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Abstract

Background

Understanding of the role social factors play in chronic pain is growing, with more adaptive

and satisfying social relationships helping pain management. During the COVID-19 pan-

demic, social distancing measures facilitated a naturalistic study of how changes to social

interaction affected chronic pain intensity.

Methods

In a cross-sectional correlational design, questionnaire data was collected over a 38-day

period during the March 2020 COVID-19 lockdown, individuals with chronic pain were

asked about their current pain experience as well as notable social factors which might

relate to pain.

Results

Multiple regression analysis revealed social satisfaction significantly predicted pain experi-

ence, with a reduction in social participation during COVID-19 lockdowns increasing pain

disability, and increased social satisfaction associated with decreasing pain intensity.

Conclusions

While pain management often focuses on the functional aspects of pain alleviation, these

findings suggest psychological aspects of socialising satisfaction also impact pain experi-

ence. Pain management strategies should consider ways to increase social satisfaction in

individuals with chronic pain, perhaps by facilitating socialisation in the home using remote

communication methods similar to those which became popular during the COVID-19

lockdown.
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Introduction

The COVID-19 pandemic of 2020 changed the social landscape of how people live, work, and

interact with sources for support [1, 2]. Guidelines presented by most governments and inter-

national health experts included reduced public transport use, closure or reduced operation of

restaurants and bars, and the requirement to distance ourselves from those we are not living

with [3]. The mental health impact of such distancing measures have been discussed at length,

emphasising the need for high quality eHealth [4, 5]. Furthermore, whilst pre-lockdown base-

line data suggest individuals with chronic pain may perceive their pain to be significantly

worsened under the lockdown, pain reports remain unchanged [6]. This suggests individuals

with chronic pain have greater lockdown anxiety than non-pain controls, and pain catastro-

phizing may predict lockdown pain experience. However, these studies have not considered

the role of changing social interactions on chronic pain.

Lack of social interaction due to functional limitations can cause those with chronic pain to

feel socially isolated, in turn increasing their pain experiences [7]. Moreover, difficulties with

social relatedness impact pain, whereby other people’s behaviours can affect pain experience

[8]. For example, parental displays of pain-promoting behaviour such as pain reassurance have

been shown to increase child pain intensity [9], whilst supportive behaviour such as flexibility

to pain may decrease child pain intensity [10]. The latter is demonstrated further by the fact ‘s

the behaviour of friends/family can have both positive and negative effects on those suffering

chronic pain [11, 12]. For example, whilst pain catastrophizing can increase pain experience,

positive instrumental support, like preparing meals, can decrease individuals’ perception of

pain. Thus, further emphasising how behaviours of those the chronic pain population social-

ises with affects their pain experience.

For many individuals with chronic pain some degree of limited social interaction was the

norm prior to COVID-19 [13], therefore feelings of social isolation may decrease with

increased interaction with those we cohabit with [14], and reduced interactions outside of the

home; a concept often theorised, but not yet tested [15]. Studies have shown perceived suffer-

ing of those with chronic pain may have increased during lockdown [6] however roles of social

buffers in mitigating this distress have not yet been explored.

The present study aimed to understand how social distancing measures implemented dur-

ing the 2020 COVID-19 pandemic socially impacted those with chronic pain, helping further

understanding of social factors in pain. The research considers how we may buffer pain in

future periods of isolation; whereby social risk factors, such as loneliness, may increase chronic

pain intensity [15]. It is hypothesised all social factors (loneliness, satisfaction with participa-

tion in social roles, and difference in ability to participate in social roles and activities pre- and

post-COVID-19) will significantly predict variance in pain and pain disability.

Methods

Participants

Over a 38-day span throughout March and April 2020 international Covid-19 lockdowns, a

snowball sample of 122 participants were recruited through social media advertisements

shared on both researcher and pain organisations’ Facebook, Twitter, and LinkedIn accounts.

All participants satisfied inclusion criteria of being aged 18+; having at least one chronic pain

diagnosis or having experienced consistent pain for the past 6 months at time of recruitment,

thus satisfying chronic pain diagnostic criteria [16]; having English as a first language, or abil-

ity to comprehend English at a level to understand questions; and no severe condition affecting

ability to read or answer questions.
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Materials

Eight questionnaires were used to collect data within 3 domains: demographics and pain expe-

rience, home environment, and social environment. Data provided insight into the experi-

ences of individuals with chronic pain, whilst social distancing during the COVID-19

pandemic.

Demographics and pain experience. Demographics and Pain. Participants provided stan-

dard demographic information, including gender and age. Further information was collected

regarding participant pain diagnoses, pain duration, possible fears surrounding COVID-19,

and broad social distancing information, such as length of time since participant began social

distancing.

PROMIS pain interference. A 23-item version of the 40-item bank was used (adjusted for

question relevancy) measuring day-to-day pain interference over the previous 7 days. Using a

5-point Likert scale ranging from 0 (not at all) to 5 (very much), participants rated 23 state-

ments asking how pain interfered with their ability to, for example, take in new information or

enjoy life. Higher overall score suggested pain interfered highly with participants’ day-to-day

life.

Pain Disability Index (PDI). The PDI asks participants to rate on a 11-point intensity scale

ranging from 0 (no disability) to 10 (worst disability), how much their pain disrupted their

lives in 7 domains: family/home responsibilities; recreation; social activity; occupation; sexual

behaviour; self-care; and life-supporting activities. Higher rating indicated a greater pain dis-

ability in the subsequent domain.

Pain intensity. A 3-item bank measuring participants’ retrospective, and current pain inten-

sity, providing data on average pain intensity 7-days prior, worst pain intensity 7-days prior,

and pain at time of participation. Participants rated 3 statements regarding how intense they

perceived their pain, using a free scale slider, anchored from 0 (no pain) on the left most side

to 100 (worst pain imaginable) on the right most side. Higher scores indicated higher pain

intensity.

Statements 1 and 2 were retrospective (participants indicated pain intensity in the past 7

days), and statement 3 was current (participants indicated pain intensity at time of

participation).

Home environment. PROMIS instrumental support–Calibrated items v2.0. 11-item bank

measuring instrumental support designed to gain understanding of how participants are func-

tionally supported by others. Participants rated how often they had available, or received, help

from others using a 5-point Likert scale ranging from 1 (never) to 5 (always) at 1-point inter-

vals. Higher scores indicated more frequent instrumental support.

Social environment. NIH toolbox loneliness scale v2.0 18+. A 5-item bank measuring

loneliness during social distancing. Using a 5-point Likert scale ranging from 1 (never) to 5

(always), participants rated how often in the past month they related to 5 statements. A higher

score indicated the participant felt increasingly lonely.

PROMIS satisfaction with participation in social roles and activities–Calibrated items v1.0. A

14-item bank measuring participants’ satisfaction with their participation in social roles

because of their chronic pain diagnoses. Reflecting on the past 7 days, participants rated using

a 5-point Likert scale ranging from 1 (not at all) to 5 (very much), 14 statements asking about

their social participation satisfaction. A higher total score indicated a higher satisfaction with

participation in social roles.

PROMIS ability to participate in social roles and activities v2.0. A 35-item bank measuring

how pain limits participants’ ability to participate in social roles and activities. Using a reversed

5-point Likert scale ranging from 5 (never) to 1 (always), participants rated 35 statements
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regarding their ability to participate socially. The question bank was answered twice in two dif-

ferent contexts: first in the context of pre-COVID-19 lockdown initiation, second post-

COVID-19 lockdown initiation. A higher score indicated a lower ability to participate in social

roles and activities.

Procedure

Following ethical approval from Liverpool John Moores University (LJMU) Psychology

Research Ethics Committee (PSYREP), participants were contacted through social media

adverts and provided with a study link which redirected to the study’s host site, Qualtrics [17]

for participation. Participants read a participation information sheet (PIS) which explained the

study, informed them that study completion would be taken as implied consent, confirmed

data was anonymised, and thus withdrawal rights were only applicable up until study

completion.

Thereafter, participants completed a set of online questionnaires split into three

subsections:

1. Demographics and experience of pain

2. Home environment

3. Social environment

Upon questionnaire completion, participants were debriefed with additional contact details

for outlets providing support with pain, and COVID-19. Following debrief, participants were

able to close the browser with the understanding data collected was now final and unable to be

withdrawn.

Data cleaning

Three participants were removed as when asked “if there was anything to add”, all indicated

they became bored during the study and felt some questions were irrelevant. Thus, suggesting

answers may have been forced or not representative of their COVID-19 experiences and there-

fore unable to provide a valid understanding of how the participant had been impacted during

COVID-19 social distancing measures. One further participant was removed as their diagnosis

did not satisfy chronic pain diagnostic criteria. Therefore, a final dataset of 86 participants was

used for analysis.

Statistical analysis

Pre-processed data was analysed using IBM SPSS Statistics 25 [18]. Descriptive statistics for

each variable were calculated, and a statistical significance of p< .05 was set for all inferential

tests [19].

Five multiple linear regressions were performed respectively for each of the 5 outcome vari-

ables, each using all 4 predictor variables. Data was checked against multiple linear regression

assumptions, with assumptions being tenable for analysis. Adjusted R2 indicated variability

ranged from 11.50–45.50% amongst predictors, and no multicollinearity issues were identified

as correlations were linear, and all VIF statistics fell under <5. Furthermore, Cook’s distance

was substantially less than one for all variables indicating no unduly influential cases. Stan-

dardized residuals fell between -3 and +3 for pain interference, average 7-day pain intensity,

and pain intensity at time of participation, indicating no issues of outliers. Standardized resid-

uals for PDI, and worst 7-day pain intensity marginally exceeded the -3-minimum, suggesting
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possible outliers. However, as all residuals were normally distributed and random, there were

no issues of outliers and multiple linear regressions were deemed acceptable for analysis.

Results

Of the 122 participants, 90 completed all elements of the survey and were thus eligible for

inclusion prior to data cleaning. Participants consisted of 5 males, 83 females, and 2 non-

binary individuals, aged between 21 and 65 years (M = 39.08, SD = 12.14). Thus, this sample

was reflective of the chronic pain population [20]. At time of survey completion, participants

were residing in the UK (72.40%), USA (15.50%), Australia (4.40%), Canada (3.30%), Spain

(2.20%), Netherlands (1.10%), and Sweden (1.10%). All of these countries experienced similar

social distancing measures at study commencement, however measures in Sweden appeared

less stringent with social distancing deemed as a recommendation rather than a compulsion

[21]. At time of participation, 43.30% of participants had at most one chronic pain diagnosis,

20% had at most two chronic pain diagnoses, and 36.70% had at least 3 chronic pain diagnoses.

See Table 1. for further participant chronic pain diagnoses information.

Mean values and standard deviations of the final sample (n = 86) for all variables can be

found in Table 2. These data show that our population appears to reflect similar pain and psy-

chological profiles of other COVID-studies conducted with chronic pain populations [6].

Despite observing a marginal decrease in pain in intensity at time of participation (M = 56.02,

SD = 23.07), relative to average pain intensity 7-days prior to participation (M = 57.68,

SD = 19.73), this change was not statistically significant (p = .33).

To examine how social factors predicted pain during the first COVID-19 lockdown, social

variables (instrumental support, loneliness, difference is social roles pre-lockdown-date, social

Table 1. Participants chronic pain diagnostic information.

Diagnosis Number of Participants Diagnosed

Complex Regional Pain Syndrome (CRPS) 30

Lower Back Pain 24

Fibromyalgia 21

Othera 118

Note. Total number of participants diagnosed exceeds, n = 90, as participants can select multiple diagnoses.
aSee S1 Table. for full list of diagnoses categorised as “other”.

https://doi.org/10.1371/journal.pone.0275680.t001

Table 2. Mean values and standard deviations for all outcome and predictor variables.

Mean (Standard

Deviation)

PDI 45.28 (14.06)

Pain Interference 87.99 (17.73)

Average Pain Intensity 7-days Prior 57.68 (19.73)

Worst Pain Intensity 7-days Prior 78.84 (17.91)

Pain Intensity at Time of Participation 56.02 (23.07)

Instrumental Support 41.48 (10.98)

Loneliness 15.34 (4.95)

Difference in Ability to Participate in Social Roles and Activities Pre- and Post-COVID-

19 lockdown initiation

-14.66 (25.30)

Satisfaction with Participation in Social Roles and Activities 28.01 (11.67)

https://doi.org/10.1371/journal.pone.0275680.t002
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role satisfaction and instrumental support) were entered to predict pain outcomes (pain inter-

ference, pain disability, 7-day average pain intensity, 7-day worst pain intensity, and pain

intensity at time of participation) using enter method multiple regression analyses (see

Table 3). Scores on the pain interference measure were significantly predicted by social factors,

F(4, 81) = 18.73, p< .001) R2 = .16. Examination of the individual predictors revealed greater

reports of loneliness significantly predicted greater pain interference (t = 3.10, p = .003)

while increases in social role satisfaction significantly predicted lower pain interference

(t = 6.16, p< .001). Scores on the PDI were also significantly predicted by social factors F(4,

81) = 16.93, p< .001, R2 = .16. Examination of the individual predictors shows that a greater

reduction in social participation during COVID-19 lockdowns predicted increased pain dis-

ability (t = 2.54, p = .01) while increases in social role satisfaction predicted lower pain disabil-

ity (t = 7.59, p< .001).

Further, all three pain intensity variables were significantly predicted by social factors:

7-day average pain F(4, 77) = 6.45, p< .001, R2 = .25, 7-day worst pain F(4, 77) = 3.46, p =

.009, R2 = .16 and pain intensity at time of participation F(4, 77) = 8.33, p< .001, R2 = .30.

Examination of individual predictors shows that only social role satisfaction predicted pain

intensity; average pain (t = 4.44, p< .001), worst pain (t = 3.41, p = .001), current pain

(t = 5.18, p< .001).

These data support the hypothesis that satisfaction with social roles is the strongest predic-

tor of both pain intensity and the impact of pain. The impact of pain is also related to reduc-

tions in social role availability and loneliness, suggesting that other more structural variables

are important here.

Table 3. Multiple linear regression values for all outcome and predictor variables.

Outcome Variable R2 Value Predictor Variable B Standardized β t-value

Pain Interference .16 Instrumental Support -.11 -.07 .70

Loneliness 1.07 .30 3.10�

Difference in Ability to Socially Participate Pre-/Post-COVID-19 .11 .15 1.84

Satisfaction with Social Participation -.79 -.52 6.16��

PDI .46 Instrumental Support -.10 -.08 .79

Loneliness .01 .002 .02

Difference in Ability to Socially Participate Pre-/Post-COVID-19 .12 .22 2.54�

Satisfaction with Social Participation -.79 -.66 7.59��

Average pain intensity 7-days prior .25 Instrumental Support -.25 -.14 1.20

Loneliness .05 .01 .10

Difference in Ability to Socially Participate Pre-/Post-COVID-19 .10 .13 1.30

Satisfaction with Social Participation -.77 -.46 4.44��

Worst pain intensity 7-days prior .16 Instrumental Support -.02 -0.1 .08

Loneliness .22 .06 .49

Difference in Ability to Socially Participate Pre-/Post-COVID-19 .08 .11 1.04

Satisfaction with Social Participation -.57 -.38 3.41��

Pain intensity at time of participation .30 Instrumental Support -.23 -.11 .94

Loneliness -.04 -.01 .08

Difference in Ability to Socially Participate Pre-/Post-COVID-19 -.02 -.03 .27

Satisfaction with Social Participation -1.04 -.52 5.18��

Note.

�Significant at p< .05

��Significant at p� .001

https://doi.org/10.1371/journal.pone.0275680.t003
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Discussion

The primary purpose of this article was to explore the role of social factors related to pain in

predicting the response of individuals with chronic pain to the COVID 19 pandemic and to

the distancing measures put in place by governments to combat the spread of this virus. Previ-

ous research has established that those with chronic pain may be suffering more pain as a con-

sequence of lockdown [6]. Our data indicate that many living with chronic pain were more

satisfied with their ability to socialise during, compared to prior to, the lockdown. We found a

significant reduction in perceived ability to participate in social activities compared to pre the

lockdown period, suggesting that individuals with chronic pain, like most of the population,

had their social worlds impacted by lockdown. Importantly these data suggest that individuals

who had the greatest satisfaction with their social roles during lockdown reported the lowest

levels of pain intensity, and pain related negative impacts on their lives. These data also suggest

that self-reported loneliness and increased social relatedness since lockdown might be impor-

tant in understanding functioning during the COVID pandemic.

Outside the context of COVID 19 lockdowns, an extensive narrative review highlighted

chronic pain causes negative effects upon socialising abilities, with those with chronic pain

socialising less and feeling more socially isolated than others in society [7]. Yet, despite sug-

gested negative social experiences accompanying chronic pain, our findings further emphasise

that social factors may positively alter pain experience [7, 14, 22–24]. For example, whilst at

home with the family or friends available during COVID, individuals may have benefited from

the social presence of others, thus supporting Edwards, Eccleston [22] and reinforcing the

mere presence of a friend, or family member can alleviate chronic pain. These findings also

highlight the importance of understanding broader family dynamics and how, for example,

support from family members might alter pain perception. Therefore, we further recommend

a holistic approach when considering long term pain management, considering the role of

family members in altering an individual’s pain.

Our most consistent finding here was that satisfaction with participation in social roles and

activities may reduce perceptions of chronic pain. These findings replicate that of Solé, Racine

[25] whom considered the roles social factors play in pain interference and depressive symp-

toms, and found increased satisfaction with social roles and activities, and self-perceived ability

to participate socially significantly predicted a decrease in pain (particularly pain interference).

Thus, our findings further highlight the importance of satisfactory socialising abilities within

pain, as opposed to the functional ability to socialise itself. However, such observations argu-

ably contradict the findings of Edwards, Eccleston [22] which suggests presence of an individ-

ual with whom a relationship is established, whether that be friend or partner, may be a key

driver to reducing pain experience. The latter findings lend support to the notion that the

functional abilities of socialising may reduce pain. This may require a level of active involve-

ment on the individual with chronic pain’s behalf, such as travel. However, our findings sug-

gest that merely adhering to the emotional aspect of socialising, specifically through

satisfaction, can reduce pain without the need for active involvement such as going to a restau-

rant. Whilst it is clear from both studies that socialising is an important aspect to reducing

experiences of pain, by adjusting support to implement the emotional aspect of social satisfac-

tion, barriers usually posed through functional aspects of chronic pain can be avoided, provid-

ing an alternative way to socialise and as a result, reduce pain experience. This finding is

particularly important in the current technological revolution whereby individuals are more

connected than ever through, for example, social media outlets providing further options as to

how satisfaction with social roles can be incorporated into homes to effectively reduce chronic

pain [26]. Therefore, it is plausible if an individual is unable to leave their house at any given

PLOS ONE Social distancing and pain during COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0275680 November 21, 2022 7 / 11

https://doi.org/10.1371/journal.pone.0275680


point due to their pain intensity, rather than increasing functional abilities to actively socialise

by physically going to a restaurant with someone helping the individual travel safely, for exam-

ple, ways to bring social satisfaction into the immediate home, through technology may be an

effective alternative to change chronic pain experiences. However, given the heterogeneity of

the current sample, efficacy of the latter may differ dependent on, for example, pain condition,

age, gender, etc.

Currently, instrumental support remains one of the most widely used methods of social

pain management in occupational therapy, whether that be through help from others, or home

adjustments such as raised seats. Indeed, instrumental support interventions are effective at

alleviating chronic pain and improving pain functionality [27–29]. However, the current data

highlights those emotional aspects of social support are also important in the pain experience

of individuals with chronic pain. Thus future interventions should consider social satisfaction

alongside instrumental support, as this is consistent with previous findings that individuals

with chronic pain who were satisfied with both their social, and instrumental support, showed

greater improvements in pain experiences than those satisfied with just one aspect (for exam-

ple QoL) [30, 31]. Thus, future interventions should integrate social satisfaction considerations

within pain management approaches as this seems more likely to alleviate pain than instru-

mental support alone.

Although our findings suggest socialising can reduce the negative impact of chronic pain

experience during COVID-19, evidence is lacking to validate the efficacy of social interactions

in improving chronic pain experience. As the first pandemic of the current generation, evi-

dence was not available to select variables vital in gaining an in-depth understanding of

chronic pain during COVID-19. Instead, variables used in previous social interaction and pain

research conducted in ‘typical’ social climate were used. For example, it is now understood

COVID-19 caused a significant increase in stress [32]–a factor found to significantly alter how

an individual socialises [33], and perceives pain [34]. Therefore, whilst satisfaction with ability

to socialise was important to improving chronic pain experience, further variables, such as

stress, may have provided further insight into factors predicting pain experience during lock-

down. Moreover, variables such as loneliness and social satisfaction were only measured at

time of study participation. Therefore, improvements or detriments to loneliness and social

satisfaction as a consequence of the pandemic lockdown cannot be determined.

Furthermore, use of a global population may have posed limitations as although generally

countries around the world were following similar lockdown timescales, some countries were

lifted restrictions faster than others. For example, the UK remained in lockdown during May

2020 whilst Spain had begun to ease social distancing measures. Moreover, whilst chronic pain

was defined in inclusion criteria as being either a diagnosis, or recurring pain for at least 6

months; by conducting the study online no formal assessment was used to satisfy inclusion cri-

teria, for example, medical records to determine if pain was chronic/diagnosed. Therefore, it is

likely a small percentage of participants are not representative of the chronic pain population

as they perceived they have chronic pain when they do not (possibly due to low pain thresh-

old’s) or have pain which feels recurring for 6 months due to pain’s ability to dilate time per-

ception [35]. Thus, this sample may represent skewed socialising abilities due to lockdown

socialising discrepancies and may not have represented the chronic pain population. Addition-

ally, use of snowball sampling may have contributed to potential recruitment bias given a net-

work of individuals who lead back to the principal investigator are targeted, creating a sample

which by definition cannot be entirely random and fully representative of the chronic pain

population [36].

Going forward, it will be beneficial to consider the social impact of COVID-19 on chronic

pain longitudinally, examining how the changing nature of and attitudes towards socialising,
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both during times of social distancing and when more typical social interactions resume,

impact chronic pain responses. We propose that studies should focus on how social satisfac-

tion can be improved using technology and how satisfaction with social roles might be utilised

through social prescribing to support those living in pain. Through such focus, validity of

social interactions in improving the experience of pain in both a possible second wave, and in

everyday life can be improved and thus considered regularly in pain management.

By studying how individuals with chronic pain were impacted by COVID-19 lockdown, it

is concluded that considerations of satisfaction with socialising abilities are effective at altering

experiences of chronic pain. It should be noted further that as such satisfaction is subjective to

an individual, integrating socialising satisfaction into current pain management presents an

individualistic, rather than generalised, chronic pain management approach. However, further

research is required to understand how such effects upon chronic pain experience may change

when social climates return to normal to further validate the importance of social satisfaction

when managing pain.

Supporting information

S1 Table. List of all diagnoses–including a breakdown of others.

(TIF)

Acknowledgments

Liverpool John Moores University (LJMU) Psychology Research Ethics Panel (PSYREP) pro-

vided ethical approval for this study

Author Contributions

Conceptualization: Bethany Donaghy, Susannah C. Walker, David J. Moore.

Data curation: Bethany Donaghy, Susannah C. Walker, David J. Moore.

Formal analysis: Bethany Donaghy, David J. Moore.

Investigation: Bethany Donaghy, Susannah C. Walker, David J. Moore.

Methodology: Bethany Donaghy, Susannah C. Walker, David J. Moore.

Project administration: Bethany Donaghy, Susannah C. Walker, David J. Moore.

Resources: Bethany Donaghy, David J. Moore.

Supervision: Susannah C. Walker, David J. Moore.

Writing – original draft: Bethany Donaghy, David J. Moore.

Writing – review & editing: Bethany Donaghy, Susannah C. Walker, David J. Moore.

References

1. Holmes EA, O’Connor RC, Perry VH, Tracey I, Wessely S, Arseneault L, et al. Multidisciplinary

research priorities for the COVID-19 pandemic: a call for action for mental health science. The Lancet

Psychiatry. 2020; 7(6):547–60. https://doi.org/10.1016/S2215-0366(20)30168-1 PMID: 32304649

2. Bavel JJV, Baicker K, Boggio PS, Capraro V, Cichocka A, Cikara M, et al. Using social and behavioural

science to support COVID-19 pandemic response. Nature Human Behaviour. 2020; 4(5):460–71.

https://doi.org/10.1038/s41562-020-0884-z PMID: 32355299

3. Scally G, Jacobson B, Abbasi K. The UK’s public health response to covid-19. BMJ. 2020; 369:m1932.

https://doi.org/10.1136/bmj.m1932 PMID: 32414712

PLOS ONE Social distancing and pain during COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0275680 November 21, 2022 9 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275680.s001
https://doi.org/10.1016/S2215-0366%2820%2930168-1
http://www.ncbi.nlm.nih.gov/pubmed/32304649
https://doi.org/10.1038/s41562-020-0884-z
http://www.ncbi.nlm.nih.gov/pubmed/32355299
https://doi.org/10.1136/bmj.m1932
http://www.ncbi.nlm.nih.gov/pubmed/32414712
https://doi.org/10.1371/journal.pone.0275680


4. Pan K-Y, Kok AAL, Eikelenboom M, Horsfall M, Jörg F, Luteijn RA, et al. The mental health impact of

the COVID-19 pandemic on people with and without depressive, anxiety, or obsessive-compulsive dis-

orders: a longitudinal study of three Dutch case-control cohorts. The Lancet Psychiatry. 2021; 8

(2):121–9. https://doi.org/10.1016/S2215-0366(20)30491-0 PMID: 33306975

5. Eccleston C, Blyth FM, Dear BF, Fisher EA, Keefe FJ, Lynch ME, et al. Managing patients with chronic

pain during the COVID-19 outbreak: considerations for the rapid introduction of remotely supported

(eHealth) pain management services. Pain. 2020; 161(5):889–93. https://doi.org/10.1097/j.pain.

0000000000001885 PMID: 32251203

6. Fallon N, Brown C, Twiddy H, Brian E, Frank B, Nurmikko T, et al. Adverse effects of COVID-19-related

lockdown on pain, physical activity and psychological well-being in people with chronic pain. British

Journal of Pain. 2020;0(0):2049463720973703.

7. Dueñas M, Ojeda B, Salazar A, Mico JA, Failde I. A review of chronic pain impact on patients, their

social environment and the health care system. J Pain Res. 2016; 9:457–67. https://doi.org/10.2147/

JPR.S105892 PMID: 27418853

8. Kent M, Rivers CT, Wrenn G. Goal-Directed Resilience in Training (GRIT): A Biopsychosocial Model of

Self-Regulation, Executive Functions, and Personal Growth (Eudaimonia) in Evocative Contexts of

PTSD, Obesity, and Chronic Pain. Behav Sci (Basel). 2015; 5(2):264–304. https://doi.org/10.3390/

bs5020264 PMID: 26039013

9. Chambers CT, Craig KD, Bennett SM. The impact of maternal behavior on children’s pain experiences:

an experimental analysis. J Pediatr Psychol. 2002; 27(3):293–301. https://doi.org/10.1093/jpepsy/27.3.

293 PMID: 11909936

10. Jamison RN, Virts KL. The influence of family support on chronic pain. Behav Res Ther. 1990; 28

(4):283–7. https://doi.org/10.1016/0005-7967(90)90079-x PMID: 2222385

11. Khan RS, Ahmed K, Blakeway E, Skapinakis P, Nihoyannopoulos L, Macleod K, et al. Catastrophizing:

a predictive factor for postoperative pain. Am J Surg. 2011; 201(1):122–31. https://doi.org/10.1016/j.

amjsurg.2010.02.007 PMID: 20832052

12. Campbell P, Wynne-Jones G, Dunn KM. The influence of informal social support on risk and prognosis

in spinal pain: a systematic review. Eur J Pain. 2011; 15(5):444.e1–14. https://doi.org/10.1016/j.ejpain.

2010.09.011 PMID: 20970363

13. Jensen MP, Hoffman AJ, Cardenas DD. Chronic pain in individuals with spinal cord injury: a survey and

longitudinal study. Spinal Cord. 2005; 43(12):704–12. https://doi.org/10.1038/sj.sc.3101777 PMID:

15968299

14. Cacioppo JT, Hawkley LC, Norman GJ, Berntson GG. Social isolation. Ann N Y Acad Sci. 2011; 1231

(1):17–22. https://doi.org/10.1111/j.1749-6632.2011.06028.x PMID: 21651565

15. Karos K, McParland JL, Bunzli S, Devan H, Hirsh A, Kapos FP, et al. The social threats of COVID-19 for

people with chronic pain. PAIN. 2020; 161(10):2229–35. https://doi.org/10.1097/j.pain.

0000000000002004 PMID: 32694381

16. Treede R-D, Rief W, Barke A, Aziz Q, Bennett MI, Benoliel R, et al. A classification of chronic pain for

ICD-11. Pain. 2015; 156(6):1003–7. https://doi.org/10.1097/j.pain.0000000000000160 PMID:

25844555

17. Qualtrics. Qualtrics. 2020 ed. Provo, Utah, USA2020.

18. IBM Corp. IBM SPSS Statistics for Windows. 24.0 ed. Armonk, NY: IBM Corp; 2017.

19. Coolican H. Research methods and statistics in psychology, 4th ed. Abingdon, England: Bookpoint;

2004. xiii, 711-xiii, p.

20. 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):e273–e83. https://doi.org/10.1016/j.bja.2019.03.

023 PMID: 31079836

21. Ludvigsson JF. The first eight months of Sweden’s COVID-19 strategy and the key actions and actors

that were involved. Acta Paediatrica. 2020; 109(12):2459–71. https://doi.org/10.1111/apa.15582 PMID:

32951258

22. Edwards R, Eccleston C, Keogh E. Observer influences on pain: an experimental series examining

same-sex and opposite-sex friends, strangers, and romantic partners. PAIN. 2017;158(5).

23. Karayannis NV, Baumann I, Sturgeon JA, Melloh M, Mackey SC. The Impact of Social Isolation on Pain

Interference: A Longitudinal Study. Ann Behav Med. 2019; 53(1):65–74.

24. Smith TO, Dainty JR, Williamson E, Martin KR. Association between musculoskeletal pain with social

isolation and loneliness: analysis of the English Longitudinal Study of Ageing. Br J Pain. 2019; 13

(2):82–90. https://doi.org/10.1177/2049463718802868 PMID: 31019689

PLOS ONE Social distancing and pain during COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0275680 November 21, 2022 10 / 11

https://doi.org/10.1016/S2215-0366%2820%2930491-0
http://www.ncbi.nlm.nih.gov/pubmed/33306975
https://doi.org/10.1097/j.pain.0000000000001885
https://doi.org/10.1097/j.pain.0000000000001885
http://www.ncbi.nlm.nih.gov/pubmed/32251203
https://doi.org/10.2147/JPR.S105892
https://doi.org/10.2147/JPR.S105892
http://www.ncbi.nlm.nih.gov/pubmed/27418853
https://doi.org/10.3390/bs5020264
https://doi.org/10.3390/bs5020264
http://www.ncbi.nlm.nih.gov/pubmed/26039013
https://doi.org/10.1093/jpepsy/27.3.293
https://doi.org/10.1093/jpepsy/27.3.293
http://www.ncbi.nlm.nih.gov/pubmed/11909936
https://doi.org/10.1016/0005-7967%2890%2990079-x
http://www.ncbi.nlm.nih.gov/pubmed/2222385
https://doi.org/10.1016/j.amjsurg.2010.02.007
https://doi.org/10.1016/j.amjsurg.2010.02.007
http://www.ncbi.nlm.nih.gov/pubmed/20832052
https://doi.org/10.1016/j.ejpain.2010.09.011
https://doi.org/10.1016/j.ejpain.2010.09.011
http://www.ncbi.nlm.nih.gov/pubmed/20970363
https://doi.org/10.1038/sj.sc.3101777
http://www.ncbi.nlm.nih.gov/pubmed/15968299
https://doi.org/10.1111/j.1749-6632.2011.06028.x
http://www.ncbi.nlm.nih.gov/pubmed/21651565
https://doi.org/10.1097/j.pain.0000000000002004
https://doi.org/10.1097/j.pain.0000000000002004
http://www.ncbi.nlm.nih.gov/pubmed/32694381
https://doi.org/10.1097/j.pain.0000000000000160
http://www.ncbi.nlm.nih.gov/pubmed/25844555
https://doi.org/10.1016/j.bja.2019.03.023
https://doi.org/10.1016/j.bja.2019.03.023
http://www.ncbi.nlm.nih.gov/pubmed/31079836
https://doi.org/10.1111/apa.15582
http://www.ncbi.nlm.nih.gov/pubmed/32951258
https://doi.org/10.1177/2049463718802868
http://www.ncbi.nlm.nih.gov/pubmed/31019689
https://doi.org/10.1371/journal.pone.0275680
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