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Abstract

Introduction/Objective: Chronic pain disorders affect about 20% of adults in the United States, and it disproportionately
affects individuals living in the neighborhoods of extreme socioeconomic disadvantage. In many instances, chronic pain has
been noted to arise from an aggregation of multiple risk factors and events. Therefore, it is of importance to recognize the
modifiable risk factors. The aim of this study was to investigate the comorbid medical conditions and risk factors associated
with chronic pain disorders in patients aged 65years and older. Methods: Our team retrospectively reviewed medical
records of elderly patients (65 years and older) who were evaluated in our outpatient medicine office between July |, 2020
and June 30, 2021 for acute problems, management of chronic medical problems, or well visits. We divided our patients
into a group who suffered from chronic pain disorder, and another group who did not have chronic pain disorder. The
association of variables were compared between those groups. Results: Of the 2431 patients, 493 (20.3%) had a chronic
pain disorder. A higher frequency of females in the group with chronic pain disorder was found compared to the group
without a chronic pain disorder (60.6% vs 55.2%; P=.033). The mean ages between the two groups were similar in the
group with a chronic pain disorder compared to the group without (76.35 = 7.5year vs 76.81 = 7.59year; P=.228). There
were significant associations of certain comorbidities in the group with a chronic pain disorder compared to the group
without a chronic pain disorder, such as depression (21.9% vs 15.2%; P<<.001), anxiety (27.0% vs 17.1%; P<.001I), chronic
obstructive pulmonary disease (8.7% vs 6.1 %; P=.036), obstructive sleep apnea (16.8% vs | |.6%; P=.002), gastroesophageal
reflux disease (40.8% vs 29.0%; P<.001), osteoarthritis (49.3% vs 26.1%; P<<.001), other rheumatologic diseases (24.9%
vs 19.4%; P=.006), and peripheral neuropathy (14.4% vs 5.3%; P<<.001). Conclusion: Female sex, depression, anxiety,
chronic obstructive pulmonary disease, obstructive sleep apnea, gastroesophageal reflux disease, osteoarthritis, other
rheumatologic diseases, and peripheral neuropathy were significantly associated with chronic pain disorder in elderly
patients, while BMI was not associated with chronic pain disorder.
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“unpleasant sensory and emotional experience associated
with actual or potential tissue damage, or described by the
patients in terms of such damage.”” Pain is considered
chronic when it has “persisted beyond normal tissue healing
time.”? With this being a vague definition for chronic pain,
most clinicians differentiate acute and chronic pain based
on the desired therapeutic management. Acute pain man-
agement aims to treat the cause of the pain, while chronic
pain management aims to treat the function and quality of
life of the patient with pain.? Chronic pain is also defined as
any pain lasting longer than 3 months.?

Multiple factors, such as sociodemographic, physio-
logic, clinical, and biological, play a role in the develop-
ment of chronic pain. In many instances chronic pain has
been noted to arise from an aggregation of multiple events
even if there was one event that instigated it.* This exempli-
fies the complex mechanism that one must consider when
managing chronic pain. In addition, chronic pain has been
linked to multiple co-morbidities and risk factors.’ For
example, women have been found to be at an increased risk
for developing a chronic pain disorder for reasons, such as
sex-linked differences in the neurobiology of pain and pain
perception.® This causes them to experience a greater inten-
sity of pain and hence the female gender is considered a risk
factor.® Depression and cardiovascular disease have been
proven to be associated with chronic pain disorders after
adjusting for socioeconomic and environmental cofound-
ers.”® Older age has been identified as an important risk fac-
tor based on multiple epidemiologic studies.” According to
the Center for Disease Control and Prevention (CDC) in
which the data from the National Health Interview Survey
in 2019 was used, individuals who are 65 years old or older,
30.8% have chronic pain, compared to 25.8% in those who
are 45 to 64 years old, and 14.6% in those who are 18 to
29years old.'” Therefore, a thorough understanding of the
various risk factors and comorbidities in those who are
65 years or older is of high importance.’

Chronic pain has diverse etiologies, hence the manage-
ment is multifaceted. Addressing the various ectiologies
and associated aspects helps design effective manage-
ment. There are several approaches, such as pharmaceuti-
cal, surgical, electrical interventions, as well as lifestyle
changes to address the various biomedical aspects of
chronic pain. Biopsychosocial approaches and use of
management methods, such as physiotherapy and occupa-
tional therapy when warranted, further maximize the
effectiveness of the treatment plan.!" Additionally, inte-
grative, inter-professional and other evidenced based
chronic pain treatments can also be incorporated.'> The
knowledge of various co-morbidities and risk factors are
essential due to their bidirectional relationship with
chronic pain.'® For example, those with depression and
chronic pain, emotional support systems and a good men-
tal health state have been exemplified to lead to reduced

pain chronicity.”® Furthermore, adequate treatment of

chronic pain has a salutary effect on the mental state for
those with depression.'® Therefore, it is essential to under-
stand the patient as a whole to see how various comor-
bidities and risk factors may influence those with chronic
pain. Understanding the bidirectional relationship can
help design the management in a more effective manner.

Overall, the association of risk factors and comorbidities
with chronic pain disorders lack consensus.>® There is a
need for a better understanding which will lead to higher
quality management especially in the elderly population,
where this condition is more prevalent than the younger
populations. We aimed to examine the association of risk
factors and comorbid medical conditions associated with
chronic pain in the elderly population.

Materials and Methods
Study Design and Setting

This study was a retrospective cohort study using the elec-
tronic medical records of all elderly patients who visited our
suburban internal medicine office.

Participants

Patients, 65 years of age or older, who visited our internal
medicine office between July 1, 2020 and June 30, 2021 for
acute problems, management of chronic medical problems,
or well visits, were included in this study. Those excluded
were patients younger than 65 years of age.

Variables

The following data on each patient were collected: age,
sex, race, tobacco use, recreational drug use, and alcohol
use; comorbid medical conditions including diabetes mel-
litus (DM), hypertension, stroke, transient ischemic attack
(TIA), seizure disorder, traumatic brain injury, Parkinson’s
disease, depression, bipolar disorder, anxiety disorder,
schizophrenia, coronary artery disease (CAD), congestive
heart failure (CHF), atrial fibrillation, chronic obstructive
pulmonary disease (COPD), asthma, obstructive sleep
apnea (OSA), gastroesophageal reflux disorder (GERD),
liver cirrhosis, chronic kidney disease (CKD), anemia,
cancer, hypothyroidism, osteoarthritis, other rheumato-
logic diseases including polymyalgia rheumatic (PMR),
peripheral neuropathy, and chronic pain disorders. Data
was also collected on body mass index (BMI), vitamin
B12, vitamin D, hemoglobin, mortality; use of medica-
tions, such as statin, antidepressants, benzodiazepines,
and central nervous system stimulants. The collected data
was recorded into a Microsoft Excel (2016, Redmond,
Washington, USA) spreadsheet.
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Data Source and Access

The Institutional Review Board (IRB) of our healthcare
system reviewed and approved this study. We received per-
mission to collect data strictly for research study purposes
according to the Health Insurance Portability and
Accountability Act (HIPPA) requirements. The IRB granted
waivers for the need to receive informed consent.
Additionally, our study complied with the ethical standards
set forth by the IRB. The electronic medical record data of
all patients approved by the medical informatics and stored
in Epic healthcare software (Epic Systems Corporation,
Wisconsin, USA) was assessable only to the investigators
enrolled in the study.

Bias

To address the potential for inappropriate or presumptive
diagnosis of chronic pain disorder, we excluded patients
who had a musculoskeletal trauma, or a surgical procedure
performed within the preceding 3 months.

Study Sample Size

We enrolled 2431 patients in our study.

Statistical Methods

We used SPSS (Statistical Package for the Social Sciences,
version 15.01, IBM, Armonk, New York, USA) software
for computation of statistical analysis. We divided the
patients in a group consisted of patients who had a chronic
pain disorder, and in another group consisted of patients
who did not have a chronic pain disorder. Patients having
chronic pain disorder were identified by reviewing the doc-
umentation of persistent pain for more than 3 months in
their progress notes, or documentation of ICD-10 codes
G89.4 or F45.41 in their problem lists. Data distribution
was tested by using a test of skewness for continuous vari-
ables. An independent #-test was used for analysis for those
with a value between 1 and —1 exemplifying normal distri-
bution. A Mann-Whitney U test was used for those with
skewness that was greater than 1 or less than —1 as this
exemplified that the data was non-parametric. We applied
Chi square tests to analyze the categorical variables. We
used logistic regression to model the outcome of those with
chronic pain disorder. We used the quasi-Delphi method.
The independent variables used in the model were deter-
mined by clinicians’ observation in their practice in combi-
nation with data elements that were statistically significant
in univariable analysis of chronic pain. We placed the data
elements into the model in 1 step using the “Enter” method.
We verified its ability to appropriately classify data by use
of area under the curve (AUC) which showed an acceptable

level (AUC=0.702). We further validated the model by
splitting the data where 80% was training data while 20%
was in the testing data. The AUC was 0.712 for the training
data and 0.721 for the testing data which indicated an
acceptable ability to classify data. The statistical signifi-
cance in this study was defined as a P <.05.

Results

In this study, we included 2431 patients, out of which 493
(20.3%) patients had a chronic pain disorder and 1938
(79.7%) did not. In comparing mean ages, we found no sta-
tistically significant difference between the group of
patients with a chronic pain disorder compared to the group
of patients without a chronic pain disorder (76.4 7.5 year
vs 76.8 = 7.5year; P=.228; Table 1). Women were signifi-
cantly higher in frequency in the group with a chronic pain
disorder compared to the group without a chronic pain dis-
order (60.6% vs 55.2%; P=.033; Table 1). We found no
significant difference in the race distribution and social fac-
tors between the 2 groups. Similarly, we found no signifi-
cant difference in BMI, levels of vitamin B12, vitamin D,
hemoglobin, and mortality between the 2 groups (Table 1).

There were significantly higher frequencies of associa-
tion of certain comorbid medical conditions in the group
with chronic pain disorder compared to the group without
chronic pain disorders, which included depression (21.9%
vs 15.2%; P<<.001), anxiety (37.0% vs 17.1%; P<.001),
COPD (8.7% vs 6.1%; P=.036), OSA(16.8% vs 11.6%;
P=.002), GERD (40.8% vs 29.0%; P <.001), osteoarthritis
(49.3% vs 26.1%; P<<.001), other rheumatologic discases
including polymyalgia rheumatica (24.9% vs 19.4%j;
P=.006), and peripheral neuropathy (14.4% vs 5.3%;
P <.001) (Table 2). We found no significant differences in
the frequencies of diabetes mellitus, stroke, TIA, seizure dis-
order, traumatic brain injury, Parkinson’s disease, schizo-
phrenia, bipolar disorder, coronary artery disease, congestive
heart failure, atrial fibrillation, asthma, OSA, liver cirrhosis,
CKD, anemia, cancer, and hypothyroidism between the 2
groups (Table 2).

Higher frequencies of the usage of certain medications
was found when comparing the group with chronic pain dis-
orders to that without chronic pain disorders, which included
antidepressants (28.8% vs 21.9%; P <.001), benzodiaze-
pines (16.4% vs 12.6%; P=.028), and antiepileptic medica-
tions (14.0% vs 7.3%; P<<.001; Table 3). There were no
significant differences in patients who used statins, and cen-
tral nervous system stimulants (Table 3).

We found significantly greater odds of chronic pain in
logistic regression analysis in patients who had osteoarthri-
tis (OR=2.565, 95% CI 2.060-3.194; P<.001), obstructive
sleep apnea (OR=1.424, 95% CI 1.063-1.909; P=.018),
GERD (OR=1.400, 95% CI 1.100-1.782; P=.006), periph-
eral neuropathy (OR=2.544,95% CI1.787-3.623; P<.001),
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Table |. Baseline Characteristics, Laboratory Values, and Mortality.

Patients with a chronic

Patients without a chronic

Variable Variable pain disorder (n=493) pain disorder (n=1938) P
Age Years, mean (SD) 76.4 (7.5) 76.8 (7.5) .228
Sex Male, n (%) 194 (39.4) 868 (44.8) .033

Female, n (%) 299 (60.6) 1070 (55.2)
Race White, n (%) 372 (75.5) 1506 (77.7) 237

Black, n (%) 64 (13.0) 290 (14.9)

Hispanic, n (%) 23 (4.7) 74 (3.8)

Other, n (%) 34 (6.8) 68 (3.6)
Social Tobacco use, n (%) 209 (42.4) 851 (43.9) .554

Alcohol use, n (%) 244 (49.5) 1018 (52.5) 228

Recreational drug use, n (%) 17 (22.4) 43 (2.2) 117
Weight BMI (kg/m?), mean (SD) 284 (6.2) 27.9 (5.9) .075
Mortality Dead, n (%) 19 (3.9) 92 (4.7) .396
Lab values Vit B,, (pg/mL), mean (SD) 729.6 (582.1) 774.6 (597.7) 225

Vit D (ng/mL), mean (SD) 40.0 (23.4) 39.0 (15.0) 327

Hb (g/dL), mean (SD) 13.0 (2.9) 12.9 (2.6) 397
Abbreviations: BMI, body mass index; Hb, hemoglobin; n, number of subjects; SD, standard deviation; Vit B ,, vitamin B ,; Vit D, vitamin D.
Table 2. Comparative Association of the Comorbid Medical Conditions.

Patients with a chronic Patients without a chronic

Comorbidity pain disorder (n=493) pain disorder (n=1938) P
DM, n (%) 141 (28.6) 548 (28.3) .887
TIA, n (%) 22 (4.5) 65 (3.4) 237
Stroke, n (%) 30 (6.1) 126 (6.5) 736
Seizure, n (%) 7 (1.4) 30 (1.5) .836
TBI, n (%) 4 (0.8) 8 (0.4) 278
Parkinson’s Ds, n (%) 2 (0.4) 19 (1.0) 284
Depression, n (%) 108 (21.9) 294 (15.2) <.001
Bipolar Dis, n (%) 6(1.2) 18 (0.9) .609
Anxiety Dis, n (%) 133 (37.0) 332 (17.1) <.001
Schizophrenia, n (%) 0 (0.0 7 (0.4) 357
CAD, n (%) 106 (21.5) 396 (20.4) 601
CHF, n (%) 40 (8.1) 112 (5.8) .056
Atrial fibrillation, n (%) 68 (13.8) 273 (14.1) .867
COPD, n (%) 43 (8.7) 118 (6.1) .036
Asthma, n (%) 66 (13.4) 206 (10.6) .083
OSA, n (%) 83 (16.8) 224 (11.6) .002
GERD, n (%) 201 (40.8) 562 (29.0) <.001
Liver Cirrhosis, n (%) 4 (0.8) 21 (1.1) .593
CKD, n (%) 57 (11.6) 270 (13.9) 167
Anemia, n (%) 84 (17.0) 266 (13.7) 061
Cancer, n (%) 154 (31.2) 553 (28.5) .238
Hypothyroidism, n (%) 93 (18.9) 340 (17.6) 497
Osteoarthritis, n (%) 243 (49.3) 505 (26.1) <.001
Other Rheum Ds, n (%) 123 (24.9) 376 (19.4) .006
Peripheral neuropathy, n (%) 71 (14.4) 103 (5.3) <.001

Abbreviations: CAD, coronary artery disease; CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary
disease; DM, diabetes mellitus; GERD, gastroesophageal reflux disorder; n, number of subjects; OSA, obstructive sleep apnea; Other Rheum Ds, other
rheumatological disorders; TBI, traumatic brain injury; TIA, transient ischemic attack.
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Table 3. Comparative Association of Medications.

Patients with a chronic pain Patients without a chronic pain
Medication disorder (n=493) disorder (n=1938) P
Statin, n (%) 310 (62.9) 1215 (62.7) .949
Antidepressants, n (%) 142 (28.8) 424 (21.9) .001
Benzodiazepines, n (%) 8l (16.4) 245 (12.6) .028
Antiepileptic med, n (%) 69 (14.0) 141 (7.3) <.001
CNS stimulants, n (%) 9(1.8) 30 (1.5) .658

Abbreviations: CNS, central nervous system; n, number of subjects.

Table 4. Influence of Comorbidities and Risk Factors on Chronic Pain Disorders.

Variable B P Exp(B) 95% ClI for EXP(B) lower 95% Cl for EXP(B) upper
Age -0.019 016 0.981 0.966 0.996
Sex: Male 0.031 791 1.031 0.821 1.295
Race: White -0.120 .358 0.887 0.686 1.146
Alcohol use -0.060 .582 0.941 0.759 1.167
DM -0.224 077 0.799 0.623 1.025
CHF 0.415 .062 1.515 0.979 2.344
CKD -0.251 .150 0.778 0.553 1.095
Cancer 0.066 575 1.068 0.848 1.344
Osteoarthritis 0.942 <.001 2.565 2.060 3.194
COPD 0.093 .655 1.097 0.730 1.648
OSA 0.354 018 1.424 1.063 1.909
GERD 0.337 .006 1.400 1.100 1.782
Peri Neuro 0.934 <.001 2.544 1.787 3.623
Other Rhem Ds 0.021 .870 1.021 0.793 1.316
Anxiety 0.442 .002 1.556 1.177 2.057
Depression 0.042 .786 1.043 0.769 1.416

Abbreviations: CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus;
GERD, gastroesophageal reflux disorder; OSA, obstructive sleep apnea; Other Rheum Ds, other rheumatological disorders; Peri Neuro, peripheral

neuropathy.

and anxiety disorder (OR=1.556, 95% CI 1.177-2.057,;
P=.002) (Table 4). For every unit increase in age in year,
there were decreased odds of chronic pain (OR=0.981,
95% CI1 0.966-0.996; P=.016) (Table 4).

Discussion

We found that female sex, depression, anxiety, chronic
obstructive pulmonary disease (COPD), obstructive sleep
apnea (OSA), gastroesophageal reflux disease (GERD),
osteoarthritis (OA), other rheumatologic disease, and periph-
eral neuropathy had greater association with chronic pain
disorders in the elderly patients. Multiple epidemiologic
research studies have concluded that chronic pain disorders
are more prevalent in females than in males worldwide.'*!3
Our findings align with these findings. Studies specific for
chronic pain disorders demonstrated that 50% of chronic
pain conditions affected females more often than males,
20% of specific conditions affected more males than females,

and the other 30% being equal in both populations.'® One
possible reason for this association of chronic pain disorders
and female sex is attributed to the differences in the percep-
tion of pain. Studies have illustrated that females are more
sensitive and have lower thresholds to experimental pain
than males.!”!® In addition, differences in conditioned pain
modulation, which exemplifies how well perceived pain is
diminished when applying a stimulus of pain to a different
area of the body, might as well contribute to this finding."
Additionally, a systematic review has demonstrated that the
conditioned pain response is better tolerated in males than in
females.?’ Looking into biological mechanisms that can con-
tribute to this, there are some genetic differences when com-
paring each sex that have been established and is associated
with increased pain in females but not in males.”!
Additionally, there has been a link to sex-based difference in
the immune system which contributes to females being more
susceptible to various chronic pain conditions than males.??
Furthermore, sex-based differences in hormonal makeup
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have been associated with increased chronic pain conditions
in females. It is believed that sex hormones in females that
are brought out around the time of perimenopause are asso-
ciated with chronic pain conditions.”* Since our study
reviewed the elderly population, we believe all our patients
have passed this stage and have the hormonal differences
brought about. Understanding that elderly females are sub-
ject to greater risk for chronic pain than males can help
design adequate management strategies. With the majority
of the published pain management clinical trials for various
pharmacological interventions being carried out predomi-
nantly in males, we believe that the scientific community
likely has less understanding if there are differences in the
pharmacokinetics, adverse effects, and efficacy of pain man-
agement interventions in females based on sex-based differ-
ences.”*? Conducting more pharmacological trials in female
subjects can help us understand which drugs can lead to dif-
ferent outcomes based on sex to improve patient care.

In our study, we found a significant association of those
with chronic pain disorders to have depression. Although,
the logistic regression model did not show significantly
higher odds, nevertheless, our finding aligns with the exist-
ing scientific literature. A cross sectional epidemiologic
study in the United States, which included 840 subjects
aged 70years or older, concluded that those with chronic
pain were 2.5 times more likely to have depression than
those without chronic pain (OR=2.5, 95% CI=1.40-4.55).2
Another study conducted in Germany in those with chronic
widespread pain were found to have about a 4 times greater
risk of having depression when using confounder-adjusted
logistic regression analysis (OR=4.08, 95% CI 1.90-
8.74).2” A reason for this association could be because of
increased neuroinflammation and the subsequent patho-
logic effects. Multiple studies have established connections
between chronic pain disorders and depression based on
neurobiological mechanisms and changes in neuroplasti-
city.?® For example, neuroinflammation in both peripheral
and central nervous system leads to chronic pain due to the
sensitization of nociceptive neurons.?’ Additionally, various
cellular pathophysiological processes can instigate chronic
pain pathologies. This includes increased microglia and
mast cell contribution than the normal which contributes to
the increased inflammatory process.’® This inflammation
then leads to alterations in pain sensitization which eventu-
ally gives rise to chronic pain pathologies.?' Other research-
ers have investigated ways depression could influence the
central nervous system by causing inflammation through
immune dysregulation. One of the mechanism proposed
emphasizes on higher than normal corticosterone levels
which triggers a positive uncontrolled feedback loop of
cytokines through stimulation of microglia and astro-
cytes.?>¥ This then provokes various neuroinflammation
pathology which causes problems in the nervous system

such as issues with neurogenesis which can instigate one to
have depression.* Since both these processes can come
about through a similar mechanism, one can postulate that
either one can cause the other to amplify due to a possible
synergistic effect. Other ways that chronic pain disorders
and depression can be linked is through similarities in alter-
ations in monoamine neurotransmitters such as serotonin,
dopamine, and norepinephrine, and alterations from the
normal in glutamate and its receptor subtypes.?® These bio-
logic mechanisms can contribute to one having either con-
dition brought about if they have the other or exacerbated
based on the changes in pathophysiology. Therefore, a
patient’s past medical history can help understand the full
picture and assess if they have other factors such as depres-
sion, in addition to a chronic pain disorder. This can help
effective management by prioritizing to treat both condi-
tions than just one for a better outcome for the patient.
Additionally, this may help management strategies as one
can use medications that can target both depression and
chronic pain disorders such as tricyclic antidepressants
(TCA), monoamine oxidase inhibitors (MAOi), and opioids
to name a few that have been shown in scientific literature
to help both conditions.?® Understanding the biopsychoso-
cial model may also enhance the understanding of the asso-
ciation of chronic pain with depression. The biopsychosocial
model of pain emphasizes chronic pain as a dynamic inte-
gration of physiological, psychological, and social factors
in a multidirectional manner acting as risk or resilience fac-
tors, influencing the probability of developing a chronic
pain disorder.>

In this study, we found a significant association of anxi-
ety with chronic pain disorders (OR=1.556, 95% CI 1.177-
2.057; P=.002) which aligns with some of the literature. In
a cross sectional epidemiologic study that analyzed the
association of chronic pain disorders and depression in the
United States also investigated the association of chronic
pain disorders and anxiety. The study reported a signifi-
cantly high association and found that those who had anxi-
ety were 2.3 times likely to have a chronic pain disorder
(OR=2.3, 95% CI 1.22-4.64).2° A systematic review and
meta-analysis studied if there was an association between
chronic nonspecific neck-arm pain (NSNAP) in adults and
anxiety, and found a strong association.’°A possible reason
of the association suggests that chronic pain disorder can
cause anxiety due to an alteration in the reward and anti-
reward system.>” On the contrary, there are some studies
that have found limited or no evidence for an association of
anxiety and chronic pain disorders. For example, a system-
atic review and meta-analysis explored if there was an asso-
ciation of anxiety and chronic non-specific low back pain in
those who were aged 60 years or older, and found there to be
limited evidence of an association.® Researchers have
questioned the influence of anxiety related to chronic pain
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in certain areas on the body. One such study found a corre-
lation with anxiety and chronic pain disorders; however, it
was not enough to be significant.’® Further studies to find
what caused the differences in findings of the association
can help management such as areas of the chronic pain dis-
order. Certain chronic pain disorders have been found to be
associated with anxiety and knowledge of this can help
management if the patient has such a disorder. For example,
a significant association of anxiety and burning mouth syn-
drome, a chronic pain disorder, has been established in mul-
tiple studies.***! Burning mouth syndrome is often
misdiagnosed and the knowledge that a patient has anxiety
and has issues in the mouth such as xerostomia can lead a
provider to put burning mouth syndrome higher on the dif-
ferential which can lead to better control of this syndrome.*
Additional management strategies include neuroscience
education which has been demonstrated to help those with
both anxiety and chronic pain disorders.*

The patients with chronic pain disorders in our study had
higher association with COPD. This association has been
increasingly recognized; however, and there is a lack of
consensus in such association across multiple studies. A
systematic review and meta-analysis found pain conditions
to be more prevalent in those with COPD but were likely
due to other confounding factors such as comorbidity and
nutritional status. The study did not show a significant rela-
tionship between lung function and prevalence of pain.**
Another systematic review found that pain was a clinical
complication of COPD in the form that subjects with COPD
who had higher pain intensity were related to worse symp-
toms of COPD, such as dyspnea and fatigue.*> An additional
systematic review investigated those with COPD to see if
patients with COPD were at risk for musculoskeletal (MSK)
pain conditions. The study reported that many common
chronic MSK conditions, such as lumbar pain, cervical
pain, and chest pain were highly reported in those who had
COPD.* This systematic review also discussed the lack of
clinical trials studying the relationship of chronic pain dis-
orders and COPD, and illustrated the potential association
between COPD and chronic pain conditions.*® More studies
are needed to see if it is due to potential confounders. We
found a significant association which can serve as a founda-
tion to build upon for additional studies. This will help
patient care by helping providers with appropriate manage-
ment approaches. Patients with COPD and problems with
pain tend to have worse clinical consequences.* Therefore,
the knowledge of such association with chronic pain condi-
tion and COPD may allow clinicians ensure optimal man-
agement of each condition for better patient outcome.

There was higher association of patients with OSA and
chronic pain disorders. Similar findings were observed in a
meta-analysis in which the investigators reported that in
patients with chronic pain disorders, 44% had a sleep

disorder with OSA being one of the most common.*’” Another
meta-analysis showed a small association between those
with OSA and chronic pain.*’ On the other hand, a study that
looked to see if there was an association between OSA and
chronic facial pain found the role of OSA in developing
chronic facial pain inconclusive.*** More research is needed
to confirm the unidirectional or bidirectional relationship of
one of these disorders causing the other as this can help plan
optimal management of pain. Another study reported a high
comorbidity between chronic head and neck pain and OSA.>
In one study, it has been reported that in those with chronic
headaches and OSA, there were improved pain due to head-
aches with proper use of the positive airway pressure in
addition to helping with pain tolerance.’! Additionally, clini-
cians can help manage sleep issues that could worsen OSA
symptoms through adequate collaboration between various
healthcare subspecialties; and by doing this, the exact sleep
breathing issue origin can be determined to subsequently
help optimize management.>® Additionally, whether specific
chronic pain conditions, such as chronic headaches, or all
chronic pain conditions have an association with OSA needs
to be determined.

We found there to be a significant association of GERD
with chronic pain disorders. The scientific literature explor-
ing the association between these conditions is limited.
However, there are some studies that have studied the spe-
cific chronic pain disorders and their association with
GERD. In a case control study conducted in China, GERD
was found to be associated with temporomandibular pain
disorders (OR=2.74, 95% CI 1.88-3.98).> A potential
mechanisms for this association includes a hypothesis that
increased acid in esophagus from GERD leads to an altera-
tion in CNS perception of pain. This then causes there to be
changes in pain pathways which in turn result in decreased
pain thresholds in various other parts of the body.*?
However, no study has confirmed this, and studies are
needed to build upon our finding of the association of
GERD with chronic pain disorders.

A significant association for patients with osteoarthritis
(OA) having chronic pain disorders was found in our study.
This aligns with the scientific literature and the main reason
for this is that chronic pain disorders are a widely known
complication of osteoarthritis. According to the American
Pharmacists Association foundation of those with chronic
pain disorders, 27% stem from complications and progres-
sion of osteoarthritis.>® In those with osteoarthritis, there is
a low level of inflammation in the joint. Over a prolonged
period, this causes significant damage to the joint. The dam-
age and increased inflammatory mediators lead to chronic
pain disorders. In addition to the damage causing pain,
mechanical sensitization which can alter sensitivity of joint
nociceptors through the increase of inflammatory mediators
is what leads to progression of this chronic pain condition.>*



Journal of Primary Care & Community Health

Management options most commonly include pharmaco-
logic interventions. Other options include physical therapy,
cognitive behavioral therapy, mindfulness techniques, and
invasive procedures to target the pain receptors which may
be used alone or in combination with other therapies.’> Even
with all these options, management for those who have
osteoarthritis and chronic pain is complex. Pharmacological
interventions are unsuccessful in many instances especially
after progression of disease.™ Investigations into alternative
pathways, such as calcitonin gene-related peptide (CGRP),
NOD-like receptor family (NLR), and Wnt/B-catenin sig-
naling pathway, etc. may prove to be valuable in the genesis
of chronic pain associated with OA.%

We found a significant association of other rheumato-
logic diseases with chronic pain disorders which aligns with
previous research.’’” Rheumatologic disease encompasses
many pathologic processes, and some are considered as a
chronic pain disorder such as fibromyalgia which pro-
gresses over time to change from an acute pain management
approach to that of chronic pain management.’’ Systemic
lupus erythematosus (SLE) can also be considered a chronic
pain disorder once progressed. Of the many presenting
symptoms of SLE, pain is a common first complaint. During
the initial stages of the disease the pain can come and go
away when the SLE flare recedes. However, if uncontrolled
and advanced, the pain can be present for a long period of
time and can then be considered a chronic pain disorder.>®
Understanding the pathophysiology and how certain rheu-
matologic diseases can progress to chronic pain is essential
in targeting therapies to modify disease activity in order to
optimize control of chronic pain.

In our study we found a significantly increased associa-
tion between peripheral neuropathy and chronic pain disor-
ders. Peripheral neuropathy encompasses a wide range of
symptoms due to the multitude of function of motor and
sensory nerves. Additionally, there are multiple causes of
peripheral neuropathy such as diabetic neuropathy, carpal
tunnel syndrome, and complex regional pain syndrome to
name a few.*® These conditions can affect the sensory nerves
which can lead to neuropathic pain. Due to the definition of
chronic pain disorder and the pathogenesis of peripheral
neuropathy, our findings can explain why our results exhib-
ited a significant association which aligns with the existing
scientific literature. Recent updates in the Internal
Classification of Diseases (ICD) classification of chronic
neuropathic pain, considers these disorders as chronic pain
disorder which is a new change from the previous ICD clas-
sification.®® The knowledge of this updated classification
opens avenues in planning for effective management strate-
gies for patients with this condition.

There were some limitations to our study. Retrospective
data collection limited our ability to rely solely on the
available data entry as entered by the office staff and the
physicians, therefore variables, such as socioeconomic

status and other social determinants of health, could not be
reliably ascertained, which could have influenced the
management of underlying comorbidities and symptoms
of chronic pain. We also acknowledge that our suburban
office setting limits the patient population predominantly
to a specific type based on their race distribution, which
limits the generalizability. Other factors, such the avail-
ability and interpretability of clinical and non-clinical data
on socioeconomic inequities and other social determinants
of health might have been insufficiently documented in
the electronic medical records. The major strength of our
study was the entire population of patients who were fol-
lowed by and received care from their specific physicians
in the single office based medical practice for many years.
The degree of symptoms, additional medical disorders,
and management were meticulously documented by the
caring team.

Conclusion

In conclusion, we found that female sex, depression, anxi-
ety, chronic obstructive pulmonary disease, obstructive
sleep apnea, gastroesophageal reflux disease, osteoarthritis,
other rheumatologic diseases and peripheral neuropathy
were significantly associated with chronic pain disorder in
the elderly population, while BMI was not associated with
chronic pain disorder. Additional studies may build upon
our findings and identify similar or additional factors asso-
ciated with chronic pain in the elderly patients.

Acknowledgments

The authors thank Christine Rickette, RN (study coordinator) for
her contribution to this study.

Author Contributions

NM and SR made substantial contributions to the study design,
drafting, data acquisition and analysis, and manuscript writing. All
authors contributed in data collection and manuscript writing and
review. KH analyzed the data. SR contributed in revising the man-
uscript critically for improved intellectual content, and final
approval for the version to be published.

Data Availability

The authors declare that data supporting the findings of this study
are available within the article.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.



Mookerjee et al

Informed Consent

Not applicable. Being a retrospective chart review study the
Institutional Review Board waived the need for informed consent.

ORCID iDs

Roshni Gandhi https://orcid.org/0000-0002-0517-7118
Ian Millstein https://orcid.org/0000-0002-8253-7412
Krystal Hunter https://orcid.org/0000-0002-8991-2625
Satyajeet Roy https://orcid.org/0000-0002-1536-3678
References

1.

10.

11.

12.

Yong RJ, Mullins PM, Bhattacharyya N. Prevalence of
chronic pain among adults in the United States. Pain.
2022;163(2):328-e332.

. Mills S, Torrance N, Smith BH. Identification and man-

agement of chronic pain in primary care: a review. Curr
Psychiatry Rep. 2016;18(2):22.

. Dydyk AM, Conermann T. Chronic Pain. StatPearls; 2023.

Accessed July 21, 2023. https:/www.ncbi.nlm.nih.gov/
books/NBK553030

. Mills SEE, Nicolson KP, Smith BH. Chronic pain: a review of

its epidemiology and associated factors in population-based
studies. Br J Anaesth. 2019;123(2):¢273-¢283.

. van Hecke O, Torrance N, Smith BH. Chronic pain epidemiol-

ogy and its clinical relevance. Br J Anaesth. 2013;111(1):13-
18.

. Malon J, Shah P, Koh WY, Cattabriga G, Li E, Cao L.

Characterizing the demographics of chronic pain patients in
the state of Maine using the Maine all payer claims database.
BMC Public Health. 2018;18(1):810.

. van Hecke O, Hocking LJ, Torrance N, et al. Chronic pain,

depression and cardiovascular disease linked through a shared
genetic predisposition: analysis of a family-based cohort and
twin study. PLoS One. 2017;12(2):e0170653.

. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie

B. Epidemiology of multimorbidity and implications for
health care, research, and medical education: a cross-sectional
study. Lancet. 2012;380(9836):37-43.

. Domenichiello AF, Ramsden CE. The silent epidemic of

chronic pain in older adults. Prog Neuropsychopharmacol
Biol Psychiatry. 2019;93:284-290.

Zelaya CE, Dahlhamer JM, Lucas JW, Connor EM. Chronic
pain and high-impact chronic pain among U.S. adults, 2019.
CDC. Accessed November 8, 2023. https://www.cdc.gov/
nchs/products/databriefs/db390.htm#:~:text=The%20per-
centage%200f%20adults%20who%20had%20chronic%20
pain,aged%2018%E2%80%9329%20%288.5%25%29%20
and%2030%E2%80%9344%20%2814.6%25%29-
%20%28Figure%202%29

Hylands-White N, Duarte RV, Raphael JH. An overview
of treatment approaches for chronic pain management.
Rheumatol Int. 2017;37(1):29-42.

Skelly AC, Chou R, Dettori JR, et al. Integrated and compre-
hensive pain management programs: effectiveness and harms.
Agency for Healthcare Research and Quality; 2021. Report
No.: 22-EHC002.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Cohen SP, Vase L, Hooten WM. Chronic pain: an update
on burden, best practices, and new advances. Lancet.
2021;397(10289):2082-2097.

Unruh AM. Gender variations in clinical pain experience.
Pain. 1996;65(2-3):123-167.

Tsang A, Von Korff M, Lee S, et al. Common chronic pain
conditions in developed and developing countries: gender and
age differences and comorbidity with depression-anxiety dis-
orders. J Pain. 2008;9(10):883-891.

. Mogil JS. Sex differences in pain and pain inhibition: mul-

tiple explanations of a controversial phenomenon. Nat Rev
Neurosci. 2012;13(12):859-866.

Greenspan JD, Craft RM, LeResche L, et al; Consensus
Working Group of the Sex, Gender, and Pain SIG of the [ASP.
Studying sex and gender differences in pain and analgesia: a
consensus report. Pain. 2007;132 Suppl 1(1):S26-S45.
Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-
Williams B, Riley JL 3rd. Sex, gender, and pain: a review
of recent clinical and experimental findings. J Pain.
2009;10(5):447-485.

Nir RR, Yarnitsky D. Conditioned pain modulation. Curr
Opin Support Palliat Care. 2015;9(2):131-137.

Popescu A, LeResche L, Truelove EL, Drangsholt MT. Gender
differences in pain modulation by diffuse noxious inhibitory
controls: a systematic review. Pain. 2010;150(2):309-318.
Mogil JS. Qualitative sex differences in pain processing:
emerging evidence of a biased literature. Nat Rev Neurosci.
2020;21(7):353-365.

Rosen S, Ham B, Mogil JS. Sex differences in neuroimmunity
and pain. J Neurosci Res. 2017;95(1-2):500-508.

Dugan SA, Powell LH, Kravitz HM, Everson Rose SA,
Karavolos K, Luborsky J. Musculoskeletal pain and meno-
pausal status. Clin J Pain. 2006;22(4):325-331.

LeGates TA, Kvarta MD, Thompson SM. Sex differences
in antidepressant efficacy. Neuropsychopharmacology.
2019;44(1):140-154.

Osborne NR, Davis KD. Sex and gender differences in pain.
Int Rev Neurobiol. 2022;164:277-307.

McCarthy LH, Bigal ME, Katz M, Derby C, Lipton RB.
Chronic pain and obesity in elderly people: results from the
Einstein aging study. J Am Geriatr Soc. 2009;57(1):115-
119.

Bauer H, Emeny RT, Baumert J, Ladwig KH. Resilience
moderates the association between chronic pain and depres-
sive symptoms in the elderly. Eur J Pain. 2016;20(8):1253-
1265.

Sheng J, Liu S, Wang Y, Cui R, Zhang X. The link between
depression and chronic pain: neural mechanisms in the brain.
Neural Plast. 2017;2017:9724371.

Ji RR, Xu ZZ, Gao YJ. Emerging targets in neuroin-
flammation-driven chronic pain. Nat Rev Drug Discov.
2014;13(7):533-548.

Zis P, Daskalaki A, Bountouni I, Sykioti P, Varrassi G,
Paladini A. Depression and chronic pain in the elderly: links
and management challenges. Clin Interv Aging. 2017;12:709-
720.

Walker AK, Kavelaars A, Heijnen CJ, Dantzer R.
Neuroinflammation and comorbidity of pain and depression.
Pharmacol Rev. 2013;66(1):80-101.


https://orcid.org/0000-0002-0517-7118
https://orcid.org/0000-0002-8253-7412
https://orcid.org/0000-0002-8991-2625
https://orcid.org/0000-0002-1536-3678
https://www.ncbi.nlm.nih.gov/books/NBK553030
https://www.ncbi.nlm.nih.gov/books/NBK553030
https://www.cdc.gov/nchs/products/databriefs/db390.htm#:~:text=The%20percentage%20of%20adults%20who%20had%20chronic%20pain,aged%2018%E2%80%9329%20%288.5%25%29%20and%2030%E2%80%9344%20%2814.6%25%29%20%28Figure%202%29
https://www.cdc.gov/nchs/products/databriefs/db390.htm#:~:text=The%20percentage%20of%20adults%20who%20had%20chronic%20pain,aged%2018%E2%80%9329%20%288.5%25%29%20and%2030%E2%80%9344%20%2814.6%25%29%20%28Figure%202%29
https://www.cdc.gov/nchs/products/databriefs/db390.htm#:~:text=The%20percentage%20of%20adults%20who%20had%20chronic%20pain,aged%2018%E2%80%9329%20%288.5%25%29%20and%2030%E2%80%9344%20%2814.6%25%29%20%28Figure%202%29
https://www.cdc.gov/nchs/products/databriefs/db390.htm#:~:text=The%20percentage%20of%20adults%20who%20had%20chronic%20pain,aged%2018%E2%80%9329%20%288.5%25%29%20and%2030%E2%80%9344%20%2814.6%25%29%20%28Figure%202%29
https://www.cdc.gov/nchs/products/databriefs/db390.htm#:~:text=The%20percentage%20of%20adults%20who%20had%20chronic%20pain,aged%2018%E2%80%9329%20%288.5%25%29%20and%2030%E2%80%9344%20%2814.6%25%29%20%28Figure%202%29
https://www.cdc.gov/nchs/products/databriefs/db390.htm#:~:text=The%20percentage%20of%20adults%20who%20had%20chronic%20pain,aged%2018%E2%80%9329%20%288.5%25%29%20and%2030%E2%80%9344%20%2814.6%25%29%20%28Figure%202%29

Journal of Primary Care & Community Health

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Hong H, Kim BS, Im HI. Pathophysiological role of neuro-
inflammation in neurodegenerative diseases and psychiatric
disorders. Int Neurourol J. 2016;20(1):S2-S7.

Réus GZ, Fries GR, Stertz L, et al. The role of inflammation
and microglial activation in the pathophysiology of psychiat-
ric disorders. Neuroscience. 2015;300:141-154.

Brites D, Fernandes A. Neuroinflammation and depres-
sion: microglia activation, extracellular microvesicles and
microRNA dysregulation. Front Cell Neurosci. 2015;9:476.
Meints SM, Edwards RR. Evaluating psychosocial contribu-
tions to chronic pain outcomes. Prog Neuropsychopharmacol
Biol Psychiatry. 2018;87(Pt B):168-182.

Ortego G, Villafafie JH, Doménech-Garcia V, Berjano P,
Bertozzi L, Herrero P. Is there a relationship between psy-
chological stress or anxiety and chronic nonspecific neck-
arm pain in adults? A systematic review and meta-analysis. J
Psychosom Res. 2016;90:70-81.

Chen T, Wang J, Wang YQ, Chu YX. Current understanding
of the neural circuitry in the comorbidity of chronic pain and
anxiety. Neural Plast. 2022;2022:4217593.

Wong CK, Mak RY, Kwok TS, et al. Prevalence, incidence,
and factors associated with non-specific chronic low back
pain in community-dwelling older adults aged 60 years
and older: a systematic review and meta-analysis. J Pain.
2022;23(4):509-534.

Reis F, Guimaraes F, Nogueira LC, Meziat-Filho N, Sanchez
TA, Wideman T. Association between pain drawing and psy-
chological factors in musculoskeletal chronic pain: a system-
atic review. Physiother Theory Pract. 2019;35(6):533-542.
Forssell H, Teerijoki-Oksa T, Puukka P, Estlander AM.
Symptom severity in burning mouth syndrome associates
with psychological factors. J Oral Rehabil. 2020;47(6):
713-719.

Kim JY, Kim YS, Ko I, Kim DK. Association between burn-
ing mouth syndrome and the development of depression,
anxiety, dementia, and parkinson disease. JAMA Otolaryngol
Head Neck Surg. 2020;146(6):561-569.

Dagnino APA, Campos MM. Chronic pain in the elderly:
mechanisms and perspectives. Front Hum Neurosci.
2022;16:736688.

Louw A, Diener I, Butler DS, Puentedura EJ. The effect of
neuroscience education on pain, disability, anxiety, and stress
in chronic musculoskeletal pain. Arch Phys Med Rehabil.
2011;92(12):2041-56.

van Dam van Isselt EF, Groenewegen-Sipkema KH, Spruit-
van Eijk M, et al. Pain in patients with COPD: a systematic
review and meta-analysis. BM.J Open. 2014;4(9):e005898.
Lee AL, Harrison SL, Goldstein RS, Brooks D. Pain and its
clinical associations in individuals with COPD: a system-
atic review. Chest. 2015;147(5):1246-1258. doi:10.1378/
chest.14-2690

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Latiers F, Vandenabeele M, Poncin W, Reychler G.
Prevalence and risk factors of musculoskeletal pain in patients
with chronic obstructive pulmonary disease: a systematic
review. Clin Respir J. 2021;15(12):1286-1301.

Mathias JL, Cant ML, Burke ALJ. Sleep disturbances and
sleep disorders in adults living with chronic pain: a meta-
analysis. Sleep Med. 2018;52:198-210.

Pham T, Lin CK, Leek D, Chandrashekhar R, Annaswamy
TM. Obstructive sleep Apnea’s association with the cervical
spine abnormalities, posture, and pain: a systematic review.
Sleep Med. 2020;75:468-476.

Kang JH, Lee JK. Does risk of obstructive sleep apnea have
interaction with chronic facial pain? J Korean Assoc Oral
Maxillofac Surg. 2022;48(5):277-283.

Olmos SR. Comorbidities of chronic facial pain and
obstructive sleep apnea. Curr Opin Pulm Med. 2016;22(6):
570-575.

McCarthy K, Saripella A, Selvanathan J, et al. Positive
airway pressure therapy for chronic pain in patients with
obstructive sleep apnea-a systematic review. Sleep Breath.
2022;26(1):47-55.

LiY, Fang M, Niu L, et al. Associations among gastroesoph-
ageal reflux disease, mental disorders, sleep and chronic
temporomandibular disorder: a case-control study. CMAJ.
2019;191(33):E909-E915.

Bluml B, Brock K, Burns A, et al. Osteoarthritis and Chronic
Pain. APhA Foundation. 2023. Accessed November 8, 2023.
https://www.aphafoundation.org/osteoarthritis-and-chronic-
pain

Wood MJ, Miller RE, Malfait AM. The genesis of pain in
osteoarthritis: inflammation as a mediator of osteoarthritis
pain. Clin Geriatr Med. 2022;38(2):221-238.

Flynn DM. Chronic musculoskeletal pain: nonpharmacologic,
noninvasive treatments. Am Fam Physician. 2020;102(8):
465-477.

Yu H, Huang T, Lu WW, Tong L, Chen D. Osteoarthritis
pain. Int J Mol Sci. 2022;23(9):4642.

Arnold LM, Choy E, Clauw DJ, et al. Fibromyalgia and
chronic pain syndromes: a white paper detailing current chal-
lenges in the field. Clin J Pain. 2016;32(9):737-746.
Nichilatti LP, Fernandes JM, Marques CP. Physiopathology
of pain in systemic erythematosus lupus. Lupus. 2020;29(7):
721-726.

Peripheral Neuropathy. National Institute of Neurological
Disorders and Stroke. 2023. Accessed November 8, 2023.
https://www.ninds.nih.gov/health-information/disorders/
peripheral-neuropathy

Scholz J, Finnerup NB, Attal N, et al; Classification
Committee of the Neuropathic Pain Special Interest Group
(NeuPSIG). The IASP classification of chronic pain for ICD-
11: chronic neuropathic pain. Pain. 2019;160(1):53-59.


https://www.aphafoundation.org/osteoarthritis-and-chronic-pain
https://www.aphafoundation.org/osteoarthritis-and-chronic-pain
https://www.ninds.nih.gov/health-information/disorders/peripheral-neuropathy
https://www.ninds.nih.gov/health-information/disorders/peripheral-neuropathy

	Association of Risk Factors and Comorbidities With Chronic Pain in the Elderly Population.
	Recommended Citation
	Authors

	Association of Risk Factors and Comorbidities With Chronic Pain in the Elderly Population

