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Abstract:

Kuwait is considered as one of the best geographical locations to obtain
sufficient solar UV rays for optimal synthesis of vitamin D. However, high
prevalence of Vitamin D deficiency has been reported among Kuwaiti
citizens.

Study Objectives: The current study aims to measure the association between
participants’ socio-cultural variables, and to know factors that cause vitamin
D deficiency. It also seeks to find the association between participants’
lifestyle behaviors and knowledge of factors that cause vitamin D deficiency
and to assess participants’ knowledge of vitamin D deficiency symptoms.
Study Method: A questionnaire was distributed among 276 adults. It
comprised five parts of data: Socio-demographic information, lifestyle
assessment, vitamin D deficiency symptoms, vitamin D deficiency source of
information, and causes of vitamin D deficiency. Analysis of variance
(ANOVA) and Chi-square test statistics were performed to test the study’s
questions.

Results: The study revealed that Kuwaiti participants’ knowledge of vitamin
D deficiency factors is significantly associated with age, BMI, occupational
and marital status, and that knowledge of vitamin D deficiency causes is
associated positively with participants’ hours of exposure to sunlight, and
negatively with participants’ taknig vitamin D supplements.

Keywords: Vitamin D Deficiency, Knowledge, Risk Factors. Kuwaiti,
Anthropology.

Introduction

Vitamin D deficiency has been documented as a common public
health problem in various regions around the Middle East and
worldwide with striking geographical variations (Daly et al., 2012;
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Lips, 2001; Lips, 2010). It has been estimated that around one billion
individuals globally have sub-optimal levels of vitamin D in their
blood, across all age groups and ethnicities (Gordon et al., 2004;Hol-
ick, 2007). Due to the significant impacts of low serum concentrations
of 25-hydroxy vitamin D (25(OH) D) on individual’s health and well-
being, several clinical and socio-cultural studies have been conducted
to assess the impact of vitamin D deficiency on individual’s health
outcomes. The findings detect the following health morbidity that are
not only associated with non-skeletal disorders (Hossein-nezhad &
Holick, 2013), but also include the following diseases: asthma (Bosse
et al., 2009, Type 1 diabetes (Borkar et al., 2010, Type 2 diabetes
mellitus (Al-Daghri et al., 2013), obesity (Al-Daghri et al., 2014),
cardiovascular disease (Autier et al., 2014), cancer (Garland et al.,
2006), autoimmune disorders (Fahed et al., 2012). As a result of the
negative impact of vitamin D deficiency on a population’s health
conditions, many research studies have been carried out to identify
vitamin D deficiency risk factors in order to maintain the optimal level
of serum concentrations of 25 (OH) D among population and sustain
their healthy musculoskeletal and biological system (Alkoot, 2016).
These research findings reveal several vitamin D deficiency risk factors
that include both biological and cultural elements, some of which are
related to the individual’s duration and frequency of exposure to sun-
rays (Maeda et al., 2007), amount of unprotected skin exposed to UV
radiation due to extensive sunscreen application, or extensive clothing
due to traditional clothing style (Glerup, 2000; Grant,2009 ; Holick,
2004;). Other risk factors that are related to physiological causes are
genetic factors affecting sufficient synthesis and function of vitamin D
(25(0OH)D) in the blood (Elkum et al. 2014; Powe et al., 2013),
anthropometric ratios (Tennesen et al. 2016), and skin pigmentation
(Roughani & Al-Mulla 2015). Also, individual’s lifestyle behaviors and
unhealthy dietary habits, such as a suboptimal intake of foods
containing vitamin D like fish and fortified milk and sedentary daily
lifestyle behaviors, are detected as vitamin D deficiency risk factors
(Holick et al., 2011; Murni et al., 2016).
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Kuwait is considered as one of the best geographical locations to
obtain sufficient solar UV radiation for optimal synthesis of vitamin D.
However, high prevalence of low levels of vitamin D (25(OH) D) serum
has been reported among Kuwaitis (Fields et al. 2011; Alyahya et al.
2014; Al-Lahou et al. 2016). This might be attributed several factors.
First, there is the traditional style of clothing, which obscures direct
sunlight and blocks it from reaching the skin, thus affecting the synthesis
of vitamin D in the body (Alsuwaida et al., 2013; Golbahar et al., 2013;
Hatun et al., 2005). The traditional garments, it is assumed, that cover
the body from the shoulders down to the feet, with scarf-like covers for
the hair, both for women (Hijab) and (Ghetra) for men, and long dark
dresses for women (Abayah) and long white dresses for men (Dishdasha)
largely obscure the sunlight and contribute to the high prevalence of
vitamin D deficiency among Kuwaitis. Second, the indoor lifestyle
activity during most of the year minimizes the extent of exposure to
sunlight and contributes to this deficiency. That is to say, people tend to
plan almost all their family social events and leisure activities indoor to
avoid excessive heat during the summer, thus preventing the skin from
obtaining optimal amount of sunlight rays for synthesis - an adequate
level of serum 25(OH)D concentration in the body (Al-Kandari, 2006;
Molla et al., 2005; Awad & Al-Nafisi, 2014). Third, lack of intake of
dietary sources rich in vitamin D, lower consumption of food fortifica-
tion such as milk and orange juice, and high intake of fast-food instead
also contribute to high prevalence of vitamin D deficiency among
Kuwaitis (Al-Kandari, 2006; Jarman et al., 2012).

Research conducted in Kuwait about vitamin D status

There are many cross-sectional studies that have been conducted
among Kuwaitis to evaluate the vitamin D status and its causes. The
correlation between vitamin D deficiency and clothing style among
veiled Kuwaiti women, aged 14 and above, has been established by El-
Sonbaty (1996); the results show that veiled Kuwaiti women reported
significantly lower serum 25(OH)D levels than non-veiled women.
Incidence of rickets among the neonates and their mothers, on the day
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of delivery in Kuwait, has been examined by Molla et al., (2005). The
findings show that (40%) of Kuwaiti mothers and (60%) of the
neonates have vitamin D deficiency.

To determine vitamin D deficiency influence on Kuwaiti
adolescent female’s bone mass, risk factors of vitamin D deficiency
such as sun exposure, skin color, anthropometric measurements,
clothing styles, dietary habits, and physical activity, have been studied
by Alyahya et al. (2014). The findings reveal that most of the
adolescents (98.7 %) have <50 nmol/L of 25(OH)D serum levels
and that the main factors of suboptimal level of vitamin D among
Kuwaiti adolescent females are waist/hip ratio, not having a private
room, and veiling. In their study, anthropometric measurements, bone
mineral content, month since menarche, animal protein consumption,
and daily physical activity are employed independent predictors.
Moreover, skin pigmentation, vitamin D supplement intake, and
indications influencing vitamin D level and metabolism among
multiple sclerosis (MS) Kuwaiti patients have been examined by
Roughani and Al-Mulla (2015); the findings demonstrate that MS
Kuwaiti patients have vitamin D deficiency.

Fasting in the month of Ramadan, lifestyle behaviors, and body
composition as vitamin D deficiency risk factors have been reported
among Kuwaiti athletes by Alkoot (2016). The data reveals that the
athletes’ body fat and fasting during Ramadan have an inverse
relationship with serum of 25(OH)D and contribute to vitamin D
insufficiency. On the other hand, both factors of prescribed high intake
of vitamin D supplements and dietary habits have positive correlations
with sufficient vitamin D levels. Age, anthropometric measurements,
physical activity, and family income as vitamin D insufficiency causes
among Kuwaiti children aged between 5 to 19 year old have been
studied by Al-Lahou et al. (2016). The findings show that 2.1% of the
children have vitamin D deficiency. They also indicate that vitamin D
sufficiency is positively associated with income and physical activity of
the child’s family, but it is negatively associated with the child’s age.
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Objective of the Study and Research Questions

Due to the high incidence of vitamin D inadequacy among
Kuwaitis, as previous studies have shown, the current study, informed
by a medical and anthropological perspective, aims to examine: (1) the
association between participants’ socio-cultural variables and knowl-
edge of factors that cause vitamin D deficiency, (2) the association
between participants’ lifestyle behaviors (clothing style, exposure to
sun, smoking status, and physical activity) and knowledge of factors
that cause vitamin D deficiency, (3) the source of information
regarding vitamin D deficiency, and (4) the participants’ knowledge
of vitamin D deficiency symptoms.

Research questions:

1 - Are there significant differences between knowledge of factors
that cause vitamin D deficiency and Kuwaitis’ socio-cultural
characteristics?

2 - Are there significant differences between knowledge of factors

that cause vitamin D deficiency and participants’ lifestyle
behaviors (clothing style, exposure to sun, smoking status, and
physical activity)?

3 - What are the main sources of information regarding vitamin D
deficiency among Kuwaiti adults?

4 - What are the most common symptoms of vitamin D deficiency
among Kuwaiti adults?

METHODOLOGY

Study Design and Population

This is a cross-sectional study that was carried out from March 2017
to January 2018 among 276 Kuwaiti adults. The mean age of the
participants was 31.55 years old (SD = 13.52). Three-fourths (n=209;
75.7%) of the participants reported suboptimal level of total serum
25(0OH)D <50 nmol/L. Participants enrolled conveniently by using a
non-random opportunistic sample from six Kuwaiti governorates. The
participation was voluntary and participants were asked to assess their
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willingness and eligibility to join in the study. After participants being
completely informed of the study objectives and procedures, a written
consent form was given to all, informing them that they could withdraw
at any time from the study. The data collection procedures followed the
Kuwait University research method rules and regulations. Representa-
tive participants included both who wore traditional Kuwaiti long
garments and who wore western clothing style. The questionnaire was
translated into Arabic and went through a process of forward and
backward translation by four faculty experts at Kuwait University in the
fields of public health and medical anthropology to ensure its content
validity. To ensure the accuracy of the questions, the translated
questionnaire was pretested for content, design, question clarity, and
recognition to 20 participants. The reliability of the study instrument
showed high internal consistency (Cronbach’s alpha was 0.80).

Study instruments and data collection
The self-administrative questionnaire composed of closed-ended
questions was adapted from a previously used questionnaire by

Tonnesen et al. (2016) and Al-Daghri et al. (2017), to measure the

identified study variables in the following five sections:

(1)  Socio-demographic characteristics (age, marital status, educa-
tional level, working patterns, ethnic background, religious
affiliation, monthly income, and government district);

(2) Lifestyle assessment such as (BMI, consumption of fast food,
exercising indoor or outdoor, clothing style, smoking habits, use
of vitamin D supplements, and exposure to the sun);

(3) Vitamin D deficiency symptoms (tiredness and fatigue, osteoporo-
sis, feeling cold, cardiovascular diseases, asthma, and depression);

(4) Vitamin D deficiency source of information (family and friends,
social media, and medical centers); and

(5) Causes of vitamin D deficiency such as lack of a strict diet, lack
of physical activity, dark pigmentation, smoking, and obesity,
and self-reported physical activity (hours of exercising, and
indoor or outdoor exercising).

Sun exposure information includes hours of exposing to the sun,
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and time of exposing to the sun according to season. Conservative style
of clothing is defined as women wearing a traditional long dress that
covers the body from the shoulders down to the feet, called "abayah",
with scarf-like cover that covers the hair, called "hejab". According to
National Institute of Health (2018), Vitamin D sufficiency is diagnosed
as serum 25(OH)D level <50 nmol/L, insufficiency 50-75 nmol/L and
sufficiency 75 -250 nmol/ L. BMI is calculated by dividing participants’
weight in kilograms by their height in meters squared. According to the
World Health Organization’s definition of obesity, participants are
classified as underweight (BMI < 18.5 kg/m2), normal (BMI 18.5 -
24.9 kg/m2), overweight (BMI 25-29.9 kg/m2) and obese (BMI 29.9
kg/m2) (WHO, 2018).

Statistical Analysis

For data analysis, the SPSS (Statistical Package for the Social
Sciences, Windows version 23. 2015; SPSS Inc., Chicago, Ill., USA)
was used to test the associations between study’s variables. Analysis of
variance (ANOVA) and Chi-square test statistics were performed to
assess correlations between participants’ socio-cultural characteristics
and knowledge of vitamin D deficiency symptoms and risk factors.
Vitamin D deficiency knowledge was considered as the dependent
variable, while socio-cultural characteristics such as age, gender, BMI,
educational level, marital status, working environment, smoking
status, physical activity, dairy intake, duration of sun exposure,
clothing style were the independent variables. A P-value of .05 was
used as the criterion of statistical significance.

RESULTS

Description of the population

Table 1 reveals that (42.0%) of participants’ age was between 23
to 39 years old, and more than half (52.9%) of participants were
female. More than half (56.5%) of the participants’ were overweight,
and those educational level was university degree and above was
63.8%. Half (50.0%) of the participants’ marital status were single,
and (45.7%) of the participants’ occupational status were students. A
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percentage of (18.1%) reported monthly income between 801-1110
KD, and (22.5%) of them lived in Al-Jahra district. Most of the
participants’ religious affiliation was Sunni (88.8%), and participants’
home descendant from Bedouin ethnicity background was (58.7%).

Table (1)
Distribution of Participants’ Socio-demographic Variables of the sample

(N* = 276)

Characteristics N (%) Characteristics N (%)
Age category, Income K.D
years < 500 27 (9.8)
<22 94 (34.1) 501-800 19 (6.9)
23-39 116 (42.0) 801-1110 50 (18.1)
> 40 63 (22.8) 1101-1400 46 (16.7)
Sex 1401-1700 27(9.8)
Male 130 (47.1) 1701-2000 21 (7.6)
Female 146 (52.9) 2001-2300 23 (8.3)
BMI, kg/m2 2301-2600 8(2.9)
Normal 114 (41.3) 2601-2900 5(1.8)
Overweight 156 (56.5) >2901 26 (9.4)
Religious Occupational status
affiliation Student 126 (45.7)
Sunni 245 (88.8) Student & employed 32 (11.6)
Shiite 28 (10.1) Employed 74 (26.8)
Educational level Retired 24 (8.7)
< High school 20 (7.2) Private business 7(2.5)
High school & Diploma 78 (28.3) Housewife 12 (4.3)
> University 176 (63.8) Marital status
Kuwait Not married 138 (50.0)
governorates Married 129 (46.7)
AlAsimah 44 (15.9) Roots
Hawalli 37 (13.4) Urban 101 (36.6)
Mubarak Al-kabeer 38 (13.8) Bedouin 162 (58.7)
ALFarwayniyah 56 (20.3)
ALJahra 62 (22.5)
ALAhmadi 35 (12.7)

* Total number without missing values.
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Table 2 shows that (81.16%) of the female participants reported
wearing headscarf (Hijab), and (67.4%) of the participants reported
wearing long clothes that covers their whole body. Regarding working
environments, (75.4%) of the participants reported indoor working
environment; and (43.5%) reported eating fast food on a weekly basis
between 2 to 6 times. Concerning participants’ daily physical activity
habits, Table 2 shows that (73.9%) of the participants did not walk in
open-air, (52.2%) usually engaged in outdoor exercise for less than half
an hour, and (59.4%) practiced walking in winter. Regarding
participants’ duration and frequency of sunlight exposure and seasonal
exposing to sunlight, Table 2 reveals that only (27.9%) of the
participants said that, on average, they exposed to optimal sunlight
three to four days a week in summer from 9-9:30 am and from 2-3 pm.
One-third (35.1%) of the participants said that, on average, they
exposed to sunlight three to four days a week in winter from 10 am-2
pm. As for participants’ health history, taking vitamin D supplements
was reported by only one-third (32.6%) of the participants, not
diagnosed with chronic disease reported by the majority (86.6%) of the
participants, and member of family diagnosed with vitamin D deficiency
reported by the majority (90.9%) of the participants (Table 2).

Table (2)

Distribution of Participants’ Lifestyle Behaviors and Health History

(N* = 276)

Characteristics N (%) Characteristics N (%)

Do you wear a scarf Walking outdoor
(hijab)
Yes 125 (81.16)  Yes 72 (26.1)
No 29 (18.83) No 204 (73.9)
Working indoor
Yes 208 (75.4) Season of walking 59 (21.4)
No 44 (15.9) summer 164 (59.4)
Do you your family winter
have Vit D deficiency ?
Yes 251 (90.9) Hours of exercising
No 20(7.2) outdoor
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Cont| Table (2)
Distribution of Participants’ Lifestyle Behaviors and Health History

(N* = 276)
Characteristics N (%) Characteristics N (%)
Do you regularly go for < than half an hour 144 (52.2)
walking Sto2 37(13.4)
Yes 88 (31.9) 2-4 31(11.2)
No 183 (66.3) > 4 15(5.4)
Do you have vitamin D Smoking habits
deficiency Never smoker 184 (66.7)
Yes 246 (89.1) Previous smoker 23 (8.3)
No 26 (9.4) Current smoker 56 (20.3)
Frequency of eating fast
food weekly
Non 58 (21.0)
Once 76 (27.5)
2-6 times 120 (43.5)
Everyday 18 (6.5)
Taking vitamin D Exposing to sun (3-4
supplement days) in summer from
Yes 90 (32.6) 9-10:30 am and from 2-
No 182 (65.9) 3 pm
Diagnosed with Yes 77 (27.9)
chronic disease No 196 (71.0)
Yes 35 (12.7) Exposing to sun (3-4
No 239 (86.6) days) in winter from 10 -2
My dress covers my Yes 97 (35.1)
whole body No 176 (63.8)
Yes 186 (67.4)
No 87 (31.5)

* Total number without missing values.

Sociocultural Characteristics and knowledge of vitamin D deficiency
risk factors:

The results of one-way ANOVA demonstrated that the Kuwaiti
participants knowledge of vitamin D deficiency risk factors
(p<0.0001) is inversely associated with age. The participants who
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aged 22 years and younger were more knowledgeable about vitamin D
deficiency causes (M = 34.51, SD = 7.36) than participants who aged
23-39 years (M = 33.33, SD = 6.92) and above 40 years (M = 29.04,
SD = 6.18) (Table 3). Also, the current results showed an inverse
significant association between participants’ BMI and awareness of
vitamin D deficiency risk factors (p < 0.05) (Table 4). Kuwaitis whose
BMI is 18.49 and lower had more knowledge of vitamin D deficiency
causes (M = 37.00, SD = 9.75) than Kuwaitis whose BMI was
between 18.50 and 24.99 (M = 33.26, SD = 7.74), 25.00 and 29.99 (M
= 32.67, SD = 6.53), and 30 and above (M = 30.91, SD = 6.68).
Moreover, Table 3 reveals that Kuwaitis” occupational status has
a significant association with their knowledge of vitamin D deficiency
causes (p < 0.05). Full-time students (M = 33.98, SD = 7.44), and
working students (M = 33.25, SD = 7.93) exhibited more awareness
about vitamin D deficiency risk factors than Kuwaitis who owned
private businesses (M = 32.42, SD = 9.37), Kuwaitis working full-
time (M = 32.01, SD = 6.15), and retired Kuwaitis (M = 29.54, SD =
5.65). The lowest level of knowledge about vitamin D deficiency risk
factors among Kuwaiti participants was found among housewives (M
= 28.66, SD = 8.01). Furthermore, unmarried participants have more
information about vitamin D deficiency risk factors (M = 33.70, SD
= 7.65) than married Kuwaiti participants (M = 31.51, SD = 6.72).

Table (3)
One-way ANOV A between participants’ Sociocultural Characteristics
and Knowledge of vitamin D risk factors.

Knowledge of vitamin D risk factors

Variables
M SD P

Age (in years)
<22 34.51 7.36 .000
23-39 33.33 6.92
> 40 29.04 6.18
BMI
<18.49 37.00 9.75 .054
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Cont| Table (3)
One-way ANOV A between participants’ Sociocultural Characteristics
and Knowledge of vitamin D risk factors.

Knowledge of vitamin D risk factors

Variables
M SD P

18.50-24.99 33.26 7.74
25.00-29.99 32.67 6.53
>30 30.91 6.68
Occupational status
Student 33.98 7.44 .021
Student & employed 33.25 7.93
Employed 32.01 6.15
Retired 29.54 5.65
Private business 32.42 9.37
House wife 28.66 8.01
Marital status
Married 31.51 6.72 .014
Unmarried 33.70 7.65

’

Knowledge of vitamin D deficiency risk factors and participants
lifestyle behaviors, and health history

The findings of one-way ANOVA illustrated that Kuwaiti
participants’ knowledge of vitamin D deficiency causes is positively
associated with participants’ hours of exposure to sunlight (p < 0.05).
Participants who stayed outdoors and exposed to sunlight three hours
and above reported more corrected information about vitamin D
deficiency risk factors (M = 35.33, SD = 8.18) than participants
whose exposure to sunlight was two hours and less (M = 32.58, SD =
6.99), and participants who avoided sunlight (M = 31.10, SD = 6.88)
(Table 3). The findings also reveal an inverse association between
participants’ history of chronic disease and awareness of vitamin D
deficiency causes (p < 0.05) (Table 4). Kuwaitis who were not
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diagnosed with chronic diseases had more awareness of vitamin D
deficiency risk factors (M = 33.18, SD = 7.10) than Kuwaitis who had
chronic diseases (M = 29.65, SD = 7.31). Taking vitamin D
supplements shows a significant negative association with participants’
knowledge about causes of vitamin D deficiency (M = 33.86, SD =
6.96), compared to participants who reported not taking vitamin D
supplements (M = 30.45, SD = 7.27).

Table (4)
One-way ANOVA between participants’ lifestyle behaviors and
Knowledge of vitamin D risk factors

Knowledge of vitamin D risk factors

Variables
M SD P

Exposing to sunlight
I don’t expose 31.10 6.88 .029
<2 hours 32.58 6.99
> 3 hours 35.33 8.18
Having chronic disease
Yes 29.65 7.31 .007
No 33.18 7.10
Taking vitamin D
supplements
Yes 30.45 7.27 .000
No 33.86 6.96

Kuwaitis’ knowledge of vitamin D deficiency risk factors

Participants’ awareness of vitamin D deficiency risk factors are
displayed in Table 5. (53.6%) of the participants strongly agreed that
not exposing enough to sunlight contributes to vitamin D deficiency,
compared with: Following unhealthy diet (35.1%), Intake of soft
drinks (31.2%), Not taking vitamin D supplements (28.3%), and Not
exercising (25.7%).

The percentages of the participants who agreed with the following
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vitamin D deficiency causes were as follows: Following unhealthy diet
(44.2%), No exercise (42.8%), Not taking vitamin D supplements
(41.3%), Aging (40.2%), Intake of soft drinks (33.0%), Not exposing
enough to sunlight (27.9%), Genetic inheritance (24.3%), Smoking
(24.3%), Obesity (22.8%), Pregnancy and breast feeding (20.7%), and
Having chronic disease (18.5%). The participants who said they did
not know whether the listed factors were the main causes of vitamin D
deficiency are as follows: Decline in feminine hormones (65.9%), Dark
skin (52.5%), Having chronic disease (51.1%), Genetic inheritance
(48.2%), Pregnancy and breast feeding (43.8%), Smoking (38.4%),
Obesity (35.1%), and Aging (23.9%) (Table 5).

Table (5)
Kuwaitis’ knowledge of vitamin D deficiency risk factors

Strongly Agree Idon’t Dis- Strongly Total
Vitamin D deficiency agree know agree  disagree

risk factors N N N N N N

%) ) ) (W) (%) (%)

Following unhealthy 97 122 28 20 6 273
diet (35.1) (442) (10.1) (7.2) (2.2) (98.8)
Do not exercise 71 118 48 21 13 271
(25.7) (42.8) (174 (7.6) 4.7) (98.2)

Not exposing enough 148 77 14 28 5 272
to sunlight (53.6) (279 5.1 (10.1) (1.8) (98.5)
Genetic inheritance 21 67 133 37 11 269
(7.6) (24.3) (48.2) (134 (4.0) 97.5)

Not taking vitamin D 78 114 43 28 5 268
supplements (28.3) (41.3) (15.6) (10.1) (1.8) 97.1)
Obesity 42 63 97 45 23 270
(15.2)  (22.8) (35.1) (16.3) (8.3) 97.7)

Decline in feminine 5 27 182 31 16 261
hormones (1.8) (9.8) (65.9) (11.2) (5.8) (94.5)
Having chronic disease 18 51 141 39 24 273
(6.5) (18.5)  (51.1) (14.1) 8.7 (98.9)
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Cont| Table (5)

Strongly Agree Idon’t Dis- Strongly Total
Vitamin D deficiency agree know agree disagree

risk factors N N N N N N

(%) (%) (%) (%) (%) (%)

Pregnancy and breast 37 57 121 25 21 261
feeding (13.4)  (20.7)  (43.9) .1 (7.6) (94.6)

Smoking 44 67 106 29 26 272
(15.9) (243) (384) (10.5) 9.4 (98.5)

Aging 51 111 66 30 14 272
(18.5)  (40.2) (239 (109 5.1 (98.6)

Intake of soft drinks 86 91 65 21 10 273
(31.2)  (33.0)0 (23.6) (7.6) (3.6) (99.0)

Dark skin 15 28 145 51 34 273
(5.4) (10.1) (52,5 (185  (12.3)  (98.9)

Source of information about vitamin D deficiency

Table 6 shows that the main source of information about vitamin
D deficiency was "Health Center’ that had been reported by half
(51.8%) of the participants, compared with (44.5%) for family and
friends, (35.7%) for social media, (30.5%) for traditional media, and
only (12.5%) for educational institutions.

Table (6)
Source of information about vitamin D deficiency
Source of informati.on about vitamin D N (%)
deficiency
Health center 141 (51.8)
Family and friends 121 (44.5)
Social media 97 (35.7)
Traditional media 83 (30.5)
Educational institutions 34 (12.5)

Knowledge of vitamin D deficiency symptoms

As can be seen in Table 7, the strongest symptom of vitamin D
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deficiency as identified by the participants was fatigue and tiredness
(80.4%), followed by joint pains (72.7%), osteoporosis (68.3%),
depression (48.7%), poor concentration (41.0%), feeling cold
(35.8%), heart disease (5.9%), asthma (4.1%), and cancer (3.0%).
Even though there were differences between participants’ gender and
identified symptoms of vitamin D deficiency, the differences were not
significant.

Table (7)

Symptoms associated with vitamin D deficiency
Symptoms associated with vitamin D Gender Total

deficiency Male Female N (%)

N (%) N (%)

fatigue and tiredness 94 (43.1%) 124 (56.9%) 218 (80.4%)
Joint pain 89(45.2%) 108 (54.8%) 197 (72.7%)
Osteoporosis 81(43.8%) 104 (56.2%) 185(68.3%)
Depression 58 (43.9%) 74 (56.1%) 132 (48.7%)
Poor concentration 50 (45.0%) 61(55.0%) 111 (41.0%)
Feeling cold 39 (40.2%) 58 (59.8%) 97 (35.8%)
Heart disease 6 (37.5%) 10 (62.5%) 16 (5.9%)
Asthma 4(36.4%) 7 (63.6%) 11 (4.1%)
Cancer 3(37.5%) 5(62.5%) 8(3.0%)

DISCUSSION

The present study reveals that most Kuwaiti participants (89.1%)
stated that they were clinically diagnosed this year with vitamin D
deficiency, which is similar to results obtained from other Gulf
countries (85.4%) in Yammine & Al Adham (2016)/UAE, 80% in
Mithal et al. (2009)/ Saudi Arabia, and 90% in Badawi et al. (2012)/
Qatar. These findings could be attributed to several bio-cultural
factors such as lifestyle behaviors including indoor physical activity,
indoor working environments, sedentary lifestyle, unhealthy dietary
intake, and traditional clothing styles, which are common in Arab Gulf

60




Knowledge of Vitamin D Deficiency Factors among.........

populations. The current study also indicates that young participants
have more information about vitamin D deficiency risk factors than
older ones, which might be because their families’ members are
diagnosed with vitamin D deficiency. Other factors that might explain
the high awareness of vitamin D deficiency among young participants
is the high prevalence of vitamin D suboptimal levels among them,
which has already been detected in previous studies (Al- Lahou et al.,
2016; Alyahya et al., 2014;Molla et al., 2005; Zhang et al., 2016).

The current study shows that half of the participants (51.8%) said
that their main source of knowledge about vitamin D deficiency causes
and symptoms is 'the medical centre’, followed by ’family and friends’,
which is different from Al-Mutairi et al’s. (2012) results, who reported
‘mass media’ as the main source of information (68.58%), followed by
"family and friends’ (20.88%) and social media, and only (19.54%) by
’a health professional’. The findings also show that participants’
anthropometric characteristic (BMI) had a significant inverse associa-
tion with their information about vitamin D deficiency risks causes,
which is similar to results obtained by Cheng et al., 2010; Gordon
et al., 2004; Rockell et al., 2005; Skaaby et al., 2015; Zhang et al.,
2016. This finding might be attributed to the participants’ knowledge
of chronic diseases risk factors such as sedentary lifestyle, unhealthy
food consumption, and avoidance of outdoor activities.

The present study indicates that student participants gain more
information about vitamin D deficiency risk factors, which might be
attributed to Kuwaiti clinical studies documenting a high prevalence of
vitamin D deficiency among young population (Alkoot, 2016; Alyahya
et al., 2014; Al-Lahou et al., 2016). Therefore, there is a serious need to
establish an inclusive health program that includes nutritionists, fitness
trainers, and physicians in order to increase the level of awareness
among students at different educational levels about the psychoso-
matic symptoms associated with vitamin D deficiency. Moreover,
school curriculums should contain topics about the benefits of
adapting healthy lifestyle behaviours to our body and well-being,
especially practicing outdoor activity and exposure to sunlight.

This study further shows that participants who engaged in
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outdoor activity and exposure to sunlight had more correct informa-
tion about vitamin D deficiency risk causes than those who did not, a
finding that is confirmed by several previous studies (Dawodu et al.,
2011; Heaney, 2008; Holick, 2006; Sharif & Rizk, 2011). Moreover, the
present study indicates that Kuwaitis with no chronic diseases gave
more correct answers of vitamin D deficiency risk causes than
Kuwaitis with such chronic diseases did, which is similar to results
by (Al-Daghri et al., 2012; Damanhouri, 2009; Jafari et al., 2016).

Individuals’ higher awareness of metabolic syndrome risk factors,
such as sedentary lifestyle, high carbohydrate intake, low fortified
dairy consumption, avoidance of outdoor physical activities play a
major role in enhancing their health condition by engaging in healthy
lifestyle programs to avoid having chronic diseases. Also, individuals
who take vitamin D supplements have less knowledge about the risk
factors than those who do not. This contributes to vitamin D
deficiency and explains the strong relationship between participants’
knowledge about vitamin D deficiency risk factors such as low
consumption of fortified diet and medication supplements, and being
diagnosed with vitamin D deficiency (See, Al-Daghri et al., 2017; Al-
Turki et al., 2008; Mahdy et al., 2010; Zhang et al, 2016, for similar
findings).

CONCLUSION:

The present study reveals that Kuwaiti university students have
more knowledge about vitamin D deficiency risk factors, which reflects
the essential role of educational institutions in providing students with
nutritional and healthy lifestyle education. This finding calls for the
need to provide the public community with such education in order to
increase their knowledge and awareness about chronic diseases risk
factors.

This study also indicates that three-fourths of Kuwaitis are
reported not to walk in open air or engage in outdoor physical
activities, which contributes to less time exposed to optimal sunlight
that is vital for vitamin D synthesis. Such unhealthy lifestyle behaviors
need to be altered through medical campaigns, social media advertise-
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ments, and educational curriculums that encourage communities to

adapt to healthy daily behaviors of outdoor activities. The finding that

there is an association between Kuwaitis healthy lifestyle behaviors,
and health conditions and their knowledge of vitamin D deficiency risk
factors further confirms this need.

Finally, the following recommendations will help to minimize the
prevalence of vitamin D deficiency among Kuwaiti population:

(1) Governmental policies about food fortification for dairy
products with vitamin D should be encouraged and adopted
by Ministry of Health;

(2) Local agricultural markets should be financially supported by
the government to produce organic food with vitamin D fortified
products;

(3) Fast food restaurants should be replaced by restaurants which
provide healthy and organic food by including in their menus a
variety of protein foods, seafood, seeds, and soy products;

(4) The government should encourage architectural engineers to
design an ideal environment for employees that offers them
optimal exposure to sunlight during their work;

(5) Governmental bodies should establish networks between the
Ministry of Health, the Ministry of Information, and the
Ministry of Education through the provision of seminars,
conferences and workshops aimed at raising awareness of
vitamin D deficiency symptoms and risk factors among all
segments of society.

(6) The Ministry of Health should link the assessment of 25-hydroxy
vitamin D 25(OH)D blood test levels with the immunization
schedule of the children, and link the assessment of 25-hydroxy
vitamin D 25(OH)D blood test levels among the elderly with the
health screening for job recruitment.

63




Dr. Maha AlSejari

REFERENCES

- Al-Daghri, N. M., Alkharfy, K.M., Al-Saleh, Y., Al-Attas, O.S.,
Alokail, M. S., & Al-Othman, A. (2012). Modest reversal of
metabolic syndrome manifestations with vitamin D status correc-
tion: a 12-month prospective study. Metabolism 61(5): 661-666.

- Al-Daghri, N.M., Al-Attas, O.S., Alokail, M.S., Alkharfy, K.M.,
Al-Othman, A., & Draz, H.M. (2013). Hypovitaminosis D
associations with adverse metabolic parameters are accentuated in
patients with type 2 diabetes mellitus: a body mass indexindepen-
dent role of adiponectin? J Endocrinol Investig 36(1):1-6.

- Al-Daghri, N.M., Al-Attas, O.S., Johnston, H.E., Singhania, A.,
Alokail, M.S., & Alkharfy,K.M, et al. (2014). Whole serum 3D LC-
nESI-FTMS quantitative proteomics reveals sexual dimorphism in
the milieu interieur of overweight and obese adults. J Proteome Res,
13(11): 5094-5105.

- Al-Daghri, N. M., Al-Saleh,Y., Aljohani, N., Sulimani, R., Al-
Othman, A. M. & Alfawaz, H. (2017). Vitamin D status correction
in Saudi Arabia: an experts’ consensus under the auspices of the
European Society for Clinical and Economic Aspects of Osteo-
porosis, Osteoarthritis, and Musculoskeletal Diseases (ESCEO).
Arch Osteoporos, 12:1.

- Al-Kandari, Y.Y. (2006). Prevalence of obesity in Kuwait and its
relation to sociocultural variables. Obes. Rev 7, 147-154.

- Al-Lahou., Al-Zenki, S., Booth, S., & Jamil, K. (2016). Vitamin D
Status and Obesity in Kuwaiti Children: Results from a National
Survey. The FASEB Journal, 30(1): 1154.1.

- Alkoot,M.J. (2016).The Prevalence and Risk Factors of Vitamin D
Deficiency in Athletes in Kuwait. Royal College of Surgeons in
Ireland. Thesis

- Al-Mutairi, N., Issa, B. 1., & Nair, V. (2012). Photoprotection and
vitamin D status: A study on awareness, knowledge and attitude
towards sun protection in general population from Kuwait, and its

64




Knowledge of Vitamin D Deficiency Factors among.........

relation with vitamin D levels. Indian journal of dermatology, 78(3):
342-349.

Al-Turki, H.A., Sadat-Ali, M., & Al-Elq, A.H. (2008). 25-
Hydoxyvitamin D levels among healthy Saudi Arabian women.
Saudi Med J, 29: 1765-1768.

Alyahya, K., Lee, W.T., Al-Mazidi, Z., Morgan, J., & Lanham-
New, S . (2014). Risk factors of low vitamin D status in adolescent
females in Kuwait: implications for high peak bone mass attain-
ment. Arch Osteoporos, 9:178.

Autier, P.; Boniol, M.; & Mullie, P. (2014). Vitamin D status and ill
health: A systematic review. Lancet Diabetes Endocrinol., 2, 76-89.
Awad, A. & Al-Nafisi, H. (2014). Public knowledge of cardiovas-
cular disease and its risk factors in Kuwait: a cross-sectional
survey, BMC Public Health, 14:1131.

Badawi, A., Arora, P., Sadoun, E., Al-Thani, A., & Al Thani, M.H.
(2012). Prevalence of vitamin D insufficiency in Qatar: a systematic
review. J Public Health Res, 1(3): 229-35.

Borkar, V. V., Devidayal, V.S., & Bhalla, A.K. (2010). Low levels of
vitamin D in North Indian children with newly diagnosed type 1
diabetes. Pediatr Diabetes, 11: 345-350.

Bosse, Y., Lemire, M., Poon, A.H., Daley, D., & He, J.Q. (2009).
Asthma and genes encoding components of the vitamin D pathway.
Respir Res, 10: 98.

Chen TC, Chimeh F, Lu Z, Mathieu J, Person KS, & Zhang A.
(2007). Factors that influence the cutaneous synthesis and dietary
sources of vitamin D. Arch Biochem Biophys, 460(2): 213-7.
Cheng, S., Massaro, J. M, Fox, C. S., Larson, M. G., Keyes, M. J.,
McCabe, E. L., Robins, S. J., O’'Donnell, C. J., Hoffmann, U., &
Jacques, P. F. (2010). Adiposity, cardiometabolic risk, and vitamin
D status: the Framingham Heart Study. Diabetes, 59(1): 242-8.
Daly, R. M., Gagnon, C., Lu, Z. X., Magliano, D.J., Dunstan,
D.W., Sikaris, K. A., Zimmet, P. Z., Ebeling, P.R., & Shaw, J.E.
(2012). Prevalence of vitamin D deficiency and its determinants in
Australian adults aged 25 years and older: A national, population-
based study. Clin. Endocrinol, 77, 26-35.

65




Dr. Maha AlSejari

- Damanhouri, L.H. (2009). Vitamin D deficiency in Saudi patients
with systemic lupus erythematosus. Saudi Med J 30(10): 1291-1295.

- Dawodu, A., Kochiyil, J. & Altaye, N. (2011) Pilot study of sunlight
exposure and vitamin D status in Arab women of childbearing age.
East Mediterr Health J 17, 570-574.

- Elkum, N., Alkayal, F., Fiona, N., Ali, M. M., Meclhem, M., Al-
Arouj, M. & Abubaker, J. (2014). Vitamin D Insufficiency in Arabs
and South Asians Positively Associates with Polymorphisms in GC
and CYP2R1 Genes. PLoS One, 9 (11): e113102.

- El-Sonbaty, M. R., & Abdul-Ghaffar, N.U. (1996). Vitamin D
deficiency in veiled Kuwaiti women. Eur J Clin Nutr, 50 (5): 315-8.

- Fahed, A.C., El-Hage-Sleiman, A.K.M., Farhat, T.I., & Nemer,
G.M. (2012). Diet, genetics, and disease: a focus on the Middle East
and North Africa region. J Nutr Metab; 109037.

- Fields, J., Trivedi, N.J., Horton, E., & Mechanick, J.I. (2011).
Vitamin D in the Persian Gulf: integrative physiology and socio-
economic factors. Curr Osteoporos Rep. Dec; 9(4): 243-50.

- Garland, C.F.; Garland, F.C.; Gorham, E.D.; Lipkin, M.; New-
mark, H.; Mohr, S.B.; & Holick, M.F. (2006). The role of vitamin D
in cancer prevention. Am. J. Public Health, 96, 252-261.

- Glerup, H., Mikkelsen, K., Poulsen, L., Hass, E., Overbeck, S., &
Thomsen, J. (2000). Commonly recommended daily intake of
vitamin D is not sufficient if sunlight exposure is limited. J Int Med.
Feb; 247(2):260

- Gordon, C.M.; de Peter, K.C.; Feldman, H.A.; Grace, E.; &
Emans, S.J. (2004). Prevalence of vitamin D deficiency among
healthy adolescents. Arch. Pediatr. Adolesc. Med., 158, 531-537.

- Grant, W.B. (2009). In defense of the sun: An estimate of changes in
mortality rates in the United States if mean serum 25-hydroxyvi-
tamin D levels were raised to 45 ng/mL by solar ultraviolet- B
irradiance. Dermato-Endocrinol. Jul; 1:207.

- Heaney, R.P. (2008). Vitamin D in health and disease, Clin. J. Am.
Soc. Nephrol. 3 1535-1541.

- Holick, M.F. (2004). Sunlight and vitamin D for bone health and

66




Knowledge of Vitamin D Deficiency Factors among.........

prevention of autoimmune diseases, cancers, and cardiovascular disease.
Amer J Clin Nutr. Dec; 80 (6 Suppl.): 1678S-88S.PMID: 15585788
Holick, M.F. (2005). The vitamin D epidemic and its health
consequences.] Nutr. Nov; 135(11): 2739SPMID:16251641.
Holick, M.F. (2006). High prevalence of vitamin D inadequacy and
implications for health, Mayo Clin. Proc. 81 353-373.

Holick, M.F. (2007). Vitamin D deficiency. N Engl J Med.;
357(3):266-81.

Holick, M.F. (2009). Vitamin D status: measurement, interpreta-
tion and clinical application. Ann Epidemiol. Feb;
19(2):73PMID:18329892.

Holick, M. F., Binkley, N. C., Bischoff-Ferrari, H.A., Gordon,
C.M., Hanley, D. A., Heaney, R. P., et al. (2011). Evaluation,
treatment, and prevention of vitamin D deficiency: an Endocrine
Society Clinical Practice Guideline. J Clin Endocrinol Metab.
Jul;96(7): 1911.

Hossein-nezhad, A., & Holick, M. F. (2013). Vitamin D for Health:
A Global Perspective. Mayo Clinic Proceedings. Mayo Clinic,
88(7), 720-755.

Jafari, T., Fallah, A., & Barani, A. (2016). Effects of vitamin D on
serum lipid profile in patients with type 2 diabetes: a meta-analysis
of randomized controlled trials. Clin Nutr.

Jarman, M., Lawrence, W., Ntani, G., Tinati, T., Pease, A., Black,
C., & Baird, J. (2012). Low levels of food involvement and negative
affect reduce the quality of diet in women of lower educational
attainment. J Hum Nutr Diet, 25(5): 444-52.

Lips, P. (2001). Vitamin D deficiency and secondary hyperpar-
athyroidism in the elderly: Consequences for bone loss and
fractures and therapeutic implications. Endocr. Rev., 22, 477-501.
Lips, P. (2010). Worldwide status of vitamin D nutrition. J. Steroid
Biochem. Mol. Biol., 121,297-300.

Maeda, S.S., Kunii, I.S., Hayashi, L., & Lazaretti-Castro, M.
(2007). The effect of sun exposure on 25-hydroxyvitamin D
concentrations in young healthy subjects living in the city of Sao
Paulo, Brazil. Braz J Med Biol Res, 40 (12):1653-9.

67




Dr. Maha AlSejari

- Mahdy, S., Al-Emadi, S. A., & Khanjar, [.LA. (2010). Vitamin D
status in health care professionals in Qatar. Saudi Med J, 31: 74-77.

- Mithal, A., Wahl, D.A., Bonjour, J.P., Burckhardt, P., Dawson-
Hughes, B., Eisman, J.A., and IOF Committee of Scientific
Advisors (CSA) Nutrition Working Group. (2009). Global vitamin
D status and determinants of hypovitaminosis D. Osteoporos Int.
Nov; 20(11): 1807PMID:19543765.

- Molla, A. M., Al Badawi, M., Hammoud, M.S., Molla, A.M.,
Shukkur, M. Thalib, L., & Eliwa, M.S. (2005). Vitamin D status of
mothers and their neonates in Kuwait. Pediatr Int, 47(6): 649-52.

- Murni, I. K., Sulistyoningrum, D. C., & Oktaria, V. (2016).
Association of vitamin D deficiency with cardiovascular disease
risk in children: implications for the Asia Pacific Region Asia Pac J
Clin Nutr, 25(Suppl 1): S8-S19.

- National Institute of Health. (2018).
< https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/ >

- Powe, C.E., Evans, M.K., Wenger, J., Zonderman, A.B., Berg,
A. H., & Nalls, M. (2013). Vitamin D-binding protein and vitamin
D status of black Americans and white Americans. N EnglJ Med,
369(21): 1991-2000.

- Rockell, J. E., Green, T. J., & Skeaff, C.M. (2005). Season and
ethnicity are determinants of serum 25-hydroxyvitamin D concen-
trations in New Zealand children aged 5-14 y. J Nutr 135, 2602-
2608.

- Roughani, R., & Al-Mulla, F. (2015). The Association of Vitamin
D Receptor Polymorphisms with Multiple Sclerosis in a Case-
Control Study from Kuwait. PLoS ONE, 10 (11): e0142265.

- Selected food sources of vitamin D. Arizona Center for Integrative

- Medicine, The University of Arizona. Downloaded:
< https://integrativemedicine.arizona.edu/file/11310/vitaminD.pdf >

- Sharif, E.A. & Rizk, N.M. (2011). The prevalence of vitamin D
deficiency among female college students at Qatar University. Saudi
Med J 32, 964-965.

- Simonelli, C. (2005). The role of vitamin D deficiency in
osteoporosis and fractures. Minn Med, 88: 34-36.

68




Knowledge of Vitamin D Deficiency Factors among.........

Skaaby, T., Husemoen, L. L., Thuesen, B.H., Pisinger, C.,
Hannemann, A., Jorgensen, T., Linneberg, A. (2015). Longitudinal
associations between lifestyle and vitamin D: a general population
study with repeated vitamin D measurements. Endocrine.
THovind, P. H., Jensen, L. T., & Schwarz, P. (2016). Determinants
of vitamin D status in young adults: influence of lifestyle,
sociodemographic and anthropometric factors. BMC Public
Health, 16:385.

World Health Organization. (2014). Global Database on Body
Mass Index- BMI classification. Available:

< http://apps.who.int/bmi/index.jsp?introPage = intro 3.html >
Accessed 2018 May 29.

Yammine, K. & Al Adham, H. (2016). The status of serum vitamin
D in the population of the United Arab Emirates. FEastern
Mediterranean Health Journal, 9 (22).

Zhang, F. F., Al Hooti, S., Al Zenki, S., Alomirah, H., & Amil, K.
M.J. (2016). Vitamin D deficiency is associated with high
prevalence of diabetes in Kuwaiti adults: results from a national
survey.BMC Public Health, 16:100.

69




Dr. Maha AlSejari

Sl (o B cpa (3) Cpolish (sl Al Jol 3y 26l
AulE5 LusLain) ol o £ Cpesis oS
Lé)‘-?ﬁ-‘“-“ gé)\fu ‘.g.n K

:uaila

398 ¥l o S L e Jgunall Ldlyaall a8l 6L Juadl ual co I adas
SLES) Jaas g L5 ) e o asd ‘ﬁcmc_ﬂg‘@) Cnolind) e (oS A L il
O S s (1) oeliad el

4520 9 S Laiall Ll 5 duc Laia¥h el pasl] oo bl Y1 ulad: &l judl LSl
OASliall Shall oy olS sl cns bl )Y ‘(.\) ralind (el daadl Sl gall
@;Lal‘&‘ﬁyleq}s‘)m‘&ﬂ&ﬁ;((d) Cpolind oSl du il Lol gadl 8 5209
de Blawy! X ) (Ol e YVA e Glaul il o8 ‘—;S:LMJ.A." Lagis
oale ¥ aliadl e S (L3S — Gelaia¥l olo glall:ablull e elyal Lwad
E;ﬁ:i (4) relind adny dElaill el glall juims ¢<A) elind Jadil Lalall
Al jall A LAY Chi-square [L3Al g Anova JalaS

o) Lol Lol gadls cptis oI oS Ll ) 48 yae o Lol jll ad S ) yull C.‘al:u
el iy il G5 ey el oS S Llan] Lo 5 () ool
aleladh suas Lolay) s 3 (.\) elind (ads Ol 48 520 (g Liclaia¥) Ul
(5) i AL 3t 5 Lol m il T8 0,5 ,LLI el 2 30
Oun S i) Jol gall Ll () (pelind (oSS (haladl Glalhatl
Lol s 055

Maha M. Alsegari (Ph.D., Physical Anthropology,
Ohio State University, USA, 2005). Place of Work:
Editor in chief in Journal of Social Science, Kuwait
University, Kuwait. Areas of Reseach Interest: Men
and Women Health, Women Studies, Domestic
Violence, Impact of Social Media on Society,
Culture and Society Health.
(hunal973@hotmail.com)

70




