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Background: The objective of the study was to study the association between low back pain
(LBP), neck pain (NP), and diabetes while controlling for many sociodemographic characteristics,
comorbidities, and lifestyle variables. The study also aimed to identify which of these variables
is independently associated with LBP and NP among diabetes sufferers.

Methods: A case—control study using data taken from the European Health Interview Surveys
for Spain was conducted in 2009/2010 (n=22,188) and 2014 (n=22,842). We selected subjects
240 years of age. Diabetes status was self-reported. One non-diabetic control was matched by
the year of survey, age, and sex for each diabetic case. The presence of LBP and NP was defined
as the affirmative answer to both of the questions: “Have you suffered chronic LBP/NP over
the last 12 months?” and “Has your physician confirmed the diagnosis?” Independent variables
included demographic and socioeconomic characteristics, health status variables, lifestyles, and
pain characteristics.

Results: The prevalence of NP (32.2% vs 26.8%) and LBP (37.1% vs 30.3%) was significantly
higher among those suffering from diabetes. Multivariable analysis showed that diabetes was
associated with a 1.19 (95% CI 1.04-1.36) and 1.20 (95% CI 1.06—1.35) higher risk of NP
and LBP. Among diabetic subjects, being female, concomitant mental or respiratory disorders,
being obese, and physically inactive are variables associated with suffering from these pains.
Those suffering NP had 8 times higher risk of reporting LBP than those without NP and the
same association is found among those suffering from LBP.

Conclusion: The prevalence and intensity of NP and LBP are high among people with diabetes,
affecting them significantly more than their age- and sex-matched non-diabetic controls. Specific
preventive and educational strategies must be implemented to reduce the incidence, severity,
and negative effect on the quality of NP and LBP among diabetic patients.
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Introduction
According to the Global Burden of Disease Study 2015, low back pain (LBP) and neck
pain (NP) were the leading causes of disability in 2015.! NP and LBP cause a decline
in the health status and have important economic costs that seriously affect the quality
of the social and working lives of people who have these pains.' The estimated 1-year
prevalence for these pains in Spain ranges from 10% to 15% in the adult population.>®
Experimental investigations have analyzed the relationships between diabetes mel-
litus (DM) with spinal diseases, showing that DM is associated with intervertebral
disc (IVD) degeneration and lumbar spinal stenosis.”®
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Krein et al’ conducted a cross-sectional study of 993
patients with DM and found that ~60% had chronic pain,
defined as pain present most of the time for 6 months or more
during the past year, and the most commonly reported pain
location was the back (60%). Furthermore, the presence of
comorbid chronic pain and greater pain severity was both
associated with poorer overall DM self-management and
increased difficulty with certain self-care activities, such as
exercising on a regular basis.

Markers of DM disease progression, such as increased
duration of time with DM and increased levels of glycated
hemoglobin (HbAlc), have been independently associated
with the presence of chronic back pain, suggesting that
uncontrolled DM may be a contributing factor to the devel-
opment of chronic back pain.!°

Ritzwoller et al'' demonstrated that the likelihood of an
inpatient admission in the 2 years following the index back
pain event increased by 102% (OR 2.02; 95% CI 1.69-2.40)
if the patient had DM. Furthermore, DM had the highest
incremental cost estimate compared to other comorbidities.

Population-based studies have demonstrated the associa-
tion of LBP with DM and found higher prevalence among
those suffering from this disease after adjusting for known
risk factors of LBP.121

Previous studies on the relationship between NP and
DM have yielded inconclusive results.!>!” Some argue that
LBP and DM may have a spurious association that can be
explained by obesity, a confounding variable that is an estab-
lished risk factor for type 2 DM.!# NP is of particular interest
in this debate because it is a non-weight bearing region and
is thus less susceptible to symptoms caused by increased
weight bearing.'®

However, in addition to obesity, differences in the
sociodemographic characteristics, coexisting physical
and mental conditions, and lifestyles may explain the
associations of DM with LBP and NP described by other
authors.'>"”

It is of interest to study the relationship between back pain
and DM in part because it may enable better handling of the
disorders and because it may give clues to the pathophysiol-
ogy of back pain.’

In this investigation, we aimed to study the associa-
tion between LBP, NP, and DM while controlling for many
sociodemographic characteristics, comorbidities, and life-
style variables. We also aimed to identify which of these
variables is independently associated with LBP and NP
among diabetes sufferers.

Methods

We conducted a case—control study using individualized
data taken from the European Health Interview Surveys for
Spain (EHSS) conducted in 2009/2010 (n=22,188) and 2014
(n=22,842). These surveys cover a representative sample of
non-institutionalized adults (age 15 years or over) residing
in main family dwellings (households) in Spain. Information
was collected from home-based, computer-assisted, personal
interviews conducted from April 2009 to March 2010 for the
EHSS 2009/2010 and from January to December 2014 for the
EHSS 2014. Details on the survey methodology can be found
elsewhere.!*? We selected subjects aged 40 years or over.

Study variables

To identify those with DM in our study, we included all sub-
jects if they answered affirmatively to either of the following
questions: “Has your doctor told you that you are currently
suffering from diabetes?” and/or “Have you taken any medi-
cation to treat diabetes in the last 2 weeks?”

Subjects who answered “No” to these two questions were
selected to create the control group. One control was matched
by age, sex, and region of residence for each diabetic case.
We matched the by region of residence because Spain is
divided into 17 regions. Each region has its own health ser-
vices organization and the EHSS collects a different sample
for each of these regions proportional to its population. If
more than one control for a case was found available, it was
randomly selected.

Individuals were classified as LBP sufferers if they
answered “Yes” to both of the following questions: “Have
you suffered chronic pain in the lumbar region of your back
over the last 12 months?”” and “Has your physician confirmed
the diagnosis?” Equivalent questions were used to identify
those suffering from NP: “Have you suffered chronic pain
in the cervical region of your back over the last 12 months?”
and “Has your physician confirmed the diagnosis?” These
definitions of variables have been used by our group in previ-
ous investigations.’

We analyzed the following independent variables:

1. Demographic and socioeconomic characteristics, includ-
ing the following:

o Age: Categorized in four age groups “40-59 years”,
“60—69 years”, “70—79 years”, and “80 years or more”.

e Sex: “Male” or “Female”.

e Nationality: Collected with the question: “What is
your country of birth?” with two options “Spain” or
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“Other country”. It was codified as “Spanish born” and
“Immigrant”.

e Educational level: Collected with the question: “What
is the highest education leaving certificate, diploma or
education degree you have obtained?”” with nine options
“Don’t know how to read or write”, “Not finished primary
education”, “Only finished primary education”, “Lower
secondary education”, “Upper secondary education”
“Medium level professional grades”, “Upper level pro-
fessional grades” “University studies”, and “Doctorate”.
Options 1-3 were considered “No studies/primary”,
options 46 were considered “Secondary education”, and
options 7-9 were considered “Higher education”.

e Monthly income: Collected with the question “Can you
please tell me which is the total monthly income you and
the other members of your household receive? Collected
as a continuous variable and categorized in “<850 €”,
“850-1,400 €” and “>1,400 €”.

¢ Living with a partner: Collected with the question “Are
you living with someone in this household as a couple?”
Two possible options were “Yes” or “No”.

2. Health status variables, including the following:

o Self-perceived health: Collected with the question “How
is your health in general? Is it...” giving five options
“Very good”, “Good”, “Fair”, “Poor” and “Very poor”.
Categorized as “Very good/good” vs “Fair/poor/very
poor”.

e Self-reported physician diagnosed chronic conditions:
“Respiratory diseases” (asthma, COPD, and emphysema);
“heart diseases” (coronary disease, myocardial infarc-
tion, and angina); "Stroke” (cerebral infarction, cerebral
hemorrhage, and cerebral embolism); “Mental disorder”
(anxiety and depression); “High blood pressure” and
“Cancer”. Subjects were considered as sufferers of these
conditions if they answered affirmatively to both of the
following questions regarding that specific disease: “Do
you have or have you ever had ...... ?7” And “Was this
disease/condition diagnosed by a medical doctor?”.

3. Lifestyles, including the following:

o Self-reported body mass index (BMI): Collected with
the questions “Could you tell me your height without
shoes?” and “Could you tell me your weight without
shoes and clothes?” These were collected as continu-
ous variables, calculated, and categorized into “<25”,
€25-29.9”, and “230” kg/m>.

o Physical exercise: Collected using the question “Over the
last 7 days, how many times you have been walking for

at least 10 minutes?” It was categorized into “0—3 days”
and “4-7 days”.

e Tobacco use: Collected using the question “Do you
smoke actually?” with four options “Yes, daily”, “Yes,

9 ¢

but not daily”, “Not actually but I have smoked in the
past”, and “Not now or in the past”. This variable was
categorized into “Current smoker” options 1 and 2, “Ex-
smoker” option 3, and “Never” option 4.

e Alcohol consumption: Collected using the question
“During the past 12 months, how often have you had an
alcoholic drink of any kind (that is beer, wine, spirits,
liqueurs or other alcoholic beverages)?”” with six options
“Never”, “Monthly or less”, “2—4 times a month”, “2-3
times a week”, “4-6 times a week”, and “Every day”.
This variable was categorized into “No” options 1 and 2
and “Yes” option 3—6.

4. Pain characteristics, including the following:

¢ Pain intensity: Collected using the question “Overall,
during the past 4 weeks, how much physical pain or
physical discomfort did you experience?” with four
options “Light”, “Moderate”, “Intense”, and “Extreme”.
We re-codified into three categories “Light”, “Moderate”,
and “Intense/extreme”.

e Use of prescribed drugs for pain: Collected using the
question “During the past 2 weeks, have you used any
medicines for pain in the neck or back that were pre-
scribed or recommended for you by a doctor?” with two
options “Yes” and “No”.

The questions used were identical in the two surveys used
in our investigation.>!*-!

Statistical analysis

The distribution according to the study variables was
described and compared for the diabetic and non-diabetic
matched samples. We used proportions and means with SD
as descriptive statistics. We estimated the prevalence of LBP
and NP for subjects with and without DM.

Bivariate conditional logistic regression models were con-
ducted to compare the distribution and prevalence between
DM sufferers and their age-sex-matched controls according
to study variables.

The chi-square test was used to analyze the association
of the study variables with the different pain localizations
among DM sufferers.

To assess the association of DM with the studied pain,
we conducted two multivariable conditional logistic regres-
sion models. The dependent variable was “diabetes yes/no”
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and the main independent variables were the presence of the
studied pains.

Finally, we identified the study variables that were inde-
pendently associated with LBP and NP among subjects with
DM. To do this, we constructed three multivariable uncondi-
tional logistic regression models.

The multivariable analyses were performed including
those variables that were statistically significant in the bivari-
ate analysis and those which, although they did not reach
the point of statistical significance, were of interest from an
epidemiological and healthcare point of view. The results of
the regression models are shown as ORs with 95% CIs. We
checked for interactions in the models.

Matching and estimations were made using the STATA
program, and statistical significance was set at two-tailed
0<0.05.

Ethical aspects

This study was conducted using an anonymous public access
dataset, and confidentiality was maintained at all times. In
accordance with Spanish legislation, it is not necessary to
obtain the approval of an ethics committee.

Results

The prevalence of DM among subjects aged 40 years or over
was 11.4% (1,704) for the EHSS 2009 and 11.7% (1,876)
for the EHSS 2014.

Before matching was conducted, the mean age for the
diabetic population was 69.6 years (SD 11.6) and it was
60.4 years (SD 13.7) among those without the disease
(»<0.001). The sex distributions were 53.1% (1,902) and
56.0% (15,310) females for those with and without DM,
respectively (p<0.001).

We matched a total of 3,441 diabetic subjects with age
and sex controls, representing 95.7% of the diabetic subjects
included in the EHSS 2009 and EHSS 2014.

The distribution of the study populations according to
the demographic and socioeconomic variables, health status,
lifestyles, and pain characteristics are shown in Table 1.

Subjects with DM had a significantly lower educational
level and monthly income than their age-sex matched non-
diabetic controls.

Self-reported health and all analyzed chronic conditions
showed worse prevalence among the diabetic group. The
prevalence rates of obesity (BMI 230 kg/m?) were 35.1%
and 21.3% for those with and without DM, respectively
(p<0.001). No differences were found for tobacco use, and

diabetic subjects had significantly lower figures of physical
exercise and alcohol consumption.

Regarding the pain intensity in the last 4 weeks, diabetic
subjects reported “Light” 28.5%, “Moderate” 37.2%, and
“Intense/extreme” 34.3% with the corresponding rates for
the non-diabetic controls of 34.4%, 38.7%, and 26.9%,
respectively (p=0.01)

DM sufferers had consumed prescribed pain medication
in the last 2 weeks at a 9.4% higher proportion than their
matched controls (47.9% vs 38.5%; p<0.001).

The prevalence of pain in both the studied locations
was significantly higher among those with DM than their
age and sex-matched non-diabetic controls. For NP, the
figures were 32.2% vs 26.8% and for LBP the figures
were 37.1% vs 30.3%. The corresponding crude ORs were
1.34 (95% CI 1.20-1.50) and 1.38 (95% CI 1.25-1.53),
respectively.

The prevalence of simultaneous NP and LBP was higher
among DM sufferers than among non-DM sufferers (16.8%
vs 14%, p<0.001).

Table 2 shows the prevalence of NP and LBP among
diabetic subjects and non-diabetic controls according to
study variables.

For the two pain locations, and beyond the DM status,
the highest prevalence was found in the 70- to 79-year age
group. Women had higher values than men, and the preva-
lence increased as the educational level decreased.

NP and LBP were significantly more prevalent among
DM sufferers than among non-sufferers in most studied age
groups in either sex and in those in the “No studies/primary”
educational level category.

Regarding self-reported health, in addition to the DM
status, those with “Fair/poor/very poor” health had approxi-
mately three times more pain in any location than those with
“Very good/good” self-rated health.

As expected, those suffering from any of the chronic
conditions had a higher prevalence of NP and LBP than those
without these diseases. This occurs among diabetic and non-
diabetic subjects. People with DM and mental disorders had
a higher prevalence of NP (53.4% vs 26.1%) and LBP (59.8
vs 30.6%) than those with DM who were not suffering from
these disorders (p<0.05).

NP was significantly more frequent among DM suffer-
ers than among DM subjects who did not have respiratory
disease, heart disease, stroke, cancer, or mental disorders.
No significant differences were found for those with any of
these conditions.
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Table | Distribution of the study populations according to demographic and socioeconomic variables, health status, lifestyles, and

pain characteristics

Variable Category Diabetes N (%) No diabetes N (%) p-value
Age groups 40-59 years 743 (21.6) 743 (21.6) NA
60—69 years 923 (26.8) 923 (26.8)
70-79 years 1,076 (31.3) 1,076 (31.3)
80 or more 699 (20.3) 699 (20.3)
Sex Female 1,843 (53.6) 1,843 (53.6) NA
Nationality Immigrant 68 (2) 83 (2.4) 0.214
Educational level No studies/primary 2,488 (72.3) 2,271 (66) 0.001
Secondary 665 (19.3) 696 (20.2)
High education 288 (8.4) 474 (13.8)
Monthly income <850 € 1,198 (41.2) 990 (35.1) 0.015
850-1,400 € 789 (27.1) 734 (26)
>1,400 € 920 (31.6) 1,097 (38.9)
Living with a partner Yes 1,921 (55.8) 1,990 (57.8) 0.068
Self-rated health Fair/poor/very poor 2,384 (69.3) 1,651 (48) <0.001
Respiratory disease® Yes 575 (16.7) 416 (12.1) <0.001
Heart disease® Yes 856 (24.9) 505 (14.7) <0.001
Stroke* Yes 205 (6) 113 (3.3) <0.001
High blood pressure Yes 2,166 (62.9) 1,485 (43.2) <0.001
Cancer Yes 260 (7.6) 196 (5.7) 0.002
Mental disorders? Yes 771 (22.4) 574 (16.7) <0.001
Body mass index <25 kg/m? 678 (22.2) 1,059 (34.1) <0.001
25-29.9 kg/m? 1,300 (42.6) 1,383 (44.6)
>30 kg/m? 1,071 (35.1) 661 (21.3)
Physical exercise® 0-3 days 1,335 (38.8) 1,194 (34.7) <0.001
Tobacco use Current smoker 477 (14.4) 499 (15) 0.746
Ex-smoker 981 (29.6) 921 (27.7)
Never 1,854 (56) 1,901 (57.2)
Alcohol consumption' Yes 1,008 (29.3) 1,404 (40.8) <0.001
Pain intensity® Light 606 (28.5) 633 (34.4) 0.010
Moderate 790 (37.2) 712 (38.7)
Intense/extreme 728 (34.3) 496 (26.9)
Use of pain medication” Yes 1,649 (47.9) 1,325 (38.5) <0.001
Neck pain Yes 1,109 (32.2) 921 (26.8) <0.001
Low back pain Yes 1,277 (37.1) 1,041 (30.3) <0.001
Neck and low back pain Yes 579 (16.8) 482 (14.0) 0.001

Notes: NA, because these are the matching variables. *Respiratory diseases included asthma, COPD, and emphysema. "Heart disease included coronary disease, myocardial
infarction, and angina. “Stroke included cerebral infarction, cerebral hemorrhage, and cerebral embolism. “Mental disorder included anxiety and depression. Physical exercise:
days per week with walking for at least 10 minutes. ‘Alcohol consumption: if the subject has consumed alcohol two or more times a month over the last year. ¢Pain intensity

in the last 4 weeks. "Consumption of prescribed pain medication in last 2 weeks.
Abbreviation: NA, not applicable.

The prevalence of LBP was significantly higher among
DM sufferers than among non-sufferers in addition to the
category of self-rated health and if the subjects did or did
not suffer from high blood pressure and mental disorders.
For the NP, a higher prevalence was also significant for
those not suffering from respiratory disease, heart disease,
stroke, or cancer.

The prevalence of all pains increased with BMI among
diabetic and non-diabetic subjects. Among diabetic and obese
subjects, the prevalence rates of NP and LBP were 35.1% and
43.6% compared with 26% and 29.5% among those diabetic
subjects with a BMI under 25 kg/m? (p<0.05).

Subjects with and without DM who walked for at least
10 minutes 4 or more days a week had lower prevalence of
pain than sedentary persons.

The prevalence of NP and LBP were higher among never
smokers and alcohol consumers in both study populations.

People with and without DM, reporting they were suf-
fering “Severe/extreme” pain in the last 4 weeks and had
used prescription pain medication, had a significantly higher
prevalence of both pain localizations.

When we compared the prevalence of NP and LBP
between diabetic subjects and their matched controls accord-
ing to the categories of the lifestyle variables, we found a
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Table 2 Prevalence of neck pain and low back pain among diabetic subjects and age- and sex-matched non-diabetic controls according

to study variables

Neck pain Low back pain, n (%)
Diabetes Non-diabetes Diabetes Non-diabetes
sufferer sufferer sufferer sufferer
Age groups® 40-59 years** 203 (27.3) 148 (19.9) 239 (32.2) 183 (24.6)
6069 years*® 290 (31.4) 241 (26.1) 349 (37.8) 264 (28.6)
70-79 years® 395 (36.7) 335 31.1) 408 (37.9) 365 (33.9)
80 or more® 221 (31.6) 197 (28.2) 281 (40.2) 229 (32.8)
Sex<d Male** 335 (21) 260 (16.3) 443 (27.7) 354 (22.2)
Female®® 774 (42) 661 (35.9) 834 (45.3) 687 (37.3)
Nationality < Spanish born*® 1,098 (32.6) 910 (27.1) 1,261 (37.4) 1,024 (30.5)
Immigrant 11 (16.2) 11 (13.3) 16 (23.5) 17 (20.5)
Educational level“? No studies/primary*® 881 (35.4) 710 31.3) 994 (40) 786 (34.6)
Secondary 175 (26.3) 150 (21.6) 211 (31.7) 183 (26.3)
High education 53 (18.4) 61 (12.9) 72 (25) 72 (15.2)
Monthly income®¢ <850 € 426 (35.6) 306 (30.9) 493 (41.2) 344 (34.7)
850-1,400 € 278 (35.2) 233 (31.7) 301 (38.1) 270 (36.8)
>1,400 €* 264 (28.7) 252 (23) 300 (32.6) 276 (25.2)
Living with a partner Yes® 613 (31.9) 488 (24.5) 699 (36.4) 573 (28.8)
No=® 496 (32.6) 433 (29.8) 578 (38) 468 (32.3)
Self-rated health** Very good/good® 147 (13.9) 216 (12.1) 179 (16.9) 279 (15.6)
Fair/poor/very poor® 962 (40.4) 705 (42.7) 1,098 (46.1) 762 (46.2)
Respiratory disease®? No=* 848 (29.6) 759 (25.1) 974 (34) 862 (28.5)
Yes 261 (45.4) 162 (38.9) 303 (52.7) 179 (43)
Heart disease*? No=* 765 (29.6) 741 (25.2) 875 (33.8) 842 (28.7)
Yes 344 (40.2) 180 (35.6) 402 (47) 199 (39.4)
Stroke No=® 1,041 (32.2) 883 (26.5) 1,203 (37.2) 1,003 (30.1)
Yes 68 (33.2) 38 (33.6) 74 (36.1) 38 (33.6)
High blood pressure< No® 324 (25.4) 422 (21.6) 383 (30) 504 (25.8)
Yes® 785 (36.2) 499 (33.6) 894 (41.3) 537 (36.2)
Cancer No*< 1,013 (31.8) 849 (26.2) 1,171 (36.8) 961 (29.6)
Yes 96 (36.9) 72 (36.7) 106 (40.8) 80 (40.8)
Mental disorders< No®® 697 (26.1) 625 (21.8) 816 (30.6) 727 (25.4)
Yes® 412 (53.4) 296 (51.6) 461 (59.8) 314 (54.7)
Body mass index? <25 kg/m? 176 (26) 219 (20.7) 200 (29.5) 250 (23.6)
25-29.9 kg/m? 402 (30.9) 376 (27.2) 439 (33.8) 418 (30.2)
>30° kg/m? 376 (35.1) 216 (32.7) 467 (43.6) 258 (39)
Physical exercise®? 0-3 days*® 535 (40.1) 416 (34.8) 611 (45.8) 461 (38.6)
4-7 days*® 574 (27.3) 505 (22.5) 666 (31.6) 580 (25.8)
Tobacco use Current smoker*® 140 (29.4) 102 (20.4) 156 (32.7) 124 (24.8)
Ex-smoker®® 230 (23.4) 197 (21.4) 313 (31.9) 247 (26.8)
Never*® 704 (38) 586 (30.8) 759 (40.9) 632 (33.2)
Alcohol consumption®? No*< 871 (35.8) 640 (31.4) 990 (40.7) 680 (33.4)
Yes 238 (23.6) 281 (20) 287 (28.5) 361 (25.7)
Pain intensity<d Light 158 (26.1) 143 (22.6) 185 (30.5) 184 (29.1)
Moderate 347 (43.9) 311 (43.7) 389 (49.2) 346 (48.6)
Severe/extreme 428 (58.8) 283 (57.1) 487 (66.9) 309 (62.3)
Use of pain medication®? No? 280 (15.6) 306 (14.5) 356 (19.9) 350 (16.5)
Yes®® 829 (50.3) 615 (46.4) 921 (55.9) 691 (52.2)
Total*— 1,109 (32.2) 921 (26.8) 1,277 (37.1) 1,041 (30.3)

Notes: *Significant differences (p<0.05) between diabetes suffers and non-diabetes sufferers for neck pain. *Significant differences (p<0.05) between diabetes suffers and non-
diabetes sufferers for low back pain. Comparisons conducted using conditional logistic regression. <Significant association (p<0.05) between the variable and neck pain among
diabetes sufferers. ‘Significant association (p<0.05) between the variable and low back pain among diabetes sufferers. Comparisons were conducted using the chi-square test.
Abbreviation: NA, not applicable.
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significantly higher prevalence for all categories of physical
exercise, tobacco use, and lack of alcohol consumption.

The prevalence of LBP was significantly higher among
DM sufferers with a BMI 230 kg/m? than among non-DM
sufferers with obesity (43.6% vs 39%).

Among those who had used prescription pain medication
in the last 2 weeks, people with DM had more NP (50.3%
vs 46.4%, p<0.05) and LBP (55.9% vs 52.2%, p<0.05) than
people without DM.

The results of the multivariable model to assess the asso-
ciation between DM and pain using multivariable conditional
logistic regression showed that, after controlling for possible
confounders and discarding interactions, DM was associated
witha 1.19 (95% CI 1.04—1.36) higher risk of NP and a 1.20
(95% CI 1.06-1.35) higher risk of LBP.

The factors associated with NP and LBP among DM
sufferers are shown in Table 3.

Female sex was associated with a higher probability of
reporting NP (OR 1.77; 95% CI 1.45-2.16). Those with a
“Fair/poor/very poor” self-rated health had 1.56 (95% CI
1.24-1.97) and 1.55 (95% CI 1.24-1.95) higher risks of NP
and LBP, respectively, than those in the “Very good/good”
category. Having a respiratory disease was associated with
LBP, and the presence of a mental disorder increased the
probability of this pain.

Among diabetic subjects, those with concomitant obesity
had a 50% higher prevalence of LBP than those with a BMI
<25 kg/m?* (OR 1.50; 95% CI 1.17-1.92).

More frequent physical activity was associated with a
lower self-reported LBP (OR 0.62 95% CI 0.42—0.89). The
use of pain medication over the last 2 weeks increased the
risk of reporting any pain localization two or more times.

As can be seen in Table 3, the year of the survey is not
significant in the multivariable analysis for any of the pains
studied.

Finally, a very high and significant association was found
between NP and LBP among DM sufferers; those with any of
these two pains had a 8-fold higher probability of suffering
from another pain than those who did not have any of them.

Discussion
The main result of our investigation is that the prevalence
of NP and LBP was significantly higher among those with
DM than their age- and sex-matched non-diabetic controls
after controlling for sociodemographic and health-related
variables. Furthermore, diabetic subjects reported high
intensities of pain and frequent use of prescription pain
medication.

Comparing the prevalence estimations for LBP and NP
is difficult because they are self-reported, and the questions

Table 3 Factors associated with neck pain and low back pain among those with diabetes

Variable Category Neck pain Low back pain
OR (95% CI) OR (95% CI)

Sex Male | NS

Female 1.77 (1.45-2.16) NS
Self-rated health Very good/good | |

Fair/poor/very poor 1.56 (1.24-1.97) 1.55 (1.24-1.95)
Respiratory disease No NS |

Yes NS 1.34 (1.06-1.70)
Mental disorder No | |

Yes 1.30 (1.05-1.60) 1.66 (1.33-2.08)
Body mass index, kg/m? <25 NS |

25-29.9 NS 1.13 (0.89-1.44)

=230 NS 1.50 (1.17-1.92)
Physical exercise 0-3 days NS |

4-7 days NS 0.62 (0.42-0.89)
Use of pain medication No | |

Yes 2.00 (1.63-2.44) 2.05 (1.67-2.52)
Neck pain No NA [

Yes NA 8.46 (6.95-10.29)
Low back pain No | NA

Yes 8.30 (6.91-9.96) NA
EHSS 2009 | |

2014 0.97 (0.93-1.03) 1.00 (0.96—1.05)

Notes: OR estimated using multivariable unconditional logistic regression. Only significant variables are shown in the table.

Abbreviations: EHSS, European Health Interview Surveys for Spain; NA, not applicable; NS, not significant.
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used to collect information about pain and the characteristics
of the study populations differ between investigations.

In the United States, using the National Health and Nutri-
tion Examination Survey for years 2010-2011, it was found
that the prevalence of chronic LBP was 19.8% in adults (aged
20-69 years) with DM vs 12.9% in adults without DM. These
authors defined chronic LBP as a self-reported history of LBP
for “3 months in a row”. After adjustments for age and LBP’s
known risk factors, the association remained significant.'?

The results of the EpiReumaPt, a national cross-sectional
study conducted in Portugal from September 2011 to Decem-
ber 2013, showed a prevalence of active chronic LBP of
18.6% among those with self-reported DM vs 6.8% for those
without it. Active chronic LBP was considered if it was pres-
ent on the day of the interview and for more than 90 days. '

Eivazi and Abadi" interviewed 317 diabetic patients in
a single clinic in Iran with the same question used in our
investigation and found a 1-year prevalence of LBP of 63.4%,
which was 47% in a non-diabetic control group (p<0.009).

Among Danish patients with type 2 DM, the prevalence
of LBP in the last 14 days was 60% compared with 30%
in the age-, sex-, and region-matched general population
(p<0.001).1

Beyond the methodological issues, our result agrees with
the existing literature on the negative impact of type 2 DM
on LBP.!1>13

Regarding NP, previous studies on the relationship
between NP and DM have yielded conflicting results.!>!6!7
Our results agree with Molsted et al,'* who compared 951
patients with type 2 DM with data for 2,923 matched subjects
from the general population and observed that patients with
type 2 DM had a significantly higher prevalence of musculo-
skeletal pain in all areas of the body, including cervical pain.
In the US, using the 2002 National Health Interview Survey,
it was found that the 3-month prevalence rate of back and/or
NP had a significant association with concomitant LBP and
NP for people with DM.'¢

However, in the Johnston County Osteoarthritis Project,
neck and shoulder symptoms were associated with DM; how-
ever, the association between DM and NP was not significant
after full adjustment."”

The severe intensity of pain and frequent need for pain
medication have been reported among DM sufferers.’ In US
diabetic patients with chronic pain, 60% in the back, almost
one-third indicated that their pain was severe or very severe
during the past 4 weeks, and 78% reported that they used pain
medication on either a regular or occasional basis.’ In our
population, 34.3% of DM sufferers had intense or extreme

pain in the last 4 weeks and 47.9% had taken prescription
pain medication. However, among those with NP and LBP,
the proportions reporting severe or intense pain increased
to 58.8% and 66.9%, respectively. The intensity of pain is
a relevant issue given that diabetic patients with severe or
very severe pain, compared with mild or moderate pain, had
worse DM self-management, including exercise, and greater
difficulty taking DM medications.’

Identifying the factors associated with NP and LBP
is important because health services can focus on these
patients and insist on prevention strategies that try to modify
unhealthy lifestyles that can otherwise worsen these pains.

Female sex has been associated with NP in the general
population and among DM sufferers.>!'>1¢22 In Spain, the
results of national health surveys showed that women aged
16 years or over had 2.03 (95% CI 1.80-2.27) times higher
prevalence of NP than men.’ Molsted et al'® found that the
proportion of diabetic women with neck or shoulder pain was
59% compared to only 44% among diabetic men.

In our investigation, worse self-rated health was associ-
ated with a higher prevalence of both pain localizations. This
is an expected result because these two pains have important
effects on the quality of life of people with and without DM,
which has been described by other authors.?6%162223

Suffering from concomitant respiratory diseases
increased the probability of reporting LBP 1.34-fold among
DM sufferers. The higher prevalence of LBP among people
suffering from asthma and COPD compared to those without
these conditions has been described in the general popula-
tion.!162* Furthermore, recent investigators have described
the association between comorbidities and pain in COPD.?*?

As with other authors, we found that DM sufferers who
reported a mental disorder also had significantly higher prob-
abilities of pain.” Several population surveys have shown a
strong association between NP and LBP and depression and/
or anxiety.>?7

The multivariable model for LBP among diabetic subjects
yielded a significant association with a higher body mass
index and physical inactivity, which have been previously
reported as risk factors for LBP in studies conducted in either
general and diabetic populations.>6%1214-162829 Molsted et al's
found that, in both sexes, BMI was associated with LBP and
pain in the knee, hip, arm, and hand, among diabetic patients.
Physical inactivity was associated with low-back pain.

Several causes may explain the association between
diabetes and NP and LBP.”#3-38 Beside the fact that obese
individuals experience greater motion forces of the spinal
segments, diabetes itself creates an environment that may
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negatively affect IVD health, resulting in alterations in the
structural composition of the disc which in turn may alter
the mechanical properties of the tissues and lead to increase
susceptibility to disc prolapse and consequent mechanical
back pain.”331-36

Recently, Fields et al attempted to isolate the effects of
diabetes by comparing obese Sprague-Dawley rats to dia-
betic obese T2DM rats while using lean rats as an additional
control. The diabetic rats alone had an elevated advanced
glycation end products (AGE) concentration, which was
associated with lower glycosaminoglycan and water content
of discs.*® Several authors have reported a significant increase
in AGE and rate of tissue cross-linking in the IVD of rats with
increased HbAlc and high glucose levels that result in the
degeneration of the IVD.”3!34 Increased cross-linking leads
to stiffness and brittleness, resulting in an IVD that may be
more susceptible to mechanical damage and has lower shock-
absorbing properties.’!3* Furthermore, the well-demonstrated
microangiopathy associated with diabetes diminishes the
flow of nutrients and oxygen to IVD from capillaries at their
margins and impairs IVD cell viability.333

Diabetic patients have been shown to have significantly
decreased disc height, in comparison to their non-diabetic
counterparts, and T2DM has been linked to lumbar spinal
stenosis.®*® In addition, DM may contribute to osteopenia,
osteoarthritis, hyperostosis, as well as vasoregulation abnor-
malities, such as in Charcot joint formation.'® These changes
may alter the biomechanics of the spine and contribute to
back pain.'®

Some, but not all, investigations have suggested that
pharmacologic treatment for DM with DPP-4 inhibitors may
result in an increased risk of severe joint pain.’” However,
more studies to better clarify the association between DPP-4
inhibitors and arthritis/arthralgia are necessary.*’

Our results have implications regarding the management
of patients with DM. The current evidence suggests that
exercise alone or in combination with education is effective
for preventing LBP.*®* Among diabetic patients, additional
benefits of physical activity include improvement in the pain,
function, and quality of life; decreased systemic complica-
tions of DM, and less negative structural changes in the [IVDs
and fat infiltration in the paraspinal muscles.>**!

At the same time, giving advice about weight reduction
methods or consulting with a dietician is a good approach
for reducing LBP in diabetic subjects.

Specific interventions include, among others, therapeutic
exercise, ergonomic adaptation of this population to a work
environment at home or workplace, and health education to

increase their awareness about back problems and how to
prevent and treat them. '

The strength of this study is the large unselected popula-
tion with a matched design to avoid the confounding effect of
age and sex and the potential to analyze an important number
of sociodemographic characteristics, comorbidities, and
lifestyle variables that are not available in the clinical setting.

However, there are several limitations that should be
noted. First, the causality issue cannot be properly addressed
because of the study design. Second, self-reporting is the
only source for assessing information on NP and LBP, but
under-reporting or over-reporting may appear from recall,
information, or social desirability biases.?

Third, in the multivariate analyses, we were able to adjust
for a large number of potential confounding factors, but the
possibility of residual confounding by unrecognized fac-
tors cannot be ruled out. For example, injury at neck or low
back is a major cause of NP and LBP, but unfortunately the
EHSS does not collect information on these injuries. Fourth,
the characteristics of DM are not collected in the EHSS,
including the DM type, duration, treatment, and chronic
complications.

Fifth, the validity of the self-reported conditions included
in the EHSS has not been evaluated. However, for DM,
a study conducted in Spain reported specificities >95%
and sensitivities >70% using medical records as the gold
standard.*

Finally, the response rates for the EHSS 2009 and 2014
were ~65% and 61%, respectively, such that the existence
of a selection bias must be considered.!*?

Conclusion

The prevalence and intensity of NP and LBP are high among
those with DM, and they significantly affect these patients
more than their age- and sex-matched non-diabetic controls
after controlling for possible confounders. Among female
diabetic subjects, suffering concomitant mental or respiratory
disorders, being obese, and physical inactivity are associated
with suffering from these pains. Specific preventive and
educational strategies must be implemented to reduce the
incidence, prevalence, and consequences of these pains in
the diabetic population.
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