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ABSTRACT Objective: To evaluate the factors associated with
chronic low back pain (CLBP)-related disability in patients with dia-
betes mellitus (DM). Material and Methods: Two hundred and
twenty-four patients with DM were included in the study between
September 2023 and January 2024. Disability related to chronic LBP
was evaluated using Oswestry Disability Index (ODI). Pain intensity
was assessed using the 100-mm visual analog scale (VAS). Results:
The median age of the participants was 56.0 years (interquartile range,
50.0-62.0). The prevalence of chronic LBP was 31.3% in patients with
DM. Female patients had a higher median ODI score than in male pa-
tients (p=0.002). The median ODI score was higher in patients with di-
abetic neuropathy than in those without (p=0.004). The ODI score was
positively correlated with body mass index (BMI) (r=0.209, p=0.003)
and VAS score (r=0.906, p<0.001), and negatively correlated with ed-
ucation duration (r=-0.215, p=0.001). Univariate regression analysis
showed that female gender (B=3.594, p=0.010), BMI (B=0.226,
p=0.021), duration of education (B=-0.616, p=0.002), duration of DM
(B=0.014, p=0.041), and presence of diabetic neuropathy (B=3.861,
p=0.018) were associated factors for CLBP-related disability in patients
with DM. Multivariate linear regression analysis showed that duration
of education was a predictive variable for CLBP-related disability in
patients with DM (B=-0.482, p=0.012) (R2=0.036). Conclusion: Clin-
icians should be aware of the risk factors for CLBP-related disability in
patients with DM. Patients with lower years of education, female gen-
der, higher BMI, longer duration of DM, and the presence of diabetic
neuropathy should be followed regularly for CLBP-related disability.
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OZET Amac: Calismanim amaci, diabetes mellitus (DM) hastalarinda
kronik bel agrisina bagl engellilik ile iliskili faktorleri degerlendir-
mektir. Gereg¢ ve Yontemler: Eyliil 2023-Ocak 2024 tarihleri arasinda
224 DM hastasi ¢aligmaya dahil edildi. Kronik bel agrisi ile iligkili en-
gellilik Oswestry Bel Agris1 Engellilik Anketi [Oswestry Disability
Index (ODI)] kullanilarak degerlendirildi. Agr1 yogunlugu 100-mm
gorsel analog skala [visual analog scale (VAS)] kullanilarak degerlen-
dirildi. Bulgular: Katilimcilarin ortanca yast 56,0 (ceyrekler agikligi,
50,0-62,0) idi. DM’li hastalarda kronik bel agris1 prevalanst %31,3 idi.
Kadin hastalarin ortanca ODI skoru erkek hastalara gére daha yiiksekti
(p=0,002). Ortanca ODI skoru diyabetik noropatisi olan hastalarda ol-
mayanlara gore daha yiiksekti (p=0,004). ODI skoru; beden kitle in-
deksi (BKI) (r=0,209, p=0,003) ve VAS skoru (1=0,906, p<0,001) ile
pozitif, egitim siiresi ile negatif korele idi (r=-0,215, p=0,001). Tek de-
giskenli regresyon analizinde, kadin cinsiyet (B=3,594, p=0,010), BKI
(B=0,226, p=0,021), egitim siiresi (B=-0,616, p=0,002), DM siiresi
(B=0,014, p=0,041) ve diyabetik noropati varligi (B=3,861, p=0,018)
DM hastalarinda kronik bel agrisi ile iligkili engellilik i¢in bagimsiz
degiskenler idi. Coklu dogrusal regresyon analizinde ise egitim siiresi
DM’li hastalarda kronik bel agrist ile iliskili engellilik i¢in tek bagim-
s1z degisken idi (B=-0,482, p=0,012) (R2=0,036). Sonug¢: Klinisyenler
DM hastalarinda kronik bel agrist ile iliskili engellilik i¢in risk faktor-
lerinin farkinda olmahdir. Egitim seviyesi diisiik, kadin cinsiyette, BKI
yiiksek, DM siiresi uzun olan ve diyabetik noropatisi olan hastalar kro-
nik bel agrisina bagli engellilik acisindan diizenli olarak takip edilme-
lidir.
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Low back pain (LBP) is an important health care
problem in modern society, and many studies have
been conducted on the complexity and consequences
of LBP."* The prevalence of chronic low back pain
(CLBP) is varying between 3.9% and 25.4% world-
wide.*¢ CLBP can lead to disability, reduced quality
of life, and economic burden, including absenteeism,
long-term medical treatment, chronic pain manage-
ment, and assistance with activities of daily living.>’

Diabetes mellitus (DM) is a chronic disease that
affects an estimated 537 million adults worldwide.®
It is also estimated that the prevalence of DM will in-
crease over the years.® DM can cause microvascular
and macrovascular chronic complications.’ Previous
studies in the literature demonstrated that the preva-
lence of CLBP is higher in patients with DM than in
those without.!!%-12

Because CLBP is a leading cause of disability, it
is important to identify risk factors for CLBP-related
disability in order to develop strategies to prevent and
manage disability. Previous studies have shown that
the risk factors for disability in CLBP include a vari-
ety of factors such as sociodemographic and psycho-
logical factors, and pain characteristics.>’ To the best
of our knowledge, there is a lack of knowledge re-
garding associated factors for CLBP-related disabil-
ity in patients with DM in the literature. The aim of
this study is to evaluate the factors associated with
CLBP and LBP-related disability in patients with
DM.

I MATERIAL AND METHODS

This study was designed as a cross-sectional study
and approved by the Ankara Etlik City Hospital
Ethics Committee (date: September 06, 2023, no:
AESH-EK1-2023-511) in accordance with the Dec-
laration of Helsinki. Written informed consent was
obtained from all participants.

STUDY POPULATION

Two hundred and twenty-four consecutive diabetic
patients aged 18 years and older who presented to the
endocrinology and metabolism outpatient clinic be-
tween September 2023 and January 2024 were in-
cluded in the study. Patients with inflammatory
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rheumatologic disorders, renal failure (estimated
glomerular filtration rate <60 mL/min/1.73 m?), liver
failure, malignancy, psychiatric or cognitive disor-
ders, pregnancy, and orthopedic and neurologic dis-
orders causing disability were excluded.

Sociodemographic variables [age, sex, marital
status, years of education, height (cm), weight (kg),
body mass index (BMI) (kg/m?)], comorbidities, type
of DM, duration of DM, presence of microvascular
complications such as retinopathy, nephropathy, and
neuropathy were recorded. Laboratory results in-
cluding glycosylated hemoglobin (HbA1C) (%), fast-
ing blood glucose (mg/dL), postprandial blood
glucose (mg/dL), triglycerides (mg/dL), high-density
lipoprotein (HDL) (mg/dL), and low-density lipopro-
tein (LDL) (mg/dL) were noted.

CLBP was defined as pain between the twelfth
rib and the gluteal fold lasting more than 12 weeks.?

OSWESTRY DISABILITY INDEX

Disability related to chronic LBP was evaluated using
Oswestry Disability Index (ODI)."* The 10-item
questionnaire consists of pain intensity, personal care,
lifting, walking, sitting, standing, sleeping, sex life,
social life, and travelling. Each item is scored be-
tween 0 (no disability) and 5 (greatest disability). The
disability score is calculated by dividing the total
score by the total possible score and multiplying the
result by 100, expressed as a percentage. Higher
scores on the ODI indicate a greater level of disabil-

3 7,14

ity
VISUALANALOG SCALE

Pain intensity was assessed using the 100-mm visual
analog scale (VAS) (0=no pain, 100=worst pain).'’

STATISTICAL ANALYSIS

Normality of the data was tested using the Shapiro-
Wilk’s Test. Descriptive statistics were presented as
frequencies (percentages) and median [interquartile
range (IQR)]. The Mann-Whitney U test was used to
compare two independent groups for variables that
were not normally distributed. The Spearman’s test
was used for correlations between variables that were
not normally distributed or ordinal variables. Both the
total ODI score and the scores of the subcategories
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of the ODI (pain intensity, self-care, lifting, walking,
sitting, standing, sleeping, sexual life, social life, and
travel) were included in the correlation analyses. The
final predictors of ODI were determined using uni-
variate and multivariate linear regression analysis.
Age, sex, BMI, years of education, duration of DM,
presence of neuropathy, HbA1C, and LDL levels

were included in the multivariate regression analysis
model using a stepwise procedure.

I RESULTS

A total of 224 patients (female=138, male=86) were
included in the study. The median age of the partici-
pants was 56.0 years (IQR, 50.0-62.0). The median

TABLE 1: Demographic variables and questionnaire scores of the participants.
With chronic LBP n=70 Without chronic LBP n=154 p-value
Age (median, IQR) 57.5 (52.0-62.0) 55.0 (48.0-63.0) 0.182
Sex (%)
Female 51 (37.0%) 87 (63.0%) 0.020
Male 19 (22.1%) 67 (77.9%)
BMI {kg/m?) {median, IQR) 31.2 (28.0-35.5) 28.7 (25.5-32.4) 0.003
Marital status (%)
Single 10 (14.3%) 17 (11.0%) 0.489
Married 60 (87.7%) 137 (89.0%)
Education duration (year) {median, IQR) 8.0 (5.0-11.0) 11.0 (5.0-11.0) 0.002
Duration of DM (month) (median, IQR) 132.0 (60.0-198.0) 120.0 (48.0-180.0) 0.230
Microvasculary complication (%)
Yes 25 (36.8%) 43 (63.2%) 0.240
No 45 (28.8%) 110 (71.2%)
Diabetic neuropathy (%)
Yes 22 (43.1%) 29 (56.9%) 0.037
No 48 (27.7%) 125 (72.3%)
Diabetic nephropathy (%)
Yes 4(21.1%) 15 (78.9%) 0.316
No 66 (32.2%) 139 (67.8%)
Diabetic retinopathy (%)
Yes 8 (27.6%) 21(72.4%) 0.648
No 62 (31.8%) 133 (68.2%)
Laboratory test results
HbA1C (%) (median, IQR) 8.1 (7.1-9.6) 7.7 (6.89.7) 0.713
Fasting blood glucose {mg/dL) (median, IQR) 155.5 (126.0-217.0) 139.0 (114.0-190.0) 0.071
Postprandial blood glucose {mg/dL) {median, IQR) 163.0 (146.0-200.5) 189.0 (150.0-218.0) 0.312
Triglycerides {mg/dL) {median, IQR) 153.5 (114.0-246.0) 141.5 {96.0-216.0) 0.176
HDL {mg/dL) (median, |IQR) 44.0 (37.0-50.0) 46.0 (37.0-52.0) 0.327
LDL {mg/dL) {median, IQR) 111.5 (85.0-141.0) 118.0 (86.0-142.0) 0.519
Questionnaire scores
ODI (median, IQR) 11.6 (6.0-24.0) 0.0 (0-0) <0.001
ODI-pain intensity (median, IQR) 1.0 (0.0-2.0) 0.0 (0-0) <0.001
ODI-personal care (median, IQR) 0.0 (0.0-0.0) 0.0 (0-0) <0.001
ODHifting (median, IQR) 1.0 (1.0-2.0) 0.0 (0-0) <0.001
ODl-walking (median, IQR) 1.0 (0.0-1.0) 0.0 (0-0) <0.001
ODl-sitting (median, IQR) 1.0 (0.0-2.0) 0.0 (0-0) <0.001
ODl-standing (median, IQR) 1.0 (1.0-2.0) 0.0 (0-0) <0.001
ODl-sleeping (median, IQR) 0.0 (0.0-1.0) 0.0 (0-0) <0.001
ODl-sex life (median, IQR) 0.0 (0.0-0.0) 0.0 (0-0) <0.001
ODl-social life (median, IQR) 0.0 (0.0-1.0) 0.0 (0-0) <0.001
ODl-travelling (median, IQR) 0.0 (0.0-1.0) 0.0 (0-0) <0.001
VAS (mm) (median, IQR) 30.0 (15.0-45.0) 0.0 (0-0) <0.001

LBP: Low back pain; IQR: Interquartile range; BMI: Body mass index; DM: Diabetes mellitus; HbA1C: Glycosylated hemoglobin; HDL: High-density lipoprotein; LDL: Low-density

lipoprotein; ODI: Oswestry Disability Index; VAS: Visual analog scale.
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age of females was 57.0 years (IQR, 51.0-62.0) and
the median age of males was 54.0 years (IQR, 47.0-
6.0) (p=0.237). 92% of the patients had type 2 DM.
43.8%, 10.7%, and 6.3% of patients had a history of
hypertension, coronary artery disease, and thyroid
disease, respectively.

The prevalence of chronic LBP was 31.3% in
patients with DM. The prevalence of CLBP was
higher in female patients than in male patients (37.0%
vs. 22.1%) (p=0.020). Median BMI was higher and
the duration of education was lower in patients with
CLBP than in those without CLBP (p=0.003 and
p=0.002, respectively). Demographics, laboratory
data, and questionnaire scores of diabetic patients
with and without CLBP are presented in Table 1.

The median ODI score in patients with DM was
0.0 (IQR, 0.0-6.0). Female patients had a higher me-
dian ODI score than in male patients [0.0 (IQR, 0.0-
10.0) vs. 0.0 (IQR, 0.0-0.0)] (p=0.002). In addition,
the median ODI score was higher in patients with di-
abetic neuropathy than in those without [2.0 (IQR,
0.0-12.0) vs. 0.0 (IQR, 0.0-6.0)] (p=0.004). Marital
status, comorbidities, retinopathy, and nephropathy
were not associated with ODI score (p>0.05).

The ODI score was positively correlated with
BMI (r=0.209, p=0.003) and VAS score (r=0.906,
p<0.001), and negatively correlated with education
duration (r=-0.215, p=0.001). Correlations between
demographic variables, laboratory results, and scores
of ODI and its subcategories in patients with DM are
presented in Table 2.

Univariate regression analysis showed that fe-
male gender (B=3.594, p=0.010), BMI (B=0.226,
p=0.021), duration of education (B=-0.616, p=0.002),
duration of DM (B=0.014, p=0.041), and presence of
diabetic neuropathy (B=3.861, p=0.018) were asso-
ciated factors for CLBP-related disability in patients
with DM (Table 3). Multivariate linear regression
analysis showed that duration of education was only
independent variable for LBP-related disability in pa-
tients with DM (B=-0.482, p=0.012) (R*=0.036).

I DISCUSSION

The results of the current study showed that the
prevalence of CLBP in patients with DM was 31.3%.
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The ODI score was positively correlated with BMI
and VAS score, and negatively correlated with dura-
tion of education. The median ODI score was higher
in women than in men and in patients with diabetic
neuropathy than in those without. Furthermore, lower
education duration was the only independent variable
for LBP-related disability in patients with DM.

Previous studies in the literature demonstrated
that the prevalence of CLBP is higher in patients with
DM than in those without."!*!? In addition, Jacob et
al. reported that the 10-year cumulative incidence of
CLBP was higher in patients with type 2 DM than in
those without.'® The researchers concluded that the
findings may be associated with insulin resistance,
obesity, or low-grade systemic inflammation.'® In-
sulin resistance may cause inhibition of protein syn-
thesis and protein degradation via inhibition of
mammalian target of rapamycin.'® Insulin resistance,
chronic inflammation, accumulation of glycation
products, and increased oxidative stress can lead to a
reduction in muscle mass, which may result in the de-
velopment of sarcopenia.'®!” Low muscle mass in the
trunk and legs may lead to extra load on the interver-
tebral discs and may cause back pain.’ In addition,
diabetic neuropathy may lead to muscle atrophy.” On
the other hand, obesity and low-grade inflammation
are risk factors for both type 2 DM and CLBP.!¢!#
Low-grade inflammation may play a role in type 2
DM pathogenesis by increasing insulin resistance
through molecular pathways.!° Proinflammatory
molecules may contribute to back pain via sensitiza-
tion of peripheral nociceptors.'® As a result of hyper-
glisemia and  altered lipid metabolism,
pathoanatomical changes such as early degeneration
of the intervertebral disc, cartilage, or spine may
occur.'? Modic changes in the lumbar vertebrae
may be seen.!” Abnormal trunk fat distribution may
lead to spinal disorders such as intervertebral disc de-
generation, disc herniation, and spinal stenosis via
mechanical stress.” Moreover, Stevans et al. reported
that obesity was a risk factor for transition from acute
LBP to CLBP.? Supporting the literature, the current
study showed that higher BMI was not only associ-
ated with CLBP, but also associated with higher dis-
ability and VAS scores in patients with DM. A
positive correlation was found between BMI and the
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TABLE 3: Univariate analysis for CLBP-related disability in pa-
tients with diabetes mellitus.
Variables B 95% CI p-value
Age 0.094 {-0.032)-(0.220) 0.142
Female gender 3.594 0.853-6.335 0.010
BMI 0.226 0.034-0.418 0.021
Duration of education -0.616 (-1.004)-(-0.228) 0.002
Duration of diabetes mellitus 0.014 0.001-0.028 0.041
Microvasculary complication 2.019 (-0.911)-(4.950) 0.176
Diabetic neuropathy 3.861 0.675-7.047 0.018
Diabetic nephropathy 0.119 (-3.911)-(4.150) 0.953
Diabetic retinopathy 3.052 (-1.787)-(7.891) 0.215
HbA1C -0.009 (-0.196)-(0.178) 0.924
Fasting blood glucose 0.009 {-0.010)-(0.028) 0.350
Triglycerides 0.009 (-0.005)-(0.022) 0.201
HDL -0.066 {-0.197)-(0.065) 0.322
LDL -0.027 (-0.064)-(0.010) 0.155

CLBP: Chronic low back pain; BMI: Body mass index; HbA1C: Glycosylated
hemoglobin; HDL: High-density lipoprotein; LDL: Low-density lipoprotein.

total ODI score, as well as the pain intensity, lifting,
walking, sitting, and standing subcategories’ scores
of the ODI. In addition, the prevalence of CLBP and
the median ODI score were higher in patients with
diabetic polyneuropathy than in those without.

Previous studies have reported that female pa-
tients with DM have a higher risk of CLBP than male
patients.'*!216:20.21 Consistent with these data, the pre-
sent study showed that the prevalence of CLBP and
the median ODI score were higher in female patients
than in male patients. The reason for the higher
prevalence of LBP in women has not been elucidated,
but it may be related to multiple bio-psychosocial fac-
tors including sex hormones, genetic, pain coping,
gender roles, and menaupose.'®?° The median age of
females in our study was 57.0 years, reflecting the
postmenopausal period.

Feldman and Nahin conducted a population-
based study and investigated the relationship between
severe CLBP and disability.> They reported that being
over 65 years and being obese were associated with
mobility difficulties.” Sirbu et al. reported that age
was a predictor for disability in patients with CLBP.’
In contrast, there was no statistically significant as-
sociation between age and either CLBP or disability
in our study. The discrepancy between the results of
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our study and the literature may be related to the dif-
ferent sample groups; we included only diabetic pa-
tients in the study. Further studies are needed to
investigate the effect of age on CLBP-related dis-
ability in patients with DM.

The VAS score was positively correlated with
both total and all subcategory ODI scores. In support
of our results, previous studies reported that higher
pain intensity was associated with disability in pa-
tients with CLBP.7?? In light of these data, an effec-
tive pain management is crucial in preventing
disability.

Previous studies demonstrated that higher
HbAIC level was associated with back pain in dia-
betic patients.”*?* Rinaldo et al. reported that elevated
LDL level was associated with chronic back pain.*
They also noted that elevated HDL level was nega-
tively associated with chronic back pain.** However,
there is a lack of knowledge in the literature about the
relationship between chronic LBP-related disability
and laboratory parameters in diabetic patients.!!%-!2
Aghara et al. conducted a cross-sectional study in-
cluding patients with LBP.* They reported that 59 of
the participants had DM and that diabetic patients had
a higher level of disability than those without DM.*
They also noted that ODI score was positively corre-
lated with age and HbA1C level.” The current study
showed that there was no statistically significant dif-
ference between patients with and without CLBP in
terms of HbA 1C, fasting blood glucose, postprandial
blood glucose, HDL, triglycerides, and LDL levels.
HbAI1C levels were positively correlated with the so-
cial life component of the ODI score in our study.
Fasting glucose levels were positively correlated with
the VAS score and pain intensity and lifting subcat-
egory scores of the ODI. Triglyceride levels were
positively correlated with the walking component
score of the ODI. HDL levels were negatively corre-
lated with the standing subcategory score of the ODI.
These findings may be related to the bidirectional re-
lationship between disability and DM. Hyperglisemia
and altered lipid metabolism may cause
pathoanatomical changes in the spine leading to
CLBP and disability, or reduced physical activity due
to LBP may lead to sedentary lifestyle, obesity, hy-
perlipidemia, and may predispose to DM.'!2
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In the present study, the median duration of ed-
ucation was lower in patients with CLBP than in
those without CLBP. In addition, the duration of ed-
ucation was negatively correlated with VAS score,
total ODI score, and the pain intensity, lifting, walk-
ing, sitting, standing, and sleeping component scores
of the ODI. Moreover, duration of education was
only predictive variable for CLBP-related disability
in patients with DM in multivariate regression anal-
ysis. Consistent with our results, Stewart Williams et
al. reported that there was an inverse relationship be-
tween education level and back pain and disability in
adults aged 50 years and older.?

In the present study, there was no statistically
significant difference in the duration of DM between
patients with CLBP and without CLBP. However it
was positively correlated with the VAS score, as well
as the scores for pain intensity and lifting components
of the ODI. Moreover, longer diabetes duration was
an independent variable for LBP-related disability in
univariate analysis. There is a lack of information in
the literature regarding the relationship between the
duration of diabetes and disability related to CLBP.
These findings can be explained by the fact that
longer exposure to insulin resistance, low-grade sys-
temic inflammation, accumulation of glycation prod-
ucts, increased oxidative stress, and sedentary
lifestyle may lead to sarcopenia and eventually dis-
ability in diabetic patients.!®!>!%!¥ Further studies are
needed to explain the mechanism of disease duration
and CLBP-related disability in diabetic patients.

Strengths of this study include evaluating the re-
lationship between CLBP-related disability and spe-
cific characteristics of DM such as type, duration, and
laboratory findings were evaluated. Limitations of the
study include the lack of a healthy control group and
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the lack of assessment of sarcopenia, medication for
DM, physical activity levels, and depression/anxiety
in the participants. Although the generalizability of
the results is limited by the cross-sectional nature of
our study, there is no reason to believe that the results
would not be applicable to individuals outside of the
study sample.

I CONCLUSION

Clinicians should be aware of the risk factors for
CLBP-related disability in patients with DM. Patients
with lower years of education, female gender, higher
BMI, longer duration of DM, and the presence of di-
abetic neuropathy should be followed regularly for
CLBP-related disability.
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