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Ismael Hasan Jawad, Hasan Alwan Baiee'

Department of Community Health Nursing, College Nursing, University of Babylon,
"Department of Family and Community Medicine, Hammurabi College of Medicine, University of Babylon, Hilla, Irag

Background: Vitamin D has different biological actions in the body. Vitamin D has the pleiotropic effects in multiple organ systems, and
Vitamin D deficiency (VDD) was suggested to be associated with overweight and obesity according to previous reports. Several interventional
studies have examined the effect of Vitamin D supplementation on overweight and obesity. Objectives: the aim of this study is to identify
the prevalence of VDD and its correlate with overweight and obesity in community-dwelling old adults. Materials and Methods: This was
a cross-sectional study that included convenient consecutive sample of elderly people who attended the office of retired employees and the
elders’ home in Hilla City-Babylon Province—Iraq. The period of the study started from the first of January to September 2019, and a pretested
semi-structured questionnaire was used to interview the participants after obtaining their verbal consent. The sample included (300) old adults
of both genders; the serum level of Vitamin D was assessed by chemoimmunoassay method. The weight was measured in kilograms by using
weight measuring balanced scale for all individuals, and height was measured (in centimeters) by using a fixed board in standing position without
shoes, the head in the horizontal plane. The body mass index was calculated according to weight in kg/height in m?. Results: The study included
300 participants; most of the study sample had either insufficiency or deficiency of Vitamin D level. Obese and overweight elders in this study
had significant low serum Vitamin D level (both deficiency and insufficiency of vitamin) as compared to the nonobese group; this difference
was statistically significant P < 0.05. Conclusion: There was a significant inverse relationship between Vitamin D level and excess body
weight in Iraqi old adults.
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INTRODUCTION Obesity is a serious health problem because it is proved as a
risk factor for most chronic noncommunicable diseases and

Since the beginning of this century, interest in Vitamin D leading to increase morbidity and mortality.”!% In older adults,

has brought significant attention to the researchers and lay epidemiological studies have been performed to establish a

communities, ar'ld. this 1ead's to ‘an increase in the ¥1um"ber of  .ausal relationship between excess body weight (high body
researches on this issue.'! Vitamin D, a fat-soluble vitamin that | 144¢ index [BMI]) and some chronic diseases;*1?! all-cause

now is recognized as a prohormone thatrecently has animportant  myortality; and reduced life expectancy.’!
role in reproductive health. Vitamin D deficiency (VDD) had
high prevalence worldwide and was estimated to affect about
50% of the population worldwide."”! Vitamin D is a fat-soluble
vitamin highly important for skeletal health. Its deficiency is
very common and a worldwide metabolic disorder.’) VDD
considered an epidemic nowadays. Significant debates
regarding this health problem, with lack of evidence to justify
a request for mass screening,™ low serum Vitamin D levels
are associated with increased mortality and poor prognosis for
a variety of chronic diseases and health-related problems.[5¢! ~ Submission: 25-12-2019 Accepted: 31-12-2019 Published Online: 17-03-2020
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The number of obese persons in 2015 alone exceeds 6 million
adults worldwide.”’ Obesity during the past three decades
had almost doubled among people worldwide.>* Recently,
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the American Medical Association has classified obesity as a
disease.[' Vitamin D role goes beyond just regulation calcium
and phosphorous to a possible role in obesity.['"

Many epidemiological studies, several parameters have been
investigated to identify the correlation between this hormone
and overweight and obesity.l'? The elderly fatty women with
high BMI had a significant lower level of serum Vitamin D.!*!

The relationship between Vitamin D low level and obesity has
been identified as a significant health issue globally, and there
is clear evidence that they are correlated; even though, the
casualty remains controversial.l'*!*] The prevalence of VDD
was high in Norwegian adults with high BMI.[!¢]

The aim of this study was to identify the prevalence of Vitamin
D among elderly people and the relationship between obesity
and Vitamin D.

MareriaLs AND MEeTHODS
Study design and subjects

This was a cross-sectional study conducted on 300 consecutive
Iraqi old adults (>65 years of age) who attended the office of
retired employees in Babylon Province as well as the residents
of the geriatric home in Hillah City, Babylon Province, Iraq.

The period of the study started from the first of January to
September 2019, and a pretested semi-structured questionnaire
was used to interview the participants after obtaining their verbal
consents, the sample included old adults (65 years of age and
more) of both genders; serum level of Vitamin D was assessed
using chemoimmunoassay method. The weight was measured
in kilograms by using the balanced scale for all individuals,
height was measured (in centimeters) by using a fixed board
in the standing position without shoes, and the head in the
horizontal plane. The BMI was calculated according to weight
in kg/height in m?, then classified according to the World Health
Organization (WHO) categories for adults aged >25 years and
older as: underweight <18.9 kg/m?, ideal (normal) 19-24.9 kg/m’,
overweight 25-29.9 kg/m?, and obese >30 kg/m>.

Statistical analysis

Data analysis was using the Statistical Package for the Social
Sciences version 22 (SPSS, IBM Company, Chicago, USA).
Qualitative data were described using the number and percent.
Quantitative data were presented as mean and standard
deviation. Chi-square test was applied for comparison of
categories. P < 0.05 was adopted as the level of statistical
significance.

Ethical consideration

The study was conducted in accordance with the ethical
principles that have their origin in the Declaration of Helsinki.
It was carried out with patients’ verbal and analytical approval
before the sample was taken. The study protocol and the subject
information and consent form were reviewed and approved
by a local ethics committee (College of Nursing, University
of Babylon).

ResuLts

Table 1 shows the distribution of elders according to their age
and mean age of the study groups, 65-69 years group is the
dominant age group, and the overall mean age is 70.44.

Results also found that the frequency distribution of the study
participants according to the means of Vitamin D level by gender
the mean of Vitamin D level among females is lower than Vitamin
D level among males (females: 19.5 ng/ml; males: 25.8 ng/ml).

Regarding the distribution of the elders according to age
group, results found that most of the participants were in the
age group 65-69 years (56%).

Table 2 shows that 72% of overweight elderly men and women
have either deficient or in sufficient level of serum Vitamin D
level, whereas 83.1% of the obese study group have deficient
or insufficient Vitamin D level, this difference is highly
statistically significant (y*> = 25.84 P <0.001).

Table 3 shows that 80.4% of old males (obese),
69.5% (overweight) and 56% (normal) have low serum Vitamin
D level (<3 ng/ml) most of them with deficient or insufficient
level, this table also explains a positive highly significant
association between low Vitamin D and having high (BMI)
among elderly males y* =57.99, df = 2, P < 0.002, there is an
inverse relationship between the two variables.

Table 4 shows that 84.1% of old females (obese),
74% (overweight) and 51.1% (normal). Low serum Vitamin
D level (<30 ng/ml are significantly associated with high
BMI both (overweight and obesity) among elderly women
x> =57.99, df =2, P <0.002, there is an inverse relationship
between the two variables.

Discussion

Findings of this study depict that the prevalence of low Vitamin
D serum level is higher among elderly women compared to
men. The proportion of participants with insufficient and
deficient Vitamin D in this study is high; this high prevalence
is similar to that reported by other researchers.!'” In a survey
conducted in Korea, the prevalence of VDD at the national
level in both males and females is lower than the prevalence
found in our study,"'® but in a similar nationwide study
conducted in Thailand, the prevalence in both male and females
are much lower than ours.!'”’

The prevalence of VDD in this study is higher than that found
in a local study conducted in Baghdad among 20 Parkinson

Table 1: Frequency distribution of the mean age of the
study group

Parameter (years) n Mean of the age (years)
65-69 168 67

70-74 84 73

75-80 and more 48 78

Total 300 70.44
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Iraqi patients with the mean age of 59 years (62.5%). The same
study reported that the proportion of VDD was much lower in
the control group (27.5%).%" A recent cohort study carried out
on Irish elderly people showed that the prevalence of VDD
and insufficiency was 13.1% among Caucasian old adults.*"

Studies found that aging is strongly associated with an
increasing proportion of VDD and insufficiency.?>?*! Elder
people are more liable to this deficiency because of so many
reasons, not only to inadequate skin production but also due to
less exposure ultraviolet sunlight exposure, very low Vitamin
D in food, malabsorption, and liver and kidney impairment,
which lead to decrease hydroxylation.**** In the current study,
the prevalence of obesity and overweight are 53% and 28%,
respectively, this prevalence is higher than that documented by
WHO, about 40% the population are suffering from excessive
weight and 13% from obesity,®! two millions of adults from
both gender globally were overweight, with over 650 million
being obese,”! this means that obesity is a health problem of
high concern worldwide®*! that has serious implications on
both individuals and societies.?**!l In a random sample (401
Libyan adults), the prevalence of obesity and overweight is
close to the finding of the current study, this may be explained

by the fact of the similarity in culture and unhealthy lifestyle in
the two societies.?” The results of this study reveals that there
is a statistically high significant inverse association between
high BMI (obesity and overweight) and low serum Vitamin
D (VDD and insufficiency), this finding is consistent with the
results of other studies, that explained a high prevalence rates
of obesity and low level of Vitamin D; thus, the two health
problems are related to each other and take the picture of
pandemic and have serious health effects to Iraqi patients or
patients worldwide.?"

Having a normal BMI was also associated with a 20% lower
risk of VDD in old adults,? but other studies depicted that
obese patients have lower serum levels of Vitamin D.B23
This may be a cause or effect still uncertain. However,
experimental studies have not confirmed sold advantage of
Vitamin D supplementation in terms of weight loss.* In
recent study conducted on 75 participants in Alexandria-Egypt
reported that the BMI was shown to be a significant negative
correlation with serum level of Vitamin D.’ Serum Vitamin
D was inversely associated with excess fat in the body. In
addition, VDD was positively associated with both general
and abdominal obesity.>¢

Table 2: Association between Vitamin D level and body mass index of the study group

BMI (kg/m?) Vitamin D level Total, Vi P
Deficiency Insufficiency Normal Deficient or n (%)

(0-20 ng/ml) (21-29 ng/ml) (30-100 ng/ml) insufficient (%)
Normal (18.5-24.9) 19 (9.4) 11 (8.0) 26 (31.4) 33.5 56 (19) 25.84 <0.001*
Overweight (25-29.9) 23 (31.7) 37 (42.0) 23 (34.3) 72.2 83 (28)
Obese (30 or more) 94 (58.9) 40 (50.0) 27 (34.3) 83.1 161 (53)
Total (%) 136 (100.0) 88 (100.0) 76 (100.0) 300 (100)
*Fisher-exact test. BMI: Body mass index
Table 3: Association between Vitamin D level and body mass index among males
Study variables Vitamin D level among males Vi P
BMI Deficiency Insufficiency Normal Total Deficiency or

(0-20 ng/ml) (21-29 ng/ml) (30-100 ng/ml) insufficient, %

Normal (18.5-24.9) 6 (15.4) 8 (25.8) 11 (37.9) 25(25.3) 56 57.99 <0.002
Over weight (25-29.9) 8 (20.5) 15 (48.4) 10 (34.5) 33.3(33) 69.50
Obese (30 or more) 25 (64.1) 8 (28.8) 8 (27.6) 41 (41.4) 80.40
Total (%) 39 (100.0) 31 (100.0) 29 (100.0) 99 (100)
BMI: Body mass index
Table 4: Association between Vitamin D level and body mass index among females
Study variables Vitamin D level among females Va P
BMI Deficiency Insufficiency Normal Total Deficient and

(0-20 ng/ml) (21-29 ng/ml) (30-100 ng/ml) insufficient, %
Normal (18.5-24.9) 13 (13.4) 3(5.3) 15(31.9) 31 (15.4) 51.10 57.99 <0.002%
Over weight (25-29.9) 15 (15.5) 22 (38.5) 13 (27.7) 50 (24.9) 74
Obese (30 or more) 69 (71) 32 (56.2) 19 (40.4) 120 (59.7) 84.10
Total (%) 97 (100.0) 57 (100.0) 47 (100.0) 201 (100)

*Fisher-exact test. BMI: Body mass index
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Many studies reported that VDD was associated with obesity
irrespective of age.’”! A recent study revealed that after
taking 50,000 international units per week of Vitamin D
supplementation for 6 weeks, weight, waist circumference,
and BMI were decreased significantly and serum Vitamin D
increased compared to the control group.*® Contrary to our
study, there is no significant statistical association between
VDD and obesity,**” other study reported that increasing BMI
was associated with higher Vitamin D levels.[*] These results
require the serious attention of the health-care providers to
put an effective and efficient intervention plan to prevent and
control these widely spread health problems to avoid serious
health-related preventable consequences.

CoNncLusIoN

We can conclude from the findings of the present study that
there was a significant inverse relationship between Vitamin
D level and excess body weight in Iraqi old adults.

Limitations

Data were not collected regarding dietary source of Vitamin
D intake; the study had not included the measurement of
parathyroid hormone which would give information about
the association between Vitamin D and the hormone because
of'its high cost in most laboratories, this cross-sectional study
does not prove the casualty and cannot exclude the possibility
of reverse causality, in addition to the relatively small sample
size which may affect the generalization of the results.
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