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Abstract

Background: In the past few decades, great attention has been paid to vitamin D deficiency
and has been reported to be associated with a growing list of conditions. Nonspecific muscu-
loskeletal manifestations are a common problem in vitamin D deficiency.

The aim of this case series study was to explore the different nonspecific musculoskeletal
presentations of this deficiency among adult people.

Patients and methods: A descriptive study was designed to determine the prevalence of non-
specific musculoskeletal symptoms with vitamin D deficiency among adult patients visiting a
private clinic in holy Kerbala/ Iraq during two years period.

Result and discussion: Shinbone pain and fatigue were the most prevalent symptoms and
showed positive association with vitamin D level. Other symptoms included low backache,
proximal muscle ache and knee osteoarthritis. The association of these symptoms with demo-
graphic and anthropometric measures were explained. Vitamin D deficiency is a prevalent con-
dition and need to be investigated even in countries with apparently high sun light exposure.
Keywords: Shinbone pain, Fatigue, Musculoskeletal Presentation, Vitamin D Deficiency.

Introduction

Vitamin D deficiency (VDD) is a common
global health problem. There is a large bulk
of literatures covering the association be-
tween Vitamin Deficiency (VD) and non-
specific musculoskeletal (MSK) disorders ,
in addition to its potential role in the pre-
vention of several non-MSK conditions ¢-
1. However, the prevalence of VDD is
greatly variable and depends on age, gen-
der, obesity, physical activity, skin color,
exposure to sun light, geography in addi-
tion to the pattern of diet intake ®517) It is
common among all age groups, but more
prevalent among elderly people 617,

Vitamin D is produced mainly (80-90%) in
the skin under the effect of sunlight expo-
sure and to a lesser degree, from dietary
sources 12 Therefore, exposure to sun
light play a profound role in preventing
VDD. However, many studies showed that
VDD is also common in sunny Middle East
and Gulf countries, especially in women

and mainly during menopausal ages % 6-
22) Limited sun exposure - in the Middle
East women - is attributed to wearing tradi-
tional an “abayah” (a full black veil that co-
vers the whole body except the face) and
limited outdoor activity for social reasons
(6, 16-20, 22).

Vitamin D deficiency presentation varies in
accordance with its roles and impact played
in human being body. Many studies con-
cluded that, VDD increases sensitivity to
pain and even a slight decline in this vita-
min intensifies pain, whereas modification
of this vitamin through supplementation re-
lieves pain € 18:20),

The type of pain in patients with VDD
ranged between diffused nonspecifiec to a
localized bone pain. Common /manifesta-
tions of VDD are proximal muscle weak-
ness and aches, low back pain“and=throlb===
bing bone pain elicited with pressure.over
the sternum or tibia (shinbone) © 13 14,18, 23-
%), Leg pain in adults, is usually'attributed
to osteoarthritis of the knee and hipjoints,
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or because of the radiating pain of lumbar
spine conditions and other causes.

In holy Kerbala/lraq, population-based
studies in healthy female subjects by Dar-
wish (2016) and Al.Araji. and his col-
leagues %17, showed that VDD is preva-
lent (71.25%) and (86%) respectively 9
@1, Similar conclusion was drawn by a
study in a nearby city (Hilla) (2019), VDD
prevalence (76%) among healthy women in
the reproductive age ©2.

The objective of this descriptive study was
to determine the prevalence of nonspecific
symptoms, especially shinbone pain among
patients with deficient VD in holy Kerbala/
Irag. Holy Kerbala is a sunny city located
in the central part of Irag 100 Km to the
south of the capital Baghdad.

Patients and Methods

This study represents a case series descrip-
tive study performed in a private clinic in
holy Kerbala/ Iraq between 1% January
2017 to 31° December 2018. It included all
patients visiting the private clinic with VD
level below 30 ng/ml. Two hundred forty-
seven patients were included, and all pre-
senting symptoms and signs were registered
through interviews and physical examina-
tion. Demographic information including
age, gender and residency were obtained in
addition to anthropometric measures
(weight and height), were collected.

The chief complaint of nonspecific MSK
pain among the patients were one or more
of the fallowing complaints: low backache,
proximal muscle ache, fatigue, shinbone
pain and knee osteoarthritis for > 6 weeks
were studied.

Patients with secondary causes of MSK
pain; such as trauma, hepatic or renal dis-
ease, malignancy as indicated through ap-
propriate clinical, radiological and labora-
tory examinations, were excluded from the
study.

Low back pain due to strain or interverte-
bral disc displacement were excluded. Os-
teoarthritis in knee or spine was confirmed

through medical history clinical examina-
tion, in addition to radiography, if neces-
sary. Physiologic fatigue characterized by
diminished capacity to perform daily func-
tions, and usually accompanied by a feeling
of tiredness. The shinbone pain and tender-
ness was elicited with moderate force ex-
erted by pressing the thumb on the anterior
surface of tibia .

Proximal muscle ache presents as symmet-
rical weakness of muscles closest to the
body's midline in upper and/or lower limbs.
Vitamin D level was assessed by measuring
25-hydroxyvitamin D [25(OH) D] concen-
trations, using Cobase 411 analyzer
(Roche) Hitachi high-Technologies corpo-
ration (Tokyo-Japan) 14/11/2016. Serial No
Sn 6396-07 REF. 04775279001 GTIN.
0401563093703. According to Current In-
ternational ~ Osteoporosis ~ Foundation
Guidelines and the Institute of Medicine
(IOM), 25(OH)D ranged between 30-60
ng/ml is considered as normal level,
whereas 20-30 ng/ml is insufficient, 10-20
ng/ ml is deficient and lower than 10 ng/ml
is regarded as severe deficient ®*3%. Serum
Calcium level was estimated by using Bs-
240 Pro (Minidray / China).
Anthropometric measurements: Weight
was measured by accurate calibrated bal-
ance weighting scale that recommended by
the World Health Organization (WHO),
without shoes. Height was measured with-
out shoes using tape measure from upper
most point on the head. The reliable indica-
tor of obesity is using Body Mass Index
(BMI) (Quetelet’s index) that is defined as
the individual's body weight divided by the
square of height ©%.

According to BMI, people might be under-
weight when BMI is <18.5; normal healthy
when 18.5 - <24.9, over weight when <25d
and obese when it exceeds 30. Additionally,
obesity might be mild or class I (BMI=30 -
< 35), moderate or class II (BMI=35 - 40)
and sever or class IIT (BMI> 40).

All the patients received a weekly dose of
50000 IU of cholecalciferol orally for 6-8
weeks and reexamined afterward to deter-
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mine clinical and biochemical response as-
sessment. A data matrix was produced from
the answered questionnaires using the Sta-
tistical Package for Social Sciences version
21 (SPSS-21). The statistical analysis in-
cludes using descriptive statistics, chi-
squared test for comparing categories, t-test
and ANOVA test for comparing means and
correlation analysis for continuous quanti-
tative variables. The p-value < 0.05 was
considered as statistically significant.

Results

Two hundred forty-seven patients were in-
cluded in the study, and the main demo-
graphic and other characteristics are shown
in table 1. Females formed the majority of
patients (84.9%), and male to female ratio
was 1: 5.64 and two thirds of them were
above 40 year in age. Three quarters of the
participants (73.7%) reported partial or no
sunlight exposure, while a great majority
(82.2%) reported no or occasional milk
consumption (table 1). The mean age of the
participants was 45.67+15.91 year (range
12-80 years), however, the age distribution
was almost normal (table 1, figure 1).

The mean blood 25(0OH) D3 level was
15.09 £.19 ng/ml. (range 4.20 -29.30 ng/ml,
figure 2), while the mean serum Calcium
level was 8.92+1.133mg. (Range 0.93-
13.60mg.). The mean weight was
75.51+£16.22 Kg., while the mean height
was 147.42+11.02 cm. making the mean
Body Mass Index (BMI) 34.82+8.05, which
indicate right shifted BMI index of the sam-
ple. The mean VD level in male patients
was highly significantly more than females
16.54+5.06ng/ml  vs. 12.72+5.73ng/ml,
<.001). Similarly, a highly significant gen-
der difference was found in the distribution
of VDD categories (p=.002). The propor-
tion of sever VDD was 8.1% among male
patients compared to 36.7% among fe-
males. More than one half of the sample had
deficient VD, level while one third had

sever VDD (figure 3).
The majority of the participants were from
urban residency (table 1, figure 4); how-
ever, there was no significant difference in
VD mean level between these two catego-
ries (p=0.962). For residency, the propor-
tion of sever VDD was 34.5% among urban
resident patients compared to 24.5% among
rural resident patients, but here again the
difference was not significant (p=.356). The
serum level of VD showed a rising trend as
the frequency of milk consumption was re-
ported to be higher (17.3 ng/ml for those
who take milk daily vs. 13.5 ng/ml for those
who consume milk occasionally), however
the difference was not significant.

Only a small minority of the patients had
normal BMI (9.3%), while the remaining
majority (91.7%) were overweight or
obese. One fifth were in class I, while one
quarter was in each of class Il and III (figure
4).

The clinical presentation of this group of
patients with VDD showed that the most
common symptom was shinbone pain
(59.5%), followed by fatigue (43.3%) and
then backache (40.5%, table 2).

Patients with shinbone pain were found to
have a significantly lower mean VD level
than those with no shinbone pain (p=.032).
Similarly, when the mean VD level was
compared among those who have fatigue
and those who do not, the difference was
significant (p=.023). For the other symp-
toms, the difference was also significant for
muscle ache and knee osteoarthritis (p=.031
and .012, respectively). However, for back-
ache the difference was not significant
(p=901).

When ANOVA test was used to compare
mean VD level among the different groups
according to their exposure to sun light, the
difference was highly significant (p=.006)
towards higher sunlight exposure, while for
age groups and BMI groups, the differences
were not significant (p=.240 and .143, re-
spectively).
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Table 1. The distribution of demographic and other characteristics among patients with vita-
min deficiency in a private clinic in holy Kerbala / Iraq in 2018 (n=247)

Variable Group Frequency | Percentage
Gender Male 37 15.0
Female 210 85.0
Children (less than 15 year) | 5 2.0
Teenager (15 -19 year) 8 3.2
Age group Young adult (20 - 25 year) | 11 45
adult (25 - 40 year) 68 27.5
Middle age (40 - 60 year) 109 44.1
Old age (more than 60 year) | 46 18.6
Residence Urban 194 78.5
Rural 53 21.5
Daily 35 14.2
Milk consumption | Weekly 29 11.7
Occasionally 65 26.3
Null 138 55.9
Sun light exposure | Daily 65 26.3
partially 138 55.9
Null 44 17.8
Normal healthy weight 23 9.3
BMI Classification | Over weight 48 19.4
Obese 176 71.3
Total 247 100

Frequency

7

Age

Figure 1. The age distribution of patients with vitamin deficiency in a private clinic in holy

Frequency

Kerbala / Iraq in 2018 (n=247)
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Figure 2. The distribution of serum vitamin level among patients in a private clinic in holy
Kerbala / Iraq in 2018 (n=247)

M Severe deficient (0- 10 }
H Deficient (10.1 - 20)
m Insufficient.(20.1 - 30)

Figure 3. The distribution of serum VD level categories among patients in a private clinic in
holy Kerbala/Iraq in 2018 (n=247)

H Normal BMI (18.5 - 24.9)

W overwt (25 - 29.9)

m Class | obesity (30 -34.9)

M Class Il obesity (35 -39.9)

26.6%

u Classlll Morbid obesity (240)

Figure 4. The Body Mass Index (BMI) distribution of patients with vitamin deficiency in a
private clinic in holy Kerbala / Iraq in 2018 (n=247)

Table 2. The distribution of symptoms among patients with VD deficiency in a private clinic
in holy Kerbala / Iraq in 2018 (n=247)

Variable Group | Frequency | Percentage
Backache Positive 100 40.5
Negative 147 59.5
Muscle ache | Positive 77 31.2
Negative 170 68.8
Fatigue Positive 107 43.3
Negative 140 56.7
Shin bone Positive 147 59.5
pain Negative 100 40.5
Osteoarthritis | Positive 96 38.9
Negative 151 61.1
Total 247 100

Correlation analysis between the symptoms
with VD level showed very low or low cor-
relation coefficients (r = 0.05-0.16), and
this might be related to the small size sam-
ple.

Of 151 patients with shinbone pain, only 42
patients could be followed up until VD

level was brought within normal range after
3-6 months, where only thirteen patients
were still complaining of local tibial (shin-
bone) pain in varying degrees. This means
that cure rate was 69%. For those (¥ pa-
tients who did not responded to VD supple-
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mentation, further biochemical investiga-
tions have been done to exclude the possi-
bility of osteomalacia. Two of them showed
clinical and biochemical abnormalities
compatible with osteomalacia, while the
majority (11 patients) continue to complain
in spite VD supplementation.

Discussion

Traditional risk factors for low VD include
advancing age, female gender, obesity and
low sun light exposure *17. Two hundred
forty-seven patients with a wide range of
age (12 - 82 years), a mean of 45.67 years
were encountered in this group of patients
with VDD (figure 1). This finding is con-
sistent with a previous study in holy Ker-
bala by Al-Faissaly (2016) ©® and with
most other published studies in other places
(16-18,20,22) ‘The skin of older age, is usually
associated with a decreased ability to pro-
duce active VD %),

Females were found to have a significantly
lower mean VD and higher proportion of
VDD, and this is similar to the results of
earlier studies in holy Kerbala (1% 31-36.37),
Sulaimani/Iraq *¥ and other studies in Mid-
dle East and Gulf region (1% 20:22.38.39) p
these countries, VDD was attributed to the
lack of sunlight exposure; due to the fact
that women tend to spend more time in-
doors and to their style of clothing ©% 3%,
and the findings in the present study indi-
cated that sunlight exposure was a highly
significant predictor.

In the present study, occasionally or no milk
consumption formed 82.2%, and there was
a positive rising mean VD level as the fre-
quency of milk consumption was increased.
Al.Araji and his colleague study in holy
Kerbala (2017) found a significant associa-
tion between VD level and amount of milk
taking GV The Canadian Health Measures
Survey (2013) reported that people who
consumed milk once or more per day had a
higher average VD level than those who
consumed milk less than once per day “*
41 Additionally, lack of food items fortified
with VD in the market of Middle Eastern

countries may add to the problem ©%),

In Iraq, more than two thirds of population
are overweight “> %3 In this study, over-
weight patients formed 90.7 % of the sam-
ple. Obesity is considered as a risk factor in
VDD, due to excess fat-soluble VD deposi-
tion in body fat tissue > 2> 449 or other
unexplained mechanism ©%. In addition,
obesity may decrease movement and then
outdoor activities and sun exposure is re-
stricted !”. On the contrary, low VD level
may increase adiposity through increased
lipogenesis as a result of elevated parathy-
roid hormone concentrations “4©).

The majority of the participants in the pre-
sent study were from urban residency, but
on comparing mean VD level and VDD
prevalence, there was no significant differ-
ence between urban and rural categories
(p=0.962). It is true that most of rural
women in holy Kerbala work in agricultural
fields, but their bodies are fully dressed by
“abayah” during their outdoor activities.
Sun exposure is considered as a major con-
tributor to VD status as was indicated by the
present study. Al.Araji. and his colleagues,
found a significant association between VD
level and the duration of sun exposure .
A large number of studies have suggested
that there is an association between VDD
and variety of non-specific MSK manifes-
tations. The common conditions are muscle
weakness, fatigue, osteoporosis, low back
pain, arthralgia, rib and leg pain ® 13- 18,20,
22,23,25. 2747 Pain due to VDD is well de-
fined and felt in the bones, not in the joints
due metabolic changes ?¥.

In this study, the MSK presentation of VDD
showed that the most common symptom
was shinbone pain, followed by unex-
plained fatigue and then backache (table 1).
When the mean VD level was compared
among those who have shinbone pain and
those who do not, the difference was signif-
icant (p=.032). However, the mean VD
level was only lower in those who com-
plained from shinbone pain, while for all
other symptoms it was higher among those
who did not have the symptom (Table 1).
This result indicate an association between
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VDD with non-specific shinbone pain and
tenderness. This result consistent with find-
ings of other previously published studies
in Iran (2011, 2018) 4% 13 Similarly, when
the mean VD level was compared among
those who have unexplained fatigue and
those who do not; the difference was signif-
icant (p=.023). This finding consistent with
conclusion of Al-Faissaly’s study (2016),
but, it is inconsistent with the study of Sha-
heed Beheshti Hospital, Babol, Iran, (2011)
in which arthralgia was the second common
complaint (!0,

However, for backache the difference was
not significant (p=901). For the other
symptoms, significant association was
found with muscle ache and knee osteoar-
thritis (p=.031 and .012, respectively).
Many studies confirmed that VD supple-
mentation could relieve the pain in the pa-
tient with VDD % 2529, 30.47-49) However,
some other studies have found no associa-
tion of VDD with MSK pain and no effect
of VD supplementation on pain (839-53),
Contradictory results of different studies
may be related to patient selection and def-
inition of pain and its regions. However, the
possibility of VDD can aggravate or accel-
erate MSK pain in genetically predisposed
people cannot be ruled out 1%,
Unfortunately, of (151) patients with shin-
bone pain only “? one followed up until VD
level raised within normal range through 3-
6 months. Of those patients, only !¥) they
still complained of local shinbone pain in
varying degrees, i.e. 69% the pain is re-
solved or much better. This result consistent
with other studies which reported that many
patients with VDD and leg pain responded
to VD supplementation (2010, 2014) ¢339
There are few limitations in this study, such
as 42 patients with shinbone pain which re-
turned back for follow up and these formed
only (27.8%) of all patients with shinbone
pain. The second limitation is lack of con-
trol group. Another limitation is lack serum
alkaline phosphatase estimation, which is
consider as the best test for suspected cases
of subclinical osteomalacia in spite of a

high false positive rate. However, a defini-
tive diagnosis of osteomalacia requires
bone biopsy ©?.

Conclusion

In conclusion, the results of this case series
descriptive study showed that there is a pos-
itive association between VDD and nonspe-
cific MSK complaints, including bone pain,
muscle weakness, backache, fatigue, and
osteoarthritis and this result consistent with
large bulk of studies indicative of these
findings. Shinbone pain and fatigue were
the most prevalent symptoms particularly in
women. These results need to be confirmed
by further studies. This outcome empha-
sizes the need of education among the gen-
eral population that, nonspecific shinbone
pain alone and or other nonspecific MSK
symptoms might indicate to check of vita-
min D status.
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