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ABSTRACT 
Objective: To determine frequency of vitamin D deficiency in patients presenting with fibromyalgia and its association with 
various factors. 
Study Design: Cross sectional study. 
Place and Duration of Study: Medicine department, Pak Emirates Military Hospital Rawalpindi, from Sep 2018 to Feb 2019. 
Methodology: Ninety patients of fibromyalgia were included in the study. Diagnosis of fibromyalgia was made by the 
consultant rheumatologist on the basis of American College of Rheumatology Criteria needed for fibromyalgia diagnosis and 
classification. Vitamin D levels <20ng/ml were considered as deficient. Age, education, marital status, menstrual abnormal-
lities and body mass index were correlated with the presence of vitamin D deficiency among the patients suffering from 
fibromyalgia. 
Results: Out of 90 patients of fibromyalgia, 57 (63.3%) showed the presence of vitamin D deficiency while 33 (36.7%) had        
no deficiency of vitamin D. Among the study participants 88 (97.8%) patients were females and only 2 (2.2%) patients were 
males. Mean age of the patients was 39.4 ± 3.365 years. After applying the binary logistic regression, we found that presence of 
menstrual abnormalities and high body mass index had significant association with the presence of vitamin D deficiency 
among the patients of fibromyalgia (p-value<0.05). 
Conclusion: Vitamin D deficiency emerged as a common finding among the patients of fibromyalgia in a teaching hospital of 
Pakistan. Vitamin D deficiency should be screened at the rheumatology clinics and special attention should be paid to the 
patients who are overweight or obese and female patients with the menstrual abnormalities. 
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INTRODUCTION 

A common condition often missed by the clini-
cians among the patients presenting with different 
aches and pains has been fibromyalgia. A high percen-
tage of patients (40-80%) with this disorder often re-
main undiagnosed for quite a long time.1 Fibromyalgia 
is one of the rheumatologic conditions which is preva-
lent (2-6%) in all parts of the world including Pakistan. 
1,2 It has been associated with many biochemical abnor-
malities including elevated CSF kynurenine, low se-
rum serotonin, low serum vitamin D and low red cell 
NADP, NADH, and ATP.3,4 

Vitamin D deficiency is a common problem espe-
cially among the females of developing countries incl-
uding Pakistan.5,6 Many medical, neurological and psy-
chiatric illnesses have been linked with vitamin D defi-
ciency. Endocrinopathies, rheumatologic diseases, kid-
ney diseases and mental health problems are some of 

the diseases linked with vitamin D deficiency among 
the individuals.7,8 

Vitamin D deficiency among the patients suffe-
ring from both fibromyalgia and other rheumatologic 
diseases has been frequently documented in the scien-
tific literature. Makrrani et al. concluded that vitamin D 
deficiency was more prevalent in fibromyalgia patients 
as compared to the controls.9 Majority of the patients 
with fibromyalgia had vitamin D deficiency in a study 
done in KSA.10 

This aspect of fibromyalgia and associated vita-
min D deficiency has not been studied much in our re-
gion. This study was planned with the aim to assess 
the frequency of vitamin D deficiency among the pati-
ents of fibromyalgia and analyze the associated socio-
demographic factors linked with the presence of 
vitamin D deficiency anemia among these patients. 

METHODOLOGY 

This cross sectional study was conducted at           
the General Medicine Department of Pak Emirates 
Military Hospital, Rawalpindi, between September 
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2018 to February 2019. Non-probability consecutive 
sampling technique was used to recruit the samples for 
the study. Sample size was calculated by using the 
WHO sample size calculator and keeping the popula-
tion prevalence proportion of 94%.11  

Inclusion Criteria: All the patients of fibromyalgia 
diagnosed by a consultant rheumatologist on Ameri-
can College of Rheumatologist Criteria.12 American 
College of Rheumatology Criteria needed for fibro-
myalgia diagnosis and classification was used by the 
consultant rheumatologist to make the final diagnosis 
of fibromyalgia.13,14 

Exclusion Criteria: The patients more than 60 years of 
age, those who did not give their consent, those with a 
past or current history of any chronic physical or psy-
chiatric illness, current history of substance use, pati-
ents who were pregnant or breast-feeding, had thyroid 
or parathyroid abnormalities, had osteo-malacia or 
could not read the questionnaire.  

All ethical aspects were catered for the study 
including the formal ethical approval and formal con-
sent from the patients after providing them all the 
information regarding the study and mentioning them 
their right to withdraw at any time from the study if 
they did not feel comfortable being part of the study. 
The concentration of vitamin D3 in serum was measu-
red by electrochemiluminescence immunoassay on a 
Roche Elecsys (Roche Diagnosis, Penzberg, Germany). 
15,16 It is a competitive assay in which the binding 
protein of vitamin D3 is inactivated during incubation. 
The assay employs a polyclonal antibody directed 
against vitamin D3. This method can measure the con-
centration    of vitamin D3 in the range of 4-100 ng/mL 
(10-250 nmol/L).17 Socio demographic variables of the 
study participants were also collected. Variables in the 
study included age, marital status, education, menst-
rual abnormalities and BMI. WHO classification of 
body mass index was used to group the patients acc-
ording to their weight and height ratio.14 Researchers 
designed the proforma for the study variables before 
the start of the study and all the data before the start of 
study and all the data was entered into the proforma 
before being put into the required software. 

Interpretation of vitamin D levels was done as; 
normal >30 ng/ml; deficiency levels<20 ng/dl.17 

Descriptive statistics were used in the study to 
describe the study variables using SPSS-23. Presence 
and absence of vitamin D deficiency was mentioned   
by using the percentage and frequency. Chi-square 
was the statistical test applied initially to establish any 

association between the variables and vitamin D defi-
ciency. Differences between groups were considered 
significant if p-values were ≤0.05. 

RESULTS 

On hundred and three patients of fibromyalgia 
were approached to participate in the study. Thirteen 
out of these either were fulfilling the inclusion/ exclu-
sion criteria or did not consent or withdrew consent 
later on, leaving 90 participants who had completion   
of the laboratory tests and got the reports. Mean age    
of the patients was 39.4 ± 3.365 years. Out of 90, 57 
(63.3%) showed vitamin D deficiency, while 33 (36%) 
had no deficiency of vitamin D. Table shows the dist-
ribution of the patients with respect to the presence of 
vitamin D deficiency. Presence of menstrual abnorma-
lities among the females and high body mass index 
had significant association with vitamin D deficiency 
p=0.010. 

DISCUSSION 

This study is instrumental in understanding the 
relationship of a metabolic abnormality with a disease 
whose basis is not very clear. Using simple laboratory 
investigations, around 57 (63%) of the patients enrolled 
in the study showed the presence of vitamin D defi-
ciency. A local study done in the past by Bhatty et al. 
Showed high prevalence of vitamin D deficiency 
among the females suffering from fibromyalgia.11 
These two conditions might be sharing the etiological 
basis or may have a bimodal relationship as adminis-
tration of vitamin D not only alleviates the symptoms 

Table: Characteristics of the study group and their vitamin 
D levels. 

Socio Demographic 
Factors 
 Total 

No vitamin  
D deficiency 

n (%) 
33 (36.7) 
(ng/dl) 

Vitamin D 
deficiency 

n (%) 
57 (63.3) 
(ng/dl) 

p-
value 

Age 

≤40 year 
>40 years 

29 (87.9) 
4 (12.1) 

45 ( 78.9) 
12 (21.1) 

0.274 

Marital Status 

Married 
Unmarried/widowed 

14 (42.4) 
19 (57.6) 

31 (54.4) 
26 (45.6) 

0.273 

Education 

<10 years 
≥10 years 

11 (33.3) 
22 (66.7) 

21 (36.8) 
36 ( 63.2) 

0.737 

Menstrual Abnormalities 

No 
Yes 

20 (60.6) 
13 (39.4) 

24 (42.1) 
33 (57.9) 

0.090 

Body Mass Index 

Normal 
Overweight or obese 

28 (84.8) 
5 (15.2) 

34 (59.6) 
23 (40.4) 

0.010 
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of fibromyalgia but also improves the overall quality of 
life of the individual.12 

The mechanism by which fibromyalgia and vita-
min D deficiency may be interlinked is complex and 
multidimensional. Neurotransmitter model is most 
often used to explain this relationship. Fibromyalgia is 
thought to be because of alteration in neuro-chemicals 
in brain amplifying the peripheral pain sensations. 
Vitamin D may enhance these sensations as it has been 
studied that they have a role in etiology and mainte-
nance of chronic painful conditions.4,13 

Presence of vitamin D deficiency among the pati-
ents suffering from fibromyalgia and similar rheuma-
tologic conditions has been influenced by various fac-
tors. Some of these include covering the body inclu-
ding the face, increasing age, wide spread pain index 
and high body mass index.11,14 

Use of veil (covering their body including the 
face), increasing age, wide spread pain index and high 
body mass index are few parameters linked with pres-
ence of vitamin D deficiency in studies done by Bhatty 
et al, and Nikiphorou et al.11,14 These factors may affect 
the vitamin D levels either by direct physiological 
cause or indirectly by other mechanisms. Bimodal rela-
tionship of vitamin D deficiency and fibromyalgia is 
also an interesting and emerging phenomenon.3 

Vitamin D deficiency is a problem with more   
than one dimension including physical, nutritional and 
physiological dimensions. Fibromyalgia or its treat-
ment should be understood by taking into account all 
these dimensions. Even etiological factors for fibromy-
algia may include vitamin D deficiency. When the 
symptomatology of this illness start, patient is usually 
unable to comprehend the vague symptoms. These sy-
mptoms may be due to vitamin D deficiency which 
sometimes causes delay in diagnosis and treatment of 
this aspect of fibromyalgia. Normal vitamin D levels 
are required for good overall quality of life especially 
among the patients with fibromyalgia and other rheu-
matologic disorders.12 Timely diagnosis by the treating 
clinician may be related to better results in managing 
this chronic painful condition.12,17 

Age was not related to the presence of vitamin D 
deficiency in our study. Vitamin D deficiency among 
the patients of fibromyalgia was not statistically rela-
ted to increasing age in studies done across the world. 
Studies of Bhatty et al and Maafi et al, are important in 
this regard, which could not establish any relationship 
of age with the presence of vitamin D deficiency.11,18 
Reason might be narrow age range of our study 

population as we only included patients below the   
age of sixty. More studies are needed with wide age 
range and sophisticated study design to ascertain this 
association. 

Presence of menstrual abnormalities was strongly 
related to the presence of vitamin D deficiency in our 
study on both chi-square and binary logistic regression 
(p-value <0.05). Past studies have also supported this 
association.19 

Study of Matyjaszek-Matuszek et al is worth men-
tioning in this regard which came up with the finding 
that menstrual abnormalities have a strong relation-
ship with presence of vitamin D deficiency.19 Menstu-
ral abnormalities include oligomenorrhea, menorrha-
gia, dysmenorrhea, abnormal uterine bleeding, prem-
enstrual syndrome, premenstrual dysphoric disorder 
etc. Fibromyalgia, menstrual abnormalities and vita-
min D levels may be interlinked and a positive feed-
back loop among these may worsen the condition of 
patients. Therefore, timely screening and a multi-disci-
plinary approach involving a gynecologist and a rheu-
matologist may prove beneficial for the patient. 

Previous researches have highlighted the inverse 
relationship of body mass index with iron deficiency 
anemia.14,19 Nikiphorou et al. performed an interesting 
analysis which included BMI as an independent vari-
able and they came up with the result that it has signi-
ficant association with the presence of vitamin D defi-
ciency.14 This was not the finding in our study. Sample 
from one center and strict inclusion criteria may be    
the reason of our finding. Studies with large sample 
size with wide range of age group may support this 
association. 

LIMITATIONS OF STUDY 

Limitation of the study include the confounding vari-
ables which were not studied, like the nutrition status and 
using of veil etc. They could be studied in future researches 
on this topic. For establishing the exact cause and effect 
relationship between vitamin D levels and fibromyalgia case 
control or cohort studies would be better options but they 
involve more time and resources. Using the results of our 
study as a baseline data researchers could plan more studies 
and generate better results. 

CONCLUSION 

Vitamin D deficiency emerged as a common finding 
among the patients of fibromyalgia in at a tertiary care hos-
pital of Pakistan. Vitamin D deficiency should be screened at 
the rheumatology clinics and special attention should be paid 
to the patients who are overweight or obese and female 
patients with menstrual abnormalities. 
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