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Introduction: Good sleep has a restorative effect at the cellular level and helps maintain the

body’s homeostasis.

Objectives: Given our clinical experiences, we propose that sleep quality should be evaluated

in  patients with rheumatoid arthritis. Poor sleep quality should be considered as a factor

that  may impact clinical outcomes in patients with rheumatoid arthritis.

Materials and methods: We  researched medical literature on clinical and physiological path-

ways  associated with sleep quality.

Results: There is evidence that interleukin-6 and tumor necrosis factor have a  role in inflam-

matory  and immune imbalance as well as in sleep disturbance in patients with rheumatoid

arthritis, which leads  to the chronic inflammatory process seen in these patients. Most

patients with rheumatoid arthritis report sleep problems, be  it insomnia or other complaints

of  non-refreshing sleep. Lack of sleep or poor sleep patterns in these patients further com-

promise their quality of life. In patients with RA, aetiologies such as restless leg syndrome

(RLS),  sleep apnoea syndrome, and Temporomandibular Joint Dysfunction (TMJ) syndromes

might  contribute to sleep disturbances. This lack of restful sleep might limit our goal, as

treating physicians, to achieve remission states in these patients.

Conclusions: It is our opinion that sleep quality evaluation must be addressed, monitored,

and  treated as  part of the  management of patients with RA. Bad sleep adds an additional bur-

den  to  disease activity in patients with RA, besides, it limits patients’ possibility of achieving

disease remission.

© 2023 Asociación Colombiana de Reumatologı́a. Published by Elsevier España, S.L.U. All

rights  reserved.
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El sueño inadecuado  como  factor  limitante  para  alcanzar  la  remisión  en
pacientes  con  artritis  reumatoide
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r  e s u m e n

Introducción: El buen sueño tiene un efecto restaurador a nivel celular y  ayuda a  mantener

la  homeostasis del cuerpo.

Objetivos: Dadas nuestras experiencias clínicas, proponemos que la calidad del sueño debe

evaluarse en pacientes con artritis reumatoide. La mala calidad del sueño debe considerarse

un  factor que puede afectar los resultados clínicos en estos pacientes.

Materiales y métodos: Investigamos la literatura médica sobre vías clínicas y fisiológicas

asociadas con la calidad del sueño.

Resultados: Existe evidencia de que la interleucina-6 y  el  factor de necrosis tumoral tienen un

papel en el desequilibrio inflamatorio e  inmunológico, así como en la alteración del sueño  en

pacientes con artritis reumatoide, lo que conduce al proceso inflamatorio crónico observado

en  estos. La mayoría de estos pacientes reportan problemas para dormir. La falta de  sueño

o los malos patrones de  sueño  comprometen aún más su  calidad de vida. En pacientes con

artritis reumatoide, etiologías como el  síndrome de piernas inquietas, el  síndrome de apnea

del sueño  y  los síndromes de disfunción de la articulación temporomandibular pueden

contribuir a los trastornos del sueño.

Conclusiones: Es nuestra opinión que la evaluación de la calidad del sueño debe abordarse,

monitorearse y  tratarse como parte del tratamiento de los pacientes con artritis reumatoide.

El  mal  sueño agrega una carga adicional a  la actividad de la enfermedad en estos, además,

limita la posibilidad de los pacientes de lograr la remisión de la  enfermedad.

©  2023  Asociación Colombiana de Reumatologı́a. Publicado por Elsevier España, S.L.U.

Todos los derechos reservados.

Introduction

What  is  rheumatoid  arthritis?

Rheumatoid arthritis (RA) is defined as  a  chronic, autoim-

mune, systemic, and inflammatory process that causes pain

and inflammation of joints.1 This type of arthritis affects

the joints of the hands and feet symmetrically. RA affects

about 1% of the population and is  more  commonly seen in

females.2 It has systemic involvement, affecting other organs,

among them lungs, skin, eyes, and heart.2 Patients with RA

will present with pain, swelling on joints, fatigue, stiffness,

and in some cases, fever. The cause is still unknown, although

we do know that there are environmental and genetic factors

involved in the disease process. Sleep disturbances, depres-

sion, and disease activity contribute to the fatigue associated

with RA.2

Environmental factors involved in the disease process such

as genetics, and exposure to cigarette smoke (cause a modifi-

cation in proteins (conversion of arginine to citrulline) which

are presented to T-cells, creating in turn, antibodies against

these citrullinated proteins will start accumulating and pro-

duce immune complexes), sex, and geographic factors.3

Immune complexes lead to the activation of synovial cells

that will produce autoantibodies and the activation of T-cells

that stimulate cytokine production (IFN-�, IL-2, IL-6, IL-12,

IL-23, etc.). Tumor necrosis factor-alpha (TNF-�),  and growth

factors that will eventually perpetuate the inflammatory pro-

cess in RA.

To manage the disease, we use medications such as

disease-modifying antirheumatic drugs (DMARDS) or other

disease-modifying agents like bDMARDS or biologic disease-

modifying agents, which are specific and work by blocking the

release of pro-inflammatory substances.

RA presents a  wide range of symptoms including fatigue,

which is one of the chief complaints. Fatigue is the personal

perception of extreme tiredness or exhaustion not associated

with a  specific degree of activity nor is it relieved by rest

and that interferes with activities.2,4 Fatigue is a  complaint

manifested by 40% or more  of RA patients.2 Fatigue could be

linked to the inflammatory process, depression, or alterations

in sleep patterns.2 Over 50% of patients with RA present with

sleeping disorders, 2–3 times higher than the prevalence of

sleep disorders in the general population.1 These alterations in

sleep patterns contribute to persistent symptoms like fatigue,

worsening inflammatory processes, and an  increase in  joint

pain.

Sleep disorders  in  rheumatoid  arthritis

Sleep is a  complex biological process that is necessary for the

body to restore normal function, perform memory  consolida-

tion and immune system maintenance. Sleep is divided into

stages called rapid eye movement  (REM) and non-rapid eye

movement  (non-REM) where REM is the phase where most of

the dreaming takes place and non-REM is when deep sleep

happens. These phases occur in a  repetitive manner through

which the brain cycles 2–5 times a night.5,6
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When we  talk about sleep disorders (or sleep–wake disor-

ders) we  must keep in mind that there exist ten groups of sleep

disorders according to the diagnostic and statistical manual

of mental disorders (DSM-V). Some of the  more  common ones

include insomnia, sleep apnea, parasomnia, narcolepsy, circa-

dian rhythm sleep–wake disorders, and restless leg syndrome.

Usually, patients with sleep disorders complain about time,

quantity, or quality of sleep which leads to physical and emo-

tional problems that affect their normal function and quality

of life.6 There is an inverse relationship between sleep and

the immune system where changes in sleep affect the proper

functioning of the  immune system and immune dysfunction

can in turn alter sleep patterns.7 It stands to reason then that

there would be an increased prevalence of these disorders in

patients with RA, especially when taking into consideration

the  role that cytokines such as  TNF-� have on the regulation

of sleep.8,9

In the United States, between 30 and 40% of adults will

report symptoms related to insomnia at least once in any given

calendar year. With a  prevalence of 10%, insomnia is charac-

terized by dissatisfaction with the quantity or quality of sleep,

with problems initiating or maintaining sleep, which lead to

problems in normal functioning in  work and social settings

among other areas in the patient’s life.6 One study estimates

that up to 70% of RA patients report poor sleep quality caused

by insomnia.5

Sleep apneas are found within the classifications of

sleep–wake disorders related to  breathing. This classifica-

tion is further divided into obstructive sleep apnea, central

sleep apnea, and sleep-related hypoventilation. Obstructive

sleep apnea (OSA) is the most prevalent one in this group

and is characterized by interruptions in breathing due to

upper airway occlusion while the patient is asleep.6,8 Stud-

ies have suggested that OSA has  an increased risk in patients

with RA compared to the  general population, with one study

estimating OSA prevalence of 58.1% in  patients with RA, in

comparison the disease prevalence for OSA is  estimated to

be between 6  and 17% worldwide.8 Patients with sleep apnea

have been shown to have increased levels of pro-inflammatory

cytokines TNF and IL-6 which would in turn contribute to

increased pain perception in patients with RA who already

show an increase in  these pro-inflammatory cytokines as  part

of the disease mechanism.1,10

Restless leg syndrome (RLS) is  characterized by a need to

move one’s legs. To fulfill the diagnostic criteria, it  needs to

be accompanied or  caused in response to an unpleasant or

uncomfortable sensation that the patient describes as  creep-

ing, crawling, itching, tingling, or burning. RLS is  considered

both a neurological and sensorimotor disorder where symp-

toms worsen at night or during rest and are only relieved by

movement.6 In RA, this disorder has a higher prevalence, with

up to 30% of patients experiencing this disorder in compari-

son with a prevalence of 2–7.2% in the  general population.5,6,11

While another study showed that 63% of its participants expe-

rienced RLS.12 RLS results in wake-up reactions and sleep

interruption that can result in increased daytime sleepiness

and fatigue in RA patients.9,11

Influence  of  altered  sleep  patterns  on disease  activity

Good and restful sleep is important for learning, memory,

and mood as well as for  psychological stability. In the case of

rheumatic diseases adequate sleep is  important to promote

the process of tissue healing, regulation of the immune sys-

tem, and cell repair. Sleep is a complex regulation of hormonal

and neuromodulatory influences that help with the regenera-

tive process.5

Patients with RA report poor sleep, multiple awakenings

during the night, difficulty falling asleep, restless legs syn-

drome, fatigue, and daytime sleepiness. When evaluated with

polysomnography most of these patients show normal sleep

architecture, longer waking hours and reduced sleep.5 Rest-

less leg syndrome has been reported in about 20–30% of

patients with RA, this leads to wake-up reactions and sleep

interruption.11 Sleep apnea syndrome is  also  more  common

in this group of patients as compared to the general popula-

tion (which is 7%).8 In these patients sleep apnea might be

related to obesity, skeletal changes such as  TMJ,  or cervical

spine damage by the  arthritis, leading to  upper respiratory

tract obstruction.8,9

Using the Pittsburgh sleep quality index (PSQI) ques-

tionnaire that evaluates sleep quality. Rheumatoid arthritis

patients have shown poor sleep quality compared to the

general population.2 This poor sleep quality translates into

increased pain and fatigue.

About 72% of patients with rheumatic diseases report poor

unrestful sleep patterns.12 Some of them report sleep distur-

bances such as  restless leg syndrome and or symptoms of

sleep apnea (dry mouth, snoring, etc.).

Sleep  enhances  immune  defenses

Sleep impairment may derange immune function which

plays a role in inflammatory disorders. Sleep disturbances

may  impair T cell regulation and upregulate inflammatory

cytokines, such as TNF-�, IL-6, and IL-1 (see Fig. 1).  Chronic

intermittent hypoxia as seen in  sleep apnea syndrome also

activates systemic inflammation by increasing inflammatory

cytokines (TNF-�,  IL-6).7,9 Inhibition of T-cell co-stimulation

using abatacept also leads to subjective reports of better sleep

quality in patients with RA treated with this medication.

The use of other bDMARDS such as anti-TNF, IL-6 blockers,

JAK inhibitors, and other biologics also contributes to  better

sleep quality and improvement in  fatigue. In the same man-

ner, the use of cDMARDS also contributes to less fatigue and

better sleep quality since they decrease inflammation and

pain in these patients.

In patients with RA the hypothalamic–pituitary axis

(HPA) is also affected by alterations in  the production of

corticotropin-releasing hormones (CRH) and cortisol, which

also contributes to altered sleep patterns and insomnia. In

these patients with RA, the HPA axis is affected by oral

steroids, which also contribute to insomnia.5 This creates

a  vicious cycle that keeps the patient in a  chronic state of

sleep alterations and sometimes sleep deprivation. There is  no
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Fig. 1 – Bidirectional effect of sleep disturbance in RA,

where an increase in pro-inflammatory cytokines like IL-1

(interleukin-1), IL-6 (interleukin-6), and TNF-� (tumor

necrosis factor-alpha) can be either caused by the normal

disease process or  by an abnormal sleep process would

interact with each other increasing the number of

circulating cytokines and increased in sleep disturbances.

Both factors would result in an increase in pain activity

which would in  turn affect both the levels of

pro-inflammatory cytokines and adversely affect sleep in

patients with RA.

doubt that disturbed sleep patterns contribute to worsening of

the clinical manifestations of this disease.

Treatment

Managing clinical symptoms with NSAIDs, oral steroids,

DMARDS and the use of biologics remains the gold stan-

dard of treatment for patients with RA. And the goal is to

achieve remission of the  disease. When we talk about sleep

disturbances in  these patients, things get more  complex.

Management of insomnia includes decreased use of caffeine,

avoidance of prolonged naps during the daytime, and pain

management. Other modalities of treatment for sleep dis-

turbances include the use of medications (benzodiazepines),

sleep hygiene, natural products, and antidepressants, among

others.

Cognitive  behavioral  therapy

This includes sleep education, sleep hygiene, and relaxation

techniques. Avoid blue-light exposure (TV, cellphones, etc.)

close to bedtime. Go  to bed at the same time each night.5

Benzodiazepine  agonists

Have a strong sleep-promoting effect, but in  the  case of

patients with RA might increase the  risk of somnolence in the

morning hours and the risk of falls.5 Additionally, they pose a

risk to habit forming and have negative effects on memory.

Antidepressants

Have limited effects in patients with RA and increase IL-6,

which leads to  further fatigue, worsening the  patient’s quality

of life.5

Melatonin

Possesses sleep-enhancing effects. In patients with RA, find-

ings have shown increased nocturnal melatonin levels.5 There

are increased levels of synovial fluid in  patients with RA. There

are increased levels of synovial fluid in patients with RA. So,

in this population of patients, a  deficiency in melatonin does

not seem to be  the cause for insomnia, arousing doubts about

its benefits in  the management of these patients. More  studies

are needed to establish if it is beneficial in RA patients.

Physical  activity  and  exercise

Exercises are recommended for all patients with RA. A mini-

mum addition of a  walking program and stretching exercises

into the patient’s daily routine will result in a major benefit

and well-being sensation. Patients need to  avoid periods of

full inactivity especially if they are experiencing a flare of the

disease.

Fig. 2 is presented as a  tool for the diagnosis and manage-

ment of sleep disorders in patients with RA.

Implications

Sleep as it relates to RA has a  bidirectional interaction, where

sleep affects the  severity of symptoms in RA and this increase

in severity, in turn, affects sleep quality which in the  end has

a  detrimental effect on patient’s health outcomes and psy-

chosocial well-being. Sleep disturbances increase the risk of

RA causing immune dysregulation and increasing levels of

inflammatory markers.12 This is  why it is important for clin-

icians to learn to recognize these sleep disorders and how

to address them to  achieve a better quality of life for their

patients. Inadequacies in sleep patterns cause the patient to

have more  fatigue and myalgias, giving them the false sen-

sation that their arthritis has worsened. Functional capacity,

which is  the ability of a person to perform activities needed

for daily living, is also adversely affected by poor sleep quality

thus altering the  Disease Activity Score.13

When patients are asked about their global health as part

of the elements to calculate the  Disease Activity Score (DAS

score), poor sleep quality may  increase the value of this

evaluation.9 This might elevate the DAS score when in real-

ity this perception of malaise is not directly associated with

active RA disease but with fatigue and malaise associated with

lack of sleep or poor sleep quality. We should be  committed

to assessing the patient’s quality of sleep, and evaluating for

pathologies such as restless leg syndrome, anxiety, depressive

pathologies, sleep apneas syndromes, etc. because these are

treatable conditions, and once these etiologies are corrected

our patients will have better outcomes and better quality of

life.

Sleep as well as pain assessments should be included dur-

ing clinical assessment, but appropriate treatment should also

be instituted to  manage the  sleep problem.13

History taking must address questions about quantity of

sleep and quality of sleep: Do you awaken feeling rested?
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Fig. 2 –  This flow chart indicates how to approach diagnosis and treatment for some of the most common sleep disorders

found in RA patients. Using the Pittsburgh sleep quality index (PSQI) as a starting point to have a quantitative and

measurable indicator of sleep disturbance. After administration of the PSQI a physician should identify symptomatic

indicators of sleep disorders, such as leg twitching in RLS (restless leg syndrome). PSQI (Pittsburgh sleep quality index),

NCT/EMG (nerve conduction test and electromyogram), CPAP (continuous positive airway pressure), and OSA (obstructive

sleep apnea).

Do you snore? etc. In addition, sleep evaluation tools to

identify etiologies associated with sleep disturbances, such

as polysomnography, lower extremities NCT, and EMG (to

exclude neuropathies as causes of sleep alterations) need to

be used. The Pittsburgh sleep quality index (PSQI) should also

be administered.12 This test is  a  standardized and valid scale

developed to differentiate poor from good sleepers and evalu-

ate sleep quality in  the previous month.12

Referral to psychiatric and cognitive behavior therapy for

adequate management of insomnia, anxiety, and depression

should also be  considered and included as part of our standard

of care. Evaluation and questions directed to establish sleep

alterations should be as important as evaluating for morning

stiffness and fatigue in  RA patients.

Conclusion

It is well established that remission must  be  our goal for this

population, but what if remission can’t be achieved because

of the role of disturbed sleep patterns in these patients?

Measurements of disease activity take into consideration the

patient’s perception of the disease. What if the patient’s per-

ception is altered by the fact that they feel fatigued or lack

adequate sleep? Patients should undergo a  full  exploration of

sleeping patterns, utilizing standardized questionnaires, diag-

nostic criteria for each disorder, and clinical studies such as

polysomnography studies.

Management of sleep disturbances must  be an inte-

gral part of the treatment of patients with Rheumatoid

Arthritis. Poor sleep leads to worsening fatigue and depression

so this problem must  be  addressed in every patient with RA to

ensure them a better quality of life. Sleep disturbances must  be

managed according to their respective pathology to decrease

the negative impact this might have on RA disease activity.13

More  research studies should be done to establish what are

the precipitating factors for sleep disturbance in RA patients.

What happens in patients with lower joint counts and lower

inflammatory markers, who are on biologic agents but objec-

tive disease activity measures such as  DAS (Disease Activity

Score) cannot achieve remission levels? Most patients have

an  improvement in  clinical signs and symptoms of joint  pains

and inflammation but constantly complain of fatigue. Fatigue

is one of the manifestations of lack or insufficient sleep. Per-

sistent fatigue in  RA patients without other signs or symptoms

to suggest RA flare might be secondary to poor sleep quality.

We  emphasize the importance of sleep pattern exploration in

every patient with Rheumatoid Arthritis.
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