% 0.996 0.987 1.006

Naeem et al. 
(2011)

51 180 6.16% 0.283 0.218 0.349

Ardawi et al. 
(2011)

938 1172 6.30% 0.8 0.777 0.823

Sadat‑Ali et al. 
(2011)

92 400 6.25% 0.23 0.189 0.271

Al‑Mogbel et al. 
(2012)

368 465 6.27% 0.791 0.754 0.828

Ardawi et al. 
(2012)

732 834 6.30% 0.878 0.855 0.9

Al‑Elq (2012) 198 198 6.32% 0.997 0.991 1.004
Kanan et al. 
(2013)

1206 1556 6.30% 0.775 0.754 0.796

Alharbi et al. 
(2013)

232 316 6.23% 0.734 0.685 0.783

Alsuwadia et al. 
(2013)

145 488 6.26% 0.297 0.257 0.338

Sadat‑Ali et al. 
(2014)

115 200 6.14% 0.575 0.506 0.644

Hussain A et al. 
(2014)

6843 10709 6.32% 0.639 0.63 0.648

Alfawaz et al. 
(2014)

2615 3475 6.31% 0.753 0.738 0.767
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60% and not 100% as reported in some studies. A normal 
level of Vitamin D  (≥30  ng/mL or 75 nmol/l) was 
seen in 17.83% of the population. The baseline of our 
analysis in this study was (≥30 ng/mL or 75 nmol/l) as 
normal and ≤20 ng/mL as deficient. The level at which 
the symptoms of Vitamin D deficiency become severe 
enough to make an impact on the skeleton are not known, 
and this has led to the belief that a level of ≥20 ng/ml 
could be considered normal. In the United States, with 
the serum level of Vitamin D deficiency at ≤20 ng/
mL (50 nmol/L),   the overall deficiency was 41.6%, 
69.2% in Hispanics and   82.1% in the Afro-American 
population.[27] If we label deficiency as  ≤20  ng/mL, 
the deficiency in the Saudi Arabian population will be 
similar to what is found in the United States. This review 
highlights the reported high prevalence of low levels 
of Vitamin D in the Saudi population, which appears 
to be due to unjustified high cutoff values of serum 
25 hydroxy‑Vitamin D. This particular information 
transmitted to the social media from the medical field 
has created a state of near panic in the general population 
and some physicians are taking irrational decisions to 
treat Vitamin D deficiency.

There are many factors which influence the levels of 
Vitamin D other than diet and sunshine. Hussain et al.[21] 
indicated that the prevalence of hypovitaminosis D was 
more common and severe in Saudis than in non‑Saudis 
living in the same areas and probably eating the same 
diet. Reports in the literature suggest a strong genetic 
influence on the circulating Vitamin D levels in different 

populations.[28,29] The first study in this assessment of the 
genetic influence in the Saudi Arabian population was 
reported by Sadat‑Ali et al.,[30] who found that individuals 
who had GG allele of the three SNPs VDR rs2228570, 
CYP2R1 rs10741657, and GC rs4588 had significantly 
lower levels of 25OHD compared to the population with 
normal levels.

The second issue of varied Vitamin D deficiency in 
different parts of the Kingdom of Saudi Arabia could 
be due to the techniques of assessing the serum levels. 
In Saudi Arabia, most of the assessments of the Vitamin 
D is done in‑house hospitals, at least, as presented in 
this meta‑analysis. Therefore, a  ±  5–10  ng/ml error 
can move a patient from normal to insufficiency 
and insufficiency to deficiency. Sadat‑Ali et  al,[20] 
found that 23% of patients had a false positive for 
Vitamin D deficiency when CLIA‑chemiluminescence 
immunoassay was used. Binkley et  al.,[31] in a recent 
review raised concerns that the wide variability in 
laboratory measurement of serum 25‑hydroxyvitamin 
D is causing chaos and hindering the definition of the 
status of deficiency.

This meta‑analysis has limitations. The reports which 
were analyzed had come from hospitals of different 
levels  (Primary care or Tertiary care), where different 
laboratory techniques for assessment were used.

The study has definite limitations. The first is the 
observational study data used in the meta‑analysis. In 
spite of the limitation of the design of observational 
studies and the lack of randomization and potential 
biases, meta‑analysis on observational studies is still 
one of the few methods that can reveal areas that require 
further research.

The strength of this study is that we were able to analyze 
over 20,000 patients, which gave us the results of the 
deficiency of Vitamin D at around 60%.

Figure 1: Regions of Saudi Arabia from where studies were published

Table 2: Binary random‑effects model pooled estimates
Estimate Lower bound Upper bound Std. error p-Value
0.635 0.533 0.737 0.052 <0.001
tau^2=0.043, Q (df=15)=7451.891, Het. P<0.001, I^2=100%

Figure 2: Forest plot of vitamin D deficiency prevalence
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Conclusion

We believe that before we label the country as having a 
population with a massive issue of Vitamin D deficiency, 
it would be prudent to clearly state the level of serum 25 
OHD that should be taken as deficiency. Second, we need 
to study a large population at the same time of the year 
with same laboratory assessment technique before we 
can determine the correct percentage of the population 
with Vitamin D deficiency.
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