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Hospital, Taif city, Saudi Arabia included all adult patients attending
family medicine clinic throughout the period Agust 1*-September 30,
2018 with either newly diagnosed vitamin D deficiency or insufficiency
or on regular treatment for vitamin D disturbance. A prepared English
interview checklist was used in collecting data from patient. DSM-V
criteria were used for diagnosis major depression.

Results: The study included 213 patients. Their age ranged between 15
and 88 years, with a meanzSD of 47.6+15.8 years. Majority of the
participants had vitamin D insufficiency (81.7%) while only 18.3% of
them had vitamin D deficiency. More than one-third of the participants
(36.6%) were on current vitamin D treatment whereas 16.5% of them
stopped treatment. The duration of vitamin D use was three months or
more among 15.5% of the participants. Regarding the current dose, it
was 5000 IU/week among 29.1% of the patients. Major depression was
diagnosed, based on DSM-V criteria in only two patients (0.9%).
Depression was present in 55.5% of the participants, based on PHQ-9
questionnaire; it was mild among 36.6% and moderately severe or
severe among 6.5% of them. Vitamin D disturbance was not
significantly associated with depression.

Conclusions: The rate of depression is high among patients with
vitamin D disturbance with no significant difference between patients
with vitamin D deficiency and those with insufficiency.
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Introduction:-

Vitamin D is one of a fat-soluble vitamin . Most common source for vitamin D is the exposure of skin to the
sun®. Synthesis and Chemistry of vitamin D are complex process. Sun exposure needed to convert 7-
dehydrocholesterol to Vitamin D3 (cholecalciferol) by non-enzymatic role®™. Then the formed vitamin D3 either
from diet or sun, must chemically hydroxylated in liver by 25-hydroxylated, then 1-hydroxylated in the kidneys to
the active form, 1,25-dihydroxycholecalciferol (calcitriol)™. Vitamin D deficiency occurs as a result of lack of
exposure to sun or less dietary intake of vitamin rich food®. Moreover, if there are a problem with it is absorption
or problem with hydroxylation in liver or kidney will affect its transformation to active form The active form of
vitamin D, 1,25-(OH)2 is an important molecule in calcium homeostasis and bone metabolism®.
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Vitamin D deficiency or insufficiency has been linked to many medical diseased such as autoimmune diseases®™
% In 2005 First paper published studies the Distribution of vitamin D in human Brain(5). The vitamin D receptor
(VDF(%S)) and the 1-alpha-hydroxylase enzyme that converts vitamin D to its active are expressed in the human
brain*’.

Depression is the most common worldwide psychological disorder. The association between vitamin D and
mental health has been investigated in the past years. Multiple studies found low level of 25-hydroxyvitamin D
(25[OH]D) in patients with depression or Alzheimer disease®®.

Locally, Dr. Al Hariri conduct the study in Riyadh City concluded that level of depression among vitamin D
Deficiency more than vitamin Insufficiency group but that result was not significant differences statistically® .
Lacking of more local studies is needed to fill gap of knowledge.

Method:-

This research used an observational cross-sectional analytical design. The target populations were patients
attending family medicine clinic at Alhada military hospital in the city of Taif, Saudi Arabia during the study
period from 01.08.2018 to 30.09.2018. The optimal serum 25(OH)D concentration for skeletal health is are
debatable in literature™ ™ The cutoff values that was used in this research are the values that armed hospital
adopt, which are vitamin D deficiency < 10 ng/mL and vitamin D insufficiency between 10.1 ng/mL and 30
ng/mL

A prepared English interview checklist was used in collecting data from patient. Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) was used which, a valid tool for diagnosis major
depression®® . The checklist had the following items: Patient information, Patient investigation, Patient
medication: and Symptom of vitamin D.

Results:-

The study included 213 patients. Their age ranged between 15 and 88 years, with a mean+SD of 47.6+15.8 years.
Most of them were females (76.5%), married (77.9%) and unemployed or retired (78.4%). Almost one-third of
the participants (34.7%) were illiterate whereas 20.2% were university or postgraduate.

Family history of depression was reported among 8.9% of the participants. History of chronic disease was
reported by 59.6% of the participants. There chronic diseases were mainly diabetes mellitus (52.8%),
hypertension (37%) and heart diseases (9.4%). It is displayed from figure 1 that majority of the participants had
vitamin D insufficiency (81.7%) while only 18.3% of them had vitamin D deficiency. Regarding Medication
history among the participants, more than one-third of the participants (36.6%) were on current vitamin D
treatment whereas 16.5% of them stopped treatment. The duration of vitamin D use was three months or more
among 15.5% of the participants. Regarding the current dose, it was 5000 1U/week among 29.1% of the patients.
Antidepressants were not taken by all patients while medications for chronic diseases were reported by more than
half of the participants (57.7%). The commonest reported symptoms of vitamin D deficiency/insufficiency were
bone aches (76.1%), low back pain (63.4%) and muscle aches (61%).

Based on the responses of the participants to the DSM-V criteria for major depression. The commonest reported
was energy loss or fatigue nearly every day (25.8%), followed by sleep problems (insomnia or hypersomnia)
nearly every day (18.8%). Overall major depression was diagnosed, based on DSM-V criteria in only two patients
(0.9%). It is evident from figure 2, the depression was present in 55.5% of the participants, based on PHQ-9
questionnaire; it was mild among 36.6% and moderately severe or severe among 6.5% of them.

As seen in table 2 and figure 3, depression overall was more reported among patients with vitamin D deficiency
compared to those with vitamin D insufficiency (61.5% versus 52.9%) and moreover, moderately severe/severe
depression was more reported among patients with vitamin D deficiency compared to those with vitamin D
insufficiency (12.7% versus 5.2%). However, these differences were not statistically significant. It is clear from
table 3 that there was no statistically significant association between vitamin D medications, their duration and
doses from one side and depression and its severity from the other side. Also, there was no statistically significant
association between history of medications for chronic diseases and depression/its severity.
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Regarding Association between vitamin D deficiency/insufficiency and socio-demographic characteristics. Table 4
shows that there was a statistically significant association between the patient’s age and vitamin D status as 8.3% of
patients aged over 60 years compared to 29.7% of those aged <30 years had vitamin D deficiency, p=0.003. Also,
there was a statistically significant association between educational level of the participants and their vitamin D
status as 31.3% of patients with primary school education and 27.9% of those with university/postgraduate
education compared to 8.1% of illiterate patients had vitamin D deficiency, p=0.022. Patient’s gender, marital status
and occupation were not significantly associated with vitamin D status.

Discussion:-

Up to date, several reviews investigated the possible association between vitamin D deficiency/insufficiency and
depression with the majority of theses reviews reported that there is no sufficient evidence for such association®*
14).

In the present study, the rate of depression was high in general affecting more than half of patients with vitamin D
disturbance; it was higher among patients with vitamin D deficiency compared to those with vitamin D
insufficiency as hypothesized. However the difference was not significant. Conflicting results have been reported
as some studies have demonstrated a strong relationship between vitamin D and depression ® ***” whereas others
have shown no association © 19 |n Netherlands, Milaneschi Y, et al reported a significant correlation between
vitamin D level and depressive symptoms at a two-year follow up ®®" In a study carried out in Jordan, depression
was significantly higher among patients vitamin D deficiency even after controlling for confounders in multivariate
logistic regression analysis @Y. In United Arab Emirates (UAE), Bani-Issa et al showed that the chance to had
depression among Emirati members with vitamin D deficiency was significantly high. However, the study sample
size was small and data collection method was uncontrolled ®?. In New Zealand, the prevalence of vitamin D
deficiency was high among young adult and was significantly negatively associated with depression, assesses by
CES-D scores after controlling for gender, age, BMI, and ethnicity ®®. Sotodehasl et al revealed in their review
article that depression was associated with low levels of vitamin D %,

In the current study, majority of patients had vitamin D insufficiency (81.7%) while only 18.3% of them had
vitamin D deficiency. Vitamin D deficiency was more reported among younger patients in the present study, which
is a surprising finding as it was expected that young people spent more time outdoor, which lead to their greater
sun exposure and, therefore, higher levels of vitamin D compared to older people ®. This finding may be
explained by the recent westernization of the young people’s life in Saudi Arabia with lack of proper nutrition.
This is contrary to what had been reported by others who found that older patients were more likely to be vitamin
D deficient %27,

In the present study and in agreement with another study carried out in United Arab of Emirates ®?, vitamin D
deficiency was more reported among those of higher educational level compared to illiterates. Again, recent
urbanization in Gulf area could be behind this finding.

In the current study, there was no statistically significant association between vitamin D medications, their duration
and doses from one side and depression and its severity from the other side. This contradicts a study published in
Australia, Parker GB et al confirmed the effect of vitamin D supplementation in improving parients with clinical
depression. who are vitamin D inadequate ®® . However, it agrees with what had been reported in Poland by
Gowda et al who showed no significant decrease in depressive symptoms after supplementation with vitamin D@
Also in Poland, Jozefowicz et al observed no association between low levels of 25(OH)D and response to
treatment for depression®®-

The most important limitation of the present study was its cross-sectional design which didn’t allow us to investigate
the temporal relationship between vitamin D deficiency and depression. The second important limitation was its
conduction in only two institutions in Taif which could impact the generalizability of results. Despite these two
important limitations, the study is important in exploring this important issue in Taif community.

Conclusion:-

The rate of depression is high among patients with vitamin D disturbance with no significant difference between
patients with vitamin D deficiency and those with insufficiency. However, rate of severe depression, based on DSM-
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V criteria is very low. No association is observed between vitamin D medications, their duration and doses from one
side and depression and its severity from the other side.

Advances in Knowledge

1. The proof about the connection between vitamin D disturbance with depression still not understood.

2. Making baseline information about level of Depression among vitamin D deficiency and insufficiency patient.

3. To screen and diagnose depression among patients with vitamin D disturbance and promote appropriate
intervention.

Application to Patient Care

1. The results of this study will give a general idea if there is a relation between vitamin D deficiency and
insufficiency with depression.

2. The result of this study may help in developing awareness regarding screen those patient for depression.

Table 1:-Personal information of the participants (n=213)

Frequency Percentage
Age in years
<30 37 17.4
31-40 32 15.0
41-50 48 225
51-60 60 28.2
>60 36 16.9
Range 15-88
Mean+SD 47.6+15.8
Gender
Male 50 235
Female 163 76.5
Marital status
Single 26 12.2
Married 166 77.9
Divorced/Widow 21 9.9
Occupation
Unemployed/retired 167 78.4
Worker 32 155
Student 13 5.1
Educational level
Iliterate 74 34.7
Primary school 32 15.0
Intermediate school 31 14.6
Secondary school 33 155
University/postgraduate study 43 20.2
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= Vitamin D deficiency
Vitamin D insufficiency

174, 81.7%

Figure 1:-Vitamin D level among the participants

No
Mild
97, 45.5%
Moderate

B Moderately severe
78, 36.6%

M Severe

Figure 2:-Prevalence and severity of depression among the participants according to PHQ-9 questionnaire.

Table 2:-Association between vitamin D level and depression, based on PHQ-9 questionnaire

Vitamin D level Depression

No Yes

Mild Moderate Moderately Total
sever/severe

N=97 N=78 N=24 N=14 N=116

N (%) N (%) N (%) N (%)
Deficiency (n=39 15 (38.5) 15 (38.5) 4(10.3) 5 (12.7) 25 (61.5)
Insufficiency 82 (47.1) 63 (36.2) 20 (11.5) 9(.2 92 (52.9)
(n=174)

¥’=3.45, p=0.328

Table 3:-Association between medication history and depression, based on PHQ-9 questionnaire among the
participants
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Vitamin D level Depression | p- P-value2
No Yes valuel
Mild Moderate  [Moderately  [Total
N=97 sever/severe
N (%) N=78 N=24 N=14 N=116
N (%) N (%) N (%)
On treatment of vitamin D
Not on treatment (n=100) 49 (49.0) B3(33.0) [11(11.0) [7(7.0) 51 (51.0
On current treatment (n=78) 28 (35.9) [35(44.9) P (11.5) 6 (7.7) 50 (64.1)
Stop treatment (n=35) 20 (57.1) [10(28.6) # (11.4) 1(2.9) 15 (42.9) | 0.070 | 0.397
Duration of vitamin D use
(months)
Not on medication (n=135) 69 (51.1) 43(31.9) 15(11.1) B (5.9 66 (48.9)
<I (n=23) 10 (43.5) [7(30.4) R(8.7) 4 (17.4) 13 (56.5)
2 (n=22) 8 (36.4) [10 (45.5) B (13.6) 1 (4.5) 14 (63.6)
>3 (n=33) 10 (30.3) [18 (54.5) #A(12.1) 1 (3.0) 23 (69.7) | 0.135 | 0.177
Current dose of vitamin D used
Not on medication (n=135)
50,000 1U/week (n=12) 69 (51.1) 43(31.9) 15(11.1) B (5.9 66 (48.9)
5000 1U/week (n=62) 5(41.7) 16 (50.0) [0(0.0) 1(8.3) 7 (58.3)
50,0000 1U/month (n=4) 22 (35.5) [26 (41.9) P (15.4) 5(8.1) 40 (64.5)
1(25.00 B(75.00 D(0.0) 0 (0.0) 3(75.0) 0.174 0.417
Medication for chronic diseases
Yes (n=123)
No (n=90) 43 (47.8) ¥4(35.8) [15(12.2) [10(8.1) 80 (52.2)
54 (43.9) [34 (37.8) P (10.0 4 (4.4) 36 (56.1) 0.575 [0.677
P-value 1: Depressed versus not depressed
P-value 2: Severity of depression
100%
80% 52.9
60% Yes, depression
40% 1 M No, depression
20%
O% _r.-" ; i.-
Vitamin D Vitamin D
deficiency insufficiency

Figure 3:-Prevalence of depression among patients according to the vitamin D level status.

Table 4:-Association between vitamin D status and depression among the participants

\Vitamin D status p-value
Deficiency Insufficiency
N=39 N=174
N (%) N (%)
Age in years
<30 (n=37) 11 (29.7) 26 (70.3)
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31-40 (n=32) 9 (28.1) 23 (71.9)
41-50 (n=48) 9 (18.8) 39 (81.3)
51-60 (n=60) 7(11.7) 53 (88.3)
>60 (n=36) 3(8.3) 33 (91.7) 0.003*
Gender
Male (n=50) 7 (14.0) 43 (86.0)
Female (n=163) 32 (19.6) 131 (80.4) 0.368*
Marital status
Single (n=26) 4 (15.4) 22 (84.6)
Married (n=166) 32 (19.3) 134 (80.7)
Divorced/Widow (n=21) 3(14.3) 18 (85.7) 0.787*
Occupation
Unemployed/retired (n=167) 28 (16.8) 139 (83.2)
Worker (n=33) 8 (24.2) 25 (75.8)
Student (n=13) 3(23.1) 10 (76.9) 0.538*
Educational level
Illiterate (n=74) 6 (8.1) 68 (91.9)
Primary school (n=32) 10 (31.3) 22 (68.8)
Intermediate school (n=31) 5(16.1) 26 (83.9)
Secondary school (n=33) 6 (18.2) 27 (81.8)
University/postgraduate study (n=43) 12 (27.9) 31 (72.1) 0.022*

* Chi-square test
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