
Introduction
In late December 2019, a new disease of unknown etiology appeared in Wuhan (1), China. On January 30, 

2020 the World Health Organization general director declared it as a Public Health Emergency of Internatio-
nal Importance. The appearance of this new virus, SARS-CoV-2, known as COVID-19, caused a fracture in the 
way of living and working around the world, with effects in the future that are still unknown.

The outbreak in Wuhan (China), spread to Europe and America, imposed some strategies to contain 
the infection, such as social isolation, the absence of interpersonal relationships, cessation of commer-
cial activity and non-essential services.

The high level of attention required by the number of patients affected by COVID-19 forced the redis-
tribution of health resources, with the suspension of non-urgent activity. Although the right to health 
implies the right to adequate pain treatment (The Spanish Constitution of 1978, in its article 43, recog-
nizes the right to health protection and therefore the right of citizens to receive health care adequate) 
and the World Health Organization (WHO) determined that pain relief is a fundamental right (2), under 
which circumstances it was considered a non-urgent procedure, so that the follow-up and treatment 
of chronic pain was decreased or interrupted during the pandemic. This fact has affected both treating 
patients and mental health.

The objective of this review was to analyze the impact of COVID-19 on chronic pain through bibliogra-
phic reviews. Systematic reviews and extension of meta-analyses have been selected for scope reviews 
(PRISMA-ScR). The databases consulted were PubMed, Scopus, UpToDate, Embase and the Cochrane 
Library. The unpublished literature search included: sites for pain organizations, the World Health Organi-
zation (WHO). The articles that met the inclusion criteria were those on the management of patients with 
chronic pain during the COVID-19 pandemic published after the pandemic (December 2019). All primary 
research studies, reviews, meta-analyses, guidelines and texts published on the sites were considered. 
There was no language restriction.

COVID-19 as a factor involved in pain
In late December 2019, an outbreak of pneumonia cases of unknown etiology in the city of Wuhan in 

Hubei province, China, was announced and reported to the World Health Organization (WHO). It was quic-
kly identified as a new betacoronavirus and linked to SARS-CoV and several other SARS-like coronaviruses 
transmitted by bats.

The initial symptoms to recognize the disease have been mainly fever, dry cough or dyspnea, althou-
gh pain has also been an early symptom of this respiratory condition (sore throat, myalgia, low back pain, 
headache) (3,4). But this disease has shown a more dramatic side, some patients have suffered and suffer a 
torpid evolution, with ARDS (respiratory distress syndrome) that requires admission to the ICU and mecha-
nical ventilation, resulting in death in 1.8-3.4 % of the cases (5).

Among all the symptoms we will focus our attention on pain. The IASP (International Association for the 
Study of Pain) defines pain, and especially chronic pain, as that persistent or recurrent pain for more than 
three months despite the resolution of tissue damage (6).

A good point to start this review is to remark that chronic pain, is the result of the interaction of biologi-
cal, psychological and social factors,  and the COVID-19 infection seems to involve  each of them.

We know the relationship between acute viral disease (flu, SARS) with symptoms such as myalgia, fati-
gue, and general symptoms (7,8). After the SARS epidemic, patients with chronic fatigue syndrome, myalgia, 
depression and persistent sleep disorder up to 1-2 years after infection (9) have been observed.

Patients affected by other pathogens (Ros River Virus, Coxiella Burnetti and Epstein Barr virus) also expe-
rienced postviral fatigue syndromes, memory loss, and pain for more than a year (10).

Regarding SARS-CoV2, there are recent studies that specially focus on “the bradykinin storm” (11) and 
show a relationship beteween virus infection and inflamation.  Bradykinin is not only envolved in  the 
pro-inflammatory state but also sensitizes the sensory fibers, which produces hyperalgesia (12). These 
inflammatory and immunological changes could explain why the elderly who are immunosuppressed and 
obese (increased inflammatory response) may have had a greater impact due to COVID-19. Additionally, 
COVID-19 infection may include encephalopathy, and structural changes in the brain and spinal cord like 
others viral infections (13).

The high number of cerebral complications in patients afected  with SARS-COV2, suggested that their 
neurotropism could cause neurodegenerative problems with an inflammatory basis (14). As shown above 
for other SARS-CoV infections, a mechanism of spread through the cribriform plate of the ethmoid bone, 
from the nose to the olfactory epithelium, has been proposed, where ACE2 receptors are highly expres-
sed. This viral neurotropism through the olfactory bulb could be especially responsible for the frequently 
reported anosmia in these patients (15), SARS-CoV-2 can also reach deeper parts of the brain, including 
the thalamus and the brain stem, potentially contributing to respiratory failure (16) and to painful symp-
toms as well (Figure 1).

Brain PET metabolism was analyzed in comparison 
with healthy subjects throughout the brain, and the fin-
dings were confronted with the hypothesis of SARS-CoV-2 
spread from the olfactory bulb to other limbic structures 
and possibly to the brain stem. Therefore, the hypometa-
bolism of the radiopharmaceutical FDG could be conside-
red a quantitative biomarker of this condition. However, 
cohort studies are needed to specify the relationship 
between hypometabolism and possible persistence 
of cognitive, emotional disorders, residual respiratory 
symptoms or painful complications (17).

In addition to the direct action of the virus, there are multiple factors that act or increase the painful 
symptoms. Chronic pain is associated with comorbidities and advanced age, which increases the risk of 
infections (including COVID-19). On the other hand, whether patients with chronic pain are more suscep-
tible to infection is not yet entirely clear, although the interaction between pain and the immune system 
must be taken into account, since it has been shown that the persistence of pain and the absence of treat-
ment induces immunosuppression (18).

 Some treatments used to relieve pain can depress the immune system. Steroids that induce secondary 
adrenal failure (19). There are some studies that indicate that opioids decrease the natural killer (NK) cells, a do-
se-dependent effect, and interfere in the cellular response innate or indirectly by acting on the hypothalamic-pi-
tuitary-adrenal axis (producing corticosteroids) or in the sympathetic system (producing adrenaline). Both act 
on lymphocytes by negatively modulating the response of NK (20) cells. Morphine and fentanyl cause greater 
depression than buprenorphine (21). In animal models it has been shown that morphine can also act through 
the D1 pathway (dopamine receptors in the striated nucleus) (22).

Many patients who have been in the ICU have had long-term functional limitations, psychological disor-
ders, and chronic pain. This suggests that patients who have been in the intensive care unit affected by this 



coronavirus will not behave differently (23). 

 This pandemic also has associated social aspects such as confinement, cessation of routine activities, 
financial impact, ... that have influenced the entire population. Isolation,  limitation of interpersonal contact, 
fear of illness, uncertain future, economic ruin, etc., have increased the rates of fear and anxiety (24). Persistent 
stress can lead to varieties of severe mental illness (anxiety, depression, sleep disorder, or thoughts of suicide) 
(25).

It is important to recognize that thoughts and emotions are closely related to physical pain. Thus, the psy-
chosocial consequences of COVID-19 can influence physical pain and most likely vice versa as well. In other 
words, those patients who already had chronic pain will 
likely have a negative impact related to the infection, 
while those who did not previously have chronic pain 
can be added to this group (11) (Table I). 

Treatment during COVID-19: how we have changed
Patients with chronic pain require long-term multidisciplinary treatment even during a pandemic. They 

are mostly elderly with multiple comorbidities and are more susceptible to morbidity and mortality from 
COVID-19. It is necessary to review pain management practices during the COVID-19 era with respect to 
resource reallocation measures, community collaborations and the use of analgesics (steroids, opioids) and 
pain interventions. The patient with chronic pain faces a potential risk of functional and emotional deterio-
ration during a pandemic, which can increase the long-term health burden (26).

During the pandemic lockdown, all elective pain consultations and interventional pain procedures were 
canceled or postponed (27). This interruption has had serious consequences, as it has led to an increase in pain, 
a psychological worsening and a decrease in the quality of life in these patients.

Compared to the general population, patients with chronic pain suffer from increased anxiety, stress and 
depression (28), which in turn increase the risk of chronic pain. Similarly, the relationship between sleep distur-
bance and pain is also bidirectional. Pain disturbs the quality of sleep and lack of sleep further exacerbates pain. 
Anxiety and sleep disturbance in confinement have increased uncertainty, worry and fear of illness, loneliness, 
and severe depressive symptoms. Aggravated by the fact that the isolation and closure of many services (reha-
bilitation, physiotherapy, psychological support groups etc.) have limited the mechanisms that many patients 
have been using to control pain.

Confinement has led the population, especially vulnerable patients with chronic pain, to reduced physical 
activity and exercise (caused by fear of leaving home and closure of sports centres), a change in diet (with in-
creased consumption of “comfort” caloric foods and the absence of home help. 

We can assure that all these changes have led to worsening comorbidities and chronic pain and that the 
interruption of treatment have had alarming consequences not only for individuals but for the health sys-
tem and the whole society in both the short and long term.

In this scenario, telemedicine, which includes such 
diverse means of communication as telephone, video, 
email, fax, etc… has emerged as a key technology for 
efficient communication and a sustainable solution to 
provide essential health care services (Figure 2).

Telemedicine a new tool
Chronic pain management requires frequent visits to 

the physician for both pharmacological and non-phar-
macological treatment advice. Due to confinement, 
movement restrictions, social and physical distancing 
requirements, or the fear that health-care facilities may 
be infected, we have prevented patients from going to 
health-care facilities in person. This is where telemedici-
ne has played a major role in helping patients to have a 
medical consult (29).

In accordance with clinical guidelines, recommen-
dations, and practices, telemedicine should be consi-
dered whenever possible (30,31).

Telemedicine services offer many advantages, espe-
cially in routine or non-urgent care. Unnecessary and 
avoidable exposure of those involved in the provision of 
healthcare can be avoided. The need for personal pro-
tective equipment (PPE) is reduced leading to reduction 
in resource consumption. They improve access to heal-
th care and reduce media use across the already highly 
stressed health infrastructure during the current pande-
mic, all of which can provide substantial financial savings 
at all levels (32,33).

Regarding the disadvantages currently there is a lack of clarity about the legal implications of its use. 
The use of technology cannot replace clinical medicine based on the in-person medical consultation and 
physical examination of the patient. Also, the possibilities of misdiagnosis and inability to carry out diag-
nostic radiological investigations are other limitations.

What evidence do we have of its use in chronic pain?
The large-scale use of telemedicine in the treatment of chronic pain is rare and has generally focused on 

psychological interventions, exercise, stress reduction therapies etc. Several systematic reviews in adults re-
port pain reduction, of disability, depression and anxiety in intervention groups compared to control groups 
(34,35). In contrast, psychological therapies performed via the Internet or mobile applications have shown 
only a small beneficial effect in children and adolescents with mixed chronic pain (36).

Chronic pain management is based on a good evaluation and medical   many questionnaires for the 
evaluation of patients with chronic lumbar pain have shown good reliability and moderate validity (38). The 
anxiety, depression and sleep questionnaires can also be collected electronically, so it is possible to per-
form a detailed pain assessment and history online. 

The physical examination is the cornerstone of chronic pain management. A thorough physical examina-
tion is essential. Therefore, the first consultation should at least preferably be a face-to-face one, although 
in these special circumstances the patient must be made to understand that sometimes a complete physi-
cal examination cannot be performed. An important aspect of chronic pain management is non-drug treat-
ment, such as ergonomics education, physical activity, lifestyle modification, counseling and coping skills, 
etc. And all these components can be easily delivered through telemedicine. 



Is telemedicine coming to stay with us?
One of the questions we should ask ourselves is whether telemedicine is a temporary tool in times of a 

pandemic or is it coming to be installed.

Although, according to the evidence, the beneficial effects of telemedicine are very promising, there re-
mains substantial uncertainty surrounding many aspects of the studies conducted around it. These include 
small sample sizes, methodological defects, limited benefits, insufficient long-term evaluations, little collec-
tion of adverse events (39), etc. It is also necessary to explore the satisfaction and acceptance of patients, as 
well as studies of damage (produced in these) and desertions of this type of care.

If telemedicine is here to stay, which is highly likely, we must develop new clinical guidelines to apply in 
our medical practice. These guides should include general principles and a practical framework. The ge-
neral principles should be common to all future guidelines, while the practical framework should mainly 
address the current scenario of the COVID-19 (40) pandemic (41,42). Among others, it should clearly specify 
the terms of the first consultation, follow-up consultations, patient management, consents, medications 
that can be prescribed through teleconsultation (43) etc. and the professionals who use this route must 
maintain the same ethical and professional standards as those observed in traditional face-to-face consul-
tations.

COVID inheritance 
As far as we know so far there is not much data available on the impact of the COVID-19 pandemic and 

isolation measures on patients with chronic pain. What is clear is that the COVID-19 disease itself is associa-
ted with painful symptoms, including myalgia, arthralgia, abdominal pain, headache and chest pain, even 
in patients not admitted to the ICU (44). And survivors could have long-term effects, such as pain, that requi-
re our attention and management (45).

According to recent studies, more than 35 % of COVID-19 patients develop neurologic symptoms (46). All 
these neurological manifestations could lead to painful conditions, from peripheral neuralgia to post-trauma-
tic pain syndrome, which must be diagnosed and treated, a challenge for doctors.

The study by Nieto et al. (47) on the impact that confinement has had on patients with chronic pain has 
shown changes in pain from the beginning of confinement, correlating pain intensity and disability scores 
and confirmed an increase in pain intensity, the frequency of episodes of pain, interference of pain (in daily 
activities, ability to work and leisure activities), distress caused by pain, and the effects of pain on sleep 
and physical activity. Specifically, when respondents were asked about changes (not necessarily related to 
pain), the mean scores showed a worsening in physical activity, social activities, work activities, emotional 
state, and overall well-being. These data highlight the importance of paying attention to people with chro-
nic pain during health crises, as their pain problem and their overall health can worsen, as experts have 
pointed out.

Headache is the most common brain symptom, with a variable prevalence of 6.5 % to 23 % and an avera-
ge prevalence of 8 % in different studies (48). Persistent daily cephalea has been observed even weeks after 
recovery (49). Patients had a holocranial, oppressive cephalea that began after 2 weeks after the recovery 
of respiratory symptoms, with no physical cause (venous thrombosis). The pathogenesis of persistent daily 
cephalgia is widely known, some studies believe that pain may be due to cytokine production and persis-
tent glial activation, responsible for precipitating the clinical picture (50), also responsible for neurological 
disorders in COVID-19 (as we saw above).

Specific diseases, such as fibromyalgia, peripheral neuropathy or chronic migraine, have shown clinical 
modifications. Fibromyalgia has shown worse results in the evaluation tests (quality of sleep, fatigue, pain, 
rigidity) in patients suffering from COVID disease 19 (51). Later studies will confirm whether the worsening 
is due to the hypersensitivity of the disease. The study by Consonni and collaborators (52) observed during 
the pandemic that despite similar complaints about changing habits and concerns about the COVID-19 pan-
demic, patients with peripheral neuropathy and chronic migraine had different reactions. While, in patients 
with migraine, it affected behavior, mainly with psychological fragility. This suggests the need to personali-
ze patient care based on their chronic pain conditions.

In conclusion, it takes time to confirm some of the data obtained in the few studies regarding the im-
pact of COVID-19 disease on chronic pain. Fundamentally confirming a physical basis, since the psychological 
aspect seems clearer, since even in people with a diagnosis of chronic pain not directly affected by the coro-
navirus, the pandemic outbreak and the subsequent blockade have been important stressors (53). Therefore, 
interdisciplinary interventions should be designed in which psychologists and health care staff work together 
to minimize the psychological distress of patients with chronic pain syndromes. These syndromes could in-
crease the demand for medical care at an extremely difficult time. In this situation, telemedicine is an excellent 
option for patient management. 

R E F E R E N C E S

1.  Wuhan Municipal Health Commission. Report of clustering pneumonia of unknown etiology in Wuhan 
City. 2019. http://wjw.wuhan.gov.cn/front/web/showDetail/2019123108989.

2.  Declaración Universal de los Derechos Humanos. Avalilable in: http://www.un.org/es/documents/udhr 
Access 18 Feb 2021].

3.  Pascarella G, Strumia A, Piliego C, Bruno F, Del Buono R Costa F, et al. COVID-19 diagnosis and 
management: a comprehensive review. J Intern Med. 2020;288(2):192-206. DOI: 10.1111/joim.13091.

4.  Song XJ, Xiong DL, Wang ZY. Pain management during the COVID-19 pandemic in China: lessons 
learned. Pain Med. 2020;21(7):1319-23. DOI: 10.1093/pm/pnaa143.

5.  Young BE, Ong SWX, Kalimuddin S. Epidemiologic features and clinical course of patients infected 
with SARS-CoV-2 in Singapore. JAMA. 2020;323:1488-94. DOI: 10.1001/jama.2020.3204.

6.  Loeser JD, Treede RD. The Kyoto protocol of IASP Basic Pain Terminology. Pain. 2008;137:473-7.  
DOI: 10.1016/j.pain.2008.04.025.

7.  Campbell A, Rodin R, Kropp R, Mao Y, Hong Z, Vachon J, et al. Risk of severe outcomes among 
patients admitted to hospital with pandemic (H1N1) influenza. CMAJ. 2010;182:349-55.  
DOI: 10.1503/cmaj.091823.

8.  Hui DS, Chan MC, Wu AK, Ng PC. Severe acute respiratory syndrome (SARS): epidemiology and 
clinical features. Postgrad Med J. 2004;80:373-81. DOI: 10.1136/pgmj.2004.020263.

9.  Moldofsky H, Patcai J. Chronic widespread musculoskeletal pain, fatigue, depression and disordered 
sleep in chronic post-SARS syndrome; a case-controlled study. BMC Neurol. 2011;11:37.  
DOI: 10.1186/1471-2377-11-37.

10.  Hickie I, Davenport T, Wakefield D, Vollmer-Conna U, Cameron B, Vernon SD, et al. Post-infective and 
chronic fatigue syndromes precipitated by viral and non-viral pathogens: prospective cohort study. 
BMJ. 2006;333:575. DOI: 10.1136/bmj.38933.585764.AE.

http://wjw.wuhan.gov.cn/front/web/showDetail/2019123108989
http://www.un.org/es/documents/udhr


11.  Garvin MR, Alvarez C, Miller JI, Prates ET, Walker AM, Amos BK, et al. A mechanistic model and 
therapeutic interventions for COVID-19 involving a RAS-mediated bradykinin storm. Elife. 
2020;9:e59177. DOI: 10.7554/eLife.59177.

12.  Clauw DJ, Häuser W, Cohen SP, Fitzcharles MA. Considering the potential for an increase in chronic 
pain after the COVID-19 pandemic. Pain. 2020;161:1694-7. DOI: 10.1097/j.pain.0000000000001950.

13.  Beggs S, Liu XJ, Kwan C, Salter MW. Peripheral nerve injury and TRPV1-expressing primary afferent 
C-fibers cause opening of the blood-brain barrier. Mol Pain. 2010;6:74. DOI: 10.1186/1744-8069-6-74.

14.  Baig AM, Khaleeq A, Ali U, Syeda H. Evidence of the COVID-19 virus targeting the CNS: tissue 
distribution, host-virus interaction, and proposed neurotropic mechanisms. ACS Chem Neurosci. 
2020;11:995-8. DOI: 10.1021/acschemneuro.0c00122.

15.  Tancheva L, Petralia MC, Miteva S, Dragomanova S, Solak A, Kalfin R, et al. Emerging neurological 
and psychobiological aspects of COVID-19 infection. Brain Sci. 2020;10(11):852. DOI: 10.3390/
brainsci10110852.

16.  Gandhi S, Srivastava AK, Ray U, Tripathi PP. Is the collapse of the respiratory center in the brain 
responsible for respiratory breakdown in COVID-19 patients? ACS Chem Neurosci. 2020;11:1379-81.

17.  Guedj E, Million M, Dudouet P, Tissot-Dupont H, Bregeon F, Cammilleri S, et al. 18F-FDG brain PET 
hypometabolism in post-SARS-CoV-2 infection: substrate for persistent/delayed disorders? Eur J Nucl 
Med Mol Imaging. 2020;30:1-3.

18.   Marchand F, Perretti M, McMahon SB. Role of the immune system in chronic pain. Nat Rev Neurosci. 
2005;6:521-32. DOI: 10.1038/nrn1700.

19.  Liu MM, Reidy AB, Saatee S. Perioperative steroid management: approaches based on current 
evidence. Anesthesiology. 2017;127:166-72. DOI: 10.1097/ALN.0000000000001659.

20.  Kosciuczuk U, Knapp P, Lotowska-Cwiklewska AM. Opioid-induced immunosuppression 
and carcinogenesis promotion theories create the newest trend in acute and chronic pain 
pharmacotherapy. Clinics (Sao Paulo, Brazil). 2020;75:1554. DOI: 10.6061/clinics/2020/e1554.

21.  Franchi S, Moschetti G, Amodeo G. Do all opioid drugs share the same immunomodulatory 
properties? A review from animal and human studies. Front Immunol. 2019;10:2914. DOI: 10.3389/
fimmu.2019.02914.

22.  Saurer TB, Carrigan KA, Ijames SG. Suppression of natural killer cell activity by morphine is 
mediated by the nucleus accumbens shell. J Neuroimmunol. 2006;173:3-11. DOI: 10.1016/j.
jneuroim.2005.11.009.

23.  McLean SA, Clauw DJ. Predicting chronic symptoms after an acute “stressor”-lessons learned from 3 
medical conditions. Med Hypotheses. 2004;63:653-8. DOI: 10.1016/j.mehy.2004.03.022.

24.  Bendau A, Petzold MB, Pyrkosch L, Mascarell Maricic L, Betzler F, Rogoll J, et al. Associations between 
COVID-19 related media consumption and symptoms of anxiety, depression and COVID-19 related 
fear in the general population in Germany. Eur Arch Psychiatry Clin Neurosci. 2020 Jul 20;1-9.  
DOI: 10.1007/s00406-020-01171-6.

25.  Bakioğlu F, Korkmaz O, Ercan H. Fear of COVID-19 and Positivity: Mediating role of intolerance of 
uncertainty, depression, anxiety, and stress. Int J Ment Health Addict. 2020 May 28;1-14. DOI: 10.1007/
s11469-020-00331-y.

26.  Chan D, Xu Feng Lin, Jane MG, Liu CW. Clinical challenges and considerations in management of 
chronic paipatients during a COVID-19 pandemic. Ann Acad Med Singap. 2020;49:669-73.  
DOI: 10.47102/annals-acadmedsg.2020130.

27.  Malhotra N, Joshi M, Datta R, Bajwa SJ, Mehdiratta L. Indian Society of Anaesthesiologists (ISA 
National) Advisory and Position Statement regarding COVID19. Indian J Anaesth. 2020;64:25963.  
DOI: 10.4103/ija.IJA_288_20.

28.  Sarzi-Puttini P, Vellucci R, Zuccaro SM. The appropriate treatment of chronic pain. Clin Drug Investig. 
2012;32:21-33. DOI: 10.2165/11630050-000000000-00000.

29.  Ghai B, Malhotra N,Jit S S. Telemedicine for chronic pain management during COVID-19 pandemic. 
Indian J Anaesth. 2020; 64:456-46. DOI: 10.4103/ija.IJA_652_20.

30.  Shanthanna H, Strand NH, Provenzano DA, Lobo CA, Eldabe S, Bhatia A, et al. Caring for patients 
with pain during the COVID-19 pandemic: Consensus recommendations from an international expert 
panel. Anaesthesia. 2020;75:935-44. DOI: 10.1111/anae.15076.

31.  Cohen SP, Baber ZB, Buvanendran A, McLean LTCBC, Chen Y, Hooten WM, et al. Pain management 
best practices from multispecialty organizations during the COVID-19 pandemic and public health 
crises. Pain Med. 2020;21:1331-46. DOI: 10.1093/pm/pnaa127.

32.  Chauhan V, Galwankar S, Arquilla B, Garg M, Somma SD, El-Menyar A, et al. Novel coronavirus 
(COVID-19): Leveraging telemedicine to optimize care while minimizing exposures and viral 
transmission. J Emerg Trauma Shock. 2020;13:20-4.

33.  Ayyagari A, Bhargava A, Agarwal R, Mishra SK, Mishra AK, Das SR, et al. Use of telemedicine in evading 
cholera outbreak in MahakumbhMela, Prayag, UP, India: An encouraging experience. Telemed J E 
Health. 2003;9:89-94. DOI: 10.1089/153056203763317693.

34.  Slattery BW, Haugh S, O’Connor L, Francis K, Dwyer CP, O’Higgins S, et al. An evaluation of the 
effectiveness of the modalities used to deliver electronic health interventions for chronic pain: 
Systematic review with network meta-analysis. J Med Internet Res. 2019;17:e1108.  
DOI: 10.2196/11086.

35.  Sundararaman LV, Edwards RR, Ross EL, Jamison RN. Integration of mobile health technology in 
the treatment of chronic pain: A critical review. RegAnesth Pain Med. 2017;42:488-98. DOI: 10.1097/
AAP.0000000000000621.

36.  Fisher E, Law E, Dudeney J, Eccleston C, Palermo TM. Psychological therapies (remotely delivered) for 
the management of chronic and recurrent pain in children and adolescents. Cochrane Database Syst 
Rev. 2019;4:CD011118. DOI: 10.1002/14651858.CD011118.pub3.

37.  Cook AJ, Roberts DA, Henderson MD, Van Winkle LC, Chastain DC, Hamill-Ruth RJ. Electronic pain 
questionnaires: A randomized, crossover comparison with paper questionnaires for chronic pain 
assessment. Pain. 2004;110:310-7. DOI: 10.1016/j.pain.2004.04.012.

38.  Azevedo BR, Oliveira CB, Araujo GMD, Silva FG, Damato TM, Pinto RZ, et al. Is there equivalence 
between the electronic and paper version of the questionnaires for assessment of patients with 
chronic low back pain? Spine. 2020;45:E329-35. DOI: 10.1097/BRS.0000000000003281.

39.  Chhabra HS, Sharma S, Verma S. Smartphone app in self-management of chronic low back pain: A 
randomized controlled trial. Eur Spine J. 2018;27:2862-74. DOI: 10.1007/s00586-018-5788-5.

40.  Flodgren G, Rachas A, Farmer AJ, Inzitari M, Shepperd S. Interactive telemedicine: Effects on 



professional practice and health care outcomes. Cochrane Database Syst Rev. 2015;2015:CD002098. 
DOI: 10.1002/14651858.CD002098.pub2.

41.  Baker J, Stanley A. Telemedicine technology: A review of services, equipment, and other aspects. 
Curr Allergy Asthma Rep. 2018;18:60. DOI: 10.1007/s11882-018-0814-6.

42.  Boodley CA. Primary care telehealth practice. J Am Acad Nurse Pract. 2006;18:343-5.  
DOI: 10.1111/j.1745-7599.2006.00146.x.

43.  Aguarwal N, Jain P, Pathak R, Gupta R. Telemedicine in India: A tool for transforming health care in 
the era of COVID-19 pandemic.J Educ Health Promot. 2020;9:190. DOI: 10.4103/jehp.jehp_472_20.

44.  Lovell N, Maddocks M, Etkind SN, Taylor K, Carey I, Vora V, et al. Characteristics, symptom 
management, and outcomes of 101 patients with COVID-19 referred for hospital palliative care. J Pain 
Symptom Manage. 2020;60:77-81. DOI: 10.1016/j.jpainsymman.2020.04.015.

45.  Kemp HI, Corner E, Colvin LA. Chronic pain after COVID-19: implications for rehabilitation. Br J 
Anaesth. 2020;125:436-40. DOI: 10.1016/j.bja.2020.05.021.

46.  Niazkar HR, Zibaee B, Nasimi A, Bahri N. The neurological manifestations of COVID-19: a review 
article. Neurol Sci. 2020;41:1667-71. DOI: 10.1007/s10072-020-04486-3.

47.  Nieto R, Pardo R, Sora B, Feliu-Soler A, Luciano JV. Impact of COVID-19 lockdown measures on 
spanish people with chronic pain: an online study survey. J Clin Med. 2020;9:3558. DOI: 10.3390/
jcm9113558.

48.  Uygun Ö, Ertaş M, Ekizoğlu E, Bolay H, Özge A, Orhan EK, et al. Headache characteristics in COVID-19 
pandemic-a survey study. J Headache Pain. 2020;21:121. DOI: 10.1186/s10194-020-01188-1.

49.  Sampaio Rocha-Filho PA, Voss L. Persistent headache and persistent anosmia associated with 
COVID-19. Headache. 2020;60:1797-9. DOI: 10.1111/head.13941.

50.  Yamani N, Olesen J. New daily persistent headache: a systematic review on an enigmatic disorder. J 
Headache Pain. 2019;20:80. DOI: 10.1186/s10194-019-1022-z.

51.  Salaffi F, Giorgi V, Sirotti S, Bongiovanni S, Farah S, Bazzichi L, et al. The effect of novel coronavirus 
disease-2019 (COVID-19) on fibromyalgia syndrome. Clin Exp Rheumatol. 2020;16.

52.  Consonni M, Telesca A, Grazzi L, Cazzato D, Lauria G. Life with chronic pain during COVID-19 
lockdown: the case of patients with small fibre neuropathy and chronic migraine Neurol Sci. 
2021;42(2):389-97.

53.  Serrano-Ibáñez ER, Esteve R, Ramírez-Maestre C, Ruiz-Párraga GT, López-Martínez AE. Chronic pain 
in the time of COVID-19: Stress aftermath and central sensitization. Br J Health Psychol. 2020. DOI: 
10.1111/bjhp.12483. Online ahead of print


