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Introduction

Rheumatoid arthritis is a chronic autoimmune disease character-
ized by loss of  self-tolerance leading to immune activation par-
ticularly against synovial tissues [1].

The presence of  rheumatoid arthritis is associated with chronic 
long standing synovitis, and juxtaarticular osteoporosis of  the 

synovial joints, with a resultant multiple joint pain, inflammation, 
erosions and deformities [2-7]. 

The chronicity of  the disease, bone and joint lesions are associ-
ated with decreased patient’s functional capacity at the level of  
daily living, vocational and a vocational activities and a higher dis-
ability index [8-16].
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Abstract

Background: Vitamin D deficiency was reported to be common in rheumatoid arthritis patients and an association with 
female sex, disease severity, higher disease activity and worse quality of  life was suggested.
Objectives: To estimate the prevalence of  different levels of  vitamin D and disability among female patients with rheuma-
toid arthritis, and to investigate its possible impact on the degree of  disability in rheumatoid arthritis.
Subjects & Methods: A cross sectional hospital-based survey conducted during the year 2015-2016. Total number of  
patients included in the study was 160, with a mean age of  44.80 ± 3.69 years. The data was collected through an interview 
questionnaire from all participants over a period of  one month (November 2015).
Results: The prevalence of  low levels of  vitamin D and disability among rheumatoid arthritis patients was 54.4% and 
63.7% respectively. There was no statistically significant difference between different levels of  vitamin D regarding age 
and duration of  rheumatoid arthritis (P > 0.05). Class IV and III of  disability was commonly reported among rheumatoid 
arthritis patients with a disease duration of  more than 5 years and represented 27.3% and 24.5% respectively, and there was 
statistically significant difference (P < 0.05). There was a significant association between different classes of  disability and 
different levels of  vitamin D (χ2 = 15.28, P < 0.05).
Conclusion: It appears that low vitamin D is highly prevalent in patients with rheumatoid arthritis and that vitamin D insuf-
ficiency and deficiency may be linked to disease impact on functional ability and disability.

Keywords: Prevalence; Vitamin D; Disability; Rheumatoid Arthritis; Female Patients; Egypt.

http://dx.doi.org/10.19070/2470-4520-1600012


Abogamal AF, Yasein YA, Mansour AE, Nassar Y, Mahmoud E, et al., (2016) Prevalence of  Low Vitamin D and Disability Among Egyptian Female Patients with Rheumatoid Arthritis. 
Int J Bone Rheumatol Res. 3(7), 56-61. 57

 OPEN ACCESS                                                                                                                                                                                https://scidoc.org/IJBRR.php

Vitamin D is the main player for the musculoskeletal health, bone, 
and muscle metabolism. Many observational studies have deter-
mined positive clinical relationships between vitamin D serum 
concentration, physical performance, and muscle fatigue, muscle 
and bone mass [17-24].

Vitamin D deficiency was reported to be common in rheumatoid 
arthritis patients and an association with female sex, disease sever-
ity, higher disease activity and worse quality of  life was suggested 
[25-27].

On the other hand Several RCTs and meta-analyses have investi-
gated the effect of  vitamin D supplementation on musculoskele-
tal system and reported a patient significant benefit at many levels, 
including muscle strength, fatigue, bone mass, risk of  fall and over 
all physical performance [28-36].

The current study was conducted to estimate; the prevalence of  
different levels of  vitamin D and disability among female patients 
with rheumatoid arthritis, and to investigate its possible impact on 
the degree of  disability in rheumatoid arthritis.

Rationale

The coexistence of  long standing RA and vitamin D deficiency 
suspected to have a significant negative impact on patients func-
tion, and that’s why we initiated this study to evaluate the preva-
lence of  vitamin D deficiency in RA patients and, the coexistence 
impact on patient function. 

Patients and Methods

Study Design & Setting

The current study was based on a cross sectional hospital-based 
survey, conducted among patients presenting at outpatient rheu-
matology clinics of  Al-Azhar University Hospitals, Egypt be-
tween 2015-2016.

Inclusion criteria:

• Patients with Rheumatoid arthritis according to ACR 2010 
criteria for diagnosis of  RA [37].

• At least 3 years of  disease duration.
• Female.
• Patients receiving stable doses of  conventional DMARDs 

in the form of  Methotrexate, Hydroxychloroquin, and 
NSAIDS. 

Exclusion criteria:

• Patients taking vitamin D supplement.
• Patients with parathyroid dysfunction.
• Patients with chronic illness affecting vitamin d metabolism, 

e.g. chronic kidney, renal disease or mal absorption syn-
dromes.

• Patients with active rheumatoid arthritis, Disease Activity 
Score 28 (DAS28) more than 2.6 [38].

• Pregnancy or breast feeding.

Study Sample

Al-Azhar University Hospital contains 2 outpatient rheumatology 
clinics (Al-Hussein University hospital clinic and El-Sayed Galal 
University hospital clinic). The both clinics were included in the 
study. All female patients attended the both clinics for any pur-
poses during the period of  data collection (through November 
2015) and met the inclusion criteria were asked to be included in 
the study and the only 160 patients accepted. Oral consent was 
obtained from every participant before taking place in the study 
with nearly 70% response rate.

Data Collection

The data was collected through an interview questionnaire from 
all participants. Field survey was conducted after obtaining ap-
proval from local authority (Hospital administration). The data 
was collected through one month (November 2015). The field 
work took 2 days/weeks for every clinic. The average number of  
women interviewed per day was 10-12 and the time needed to 
complete the questionnaire was 5-10 minutes.

All patients were subjected to the following:

(A). Full clinical assessment.
(B). Functional according to The American College of  Rheuma-
tology 1991 revised criteria for the classification of  global func-
tional status in rheumatoid arthritis: 

• Class I = able to perform usual activities of  daily living (self-
care, vocational, and avocational); 

• Class II = able to perform usual self-care and vocational ac-
tivities, but limited in avocational activities; 

• Class III = able to perform usual self-care activities but lim-
ited in vocational and avocational activities.

• Class IV = limited in ability to perform usual self-care, voca-
tional, and avocational activities.

Usual self-care activities include dressing, feeding, bathing, 
grooming, and toileting; vocational and avocational activities are 
both patient-desired and age-, and sex-specific, patients were 
questioned about thier ability in the last month [39].

25-Hydroxy Vitamin D concentrations were determined by using 
a Radio Immunoassay (DiaSorin 25-OH-D assay Stillwater, Min-
nesota 55082-0285, U.S.A.) This kit was purchased from Gamma 
Trade Egypt. The instrument used was (Isocom). Principle of  
the assay: The DiaSorin 25-OH-D assay consists of  a two-step 
procedure. a) The first procedure involves a rapid extraction of  
25-OH-D and other hydroxylated metabolites from serum or 
plasma with acetonitrile. b) Following extraction, the treated sam-
ple is then assayed using an equilibrium RIA procedure. The RIA 
method is based on an antibody with specificity to 25-OH-D. The 
sample, antibody and tracer are incubated for 90 minutes at 20-
25°C. Phase separation is accomplished after 20 minute incuba-
tion at 20-25°C with a second antibody precipitating complex. 
A NSB/Addition buffer is added after this incubation prior to 
centrifugation to aid in reducing non-specific binding. The ranges 
of  vitamin D were : 1) sufficiency: equal or more than 30ng/ml, 
2) insufficiency: from 10-30ng/ml, and 3) deficiency: less than 
10ng/ml [40].
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Data Analysis

Data was entered, organized, tabulated and analyzed using the 
standard computer program SPSS version 21. Quantitative data 
were expressed as Mean ± SD, while Qualitative data were ex-
pressed as frequency and percent. Chi square (χ2) was used to 
assess the relationship between two qualitative variables, with the 
significant level set at 0.05.

Results

The study included 160 participants female. All participants suf-
fered from rheumatoid arthritis with a mean age of  44.80 ± 3.69 
years. 

The findings revealed that, the prevalence of  low levels of  vi-
tamin D and disability among rheumatoid arthritis patients was 
54.4% and 63.7% respectively.

Table (1) Displays the prevalence of  different levels of  vitamin 
D among the studied sample. It shows that, the prevalence of  
vitamin D sufficiency was 45.6%, insufficiency was (33.1%), and 
deficiency was (21.3%).

Table (2) Clarify the prevalence of  different classes of  disability 
among the studied sample. The results revealed that; the preva-
lence of  class I of  disability was (36.2%), class II (18.1%), class 

III (24.4%) and class IV (21.3%).

Table (3) Displays the distribution of  different levels of  vitamin 
D among the studied sample according to age and duration of  
rheumatoid arthritis. It shows that, there was no statistically sig-
nificant difference between different levels of  vitamin D among 
studied sample regarding age and duration of  rheumatoid arthritis 
disease (P > 0.05).

Table (4) Shows the distribution of  different classes of  disability 
among the studied sample according to the duration of  rheuma-
toid arthritis. It reveals that, class IV and III of  disability was 
commonly reported among rheumatoid patients with a disease 
duration of  more than 5 years and represented 27.3% and 24.5% 
respectively, and there was a statistically significant difference (P 
< 0.05).

Table (5) Presents the relationship between different classes of  
disability and different levels of  Vitamin D among the studied 
sample. It reveals a significant association between different 
classes of  disability and different levels of  vitamin D (χ2 = 15.28, 
P < 0.05), where class IV of  disability was commonly prevalent 
among rheumatoid arthritis patients with vitamin D deficien-
cy (41.2%) and insufficiency (17.0%), compared with (15.1%) 
among patients with sufficiency level. A similar finding was ob-
served also with class III, where class III of  disability was more 
reported among patients with vitamin D deficiency (26.5%) and 

Table 1. Prevalence of  Different Levels of  Vitamin D Among Studied Sample.

Variable No. %

Different levels 
of  vitamin D

(n. = 160)

Sufficiency 73 45.6
Insufficiency 53 33.1
Deficiency 34 21.3

Table 2. Prevalence of  Different Classes of  Disability Among Studied Sample.

Variable No. %

Different classes of  
disability (n. = 160)

Class I “able to perform usual activities of  daily living” 58 36.2
Class II “able to perform usual self-care and vocational 

activities, but limited in avocational activities” 29 18.1

Classes III “able to perform usual self-care activities but 
limited in vocational and avocational activities” 39 24.4

Class IV limited in ability to perform usual self-care, 
vocational, and avocational activities. 34 21.3

Table 3. Distribution of  Different Levels of  Vitamin D Among Studied Sample According to Age and Duration of  
Rheumatoid Disease.

Variable 

Different Levels of  Vitamin D

Total χ2 P valueSufficiency 
(n. = 73)

Insufficiency
(n. = 53)

Deficiency
(n. = 34)

No. % No. % No. %

Age
40 years or less 8 53.3 4 26.7 3 20.0 15 0.436 > 0.05

More than 40 years 65 44.8 49 33.8 31 21.4 145

Duration of  rheu-
matoid disease

5 years or less 29 58.0 14 28.0 7 14.0 50 4.81 > 0.05
More than 5 years 44 40.0 39 35.5 27 24.5 110
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insufficiency (26.4%), compared with (21.9%) among patients 
with sufficiency level. 

Discussion

Vitamin D plays an important role in the integrity of  the muscu-
loskeletal system, and the coexistence of  its deficiency with long 
standing rheumatoid arthritis could negatively affect patient func-
tional abilities.

In the present study we assessed the level of  Vitamin D in long-
standing RA patients. Low vitamin D was detected, in 87 (54.4%) 
patients, insufficiency in 53 (33.1%) patients, deficiency in 34 
(21.3) patients, and sufficiency was found in 73 (45.6%) patients. 
So according to our study results, low Vitamin D is very prevalent 
in rheumatoid arthritis patients, which came in agreement with 
Abourazzak and his colleagues as they investigated the vitamin D 
level in 170 rheumatoid arthritis patients and reported that low 
vitamin D is very common in rheumatoid arthritis patients [25].

In other similar studies that investigate the level of  Vitamin D in 
rheumatoid arthritis patients, Ranganathan, et al., detected 68% 
of  rheumatoid arthritis patients with low Vitamin D [26]. While 
Raczkiewicz and his colleagues detect a higher percentage of  low 
Vitamin D 76.3% in rheumatoid arthritis patients which support 
our results [27]. 

In our study Rheumatoid arthritis patients were further sub 
grouped according to their functional ability, by ACR 1991 revised 
criteria for functional status. Normal functional ability (Class I) 
were detected in 58 (36.2%) patients, while limited functional 

status found in 102 (63.7%) patients. The grades of  diminished 
functional ability (class II, III, IV), are 29 (18.1%), 39 (24.4%), 34 
(21.3%) patients respectively. 

A significantly lower functional ability was found in rheumatoid 
arthritis patients with disease duration of  more than 5 years as P 
< 0.05, in comparison to patients with less disease duration. 

Rheumatoid arthritis and disability has been studied and investi-
gated in many studies with the established concept that rheuma-
toid arthritis negatively affects patient function and quality of  life 
[40-42]. The current results, efficiently represent the substantial 
negative impact of  rheumatoid arthritis on patient functional per-
formance. This finding supported by the National Institute of  
Clinical Excellence who recommended that, rheumatoid arthri-
tis patient should be regularly assessed for thier functional ability 
[43].

Sufficient vitamin D, is essential for muscle performance, bone 
mass, fitness, fall prevention, and normal physical activity [17, 19, 
20, 23]. Its insufficiency is associated with poor quality of  life, 
and poor functional ability especially in patients with rheumatoid 
arthritis [27]. 

In-depth analysis of  the current study, shows a statistically signifi-
cant positive association between the disability class and vitamin 
D deficiency (P < 0.05), higher vitamin D level is associated with 
better functional performance and a lower disability class. Which 
may represents a significant value for vitamin D, on functional 
ability of  rheumatoid arthritis patients. This negative impact fur-
thermore is expressed by the presence of  higher disability classes 

Table 4. Distribution of  Different Classes of  Disability Among Studied Sample According to Duration of  Rheumatoid 
Disease.

Variable 

Different Classes of  Disability

Total χ2 P valueClass I
(n. = 58)

Class II
(n. = 29)

Class III
(n. = 39)

Class IV
(n. = 34)

No. % No. % No. % No. %
Duration of  

rheumatoid disease 
5 years or less 25 50.0 9 18.0 12 24.0 4 8.0 50

9.80 <0.05*
More than 5 years 33 30.0 20 18.2 27 24.5 30 27.3 110

Class I: able to perform usual activities of  daily living (self-care, vocational, and avocational);
Class II: able to perform usual self-care and vocational activities, but limited in avocational activities; 
Class III: able to perform usual self-care activities but limited in vocational and avocational activities.

Class IV: limited in ability to perform usual self-care, vocational, and avocational activities.
*Statistically significant difference.

Table 5. Distribution of  Different Classes of  Disability Among Studied Sample According to Different Levels of  Vitamin D.

Variable 

Different Classes of  Disability

Total χ2 P valueClass I
(n. = 58)

Class II
(n. = 29)

Class III
(n. = 39)

Class IV
(n. = 34)

No. % No. % No. % No. %

Different levels of  
Vitamin D

Sufficiency 34 46.6 12 16.4 16 21.9 11 15.1 73
15.28 <0.05*Insufficiency 19 35.8 11 20.8 14 26.4 9 17.0 53

Deficiency 5 14.7 6 17.6 9 26.5 14 41.2 34

*Statistically significant difference.
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among the groups having low Vitamin D, as class IV functional 
ability was 41.2% in patients with the vitamin D deficiency group, 
and insufficiency 17.0%, compared with 15.1% among patients 
with normal vitamin D level.

Our results are supported by Raczkiewicz and his colleagues, 
where they studied 97 consecutive rheumatoid arthritis patients 
for vitamin D level and functional ability, and stated that "vitamin 
D deficiency is highly prevalent in rheumatoid arthritis patients 
and is associated with worse quality of  life indices, and higher 
vitamin D levels is associated with better functional ability" [27].

Grazio et al., in their assessment to the same relation found an 
association between low vitamin D and disability in rheumatoid 
arthritis patients, which supports our results [44]. Similar findings 
are also reported by Furuya et al., who found that, high disability 
indices were more common among rheumatoid arthritis patients 
with low vitamin D [45]. 

According to our results we recommend assessment of  vitamin D 
status in patients with rheumatoid arthritis to detect and correct 
hypovitaminosis D, which may help to improve patient’s func-
tional ability.

A further follow up study to evaluate the effect of  correction of  
hypovitaminosis D, on RA patient’s functional ability is recom-
mended to express more the impact of  low vitamin D in such 
patients

Conclusion

It appears that low vitamin D is highly prevalent in female pa-
tients with rheumatoid arthritis and that vitamin D insufficiency 
and deficiency may be linked to disease impact on functional abil-
ity and disability in female patients with rheumatoid arthritis.
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