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Objectives: The aim of this study was to investigate the consequences of the COVID-19 pandemic in women with non-malignant chronic pain, and to determine whether women exposed to traumatic situations prior to the outbreak would be at a higher risk of negative health impacts.
Methods: A total of 365 women were divided into three subgroups according to whether or not they had experienced a traumatic event prior to COVID-19. They completed an online survey.
Results: Significant differences were found between groups during lockdown: 1) more psychological abuse was experienced by the group of women who had experienced an interpersonal traumatic event prior to the pandemic than in the other subgroups; 2) physical activity levels were higher and scores on pain interference were lower in women in the non-traumatized subgroup than in the other subgroups; 3) pain interference was predicted by pain intensity, decreased social support, and resilience, whereas perceived well-being was predicted by pain interference.
Conclusion: Women who had experienced a traumatic event prior to the pandemic suffered worse consequences of the COVID-19 lockdown, particularly greater pain interference, although resilience was shown to both mitigate pain interference and enhance perceived well-being.
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INTRODUCTION
On March 14 2020, the Spanish government declared a state of emergency to deal with the spread of COVID-19 pandemic and free movement was limited to essential activities for nearly 2 months. In this setting of the outbreak, recent research has shown an association between the COVID-19 pandemic and significant psychological impacts and interference in patients with CP [1]. In addition, greater self-perceived increases in anxiety and depressed mood due to the lockdown conditions were reported by people with CP than by pain-free individuals [2]. Furthermore, pain treatment during the COVID-19 lockdown has changed because of lack to access to health care [3], and difficulty in receiving medical care has been shown to be a significant predictor of emotional distress [4].
Staying at home during the lockdown could increase exposure to stressful situations, such as psychological or physical abuse, as was recently reported in a study that investigated patterns of abuse in the UK during the COVID-19 pandemic [5]. Moreover, it has been suggested that there is a need to study the specific peri- and posttraumatic implications of this crisis [6]. In addition, previous research has found that physical health is worse in individuals who have experienced interpersonal trauma than in individuals who have experienced non-interpersonal trauma [7]. This finding has also been supported in populations with CP [8]. Patients with comorbid posttraumatic stress symptoms and CP make higher demands on health care, and report worse quality of life than patients with CP alone [9].
Even if the coronavirus pandemic is considered to be a stressful event, personal resilience may help people to effectively manage COVID-19-related stress. Resilience is the capacity to successfully adapt to challenges that threaten the functioning of an individual that affects how people manage traumatic events by reducing their psychological cost [10]. Research on resilience and adjustment to CP has shown that resilience is a protective variable in pain adjustment that increases quality of life in patients with CP [11, 12], even in populations that have experienced trauma events prior to pain onset [12, 13]. Moreover, a novel study showed that psychological flexibility appeared to buffer the impact of the COVID-19 pandemic on daily functioning [1]. However, previous research has also demonstrated that, following a disaster, chronic psychological dysfunction tended to be higher in individuals exposed to more severe pre-stressors than in those who had never experienced one [10], and that posttraumatic stress symptoms due to past traumatic events were associate to pandemic-related peritraumatic stress symptoms, particularly in women [14]. Further, levels of COVID-related anxiety, depression, and stress symptoms were higher in people who had experienced traumatic events before the pandemic than in people who had not experienced such events [15].
Notwithstanding this background, no study could be found that investigated the relationship between past traumatic events and the psychological effects of the pandemic on people with chronic pain. Therefore, the aims of this study were:
(1) To investigate the consequences of the COVID-19 pandemic in women with non-malignant CP. Specifically, we investigated whether women exposed to traumatic situations prior to the outbreak would be at particular risk of negative impacts due to COVID-19 outbreak.
(2) To examine the differences between women who had experienced a traumatic event and women who had never experienced a traumatic event prior to the pandemic in pain impairment, resilience, and perceived well-being. Based on prior research, we expected to found significantly higher levels of pain interference and lower levels of resilience and perceived well-being in women who had experienced traumatic events—in particular, interpersonal traumatic events—prior to the COVID-19 outbreak.
(3) To determine which variables (i.e., the consequences of COVID-19, pain-related variables, and resilience) predicted both scores pain interference and perceived well-being in each group.
METHODS
Participants and Procedure
Data collection was conducted during the Spanish lockdown between 10 April 2020 and 30 April 2020. The research protocol was developed using LimeSurvey 2.0. A random sample of 198 associations were invited to share the survey link from a total of 250 Spanish CP associations recorded on the website of the Spanish Pain Society and the Spanish Ministry for Home Affairs. People interested in participating voluntarily accessed the link. The first screen of the survey site showed the consent form. Participants could only access the research protocol if they gave their informed consent to participate. The study procedures complied with the Declaration of Helsinki and received institutional review board approval from the University Ethics Committee.
A total of 423 women and 54 men returned the survey. In total, 58 women were excluded from the initial sample: 12 participants did not indicate whether they had experienced a traumatic event or not, and 46 had a diagnosis of oncological pain or did not have CP. Due to the low number of men, we decided to conduct the study by only including the data on women. The inclusion criteria were as follows: 1) being from 18 to 65 years old; and 2) having a non-oncologic CP condition for at least 3 months.
The final sample comprised 365 women divided into three subgroups according to whether or not they had experienced a traumatic event prior to the COVID-19 outbreak: 1) 100 women who had never experienced a trauma (NT group); 2) 130 women who had experienced at least one non-interpersonal trauma (NIT group); and 3) 135 women who had experienced at least one interpersonal trauma (physical and/or sexual abuse) and any other traumatic event (IT group).
Measures
Demographic and Clinical History
All participants were asked to provide information on age, marital status, the highest educational level completed, primary CP diagnoses, and pain duration.
Exposure to past traumatic events. Participants were asked to indicate if they had personally experienced traumas prior to the pandemic. These events were selected from the Life Events Checklist for DSM-5 Standard Version [16].
Exposure to Past Traumatic Events
Participants were asked to indicate if they had personally experienced non-interpersonal traumas (i.e., a life-threatening transportation accident and/or an accident at work, home, or during recreational activity; a life-threatening illness or injury; and an unexpected death and/or sudden violent death of a close person) or interpersonal traumas (i.e., physical abuse, sexual abuse, or sexual assault). These events were selected from the Life Events Checklist for DSM-5 (LEC-5) Standard Version [16] according to the most frequent ones among the general population worldwide [17]. A forward-backward translation method was used to adapt this scale into Spanish [18].
Variables Related to the COVID-19 Outbreak
Participants provided information on whether they were experiencing any of the following situations during lockdown: 1) having contracted COVID-19, having lived with someone with coronavirus, death of a close person due to COVID-19, changes in access to medical treatment for pain, and loss of employment (response format: Yes/No); and 2) changes in daily life functioning due to the pandemic lockdown: maintaining daily routines (response format: never (score 0) to always (score 5); decreased physical activity and decreased social support (response format: not at all (score 0) to very much (score 5); and 3) being psychologically, sexually, and/or physically abused (response format: Yes/No).
Pain Intensity
A rating scale ranging from 0 (no pain) to 10 (worst pain) was used to assess the current, highest, lowest, and average pain intensity over the previous 2 weeks. The mean of these four ratings provided a single composite score of characteristic pain intensity [19]. Cronbach’s alpha coefficient was α = 0.88.
Pain Interference
Pain interference was assessed using the Spanish version of the Short Form of the Brief Pain Inventory [20]. This instrument assesses pain severity and its impact on daily functioning. It comprises seven items which are scored on an 11-point Likert-type scale ranging from 0 (does not interfere) to 10 (interferes completely). The participants were asked about their pain experience over the previous 2 weeks. Cronbach’s alpha coefficient was α = 0.93.
Resilience
Resilience was assessed using the Spanish version of the Brief Resilience Scale [21]. Participants were asked to report their ability to recover from stressful circumstances over the previous 2 weeks on a 5-item Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). A higher score indicates a higher degree of resilience. Cronbach’s alpha coefficient was α = 0.70.
Perceived Well-Being
Perceived well-being was assessed using the Spanish version of the 5-item World Health Organization Well-Being Index [22]. This self-report assesses how respondents have been feeling in the previous 2 weeks on a 6-point Likert-type scale ranging from 0 (never) to 5 (all the time). Cronbach’s alpha coefficient was α = 0.84.
Statistical Analyses
Analyses were performed using SPSS version 25.0. Homogeneity was analysed by calculating differences in demographic and clinical variables between the NT, NIT, and IT groups, using chi-squared tests for categorical outcomes and ANOVA for continuous variables. Chi-squared tests were also calculated to compare groups by categorical variables related to COVID-19. ANOVA was used to compare groups in maintaining daily routines, decreased physical activity, and decreased social support. It was also used to determine differences between the three groups in pain intensity, pain interference, perceived well-being, and resilience. We conducted Bonferroni correction for multiple comparisons.
A total of six univariate GLM were calculated for the three groups of women to determine which variables predicted pain interference and perceived well-being scores in each group. For each group, pain interference and perceived well-being were considered as the outcome variable, and the following variables were considered as predictors in each model: having contracted COVID-19, having lived with someone with COVID-19, death of a close person due to COVID-19, loss of employment due to COVID-19, access to medical treatment, being psychologically abused, maintenance of daily routines, decreased physical activity, decreased social support, pain intensity, and resilience. We also analysed the pairwise interaction effect of the variables that were found to be significant as well as the total interaction effect when appropriate. Pain interference was also introduced in the model to predict scores on perceived well-being.
A p-value of less than 0.05 was used as a cut-off for statistical significance. Effect sizes were represented by Cohen’s d (reference values of 0.2, 0.5, and 0.8 for small, medium, and large effects, respectively) and by partial eta-square (ŋ2p) (reference values were 0.01, 0.06, and >0.14 for small, medium, and large sizes, respectively) [23].
RESULTS
Sociodemographic Characteristics and Pre-COVID-19 Traumatic Events
Table 1 shows the main clinical characteristics of the three groups of participants, as well as the number of traumatic events experienced by the NIT and IT groups.
TABLE 1 | Characteristics of the group of women who had never experienced a trauma (n = 100), the group of women who had experienced at least one non-interpersonal trauma (n = 130), and the group of women who had experienced at least one interpersonal trauma (n = 135) (Spain, 2021).
[image: Table 1]No significant differences were found between groups in age, marital status, educational level, pain diagnosis, or pain duration. A significant difference was found between the NIT and IT groups in the number of traumatic events experienced in the past (t (263) = 10.90, p< 0.001): specifically, more traumatic situations had been experienced by women in the IT group (M = 1.76, SD = 0.43) than by women in the NIT group (M = 1.29, SD = 0.46).
In the NIT group, the majority of women (82%) had experienced a life-threatening transportation accident, 77% had experienced a life-threatening illness, and 39% had experienced an unexpected death and/or sudden violent death of a close person. In the IT group, 76% women had experienced a physical assault and 71% had experienced a sexual assault. In addition, 69% women in this group had experienced a life-threatening illness, 66% had experienced a life-threatening transportation accident, and 51% had experienced an unexpected death and/or sudden violent death of a close person.
Differences Between Groups in Variables Related to COVID-19
The results were as follows: 1) a close relative had been lost to coronavirus by significantly fewer women in the NT group (8%) than by women in the NIT group (χ2 (21) = 9.32, p< 0.01; Cramer’s V = 0.20) and women in the IT group (19%) (χ2 (21) = 5.27, p< 0.05; Cramer’s V = 0.15); 2) psychological abuse during lockdown had been experienced by more women in the IT group (11%) than by women in the NIT group (3%) (χ2 (1) = 6.42, p< 0.05; Cramer’s V = 0.16); and 3) coronavirus had been contracted by more women in the IT group (8%) than by women in the NIT group (2%) (χ2 (1) = 4.52, p < 0.05; Cramer’s V = 0.13). No other significant differences were found between the groups. Being physically abused and being sexually abused during lockdown were not included in subsequent analyses due to the low number of cases in the 3 groups of women.
Significant differences with medium effects were found between groups in decreased physical activity (F(2,362) = 3.59, p = 0.02, d = 0.66). The decrease in the level of physical activity during lockdown was less in women in the NT group (post-hoc comparison: M = 3.13, SD = 1.25) than in the IT group (M = 3.57, SD = 1.25). No significant differences were found between the NT group and the NIT group or between the NIT group and the IT group. No significant differences between groups were found in maintaining daily routines (F(2,362) = 2.56, p = 0.08, d = 0.51) or decreased social support (F(2,362) = 0.74, p = 0.47, d = 0.18).
Differences Between Groups in the Variables Pain Interference, Resilience, and Perceived Well-Being
Significant differences between groups were found in pain interference (F(2,362) = 5.59, p< 0.01, d = 0.86). The NT group had lower scores than the IT and NIT groups. No significant differences between groups were found in perceived well-being (F(2,362) = 2.65, p = 0.07, d = 0.53), resilience (F(2,362) = 1.07, p = 0.34, d = 0.24), and pain intensity (F(2) = 1.59, p = 0.21, d = 0.33) (see Table 2).
TABLE 2 | Mean differences in pain intensity, pain interference, resilience, and perceived well-being in each group (N = 365) (Spain, 2021).
[image: Table 2]Univariate General Linear Models for Predicting Pain Interference by Group
For each group, pain interference was considered as the outcome variable, and the following variables were considered as predictors in each model: having contracted COVID-19, having lived with someone with COVID-19, death of a close person due to COVID-19, loss of employment due to COVID-19, access to medical treatment, being psychologically abused, maintenance of daily routines, decreased physical activity, decreased social support, pain intensity, and resilience. We also analysed the pairwise interaction effect of the variables that were found to be significant as well as the total interaction effect when appropriate.
In the NT group, the model proposed for scores on pain-related impairment explained 65% of the variance. The following variables included in the model (i.e., variables that were significant predictors of pain-related impairment) had significant predictive power: pain intensity (ŋ2 p = 0.57), decreased social support during lockdown (ŋ2 p = 0.06), and resilience (ŋ2 p = 0.04). Thus, higher scores on pain related-interference were independently predicted by higher scores on pain intensity and higher levels of loss of social support, whereas lower scores on pain interference predicted higher levels of resilience. The interaction effects were large for pain intensity and decreased social support (ŋ2 p = 0.18) and for resilience and decreased social support (ŋ2 p = 0.14), but were medium for pain intensity and resilience (ŋ2 p = 0.08). A nonsignificant interaction effect was found between pain interference, resilience, and decreased social support. Table 3 shows the model parameters that were statistically significant.
TABLE 3 | Statistically significant parameters in the GLM for predicting pain interference in the group of women who had never experienced a trauma (n = 100), the group of women who had experienced at least one non-interpersonal trauma (n = 130), and the group of women who had experienced at least one interpersonal trauma (n = 135) (Spain, 2021).
[image: Table 3]In the NIT group, the model proposed for scores on pain-related impairment explained 34% of the variance. The variables included in this model were pain intensity (ŋ2 p = 0.21) and resilience (ŋ2 p = 0.10). Higher levels of pain interference were independently predicted by higher levels of pain intensity. Higher levels of resilience predicted lower scores on pain interference. A nonsignificant interaction effect was found between pain interference and resilience (see Table 3).
In the IT group, the model proposed for scores on pain-related impairment explained 42% of the variance. The variables included in this model were pain intensity (ŋ2 p = 0.19), resilience (ŋ2 p = 0.13), and decrease social support (ŋ2 p = 0.05). Higher scores on pain interference independently predicted higher levels of pain intensity and loss of social support, whereas higher scores on resilience predicted lower scores on pain interference. A significant and medium interaction effect was found for pain intensity and decreased social support (ŋ2 p = 0.10) (see Table 3).
Univariate General Linear Models for Predicting Perceived Well-Being by Group
For each group, well-being was considered as the outcome variable. Pain interference and the same variables included in the previous analysis were considered as predictors in each model.
In the NT group, the model proposed for scores on perceived well-being explained 39% of the variance. The following variables included in the model (i.e. variables that were significant predictors of perceived-wellbeing) had significant predictive power: resilience (ŋ2 p = 0.09), pain interference (ŋ2 p = 0.07), and maintaining daily routines (ŋ2 p = 0.06). Higher scores on pain interference independently predicted lower scores on perceived well-being, whereas higher scores in perceived well-being were predicted by higher scores on resilience and on maintaining daily routines. Statistically significant interaction effects were found for pain interference and resilience (ŋ2 p = 0.10), pain related interference and maintaining daily routines (ŋ2p = 0.08), and resilience and maintaining daily routines (ŋ2 p = 0.08). In all cases, the effects were medium. A nonsignificant interaction effect was found between pain interference, resilience, and maintaining daily routines was not significant. Table 4 shows the model parameters that were statistically significant.
TABLE 4 | Statistically significant parameters in the GLM for predicting perceived well-being in the in the group of women who had never experienced a trauma (n = 100), the group of women who had experienced at least one non-interpersonal trauma (n = 130), and the group of women who had experienced at least one interpersonal trauma (n = 135) (Spain, 2021).
[image: Table 4]In the NIT group, the model proposed for scores on perceived well-being explained 31% of the variance. The variables included in this model were resilience (ŋ2p = 0.08), maintaining daily routines (ŋ2 p = 0.05), decreased social support (ŋ2 p = 0.04), pain interference (ŋ2 p = 0.03), and having contracted COVID-19 (ŋ2 p = 0.03). Higher scores on perceived well-being were independently predicted by higher levels of resilience and higher levels of maintaining daily routines, whereas lower scores on perceived well-being were independently predicted by having contracted coronavirus, higher levels of pain interference, and greater loss of social support. The interaction effects were statistically significant and large for resilience and maintenance of daily routines (ŋ2 p = 0.19), and statistically significant but small for resilience and pain interference (ŋ2 p = 0.02) (see Table 4).
In the IT group, the model proposed for scores on perceived well-being explained 36% of the variance. The variables included in this model were resilience (ŋ2 p = 0.10), pain interference (ŋ2 p = 0.06), and maintaining daily routines (ŋ2 p = 0.05). Higher levels of pain interference independently predicted lower scores of perceived well-being, whereas higher scores on perceived well-being independently predicted higher scores on resilience and higher levels of maintaining daily routines. A significant and medium interaction effect was found for these 3 variables (ŋ2 p = 0.05) (see Table 4).
DISCUSSION
The aim of this study was to investigate the consequences of the COVID-19 lockdown in women with non-malignant CP who had or had not experienced trauma before the outbreak. We also studied differences between the groups in pain interference, resilience, and perceived well-being, and which variables predicted scores on pain interference and perceived well-being in each group. Overall, our results indicate that the worst consequences of the pandemic were experienced by women who had experienced interpersonal traumatic events prior to the COVID-19 outbreak. To our knowledge, this is the first study to have addressed these issues.
The loss of a loved one due to coronavirus or decreased physical activity levels due lockdown are not variables that can be related to previous trauma. Nevertheless, it is not unexpected that more women in the IT group experienced psychological abuse during lockdown, particularly if it is considered that the COVID-19 lockdown has exacerbated relational stressors [24], such as overcrowding, forced cohabitation, and the lack of external social support. Likewise, reports of domestic violence often increase substantially after a catastrophic event [25] and an association has been found between the quarantine mandate and increased intimate partner domestic violence [26]. However, it has also been found that 20% of victims in domestic violence are not the intimate partner but rather a family member or friend [27].
Social support has been hypothesized to have an interaction with both protective and vulnerability factors leading to CP-associated dysfunction [28] and it has been suggested that loneliness and social isolation are the factors that have made this crisis different from other crises [29]. The findings of the present study showed that decreased social support during lockdown was a significant predictor of pain interference in the IT and NT groups, whereas no association was found between these variables in the NIT group. However, it was found that decreased social support was a significant predictor of lower perceived well-being only in the NIT group. This finding may be because more people in this group experienced the death of a close person with COVID-19. Unfortunately, during lockdown, people infected with coronavirus have died alone because the measures to deal with the pandemic have restricted visits from relatives, which has undoubtedly made the situation very difficult for the bereaved. For this reason, it may be the case that the bereaved received more social support (e.g. more expressions of affection from the people with whom they lived), whereas women in the other two groups had less social support because of the restrictions imposed by lockdown.
In contrast to what was predicted, significant differences between groups were only found in the variable pain interference, but not in resilience and perceived well-being. Thus, women who had experienced traumatic events prior to the COVID-19 outbreak showed higher pain interference than women who had never experienced a traumatic event. Traumatic stress is often tied to mental health comorbidities and negative health outcomes such as pain [30]. Thus, when individuals face a mass trauma event, the health consequences can be much more severe, particularly if they have been exposed to past traumatic events. The findings of this study suggest that this is the case. On the other hand, pain intensity and resilience significantly predicted pain interference in the three groups of women. Nevertheless, the percentage of pain interference explained by pain intensity in the NT group was higher than that in the NIT and IT groups, whereas the percentage of pain interference explained by resilience was higher in the NIT and IT groups than in the NT group. This result is in line with previous findings, which have suggested that resilience not only plays a relevant role in CP adjustment [11, 12] but is also of particular value to people who have experienced a traumatic situation before the onset of pain [12]. Resilience is characteristic of people who are able to mobilize psychological resources that they already had before the traumatic event took place. In addition, some studies have found no differences in resilience levels between CP patients who experienced a traumatic event without developing posttraumatic stress symptoms and CP patients who had been never exposed to a traumatic situation [13]. Therefore, it could be speculated that women in these two groups did not have posttraumatic symptomatology. However, these types of symptoms were not addressed in the present study and thus further research is needed on this issue.
Some studies have found that people with CP who report lifetime traumatic events also report greater psychological distress, have more severe physical symptoms, and utilize more health care services [31]. Therefore, we predicted that the lowest statistically significant scores on perceived well-being would be found in women in the IT group. However, this prediction was not fulfilled and so other mediator variables may underlie this finding. For example, depressive and PTSD symptoms have been proposed as relevant pathways by which trauma leads to negative health outcomes [7], while higher levels of anxiety and catastrophizing have been reported in CP patients with a history of lifetime abuse [31]. Unfortunately, none of these variables were addressed in the current study. Nevertheless, the results showed that, in all groups, psychological well-being was predicted by lower levels of pain interference, higher levels of resilience, and maintaining daily routines during lockdown.
The present study has some limitations that limit the generalizability of the results. Firstly, the interpretation of our results could have been substantially affected by possible confounders that were not addressed. Secondly, as this is a cross-sectional study, it was not possible to establish causal effects between the study variables. Thirdly, data collection was exclusively conducted using self-report questionnaires. Fourthly, most of the study participants reported fibromyalgia as their primary pain. Finally, only data obtained from women were analysed.
Disruption of health care during lockdown has only made the situation worse for CP patients and thus, if left untreated, can cause emotional disorders. Therefore, during a crisis of the magnitude of COVID-19, mental health care cannot be separated from other forms of care in these individuals and psychological variables should be taken into account, particularly in traumatized women with CP.
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