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Original Research

Introduction

Sleep disorders affect around 50 to 70 million Americans, 
with insomnia being the most common.1 Insomnia can be 
divided into short term and chronic. The International 
Classification for Sleep Disorders, Version 3 (ICSD-3) 
states that in order to be diagnosed with chronic insomnia, 
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Abstract
Introduction/Objectives: Sleep disorders affect around 50 to 70 million Americans, with chronic insomnia being the 
most common, especially in the elderly population. With an 11-fold increase in the US office visits due to insomnia, from 
0.8 to 9.4 million, between 1993 and 2015, it is imperative to identify the modifiable risk factors. The aim of our study 
was to examine the association of risk factors and comorbid medical conditions with insomnia in patients 65 years, and 
older. Methods: We performed a retrospective electronic medical record review of the patients aged 65 years and 
older, who visited our suburban internal medicine office between July 1, 2020 and June 30, 2021. Patients were divided 
into insomnia group, and the group without insomnia. The associated variables were compared. Results: Among 2431 
patients, 247 patients (10.2%) had insomnia. Mean ages of the patients in the insomnia group and the group without 
insomnia were comparable (77 ± 8.1 year vs 76 ± 7.5 year; P = .211). There was a significantly greater frequency of women 
in the insomnia group compared to the group without insomnia (63.2% vs 55.5%; P = .022). In the insomnia group, there 
were significantly higher frequencies of association of certain comorbidities compared to the group without insomnia, such 
as dementia (6.5% vs 3.4%; P = .015), depression (30.8% vs 14.9%; P < 0.001), anxiety disorder (34.4% vs 17.4%; P < .001), 
atrial fibrillation (19.4% vs 13.4%; P = .01), and chronic pain disorders (32.8% vs 18.9%; P < .001). Logistic regression analysis 
showed significantly greater odds of insomnia in patients who had depression (OR = 1.860, 95% CI 1.342–2.576; P < .001), 
anxiety (OR = 1.845, 95% CI 1.342-2.537; P < .001), and chronic pain disorders (OR = 1.901, 95% CI 1.417-2.549; P < .001). 
Conclusions: Female sex, dementia, depression, anxiety, chronic pain disorders, and atrial fibrillation are associated with 
insomnia in the elderly patients. Presence of depression, anxiety, and chronic pain disorders are associated with greater 
odds of having insomnia in the elderly patients.
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one needs to have one of the following issues for a mini-
mum of 3 days a week for at least 3 months: difficulty initi-
ating sleep, difficulty maintaining sleep, waking earlier 
than desired, resistance to going to bed on appropriate 
schedule, or difficulty sleeping without a parent or care-
giver.2 About 10% of the US population have been found to 
have chronic insomnia.1 Short term insomnia follows the 
same criteria as chronic insomnia but for less than 3 months.3

Insomnia has an involved pathophysiology consisting of 
psychological cognitive arousal, altered circadian rhythm, 
decreased function of the sleep-wake switch, and homeo-
static mechanisms.4 In patients who are 65 years and older, 
these factors play a role more commonly than the younger 
population. For example, it has been illustrated that sleep 
efficiency decreases after the age of 60 as this population 
spends less time in REM and slow wave sleep.5

Chronic insomnia has been linked to many other disor-
ders, whether it be medical, neurological, or mental. There 
are several non-modifiable factors that have been shown to 
contribute to insomnia such as genetics and personality 
traits.4 Additionally, there has been an association of insom-
nia identified in several groups, such as military personnel 
and veterans, those with traumatic brain injury (TBI), 
depression, anxiety, substance abuse, and cardiovascular 
disorders.3,4 The increase in the diagnosis of insomnia has 
led to an 11-fold increase, from 0.8 million to 9.4 million, in 
the US outpatient office visits from 1993 to 2015. This has 
led to the risk factors being investigated that have a rela-
tionship with the diagnosis of insomnia.5 Additionally, 
insomnia is common in the older population with about 
30% to 48% having insomnia symptoms when compared to 
the 12% to 20% incidence in the general population.5

Guidelines to manage chronic insomnia recommend 
starting with Cognitive Behavioral Therapy for Insomnia 
(CBTI).4,5 Subsequent options are usually pharmacologic, 
where one can use many drugs such as suvorexant, eszopi-
clone, and zaleplon.6 However, when graded on outcome 
and appropriateness of use in the strategy for best patient 
care, all pharmacologic agents were given the grade of 
being “weak.”7 In the attempt to manage insomnia one can 
prioritize treating comorbid medical conditions that may 
exhibit a bidirectional relationship with insomnia.5

There is a lack of agreement among various risk factors 
and comorbid medical conditions and their associations with 
insomnia.2,8Managing these risk factors appropriately may 
lead to better management of insomnia as well as the underly-
ing medical conditions. In this study, our aim was to study the 
association of risk factors and comorbid medical conditions 
that were associated with insomnia in the elderly population.

Materials and Methods

Study Design and Setting

Our study was a retrospective non-matched case-control 
study of the entire population of our patients who were 

65 years of age, or older, who visited our suburban internal 
medicine office between July 1, 2020 and June 30, 2021, 
which involved a convenience sampling of the existing 
electronic medical records.

Participants

Patients aged 65 years or older who visited our internal 
medicine office between July 1, 2020 and June 30, 2021 
were included. We excluded patients who were younger 
than 65 years of age; and patients 65 years of age or older 
who visited our internal medicine office before July 1, 2020 
and after June 30, 2021.

Variables

We collected the following data on each patient: age, sex, 
race, alcohol use, tobacco use, recreational drug use; 
comorbid medical conditions, such as hypertension, diabe-
tes mellitus (DM), cerebrovascular accident, seizure disor-
der, traumatic brain injury, dementia, Parkinson’s disease, 
depression, bipolar disorder, anxiety disorder, schizophre-
nia, coronary artery disease (CAD), congestive heart fail-
ure (CHF), atrial fibrillation, other cardiac arrhythmia, 
chronic obstructive pulmonary disease (COPD), asthma, 
obstructive sleep apnea (OSA), gastroesophageal reflux 
disorder (GERD), liver cirrhosis, chronic kidney disease 
(CKD), anemia, cancer, hypothyroidism, hyperthyroidism, 
osteoarthritis, other rheumatologic diseases, peripheral 
neuropathy, chronic pain disorders, frail (assessed by Katz 
Index of risk assessment of activities of daily living, in 
which a score of 6 was interpreted as independent or  
not-frail, while a score of 0-5 was interpreted as non-
independent or frail), and insomnia. We also collected the 
data of systolic and diastolic blood pressures, body mass 
index (BMI), total cholesterol, low density lipoprotein cho-
lesterol (LDL-C), high density lipoprotein cholesterol 
(HDL-C), and triglyceride level, vitamin B12, vitamin D, 
estimated glomerular filtration rate (eGFR), hemoglobin, 
thyroid stimulating hormone (TSH), folate level, aspartate 
aminotransferase (AST), alanine aminotransferase (AST), 
mortality; use of medications, such as antihypertensive 
medication, oral hypoglycemic agent (OHA), statin, anti-
depressants, benzodiazepines, non-benzodiazepines sleep-
ing medication, anticoagulants, anti-epileptic medications, 
long-acting beta-agonist (LABA), short-acting beta-ago-
nist (SABA), proton pump inhibitor (PPI), central nervous 
system stimulants, and histamine receptor antagonist. We 
recorded the collected data into a Microsoft Excel (2016, 
Redmond, Washington, USA) spreadsheet.

Data Source and Access

This study was reviewed and approved by the Institutional 
Review Board of the Cooper University Healthcare (CUHC). 
Permission was granted to use materials that were collected 
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solely for research study purposes as per the) requirements, 
and the informed consent waivers were granted by the 
Institutional Review Board. This study was fully compliant 
with the ethical standards set forth by the CUHC. All inves-
tigators had full access to the data available only in the elec-
tronic medical records of the list of patients approved by the 
medical informatics of the CUHC, who were selected based 
on the selection criteria of the study.

Bias

To address the potential for unmeasured confounding 
associated with insomnia, we excluded patients who had 
known comorbidity that could have been associated with 
insomnia, such as shift work insomnia, narcolepsy, termi-
nally ill patients under hospice care, patients with peri-
odic limb movement disorder, frequent international 
travelers experiencing jet lag, and patients with metabolic 
encephalopathy.

Study Size

The entire population of our 2431 patients who were 
65 years of age, or older, who visited our internal medicine 
office between July 1, 2020 and June 30, 2021.

Statistical Methods

Statistical analysis was computed by using SPSS (Statistical 
Package for the Social Sciences, version 15.01, IBM, 
Armonk, New York, USA) software. The patients were 
divided into 2 groups: first group represented the patients 
who suffered from insomnia, and the second group con-
sisted of patients who did not have insomnia. For the con-
tinuous variables, data distribution was tested by using a 
test of skewness. Those with a value between 1 and −1 were 
normally distributed and an independent t-test was used for 
analysis. Those with skewness that were greater than 1 or 
less than −1 illustrated that the data was non-parametric and 
Mann-Whitney U-test was used for the analysis. Categorical 
variables were analyzed using either chi-square tests or 
Fisher exact tests. A decision was made between which one 
based on the expected value of the data. Logistic regression 
was used to model the outcome of insomnia. Independent 
variables within the model were determined by using the 
gradient boosting model through a function that determines 
the most important data elements that predict insomnia. In 
this study, significance was defined as a P < .05.

Results

A total of 2431 patients were included in this study. Two 
hundred forty seven (10.2%) patients had insomnia and 
2184 (89.8%) did not have insomnia (Table 1). There was 

no statistically significant difference in the mean ages 
between the patients in the insomnia group and the group 
without insomnia (77 ± 8.1 year vs 76 ± 7.5 year; P = .211; 
Table 1). There was significantly greater frequency of 
women in the insomnia group compared to the group with-
out insomnia (63.2% vs 55.5%; P = .022; Table 1). The 
majority of patients in the insomnia group and in the group 
without insomnia were of White race (79.4% vs 77.2%), 
followed by of Black (16.1% vs 18.8%) and other races 
(4.5% vs 4.0%). There was no significant difference in the 
race distribution between the 2 groups. Analysis of social 
factors, such as tobacco use, alcohol use, and recreational 
drug use, did not show significant differences between  
the patients with insomnia and patients without insomnia 
(Table 1). Similarly, there was no statically significant dif-
ference in the systolic and diastolic blood pressures, BMI, 
blood levels of total cholesterol, LDL-C, HDL-C, triglycer-
ide, vitamin B12, vitamin D, hemoglobin, TSH, folate, 
AST, AST, and eGFR between the 2 groups (Table 1).

We found significantly higher frequencies of associa-
tion of several co-morbid medical conditions in the group 
of patients with insomnia compared to the group of patients 
without insomnia, such as dementia (6.5% vs 3.4%; 
P = .015), depression (30.8% vs 14.9%; P < .001), anxiety 
disorder (34.4% vs 17.4%; P < .001), atrial fibrillation 
(19.4% vs 13.4%; P = .01), and chronic pain disorders 
(32.8% vs 18.9%; P < .001; Figure 1). There were no sta-
tistically significant differences between the 2 groups in 
the frequencies of the comorbidities, such as hypertension, 
diabetes mellitus, cerebrovascular accident, seizure dis
order, traumatic brain injury, Parkinson’s disease, bipolar 
disorder, schizophrenia, coronary artery disease, conges-
tive heart failure, other cardiac arrhythmias excluding 
atrial fibrillation, chronic obstructive pulmonary disease, 
asthma, obstructive sleep apnea, gastroesophageal reflux 
disease, liver cirrhosis, chronic kidney disease, anemia, 
cancer, hypothyroidism, hyperthyroidism, osteoarthritis, 
other rheumatological diseases, peripheral neuropathy, and 
frailty; and mortality (Table 2).

Analysis of medication usage showed that the group 
with insomnia had a significantly higher usage of some 
medications compared to the group without insomnia, such 
as antidepressants (39.7% vs 21.4%; P < .001), benzodia
zepines (24.3% vs 12.2%; P < .001), non-benzodiazepines 
prescription sleeping medications (21.9% vs 3.2%; 
P < .001), and anticoagulants (26.7% vs 20.8%; P = .033). 
There were no significant differences in the use of antihy-
pertensives, oral hypoglycemics, statins, antiepileptics, 
long-acting beta agonists, short acting beta agonists, central 
nervous system stimulants, and antihistamines between the 
2 groups (Table 3).

Logistic regression analysis showed significantly greater 
odds of insomnia in patients who had depression 
(OR = 1.860, 95% CI 1.342-2.576; P < .001), anxiety 



4	 Journal of Primary Care & Community Health ﻿

(OR = 1.845, 95% CI 1.342–2.537; P < .001), and chronic 
pain disorders (OR = 1.901, 95% CI 1.417–2.549; P < .001; 
Table 4).

Discussion

We found that in the elderly population, female sex, demen-
tia, depression, anxiety, chronic pain disorder, and atrial 
fibrillation were associated with insomnia. A meta-analysis 
of sex differences in insomnia found that females were more 
at risk for insomnia than males, and that it was progressive 
with increasing age.9 During the peri-menopausal phase, 
menopausal phase, and some years after the menopause, 
changes in the estrogen and progesterone levels adversely 
influence, both the initiation and maintenance of sleep which 
results into insomnia.10–12 However, after the cessation of  
the menopausal hormonal changes, the pathogenesis of sub-
sequent insomnia is not well understood. In our study of 
elderly population, we believe that our female patients were 
way beyond their menopausal phase. Additionally, in the 
elderly population, the issues that contribute to insomnia 
occur in both genders, such as mood disorders, medical 
comorbidities, modifiable lifestyle factors, and aging.12 Our 
finding of higher association of insomnia in elderly females 
align with the available literature.

In our study patients with dementia had a significantly 
increased risk for having insomnia. A systematic review and 

Table 1.  Baseline Characteristics and Laboratory Parameters.

Variable Variable
Patients with 

insomnia (n = 247)
Patients without 

insomnia (n = 2184) P

Age Years, mean (SD) 77.3 (8.1) 76.7 (7.5) .211
Sex Male, n (%) 91(36.8) 971 (44.5) .022

Female, n (%) 156 (63.2) 1213 (55.5)
Race White, n (%) 196 (79.4) 1686 (77.2) .449

Black, n (%) 40 (16.1) 411 (18.8)
Other, n (%) 11 (4.5) 87 (4.0)

Social Tobacco use, n (%) 100 (40.5) 960 (44.0) .297
Alcohol use, n (%) 130 (52.6) 1132 (51.8) .811
Recreational drug use, n (%) 7 (2.8) 53 (2.4) .698

Vitals Systolic BP (mmHg), mean (SD) 126 (17) 129 (36) .453
Diastolic BP (mmHg), mean (SD) 74 (9) 74 (10) .764

Weight BMI (kg/m2), mean (SD) 27.5 (5.5) 28.1 (6.0) .201
Lab values Total Cholesterol (mg/dL), mean (SD) 172.2 (43.5) 169.6 (59.1) .500

LDL (mg/dL), mean (SD) 94.9 (34.5) 91.9 (35.1) .209
HDL (mg/dL), mean (SD) 55.8 (15.9) 56.8 (41.5) .704
TG (mg/dL), mean (SD) 102.7 (54.1) 112.0 (64.2) .006
Vit B12 (pg/mL), mean (SD) 753.1 (536.3) 765.9 (601.7) .792
Vit D (ng/mL), mean (SD) 37.7 (13.2) 39.4 (17.5) .204
eGFR (mL/min/1.73 m2), mean (SD) 61.6 (15.8) 62.1 (16.9) .699
Hb (g/dL), mean (SD) 12.9 (1.9) 12.9 (2.7) .938
TSH (mIU/L) (median, 25th-75th) 2.00 (1.20-3.08) 2.01 (1.31-3.00) .639
Folate (ng/mL) (median, 25th-75th) 16.8 (12.5-20.0) 17.0 (11.7-20.0) .807
ALT (U/L) (median, 25th-75th) 17 (13-22) 17 (13-23) .389
AST (U/L) (median, 25th-75th) 20 (17-25) 21 (17-25) .764

Abbreviations: n, number of patients; SD, standard deviation; BP, blood pressure; BMI, body mass index; LDL, low-density lipoprotein; HDL, high-
density lipoprotein; TG, triglycerides; Vit B12, Vitamin B12; Vit D, Vitamin D; eGFR, estimated glomerular filtration rate; Hb, Hemoglobin; TSH, thyroid 
stimulating hormone; ALT, alanine transaminase; AST, aspartate aminotransferase.

Figure 1.  Frequencies of associated medical diagnoses.
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Table 2.  Comparative Association of Comorbid Medical Conditions and Mortality.

Variable Variable
Patients with 

insomnia (n = 247)
Patients without 

insomnia (n = 2184) P

Comorbidities Hypertension, n (%) 212 (85.9) 1797 (82.3) .619
  DM, n (%) 66 (26.7) 623 (28.5) .551
  CVA, n (%) 88 (4.4) 137 (6.3) .388
  Seizure, n (%) 4 (1.6) 33 (1.5) .786
  TBI, n (%) 1 (0.4) 11 (0.5) 1.000
  Dementia, n (%) 16 (6.5) 74 (3.4) .015
  Parkinson’s Ds, n (%) 2 (0.8) 19 (0.9) 1.000
  Depression, n (%) 76 (30.8) 326 (14.9) <.001
  Bipolar Ds, n (%) 3 (1.2) 21 (1.0) .729
  Anxiety Dis, n (%) 85 (34.4) 380 (17.4) <.001
  Schizophrenia, n (%) 0 (0.0) 7 (0.3) 1.000
  CAD, n (%) 54 (21.9) 448 (20.5) .619
  CHF, n (%) 18 (7.3) 134 (6.1) .478
  Atrial fibrillation, n (%) 48 (19.4) 293 (13.4) .010
  Other cardiac arrhythmias, n (%) 34 (13.8) 279 (12.8) .660
  COPD, n (%) 19 (7.7) 142 (6.5) .499
  Asthma, n (%) 35 (14.2) 237 (10.9) .117
  OSA, n (%) 38 (15.4) 269 (12.3) .169
  GERD, n (%) 88 (35.6) 675 (30.9) .130
  Cirrhosis, n (%) 3 (1.2) 22 (1.0) .736
  CKD, n (%) 40 (16.2) 287 (13.1) .183
  Anemia, n (%) 44 (17.8) 306 (14.0) .107
  Cancer, n (%) 84 (34.0) 623 (28.5) .072
  Hypothyroidism, n (%) 47 (19.0) 386 (17.7) .600
  Hyperthyroidism, n (%) 2 (0.8) 21 (1.0) 1.000
  Osteoarthritis, n (%) 89 (36.0) 659 (30.2) .059
  Other Rheum Ds, n (%) 41 (16.6) 458 (21.0) .107
  Peripheral neuropathy, n (%) 21 (8.5) 153 (7.0) .388
  Chronic pain dis, n (%) 81 (32.8) 412 (18.9) <.001
  Frail, n (%) 13 (5.1) 118 (5.4) .694
Mortality Dead, n (%) 16 (6.5) 95 (4.3) .129

Abbreviations: n, number of patients; DM, diabetes mellitus; CVA, cerebrovascular accident; TBI, traumatic brain injury; Parkinson’s Ds, Parkinson’s 
disease; Bipolar Ds, bipolar disorder; Anxiety Dis, Anxiety disorder; CAD, coronary artery disease; CHF, congestive heart failure; COPD, chronic 
obstructive pulmonary disease; OSA, obstructive sleep apnea; GERD, gastroesophageal reflux disorder; CKD, chronic kidney disease; Other Rheum 
Ds, other rheumatological disorders; Chronic pain dis, chronic pain disorder.

Table 3.  Comparison of Medication Use Between the Two Groups.

Medications Patients with insomnia (n = 247) Patients without insomnia (n = 2184) P

Antihypertensive med, n (%) 177 (72.0) 1496 (68.6) .281
OHA, n (%) 43 (17.4) 451 (20.7) .229
Statin, n (%) 151 (61.1) 1374 (62.9) .578
Antidepressants, n (%) 98 (39.7) 468 (21.4) <.001
Benzodiazepines, n (%) 60 (24.3) 266 (12.2) <.001
Non-benz sleep med, n (%) 54 (21.9) 69 (3.2) <.001
Anticoagulants, n (%) 66 (26.7) 455 (20.8) .033
Antiepileptic med, n (%) 29 (11.7) 181 (8.3) .067
LABA, n (%) 9 (3.6) 110 (5.0) .336
SABA, n (%) 43 (17.4) 294 (13.5) .089
PPI, n (%) 82 (33.2) 628 (28.8) .147
CNS stimulants, n (%) 6 (2.4) 33 (1.5) .279
Antihistamines, n (%) 56 (22.7) 502 (23.0) .909

Abbreviatios: n, number of patients; OHA, oral hypoglycemic agent; Non-benz sleep med, non-benzodiazepine sleeping medication; LABA, long acting 
beta2 agonist; SABA, short acting beta2 agent; PPI, proton pump inhibitor; CNS, central nervous system.
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meta-analysis evaluated the risk of incident all-cause 
dementia in individuals with insomnia, and concluded that 
insomnia was associated with increased risk of all causes of 
dementia (RR = 1.53 95% CI 1.07–2.18, z = 2.36, P = .02).13 
Another study investigated a longitudinal relationship 
between insomnia and dementia in the US adults aged 
65 years or older. The subjects were followed over a 10-year 
period to determine if their insomnia scores at that time 
were associated with dementia. It was concluded that those 
who had increased severity in insomnia symptoms had a 
45% to 58% increased risk of having dementia.14 One can 
argue that dementia has a bidirectional relationship with 
insomnia which can be illustrated by different neurobio-
logical mechanisms. Patients with dementia of Alzheimer’s 
type, can have abnormal melatonin secretion patterns lead-
ing to abnormal sleep and insomnia.15 This has been con-
firmed in those with the clinical diagnosis of dementia of 
Alzheimer’s type and postmortem analysis.16 This is likely 
due to the dysfunctional connection between the suprachi-
asmatic nucleus and pineal gland which leads to a change in 
the circadian rhythm by disrupting normal melatonin secre-
tion.17 The role of insomnia in dementia has been well 
established in patients with Parkinson’s disease. The patho-
genesis involves brainstem degeneration causing dementia. 
The disruptions in the brainstem leads to alterations in the 
REM phase of sleep which causes insomnia.18 The cumula-
tive pathogenesis of all types of dementia happens to be 
brain damage which leads to disruptions of the neural net-
works in the brain causing insomnia.19

The bidirectional association of insomnia leading to the 
development of dementia was demonstrated in a study that 
observed the effect of sleep deprivation in the brains of 
mice. The authors found that sleep deprivation for 3 weeks 
lead to accumulation of Amyloid-beta, a hallmark of 
Alzheimer’s dementia, in the brain extracellular space.20 
Additionally, looking closer to various subtypes of demen-
tia can provide further information in the possibility of how 
the interaction between insomnia and dementia may occur 
and when insomnia presents in its course. In Alzheimer’s 
dementia, symptoms of insomnia tend to precede cognitive 
dysfunction. In patients with Parkinson’s disease, insomnia 

tends to happen more than 10 years later after the initial pre-
sentation.18 This could very well explain why we found no 
significant difference in the association of Parkinson’s dis-
ease in those with and without insomnia. In these patients, 
insomnia might not had manifested at the time of our data 
collection. It is fair to state that the relationship between 
dementia and insomnia is complex. Looking into what 
caused dementia could help prevent insomnia and offer 
proper management. Some types of of dementia might pre-
cede insomnia and others might happen after. Additionally, 
certain medication management could influence insomnia 
in those with certain types of dementia. For example, when 
treating Alzheimer’s dementia, donepezil can be associated 
with increased risk of insomnia.21 In those with insomnia 
receiving anticholinergic medications, it can worsen 
Alzheimer’s dementia. 18,22

We found a significantly increased association of 
depression with insomnia. Our finding aligns with the find-
ings of the study conducted by Bei and associates, in which 
they reported that symptoms of insomnia were seen in 80% 
to 90% of patients who had major depressive disorder.23 In 
the prospective National Institute of Mental Health 
Epidemiologic Catchment Area study, 7954 participants 
were questioned about sleep complaints and psychiatric 
symptoms using the Diagnostic Interview Schedule, at 
baseline and 1 year later, and found that 14% of the partici-
pants with persistent insomnia had depression compared to 
less than 1% who had no sleep complaints (P < .001).24 
Another prospective study reported that the chronic sleep 
issues were associated with increased risk of developing 
depression.25 There are several possible mechanisms how 
insomnia and depression could be inter-related. In individ-
uals with depression, there happens to be an increase in the 
REM density, and a decrease in the time spent in short 
wave sleep (SWS).26 Decreased SWS is also seen in 
patients diagnosed with insomnia. Additionally, in geneti-
cally predisposed individuals, abnormalities in the CLOCK 
(circadian locomotor output cycles kaput) gene results in 
aberrations in the suprachiasmatic nuclei pacemakers 
which leads to insomnia.26 In patients with depression who 
had a genetic variant of the CLOCK gene, there was an 

Table 4.  Influence of Risk Factors and Comorbidities on Insomnia.

Variable B P Exp(B)

95% CI for Exp(B)

Lower Upper

Age (years) 0.012 .178 1.013 0.994 1.031
Sex male −0.122 .395 0.885 0.667 1.173
Race White 0.063 .712 1.065 0.761 1.491
Depression 0.620 <.001 1.860 1.342 2.576
Anxiety 0.613 <.001 1.845 1.342 2.537
Dementia 0.526 .08 1.692 0.939 3.049
Chronic pain disorders 0.642 <.001 1.901 1.417 2.549
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increased risk of insomnia in their lifetime.26, 27 An over-
active hypothalamus has been noted to play a role in both 
insomnia and depression as well.26,28,29 It is important to 
note that in many cases, the symptoms of insomnia tend to 
precede the diagnosis of depression, hence the knowledge 
of this association may play an important role in the man-
agement. For example, in the National Institute of Mental 
Health Epidemiologic Catchment Area study, the partici-
pants with persistent insomnia had a higher chance of 
developing depression (OR = 39.8; 95% CI: 19.8-80.0) 
compared to those whose had resolved insomnia (OR = 1.6; 
95% CI: 0.5–5.3).24 In another study, in participants with 
depression, insomnia was seen to occur before or at the 
same time of the making the diagnosis of depression.30 
Insomnia is associated with a greater severity of depres-
sion and those with insomnia also have a greater risk to 
relapse with depression.23 Hence, an early identification  
of association of insomnia with depression may offer  
better management opportunities, especially in the elderly 
population.

In our study, patients with insomnia had a significantly 
greater association with anxiety. This has been observed in 
other studies, as well. In a community based study of 772 
participants, individuals with insomnia had 17.4 times 
greater likelihood of having clinically significant anxiety 
when compared to those without insomnia.29 In another epi-
demiologic study, insomnia had been shown to affect about 
50% of those with anxiety.31 How anxiety and insomnia 
affect each other at the neurobiological level is unclear, 
however there are multiple proposed mechanisms. One of 
the mechanisms is thought to be an increased sleep reactiv-
ity.32 Increased sleep reactivity due to stress interrupts sleep 
by causing difficulty in falling, or staying asleep. It has 
been found to be linked with anxiety and insomnia.32 If the 
brain has neural circuits that make it prone to increased 
sleep reactivity, there happens to be a higher risk of insom-
nia and anxiety. In many cases anxiety first comes about  
at the same time, or after insomnia in those who have  
both conditions.30 The knowledge of this association may 
help the course of management for those with insomnia. 
Additionally, those with anxiety tend to have a higher 
amount of sleep threat monitoring, whereby their anxiety 
overwhelms their thinking about their sleep. An example of 
this is focusing too much on certain aspects of their sleep 
such as their heart rate and other bodily functions. Cognitive 
behavioral therapy has been shown to help suppress these 
thoughts that could delay sleep and heighten arousal.33

Our finding of significantly high association of insomnia 
in patients with chronic pain disorder aligns with the exist-
ing scientific literature. It is estimated that the 50% to 80% 
of those with chronic pain disorder have insomnia.34 The 
potential neurobiological mechanism involving the associa-
tion of insomnia and chronic pain stem from similar path-
ways in the brain which help us understand how these 2 

conditions likely predispose each other, such as the dopami-
nergic and serotonergic pathways play a role in how pain is 
tolerated and how sleep is regulated.35 A potential conse-
quence of this association can explain how an increase in 
insomnia duration and severity can cause an increase in the 
amount of perceived pain.36 One of the mechanisms hap-
pens to be an increase in the pro-inflammatory cytokines 
that stems from 1 having abnormal sleep, which leads to an 
increased pain perception and decreased pain tolerance.34 A 
study that asked questions about insomnia, somatic com-
plaints, and pain to volunteers concluded that those with 
habitual insomnia had a greater reactivity to pain. It was 
also seen that those who had a bad night sleep had worsened 
pain compared to those with a good night sleep. Also,  
those with more than usual pain in a certain day had worse 
sleep compared to those with less than usual pain.37 These 
findings can help illustrate the bidirectional relationship 
between sleep and pain. Another study showed that those 
with chronic pain have worse sleep characterized by delayed 
sleep onset, increased nighttime awakening, and worse 
sleep quality compared to those without chronic pain.38 
Knowing this information about the neurobiological mech-
anisms and the way insomnia and chronic pain can affect 
each other can lead to more appropriate management of 
patients who present with both of these conditions. In indi-
viduals with chronic pain who have comorbid insomnia, 
taking steps to improve sleep has been shown to improve 
short and long term pain.39 In others with insomnia and 
comorbid chronic pain, improving pain symptoms through 
pharmacological or non-pharmacological methods, have 
been shown to improve insomnia.36

In our study patients with insomnia had a significantly 
greater association of atrial fibrillation. A population based 
retrospective study found that those with insomnia had a 
higher association of having atrial fibrillation (HR = 1.08, 
95% CI 1.01–1.14).40 Another study looked into the sleep 
and risk of arrhythmias, and found that those with a healthy 
sleep pattern had a lower risk of atrial fibrillation (HR com-
paring extreme categories: 0.71, 95% CI 0.64–0.80) and 
bradyarrhythmias (HR comparing extreme categories: 0.65, 
95% CI 0.54–0.77), but not ventricular arrhythmias.41 The 
finding of ventricular arrhythmias not having a relation to 
insomnia can also help explain why in our study other car-
diac arrhythmias, excluding atrial fibrillation, did not show 
significant association with insomnia.

We also found that use of antidepressants, benzodia
zepines, non-benzodiazepines sleeping medications, and 
anticoagulants were significantly higher in patients with 
insomnia. We believe this was most likely due to underlying 
diagnoses for which these groups of medications were 
prescribed.

Our study had a few limitations. Being a retrospective 
chart review study, we had to rely solely on the documenta-
tion entered in the electronic medical record by the patient 
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care teams, hence certain items, such as the exact time of 
onset of insomnia in relation to the onset of comorbidities, 
could not be reliably ascertained. The major strength of our 
study was having a large sample size from 1 primary care 
office in which the study subjects received care from a 
small group of primary care physicians, and were followed 
by their specific physicians for a long time which allowed 
them to chronologically document associated comorbidities 
and the emerging disorders over a long time period.

Conclusion

We conclude that female sex, dementia, depression, anxiety, 
chronic pain disorder, and atrial fibrillation are associated 
with insomnia in the elderly patients. Presence of depres-
sion, anxiety, and chronic pain disorders are associated with 
greater odds of having insomnia in the elderly patients. 
Further studies at different settings are needed to identify 
similar, or additional risk factors.
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