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Abstract

of vitamin D in lateral epicondylitis among Egyptians.

and hand grip strength (p < 0.001).
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Background Lateral elbow pain is a prevalent musculoskeletal disorder affecting the elbow’s epicondyle region. One
form of lateral elbow pain is lateral epicondylitis, which is a degenerative disorder of the musculotendinous system.
Adequate levels of vitamin D are essential for maintaining musculoskeletal health. Our study aimed to assess the role

Results Our research revealed that there is a significant correlation between vitamin D deficiency and lateral epicon-
dylitis. Patients with vitamin D deficiency displayed worse patient-rated tennis elbow evaluation score (PTREE), visual
analog scale score (VAS), and grip strength. These findings indicate a statistically significant association between lat-
eral epicondylitis patients with deficient vitamin D and each of the PTREE scores (p < 0.001), VAS score (p < 0.001),

Conclusion The etiology of lateral epicondylitis is not yet fully understood. However, our study provides evidence
supporting the notion that low levels of vitamin D may be one of the risk factors in the etiology of lateral epicondylitis

Background

Lateral epicondylitis, a musculotendinous degenerative
disorder of the lateral epicondyle of the humerus [1], is a
condition that arises from overuse or repetitive use of the
forearm extensor muscles leading to tendinopathy [2]. It
is a work-related condition that poses a significant public
health concern [3].

The prevalence of lateral epicondylitis is approximately
1-3% of the population in the age group of 35-54 years
[2] and affects 50% of tennis players, leading it to be
commonly referred to as “tennis elbow” [4]. Heavy
manual laborers and those whose jobs require repetitive
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movements, such as forceful forearm pronation or supi-
nation, and fine motor skills, such as computer usage, are
at a higher risk of developing this condition [5].

The etiology of lateral epicondylitis is not fully under-
stood, but tenocyte proliferation and structurally abnor-
mal collagen production are believed to be the main
factors contributing to its development. Severe cases of
lateral epicondylitis can result in pain in the epicondyle,
which can extend to the shoulder and wrist [6].

An accurate medical history and provocative tests are
necessary for the diagnosis of lateral epicondylitis [7].
Clinicians may use radio diagnostic imaging, such as
musculoskeletal ultrasound and magnetic resonance
imaging, to make a more precise diagnosis [8].

Vitamin D plays a crucial role in maintaining a healthy
bone microenvironment and balanced bone turnover [6].
Its role in regulating the metabolism of bone and miner-
als is critical to musculoskeletal health, with tenocytes
containing vitamin D receptors [9]. Globally, vitamin D
deficiency affects both adults and children [10] and is
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associated with diseases such as osteoporosis, rickets,
metabolic diseases, and cardiovascular diseases [11].

Other studies have investigated the effect of low vita-
min D levels on calcium metabolism and bone patholo-
gies in lateral epicondylitis [12]. To assess the role of
vitamin D in lateral epicondylitis among Egyptians, our
study was conducted.

Approaches

Patients and study design

A cross-sectional study sample of 90 non-smoking adult
patients affected by lateral epicondylitis was chosen
from the outpatient clinics of the University Hospital.
Patients with a history of autoimmune or rheumatologi-
cal diseases, current pregnancies, local infections, endo-
crinological diseases, chronic obstructive pulmonary
disease, malignancy, and severe uncontrolled illness were
excluded from the study. The study received approval
from the Research Ethics Committee of our university,
and all participants provided informed written consent.

Assessment of clinical condition

Each patient underwent a comprehensive medical assess-
ment, including a general and local examination. Pain
levels were evaluated using a visual analog scale (VAS),
where participants selected a whole number between 0
and 10, with zero indicating the absence of pain and 10
indicating extreme pain [13]. The grip strength of the
affected hand was measured using a hand dynamom-
eter. Patients were seated, with abducted shoulders, neu-
tral elbows, and flexed elbows at 90°, with a 30-s interval
between measurements. The mean value of three meas-
urements was calculated in kilograms [14]. To evalu-
ate forearm pain and disability in patients with lateral
epicondylitis, the PRTEE questionnaire, consisting of
15 items, was employed. The questionnaire employs a
numerical scale from 0 to 10 to rate the average pain or
difficulty experienced during various activities that are
often painful in tennis elbow. The PRTEE questionnaire
comprises two subscales.

The Patient-Rated Tennis Elbow Evaluation (PRTEE)
questionnaire is a validated tool used to assess pain and
functional limitations associated with tennis elbow. The
pain subscale of the PRTEE questionnaire includes five
items, each rated on a scale from 0 (no pain) to 10 (worst
pain), with items assessing resting pain, pain during
repetitive arm movements, discomfort during activities
such as carrying a plastic grocery bag, the lowest point
of pain, and pain at its height. The pain subscale scores
range from 0 to 50, with a score of 0 indicating no pain
and a score of 50 indicating the worst possible pain.

The PRTEE questionnaire also includes a two-func-
tion subscale that measures difficulty in performing
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specific activities and usual activities. The specific
activities subscale includes six items, such as turning
a doorknob or key, lifting a full cup of coffee or milk,
and opening a jar. The usual activities subscale includes
four items, such as personal hygiene, household duties,
work, and recreation or sports. Each item is rated on
a scale from 0 (no difficulty) to 10 (unable to do). The
function subscale scores range from 0 to 50, with a
score of 0 indicating no difficulty and a score of 50 indi-
cating the greatest difficulty.

To obtain the functional subscale score, the scores of
the specific and usual activities are added and the sum is
divided by two. The total score of the PRTEE question-
naire is obtained by adding the scores of the pain and
function subscales. The total score ranges from 0 to 100,
with a score of 0 indicating no disability and a score of
100 indicating marked disability, where pain and func-
tional problems are equally weighted. The PRTEE ques-
tionnaire is a reliable and valid tool for assessing pain and
functional limitations associated with tennis elbow [15].

Vitamin D measurement

Blood samples were collected from all participants: a
5-mL venous blood sample was withdrawn under com-
plete aseptic conditions into a plain vacutainer. After
clotting, samples were centrifuged at 1500xg for 15 min.
The separated serum was placed in aliquots which were
stored at — 20 °C. Hemolyzed samples were discarded.
Repeated freezing and thawing was avoided. Serum
levels of 25(OH) vitamin D were measured by elec-
trochemiluminescence (REF: 03314847) on Cobas e
411 (Roche Diagnostics GmbH, SandhoferStrasse 116,
D-68305 Mannheim). Vitamin D deficiency was defined
as a serum level lower than 20 ng/ml and insufficiency
as a serum level between 20 and 30 ng/ml and sufficient
above 30 ng/ml [16].

Statistical methods

Data collected was revised, coded, tabulated, and
imported into a PC using Statistical Package for Social
Science version 20 (SPSS-V20) USA. The data were pre-
sented and analyzed by the type of data obtained for
each parameter. A mean, standard deviation, and range
for numerical data, and a frequency and percentage for
non-numerical data. Quantitative data were compared
using the Student ¢ test. An analysis of nonparametric
variables in the same group is conducted using the linear
correlation coefficient. In quantitative data, the ANOVA
test was used to compare different times within the same
group. The results were considered significant at a p
value  0.05, and highly significant at a p value of 0.001.
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Results

In Table 1, demographic, clinical, and laboratory data are
presented along with scoring parameters in patients suf-
fering from lateral epicondylitis Table 2.

Table 1 Demographic, clinical, and laboratory data of the
patients
Age (years) Range 35 - 50
Mean £+ SD 41.956 + 4.319
N %
Sex Male 50 55.56
Female 40 44.44
Dominant Right 80 88.89
Left 10 11.11
Affected Right 34 37.78
Left 56 62.22
Duration of lateral Epi- Range 3 - 12
condylitis (months) Mean + SD 7.867 + 2720
Vitamin D (ng/ml) Range 53 - 60.1
Mean + SD 22.569 + 15.110
N %
Vitamin D level Deficiency 50 55.56
Insufficient 10 11.11
Sufficient 30 3333
PRTEE Range 18 - 83
Mean + SD 52400 + 20911
VAS Range 2 - 9
Mean + SD 5.867 + 2147
Grip strength Range 6 - 45
Mean + SD 19.933 + 11.649

N number, %: percentage, SD standard deviation, PRTEE Patient-Rated Tennis
Elbow Evaluation, VAS visual analog scale, Student’s t test, chi-square test
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The presence of vitamin D deficiency was significantly
associated with lateral epicondylitis patients (p 0.001). As
a result of vitamin D deficiency, there was a highly sig-
nificant association between PRTEE score (p 0.001), VAS
score (p 0.001), and grip strength (p 0.001).

Discussion

It is a musculoskeletal disorder affecting the epicon-
dyle region of the elbow [17]. Various degenerative and
inflammatory conditions affect muscles, tendons, joints,
ligaments, peripheral nerves, and blood vessels. There are
several types of ligament disorders, tendinopathies, and
intra-articular disorders included in this category [8].

It is important to recall that lateral epicondylitis is
primarily an inflammatory condition. A more accurate
description of the symptoms was provided by the term
tendinopathy [18].

Performing repetitive flexion, extension, pronation, and
supination movements of the elbow, lifting heavy objects,
and frequently extending the wrist against resistance are
factors that contribute to the onset of lateral epicondylar
tendinopathy [19].

In addition to its biological effects on calcium phos-
phate chemistry, vitamin D is also a steroid compound.
There is evidence that it plays an important role in main-
taining calcium homeostasis [20]. Muscle function and
immune response are related to its concentrations in
both the general population and athletes [21]. The rela-
tionship between vitamin D levels and tendinopathy has
been studied in a variety of ways. Vitamin D was evalu-
ated in our study to determine whether it plays a role in
lateral epicondylitis.

Table 2 Vitamin D levels are compared with age, lateral epicondylitis, its duration, PRTEE, VAS, and grip strength

VIT D level ANOVA
Deficiency Insufficient Sufficient F Pvalue
Lateral epicondylitis Range 53 - 17 22 - 27 33 - 60.1 395.925 <0.001*
Mean £SD 10.668 + 3.191 24.100 + 1.838 41.893 + 7.149
Age Range 35 - 50 37 - 48 37 - 49 1.958 0.147
Mean +5D 41.160 + 4.683 42.800 + 4.541 43.000 + 3363
Pain duration Range 3 - 12 8 1 5 - 12 2.222 0.114
Mean +SD 7400 + 3.143 9.200 + 1.229 8.200 + 2.107
PRTEE Range 60 - 83 30 - 56 18 - 35 392465 <0.001*
Mean +SD 69.680 + 6.850 41.200 + 9414 27333 + 5.208
VAS Range 6 - 9 4 - 5 2 - 5 138519 <0.001*
Mean +SD 7.520 + 1111 4.400 + 0516 3.600 + 1.102
Grip Range 6 - 20 19 - 23 15 - 45 147.811 <0.001*
Mean +SD 11.440 + 4.041 21.000 + 1.491 33.733 + 8.149

PRTEE Patient-Rated Tennis Elbow Evaluation, VAS visual analog scale, SD standard deviation, P> 0.05 NS, *P < 0.05 S, **P < 0.001 HS ANOVA test
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The demographic data in the patient group of Yaka
et al. [6] was in line with our demographic data as
regards age and sex. In this study, the mean level of
vitamin D was 22.569 + 15.11. There was a deficiency
of vitamin D in 50 patients (55.56%), an insufficient
level in 10 patients (11.11%), and a sufficient level in
30 patients (33.33%). In this study, patients with lateral
epicondylitis had low vitamin D levels, which proved
the existence of lateral epicondylitis is significantly
associated with vitamin D deficiency. According to Min
et al. [10], vitamin D has beneficial effects on tendons
in addition to muscles and bones.

Type I collagen is synthesized by tenoblasts, and type
I collagen is maintained by tenocytes. The study by Min
et al. [10] found that when tenocytes were suppressed
and then exposed to vitamin D, the type I collagen gene
expression increased. There is also the possibility that
mechanical stretching of the tendon may down-regu-
late type I collagen through the action of tumor necro-
sis factor-alpha (TNFa) and metalloproteinase 9 (MMP
9). Vitamin D is an important predictor of tendinitis as
it plays a crucial role in the production of type I col-
lagen, indicating that vitamin D plays a crucial role in
tendinitis development [22]; however, we believe that
vitamin D deficiency alone cannot explain the patho-
genesis of lateral epicondylitis.

Our study is the first research to determine the
effect of low vitamin D levels on the functional abil-
ity, strength, and pain scales in patients suffering from
lateral epicondylitis (lateral epicondylar tendinopa-
thy). The mean PTREE score in patients with deficient
vitamin D was 69.68 + 6.85, in patients with insuf-
ficient vitamin D was 41.2 + 9.414, and in sufficient
with vitamin D was 27.33 + 5.208. Lateral epicondyli-
tis patients with vitamin D deficiency, the mean VAS
score was 7.52 X 1.11, among those with insufficient
vitamin D, it was 4.4 X 0.516, and among those with
sufficient vitamin D, it was 3.6 X 1.102. Also, the mean
of grip strength in patients with deficient vitamin D
was 11.44 + 4.041, in patients with insufficient vita-
min D was 21 + 1.491, and in sufficient with vitamin D
was 33.733 + 8.149. As a result, patients with vitamin
D deficiency have significantly worse PRTEE scores,
VAS scores, and grip strength, which has been proven
by demonstrating a statistically significant relationship
between lateral epicondylitis patients with deficient
vitamin D and each of the PRTEE scores, VAS scores,
and hand grip strength scores. Deficient levels of vita-
min D were more significantly correlated with pain and
functional scores than insufficient levels or sufficient
levels, indicating that deficiency of vitamin D negatively
affected pain and functional scores, which negatively

Page 4 of 5

affected quality of life and led to significant reductions
in daily activities.

Limitations of the study

There were limited samples due to a lack of funding and
the patients were not followed up after receiving vitamin
D therapy. Factors of lateral epicondylitis and other vita-
min D were not evaluated in this study.

Conclusion

A complete understanding of the etiology of lateral epi-
condylitis is still pending. Our study concluded that
patients with lateral epicondylitis had significantly low
vitamin D levels, suggesting that low vitamin D levels
may contribute to the etiology of lateral epicondylitis
among Egyptians, and could be considered a predictive
factor for tendinitis. We have further concluded that
patients with severe vitamin D deficiency had poorer
outcomes in terms of their functional ability and lifestyle
activities.

Recommendations

Further studies should include a longer period and a
larger sample size to clarify vitamin D’s role in lateral epi-
condylitis etiology.
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