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Abstract: Low serum 25-hydroxyvitamin D levels have been associated with cognitive impairment, particularly
in older people. In the current study, we aimed to examine the association between 25-hydroxyvitamin D
concentrations and cognitive levels in young Saudi females and to find the potential risk factors. This cross-
sectional study was conducted on 343 females from King Abdul Aziz University in Jeddah city aged 18 to 59
years old. Serum 25-hydroxyvitamin D was measured and cognitive levels were assessed using Brief Cognitive
Status Exam (BCSE). Chi-Square tests were used to determine the association and correlation between 25-
hydroxyvitamin D levels with cognitive impairment. Moreover, Multinomial logistic regression was used to
calculate the odds ratio. The present study indicated that serum 25-hydroxyvitamin D levels were significantly
associated and correlated with cognition ( p=0.042, r = -0.178). The mean age was 26.71 ± 9.42 years. Age was
significantly associated and correlated with cognitive (p= 0.008, r= -0.232). Multinomial logistic regression
showed that severely deficient 25-hydroxyvitamin D (OR= 5.111, [95% Cl= 0.436- 59.916], p= 0.003) and younger
age (OR= 9.529, [95%Cl= 1.146-79.271 ]) were independent predictors for cognitive. In conclusion, this study
demonstrated that low serum of 25-hydroxyvitamin D was associated with low level of cognitive in young aged
Saudi females. 
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INTRODUCTION synaptic plasticity and neurotransmitter synthesis,

Low level of vitamin D status seems to be a serious a neurotrophic and neuroprotective factor [6]. Several
health problem affecting all generations over all the world. studies have confirmed an association between low
Vitamin D plays a role in wide range of pathogenesis in concentration of vitamin D and cognitive impairment
diseases such as osteoporosis, cancer, cardiovascular particularly in older people [7]. Nevertheless, few studies
and diabetes mellitus [1]. Recently, vitamin D has linked have indicated the association among low level of vitamin
to neurodegenerative diseases including cognitive D and cognitive impairment in young and middle aged
impairment [2]. Indeed, vitamin D enters the cerebrospinal individuals, these few studies has not been done in Saudi
fluid and brain by crossing the blood brain barrier [3]. Arabia. Therefore, the purpose of the present study was
Vitamin D has multiple biological targets mediated by to examine the association between 25-hydroxyvitamin D
nuclear hormone receptor (vitamin D receptor VDR) which levels and cognitive impairment in young females in Saudi
is located in neuronal and glial cells in almost all regions Arabia.
of central nervous system especially in cortex, sub cortex,
hypothalamus and hippocampus which are the essential MATERIALS AND METHODS
areas for cognition [4]. Importantly, experimental studies
have suggested that vitamin D and its metabolites are The current study was approved by king Abdul Aziz
important for neuronal functions [5]. University and supported by University Medical Services

Vitamin D may be linked to cognition by different Center in Jeddah city. We conducted a cross-sectional
pathways including mediation of inflammatory response, study among 343 females aged 18 to 59 years old from
regulation of genes that mediate neuronal density, king Abdul Aziz University.

survival differentiation of neurons and direct functions as
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Participants were divided into three groups according Analyses of 25-hydroxyvitamin D and cognition were
to their ages (18-29, 30-44 and 45-59) years old. After that, carried  out  using  statistical  package  for  social sciences
blood samples were obtained from participants in Medical computer software (SPSS for windows, version 23.0, SPSS,
Services Center in females’ campus. Then serum 25- Inc. 2015). Differences in the frequencies and association
hydroxyvitamin D concentrations were measured in of variables according to cognitive levels were evaluated
laboratory of Medical Services Center by enzymatic using Chi-square test. Odds ratios (OR) and 95%
immunoassay (UniCel DxI 800 Access Immunoassay confidence intervals (Cls) were examined for serum 25-
System )25-hydroxyvitamin D concentration was hydroxyvitamin D levels according to cognitive levels. In
categorized as severely deficient less than 25 nmol/L, all statistical tests we used, if P-value less than or equal to
deficient (=25<50 nmol/L), insufficient (=50 80) and 0.05 was considered significant. The interval confidence
sufficient more than 80nmol/L. we used was 95%

Cognitive impairment was assessed using Brief
Cognitive Status Exam. The Brief Cognitive Status Exam RESULTS
(BCSE) was an individually administered instrument
designed to quickly assess general cognitive functioning The results of 343 participants with 25-
in individuals ages 16 through 90 years old. It was hydroxyvitamin D measurements and Brief Cognitive
designed to determine an individual’s general cognitive Status Exam responses were included in the analysis.
status with the focus on level of impairment. The Table (1) showed the association between 25-
assessment did not produce a scaled score, however, hydroxyvitamin D levels and cognitive levels. There was
provided a classification level (Average, low average, a significant association between 25-hydroxyvitamin D
borderline, low and very low). The Brief Cognitive Status levels  and  cognitive  levels  estimated  by   (p=  0.042)
Exam is composed of 12 items in seven content areas (df= 12) as well as negative correlation (R= -0.178).
(Orientation, Time estimation, Mental control, Clock In addition, the results of the logistic regression in
drawing, Incidental recall, inhibition and Verbal Table (2) indicated that participants who have low
production). cognitive  levels are more  likely  to be severely deficient

or deficient in 25-hydroxyvitamin D level in comparison
with other cognitive levels.

Table 1: The association between 25-hydroxyvitamin D and cognitive levels
Item vitamin D Cognitive levels

-----------------------------------------------------------------------------------------------------------------------------------------------------------
Vitamin D levels Average Low average Borderline Low Very low
Severely deficient 15 18 15 46 18
Deficient 45 29 31 48 24
Insufficient 13 7 9 8 3
Sufficient 4 2 5 1 2
Total 77 56 60 103 47

Table 2: The multivariate logistic regression analysis of 25-hydroxyvitamin D according to cognitive levels
Vitamin D Cognitive levels Odds ratio 95%CI P-value
Severely deficient Average 0.417 0.067-2.599 0.003

Low average 1.000 0.127-7.893
Borderline 0.333 0.056-1.971
low 5.111 0.436-59.916

Deficient Average 0.938 0.160-5.494 0.001
Low average 1.208 0.158-9.230
Borderline 0.517 0.092-2.898
low 4.000 0.345-46.351

Insufficient Average 2.167 0.262-17.892 0.657
Low average 2.333 0.216-25.245
Borderline 1.200 0.147-9.768
low 3.243 0.343-82.827

The reference category is: very low
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Table 3: The association between age and cognitive levels 
Cognitive levels
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age Average Low average Borderline Low Very low
18-29 34 39 37 81 36
30-44 34 15 18 17 10
45-59 9 2 5 5 1
Total 77 56 60 103 47

Table 4: The multivariate logistic regression analysis of age according to cognitive levels
Cognitive Age Odds ratio 95%CI P-value
Low average 18-29 5.162 1.042-25.559 0.044

30-44 1.985 0.382-10.319
45-59 0 0* *

Borderline 18-29 1.959 0.597-6.428 0.292
30-44 0.953 0.278-3.272
45-59 0 0* *

Low 18-29 4.288 1.339-13.738 0.014
30-44 0.900 0.2613.106
45-59 0 0* *

Very low 18-29 9.529 1.146-79.271 0.037
30-44 2.647 0.298-23.487
45-59 0 0* *

The reference category is: average
*This parameter is set to zero because it is redundant

In regards to the age, the mean and standard The most obvious finding from the analysis was that
deviation of age for the participants was 26.71 ± 9.42 severely deficient 25-hydroxyvitamin D from participants
years. were higher in low cognition category than other

Table (3) illustrated that There was significant categories of cognition. 
relationship  between  age  and cognitive with (p=0.000) The  current study found a significant association
(df =8) and negative correlation (r = - 0.232). and a negative correlation between low level of 25-

Furthermore, analysis of logistic regressions in table hydroxyvitamin D and cognitive impairment. The logistic
(4) showed that participants in younger ages were more at regression analysis detected that 25-hydroxyvitamin D
risk to suffer from very low cognitive levels than other deficiency affected the cognition. These results are
cognitive levels. consistent with those of Etgen et al. [10] who concluded

DISCUSSION cognitive impairment. Similarly, a recent systematic review

Low levels of 25-hydroxyvitamin D have been vitamin D was related to poorer cognition [11].
correlated with diabetes mellitus, cardiovascular disease Furthermore, these comes are in agreement with recent
and autoimmune diseases [8]. Recent researches European studies which showed that low level of 25-
suggested that 25-hydroxyvitamin D may be associated hydroxyvitamin D was associated with high odds of
with neurodegenerative diseases such as cognitive cognitive impairment [12]. Additionally, Soni et al. [13]
impairment [9]. The association between low 25- indicated that the risk of cognitive impairment was up to
hydroxyvitamin D concentration and cognitive impairment four times greater in severely deficient 25-hydroxyvitamin
in older individuals has been investigated in many studies D in comparison with participants with adequate levels. 
but not in younger individuals. Thus, the aim of the Age was another variable identified in this research.
present study was to examine the relationship between Many studies have investigated the association between
low 25-hydroxyvitamin D levels and cognitive impairment low concentration of 25-hydroxyvitamin D and cognitive
in younger Saudi females. This study was considered the impairment in older people. Whereas, few studies have
first one showed that low level of 25-hydroxyvitamin D is been done on younger people. Recently, systematic
associated with cognitive impairment in younger females review and Meta- analysis concluded that low vitamin D
in Saudi Arabia. was related to poorer cognition in older people [14].

that low 25-hydroxyvitamin D was associated with

evaluating observational studies demonstrated that low
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While, this study indicated a higher significant 8. Wilson, V.K., D.K. Houston, L. Kilpatrick, J. Lovato,
association between low concentration of 25- K. Yaffe, J.A. Cauley and K.M. Sink, 2014.
hydroxyvitamin D and low cognition in those younger Relationship between 25-Hydroxyvitamin D and
females in king Abdul Aziz University. However, the Cognitive Function in Older Adults: The Health,
findings of the current study are in accord with Aging and Body Composition Study. Journal of the
Tolppanen et al. [15] who showed that there was a American Geriatrics Society, 62(4): 636-641.
positive association of 25-hydroxyvitamin D with 9. Chei, C.L., P. Raman, Z.X. Yin, X.M. Shi, Y. Zeng and
cognitive in children aged from 13 to 16 years old. D.B. Matchar, 2014. Vitamin D levels and cognition in

CONCLUSIONS Geriatrics Society, 62(11): 2125-2129.

Low serum 25-hydroxyvitamin D levels were H. Förstl, 2012. Vitamin D deficiency, cognitive
associated with low level of cognitive impairment. Further impairment and dementia: a systematic review and
researches in younger Saudis are necessary to investigate meta-analysis. Dementia and Geriatric Cognitive
the causal direction of this association. Disorders, 33(5): 297-305.
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