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Abstract

Background

Previous models that assess quality-of-Life (QoL) in patients with rheumatic diseases have

a strong biomedical focus. We evaluated the impact of COVID-19 related-health care inter-

ruption (HCI) on the physical, psychological, social relationships and environment QoL-

dimensions, and explored factors associated with QoL when patients were reincorporated

to the outpatient clinic, and after six-month follow-up.

Patients and methods

Study phase-1 consisted of a COVID-19 survey administered from June 24th-October 31st

2020, to outpatients with rheumatic diseases who had face-to-face consultation at outpatient

clinic reopening. Study phase-2 consisted of 3 consecutive assessments of patient´s QoL

(WHOQOL-BREF), disease activity/severity (RAPID-3), and psychological comorbidity/

trauma (DASS-21 and IES-R) to patients from phase-1 randomly selected. Sociodemo-

graphic, disease and treatment-related information, and comorbidities were obtained. Multi-

ple linear regression analysis identified factors associated with the score assigned to each

WHOQOL-BREF dimension.

Results

Patients included (670 for phase-1 and 276 for phase-2), had primarily SLE and RA (44.2%

and 34.1%, respectively), and all the dimensions of their WHOQOL-BREF were affected.

There were 145 patients (52.5%) who referred HCI, and they had significantly lower dimen-

sions scores (but the environment dimension score). Psycho-emotional factors (primarily

feeling confused, depression and anxiety), sociodemographic factors (age, COVID-19 neg-

ative economic impact, years of scholarship, HCI and having a job), and biomedical factors
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(RAPID-3 score and corticosteroid use) were associated with baseline QoL dimensions

scores. Psycho-emotional factors showed the strongest magnitude on dimensions scores.

Most consistent predictor of six-month follow-up QoL dimensions scores was each corre-

sponding baseline dimension score, while social determinants (years of scholarship and

having a job), emotional factors (feeling bored), and biomedical aspects (RAPID 3) had an

additional impact.

Conclusions

HCI impacted the majority of patient´s QoL dimensions. Psycho-emotional, sociodemo-

graphic and biomedical factors were consistently associated with QoL dimensions scores,

and these consistently predicted the QoL trajectory.

Background

Quality-of-life (QoL) is a multidimensional construct, open to various definitions, approaches,

and ideological uses [1–4]. The World Health Organization Quality of Life (WHOQOL)

Group defines the QoL as a construct that encompasses individuals’ perceptions of their posi-

tion in life, in the context of the culture and value systems in which they live, and concerning

their goals, expectations, standards, and concerns [5]. This definition reflects that QoL refers

to a subjective evaluation and that its use varies from individual to individual. However, most

people will positively connotate the term, which possesses this sense of personal goodness and

conjures up pleasant notions of how we want to be and how we want to live [1–3].

Patients with rheumatic diseases have a significantly impaired (health-related) QoL

(HRQoL); disease activity, comorbidities, and treatment-related side effects are some of the

contributors to the decrease functioning that extends to physical, emotional, and social dimen-

sions [6–9]. In the field of rheumatic diseases, HRQoL measures drive clinical decisions and

add value to cost-utility analyses [10, 11]. Despite this, few rheumatologists use QoL measures

in their clinical practices, even though surveys indicate that most perceive these measures as

valuable [7, 12]. Previous models of outcomes for rheumatic conditions have a strong biomedi-

cal focus, having the implicit assumption that there is a linear relationship between disease

processes and patient’s QoL [8]. However, newer approaches to examining patient-reported

outcomes acknowledge the roles of demographic, physiological, psychological, social, and

environmental factors acting as buffers and triggers of poor outcomes [13, 14]. In such context,

generic measures of QoL identify associations between physical conditions and mental health

and highlight the need to address psychological functioning to ultimately acquire a compre-

hensive knowledge of individuals’ QoL [8].

The Coronavirus Disease 2019 (COVID-19) pandemic has emerged as an unprecedented

challenge to health care systems and patients with chronic conditions [15]. Partial or complete

closure of outpatient clinics has been implemented in many countries, which has negatively

impacted the management and disease course of rheumatic diseases [16–19]. In addition, neg-

ative emotions, psychological conditions, and changes in patient’s behavior, such as non-

adherence to medication, had already been described in a substantial number of rheumatic

patients [20–28] and recognized as risk factors for the poor QoL [20, 27]. However, in previous

studies, QoL assessment has been reduced to physical and psychological health, limiting the

comprehensiveness of the topic.
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We previously showed that health care interruption (HCI) during the COVID-19 pandemic

impacted the clinical status of the underlying rheumatic disease, which was assessed from the

physician’s perspective, among 670 patients with different rheumatologic diagnoses [29]. To

approach the patient’s perspective, we evaluated the impact of HCI on four dimensions of

patients’ QoL- the physical, psychological, social relationships and environment dimensions,

and two additional facets- overall QoL and general health; we also explored factors associated

to the QoL when patients were reinstalled at the outpatient clinic, and after six months of con-

tinuous follow-up.

Patients and methods

Ethics

The study was registered in clinicaltrials.gov (NCT04557358) and performed in compliance

with the Helsinki Declaration [30]. The Research Ethics Committee of the Instituto Nacional

de Ciencias Médicas y Nutrición Salvador Zubirán approved the study (reference number:

IRE-3467). Written informed consent was obtained from all the patients.

Study characteristics and target population

The study was prospective and developed in two phases at the outpatient clinic of the Depart-

ment of Immunology and Rheumatology (OCDIR) of a national referral center for rheumatic

diseases (Fig 1 and S1 Checklist). In March 2020, the Institution was declared a dedicated

COVID-19 hospital, in-person visits to the OCDIR were interrupted and, when possible,

moved to phone consultations. In June 2020, the OCDIR was partially reinstalled.

Phase 1 consisted of a survey administered from June 24th to October 31st to 670 outpatients

with a definite rheumatic disease who had a face-to-face consultation when the OCDIR was

reinstalled. These patients corresponded to 90% of the patients with a scheduled consultation.

Survey development involved a multidisciplinary group that agreed on five components to be

included, on individual items and their scale responses, and their distribution into the five

components; survey validation was performed by eleven experts who determined face and

content validity, and 40 outpatients who participated in pilot testing. The survey five compo-

nents were (Please refer to the S1 Appendix): patient’s HCI (Yes/No) and reasons (two items),

patient’s need for medical care and hospitalization during HCI (three items), patient’s need for

communication with attending physicians or additional healthcare professionals (six items),

patients modification of rheumatic disease-related treatment and reasons (three items) and

patients perception of risk for SARS-CoV-2 infection (16 items, adapted from [31]). Relevant

survey results had been previously described [29].

Phase 2 (follow-up) consisted of 3 consecutive standardized face-to-face clinical assessments

at the OCDIR (or at least two consecutive assessments and six months of follow-up) to 276

patients, randomly selected from the 670 patients in whom the survey was administered dur-

ing phase 1. The baseline evaluation of phase 2 coincided with survey application (in the 276

patients randomized), and their follow-up clinical assessments were scheduled three to six

months apart, depending on the patient’s disease activity status. Also, the six-month follow-up

was deemed a convenient lag time to identify improvement in relevant outcomes.

During the study period, consecutive outpatients with a definite rheumatologic diagnosis

according to the attendant rheumatologist criteria were invited to participate. Exclusion crite-

ria included patients lost to follow-up during the pre-pandemic era, patients referred for the

first time to the OCDIR, and patients with uncontrolled and severe comorbid conditions that

might preclude treatment of the underlying rheumatic disease.
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Patient’s assessments

All the patients who agreed to participate had the following data retrieved on standardized for-

mats: Sociodemographic information (age, sex, years of scholarship, household type, labor infor-

mation, access to Social Security benefits and socioeconomic level), disease and treatment-related

information (specific rheumatic diagnosis, disease duration, and corticosteroid, immunosuppres-

sive drugs and antimalarial use) and comorbid conditions according to the Rheumatic Disease

Comorbidity Index [32]. In addition, the following patient-reported outcomes were obtained at

baseline and follow-ups (phase 2), and Spanish validated versions of the instruments were used:

Quality of Life as per the WHOQOL-BREF [5], physical function, pain, and a patient global esti-

mate evaluation of the underlying rheumatic disease as per the Routine Assessment of Patient

Index Score-3 (RAPID-3) [33], and psychological comorbidity/trauma as per the Depression

Anxiety Stress Scale-21 (DASS-21) [34] and the Impact of Event Scale-Revised (IES-R), [35, 36].

Also, attendant rheumatologists (21 assigned to the OCDIR) scored the patient’s clinical

status according to the current level of disease activity, the course of disease activity, and the

rheumatic disease control [29].

Finally, at baseline (and six-month follow-up) patient’s risk perception for the SARS-CoV-2

infection component survey was applied [29, 31]. The component was part of the COVID-19

survey (S1 Appendix).

Measurements

WHOQOL-BREF. The WHOQOL-BREF included 26 items and was derived from data

collected using the WHOQOL-100 items. It produces scores for four domains related to the

QoL: physical health, psychological health, social relationships, and environment. It also

includes one facet of overall QoL and general health (two additional items). Each domain

score can be transformed to a 0–100 scale, with higher scores translating into a better QoL.

The overall QoL and general health facets are scored on a five-point Likert scale and are pre-

sented from one to five, with higher scores translating into better outcomes.

RAPID-3. The RAPID-3 includes three measures: Physical function, pain, and a patient

global estimate evaluation. It has a raw score of 0–30 and an adjusted score of 0–10, with

higher scores translating into higher disease activity/severity. Four proposed categories are

defined based on 0–30 scale cut-offs: >12 high, 6.1–12.0 as moderate, 6.0–3.1 as low, and

�three near-remission.

DASS-21. The scale is a set of three self-reported subscales designed as a screening tool to

assess the core symptoms of depression, anxiety, and stress. The three DASS-21 subscales con-

tain seven items that are rated on a four-point Likert scale ranging from zero ("Did not apply

to me at all") to three ("Applied to me very much, or most of the time"). The depression sub-

scale assesses dysphoria, hopelessness, devaluation of life, self-deprecation, lack of interest/

involvement, anhedonia, and inertia. The anxiety subscale assesses autonomic arousal, skeletal

muscle effects, situational anxiety, and subjective experience of anxious affect. The stress sub-

scale assesses difficulty relaxing, nervous arousal, and being easily upset/agitated, irritable/

over-reactive, and impatient. Scores for depression, anxiety, and stress are calculated by sum-

ming the scores for the relevant items of each subscale. The DASS-21 is based on a dimen-

sional rather than a categorical conception of psychological disorder and may have no direct

implication with diagnostic categories in traditional classificatory systems; however,

Fig 1. Study flowchart. Fig 1 summarizes phase 1 and phase 2 flowchart according to CONSORT 2010 flow diagram

format.

https://doi.org/10.1371/journal.pone.0262756.g001
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recommended cut-off scores for conventional severity labels (normal, mild, moderate, severe,

and highly severe) have been published [37].

IES-R. The scale is a 22-item self-reported measure that assesses subjective distress caused

by traumatic events. It is a revised version of the older version, the 15-item IES. The IES-R

contains seven additional items related to the hyperarousal symptoms of post-traumatic stress

disorder, which were not included in the original IES. Respondents are asked to identify a spe-

cific stressful life event and then indicate how much they were distressed or bothered during

the past seven days by each "difficulty" listed. For this research, the stressful life event was stan-

dardized as the current pandemic. Items are rated on a five-point Likert scale ranging from

zero ("Not at all") to four ("Extremely"). The IES-R yields a total score, from 0 to 88, with

higher scores translating into more severe distress. A score� of 33 indicates Post-Traumatic

Stress Disorder [35, 36], which was conceptualized in the current manuscript plainly as "Post-

traumatic Stress" due to the lack of diagnostic validation with a psychiatric interview.

Patient’s perception of risk for SARS-CoV-2 infection component (S1 Appendix). The

component included 16 items distributed as follows: Patient’ perception of the pandemic seri-

ousness in the country (one item, five-point Likert scale), patient’ risk perception of SARS--

CoV-2 infection (one item, six-point Likert scale), patient’ follow-up of physical distancing

recommendation (one item, five-point Likert scale), patient’ risk perception of SARS-CoV-2

infection at their reincorporation to the OCDIR (one item, six- point Likert scale), family eco-

nomic impact attributed to COVID-19 pandemic (one item, positive/negative economic

impact options), COVID-19 impact on the family-members relationship (one item, Negative

impact/Without impact/Positive impact), and ten patients’ negative emotions attributed to the

COVID-19 pandemic (feeling- anxious, worried, fearful, alertness, depressed, confused,

alarmed, isolated, discriminated against and bored; each one was rated on a five-point Likert

scale, according to symptom’s intensity from “None” to “Very much”).

Sample size calculation and selection of the follow-up sample

To detect an effect size (d) of 0.876 for the absolute difference in at least one of the dimension

scores of the WHOQOL-BREF between patients with and without HCI, we estimated the sam-

ple size using a two-tailed test, a 5% significance level, and a power of 95%. The magnitude of

the positive [19] difference was based on the smallest minimal clinically significant difference

in the different dimensions of the WHOQOL-BREF, reported by De Mol et al. [38]. The

G�Power estimate was a total sample size of 84 patients: 40 included in patients with HCI and

44 in the group without HCI, already accounting for 20% of losses.

Patients included in phase 2 study were randomly selected among the 670 patients included

in phase 1 study, using randomly permuted blocks (software available at website www.

randomization.com). Two groups of patients were defined, those included in phase 2 study

(follow-up) and those not included.

Finally, we determined the power of the different models to explore factors associated with

the QoL when patients were reinstalled at the outpatient clinic and after six months of continu-

ous follow-up; in the different models tested, power was� 95%.

Statistical analysis

Descriptive statistics were used with frequencies and percentages for dichotomous variables

and mean ± standard deviation (SD) or median (IQR) for continuous variables with normal

and non-normal distribution, respectively.

HCI was defined as the cancelation of a scheduled face-to-face appointment to the OCDIR

without re-scheduling within the next 3 months AND/OR care not provided to patients who
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required rheumatologic emergency care AND/OR patients’ decision not to attend the OCDIR;

the outcome was based on the answer provided to the first component of the survey [29]. The

baseline characteristics of patients with and without HCI were compared using the X2 test for

the categorical variables, Student’s t-test for continuous variables with a normal distribution,

and the Mann-Whitney U test for continuous variables with non-normal distribution.

The Rheumatic Disease Comorbidity Index scoring was modified, and when present,

“depression” was omitted from the final score (four patients).

Stepwise forward multiple linear regression analysis was performed to identify factors asso-

ciated with the score assigned to each dimension of the WHOQOL-BREF and the overall QoL

and general health facet scores, which were considered dependent variables. Previously, we

conceived a global model, driven by clinical experience from a multidisciplinary team, back-

ground knowledge derived from previous clinical research in populations with similar charac-

teristics, and a biopsychosocial approach to patients with rheumatic diseases. This global

model guided the initial selection of variables from the three spheres (biological, psycho-emo-

tional, and social). The following factors were considered as simultaneous independent vari-

ables after collinearity was revised: Age (continuous), sex (Female/Male), years of scholarship

(continuous), living together (Yes/No), formal and non-formal job (Yes/No), non-RA diagno-

sis (Yes/No), rheumatic disease duration (continuous), corticosteroid use (Yes/No), immuno-

suppressive drugs (Yes/No), comorbidities score (continuous), RAPID-3 score (continuous),

each one of depression, anxiety, stress and post-traumatic stress (Yes/No; published cut-offs

were used [37] with each specific construct considered to be present if severity label was at

least moderate), four negative emotions that were not included in the former constructs- feel-

ing bored, isolated, confused and discriminated against (Yes/No present; presence was consid-

ered if intensity was scored as Very much/Much), HCI (Yes/No), negative family economic

impact attributed to COVID-19 pandemic (Yes/No), patient’ risk perception of SARS-CoV-2

infection (Yes/No; presence was defined if scored as Very high/High) and COVID-19 impact

on the family-members relationship (continuous).

Missing data at random for negative emotions varied from 4.3% for feeling worried, to

11.6% for feeling discriminated. We imputed missing values by multiple imputations, using

the linear regression procedure in SPSS (five imputed datasets were created). Variables

included in the imputation models were the negative emotions (left), patients’ age and years of

scholarship, and WHOQOL-BREF dimensions and facets scores.

Linear regression models for six months follow-up dependent variables additionally

included each correspondent baseline QoL dimension/facet score.

All statistical analyses were performed using SPSS (version 21.0, IBM Corp., Armonk, NY,

USA) and STATA (version 14.0, Stata Corp LLC, College Station, TX). A value of p<0.05 was

considered statistically significant.

Results

Population characteristics

There were 276 patients randomly selected who completed study phase 1 and were invited to

enter study phase 2. All of them completed their baseline evaluation, while 247 patients

(89.5%) completed the six-month follow-up evaluation.

The most frequent diagnoses were as follows: Systemic Lupus Erythematous (SLE) in 122

patients (44.2%), Rheumatoid Arthritis (RA) in 94 patients (34.1%), Systemic Sclerosis in 11

patients (4%), and Systemic Vasculitis (SV) in 10 patients (3.6%).

Comparison of baseline characteristics among those who completed/did not complete the

study identified the following statistically significant differences, as summarized in the
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S1 Table. Patients from the former group had lesser stress as per DASS-21, referred to lesser

frequently feeling discriminated against and had lesser frequently negative family economic

impact attributed to the COVID-19 pandemic.

Tables 1 and 2 summarize population characteristics. Briefly, patients were primarily mid-

dle-aged females (229 [83%]), with (median, IQR) 12 (9–17) years of scholarship and middle-

low socioeconomic level (249 [90.2%]). Almost half of the patients were living together (131

Table 1. Characteristics of the population and their comparison in the subpopulations defined according to HCI/non-HCI: Socio-demography, rheumatic disease-

related characteristics and QoL.

Overall population HCI Non-HCI p

N = 276 N = 145 (52.5%) N = 131 (47.5%)

Socio-demographic characteristics

Age, years 44 (33–55) 41 (30–52) 46 (36–57) 0.019

Females� 229 (83) 122 (84.1) 107 (81.7) 0.587

Years of scholarship 12 (9–17) 12 (9–17) 12 (9–17) 0.233

Living together� 131 (47.5) 62 (42.8) 69 (52.7) 0.100

Formal and non-formal job� 125 (45.3) 57 (39.3) 68 (51.9) 0.036

Access to Social Security benefits� 96 (34.8) 49 (33.8) 47 (35.9) 0.717

Middle-low socioeconomic level� 249 (90.2) 130 (89.7) 119 (90.8) 0.741

Rheumatic disease characteristics

Non-RA diagnosis� 182 (65.9) 111 (76.6) 71 (54.2) �0.001

Disease duration, years 11 (6–19) 11 (4–19) 11 (7–19) 0.108

Corticosteroid use� 138 (50) 85 (58.6) 53 (40.5) 0.003

Immunosuppressive drug use� 202 (73.2) 110 (75.9) 92 (70.2) 0.291

Antimalarial use� 102 (37) 53 (36.6) 49 (37.4) 0.883

Rheumatic disease comorbidity index score 0 (0–1) 0 (0–1) 0 (0–1) 0.013

Rheumatic disease comorbidity index score�1� 106 (38.4) 66 (45.5) 40 (30.5) 0.011

Substantial disease activity level�1 48 (17.4) 31 (21.4) 17 (13) 0.066

Clinical deterioration� 64 (23.2) 34 (23.4) 30 (22.9) 0.914

Adequate control of the rheumatic disease� 178 (64.5) 89 (61.4) 89 (67.9) 0.255

RAPID-3 score 6.1 (1.5–11.8) 7.7 (2.3–13.2) 2.9 (1–9.5) �0.001

Baseline QoL dimension/facets scores

Physical health dimension score (0–100) 53 (44–63) 50 (38–63) 56 (44–69) 0.001

Psychological health dimension score (0–100) 63 (50–75) 56 (50–69) 69 (56–75) 0.005

Social relationships dimension score (0–100) 56 (46–75) 56 (44–75) 56 (50–75) 0.042

Environment dimension score (0–100) 56 (50–69) 56 (47–66) 56 (50–69) 0.357

Overall quality of life facet score (1–5) 3 (3–4) 3 (2–4) 3 (3–4) 0.012

General health facet score (1–5) 3 (2–4) 3 (2–3) 3 (3–4) �0.001

Six-month follow-up QoL dimension/facets scores2

Physical health dimension score (0–100) 56 (44–63) 56 (44–63) 56 (44–69) 0.235

Psychological health dimension score (0–100) 63 (56–75) 63 (50–70) 69 (56–75) 0.163

Social relationships dimension score (0–100) 56 (50–75) 56 (50–75) 56 (50–75) 0.370

Environment dimension score (0–100) 56 (50–69) 56 (50–69) 56 (50–69) 0.573

Overall quality of life facet score (1–5) 3 (3–4) 3 (3–4) 3 (3–4) 0.375

General health facet score (1–5) 3 (3–4) 3 (3–4) 3 (3–4) 0.060

�Number (%) of patients, data presented as median (IQR) unless otherwise indicated. RA = Rheumatoid Arthritis. HCI = Health Care Interruption. RAPID-3

score = Routine Assessment of Patient Index Score-3. QoL = Quality of Life.
1Patients with at least moderate disease activity level according to physician evaluation.
2There were 247 patients with 6 months follow-up information, among whom 130 had HCI (52.6%).

https://doi.org/10.1371/journal.pone.0262756.t001
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[47.5%]) and working (125 [45.3%]). Patients had substantial disease duration of the underly-

ing rheumatic disease, and 202 (73.2%) were on immunosuppressive drugs, while 138 (50%)

received a corticosteroid. Patients had adequate control of the rheumatic disease according to

physician evaluation (178 [64.5%]), which was in accordance with the RAPID-3 score. Also,

106 (38.4%) patients had comorbid conditions, while 34–51 patients (12.3%-18.5%) had psy-

chological comorbidity/trauma; meanwhile, negative emotions ranged from 25 (9.1%) patients

feeling discriminated against to 168 (60.9%) patients feeling alert. The majority of the patients

had (Very high/High) perception of the pandemic seriousness in the country (264 [96.4%]),

followed (Always/Most of the time) physical distance recommendation (249 [90.2%]), and

referred a negative economic impact of the pandemic (214 [78.1%]); almost half of the patients

referred (Very high/High) risk perception of SARS-CoV-2 infection (133 [48.5%]). Finally, all

the dimensions and facets of the patients’ QoL were compromised, particularly the physical

health dimension, while the psychological health dimension showed the highest score (Fig 2).

Table 2. Characteristics of the population and their comparison in the subpopulations defined according to HCI/non-HCI: Psychological comorbidity, negative

emotions and patient´ perception of risk for SARS-CoV-2 infection component survey.

Overall population HCI Non-HCI p

N = 276 N = 145 (52.5%) N = 131 (47.5%)

Psychological comorbidity

Depression subscale score 1 (0–4) 2 (0–4) 1 (0–3) 0.002

Depression� 34 (12.3) 22 (15.2) 12 (9.2) 0.129

Anxiety subscale score 1 (0–4) 2 (0–6) 1 (0–3) 0.001

Anxiety� 51 (18.5) 38 (26.2) 13 (9.9) 0.001

Stress subscale score 3 (1–7) 5 (2–8) 2 (1–6) �0.001

Stress� 39 (14.1) 26 (17.9) 13 (9.9) 0.057

IES-R score 8 (3–21) 11 (4–26) 6 (2–16) 0.002

Post-traumatic distress� 36 (13.2) 24 (16.8) 12 (9.3) 0.069

Negative emotions (Feeling Very much intensity/Much intensity)�

Anxious 102 (37) 66 (45.5) 36 (27.5) 0.003

Worried 138 (50) 84 (57.9) 54 (41.2) 0.008

Fearful 95 (34.4) 63 (43.4) 32 (24.4) 0.001

Alertness 168 (60.9) 94 (64.8) 74 (56.5) 0.175

Depressed 60 (21.7) 39 (26.9) 21 (16) 0.04

Confused 50 (18.1) 34 (23.4) 16 (12.2) 0.019

Alarmed 101 (36.6) 63 (43.4) 38 (29) 0.017

Isolated 134 (48.6) 74 (51) 60 (45.8) 0.401

Discriminated against 25 (9.1) 14 (9.7) 11 (8.4) 0.834

Bored 79 (28.6) 49 (33.8) 30 (22.9) 0.062

Patient´ perception of risk for SARS-CoV-2 infection component survey�

(Very high/High) Patient’ perception of the pandemic seriousness in Mexico 264 (96.4) 140 (97.2) 124 (95.4) 0.418

(Very high/High) Patient’ risk perception of SARS-CoV-2 infection 133 (48.5) 68 (47.2) 65 (50) 0.646

(Always, most of the time) Patient´ follow-up of physical distance recommendation 249 (90.2) 134 (92.4) 115 (87.8) 0.196

(Very high/High) Patient’ risk perception of SARS-CoV-2 infection at their reincorporation to the

OCDIR

116 (42.2) 61 (42.1) 55 (42.3) 0.968

Negative family economic impact attributed to COVID-19 pandemic 214 (78.1) 118 (82.5) 96 (73.3) 0.065

COVID-19 impact on the family-members relationship1 2 (2–3) 2 (1–3) 2 (2–3) 0.507

�Number (%) of patients, data presented as median (IQR) unless otherwise indicated. HCI = Health Care Interruption.
1From 1–3, where 1 = negative impact, 2 = neither positive nor negative impact, and 3 = positive impact.

https://doi.org/10.1371/journal.pone.0262756.t002
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HCI and QoL

There were 145 patients (52.5%) who referred HCI, while 131 (47.5%) were not affected.

Patients from the former group had significantly lower physical health and psychological

health dimension scores, lower social relationships dimension scores, and lower overall QoL

and general health facet scores than their counterparts. In contrast, environment dimension

scores were similar between groups (Table 1).

Additional differences between both groups of patients are summarized in Tables 1 and 2.

Patients with HCI were younger, referred lesser frequently a job, had more frequently a non-

RA diagnosis, were more frequently on corticosteroid, and had higher RAPID-3 score than

their counterparts. Also, they had more frequent comorbidities, scored higher DASS-21 sub-

scales and the IES-R, and referred more frequently negative emotions (but feeling alert, iso-

lated, discriminated against, and bored).

Factors associated with baseline quality of life dimensions

Fig 3A–3F summarizes results from multiple linear regression analysis. Feeling confused, anxi-

ety, COVID-19 negative economic impact, corticosteroid use, RAPID-3 score, and age

Fig 2. Baseline (Fig 2A) and six-month follow-up (Fig 2B) QoL dimensions/facets scores.

https://doi.org/10.1371/journal.pone.0262756.g002
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decreased the physical function dimension score while having a job increased the score (R2 =

0.53) (Fig 3A). Depression, feeling confused, HCI, RAPID-3 score, and age decreased the psy-

chological function dimension score (R2 = 0.32), (Fig 3B), while depression, RAPID-3 score,

and age decreased the social relationships dimension score (R2 = 0.21) (Fig 3C). Finally,

depression, risk perception for SARS-Cov-2 infection, COVID-19 negative economic impact,

and RAPID-3 score decreased the environment dimension score, while years of scholarship

increased the score (R2 = 0.20) (Fig 3D).

Regarding WHOQOL-BREF facets, COVID-19 negative economic impact, risk perception

for SARS-Cov-2 infection, feeling confused, anxiety, corticosteroid use, RAPID-3 score, and

age decreased the QoL facet score. At the same time, years of scholarship increased the score

(R2 = 0.34) (Fig 3E). Also, feeling confused, HCI, risk perception for SARS-Cov-2 infection

and RAPID-3 score decreased the general health facet score (R2 = 0.24) (Fig 3F).

Fig 3. Factors associated with baseline QoL dimensions/facets scores: 3A Physical health dimension, 3B Psychological health dimension, 3C Social

relationships dimension, 3D Environment dimension, 3E Overall QoL facet and 3F General health facet. Factors associated with QoL dimensions and facets

scores are distributed into three columns. The column located at the left side of the figure includes psycho-emotional factors, while the column located at the

right side includes biomedical factors. Sociodemographic factors are located in the column left. The size of each sphere is in accordance with B coefficient

magnitude (multivariate linear regression analysis). Meanwhile, the space between spheres does not meant to represent any relevant data.

https://doi.org/10.1371/journal.pone.0262756.g003
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Six-month QoL dimensions scores and predictors

Table 1 and Fig 2B summarized six months follow-up QoL dimensions/facets scores. Similar

to baseline QoL dimension and facet scores, patients scored high on the psychological health

dimension while having similar scores on the dimensions left, as did both facets. Comparison

of six-month follow-up QoL outcomes between patients with/without HCI did not identify

differences.

Fig 4A–4F summarizes results from multiple linear regression analysis. Interestingly, the

baseline dimension/facet score was a predictor for each corresponding six-month follow-up

dimension/facet score. In addition, years of scholarship increased six-month follow-up physi-

cal health dimension score (R2 = 0.41) (Fig 4A); years of scholarship increased both, six-month

follow-up psychological health dimension score and social relationship dimension score, while

RAPID-3 score decreased each dimension score (R2 = 0.35, Fig 4B and R2 = 0.23, Fig 4C,

respectively); years of scholarship and having a job increased six-month follow-up environ-

ment dimension score (R2 = 0.39, Fig 4D); having a job increased six-month follow-up overall

QoL facet score (R2 = 0.35, Fig 4E); lastly, feeling bored and RAPID-3 score decreased the gen-

eral health facet score (R2 = 0.28, Fig 4F).

Discussion

Incorporating the term “quality-of-life” as a scientific concept into the medical literature is rela-

tively recent. Engel’s development of a biopsychosocial model of medicine heralded the emer-

gence of the scientific application of psychosocial concepts in medicine, and led to medical

research embracing the QoL concept as a legitimate avenue of study [3, 39]. In rheumatic dis-

eases, measurement of the QoL-related constructs has become increasingly important in clinical

research and bedside clinic [9]. QoL measures have moved from secondary to primary endpoints

in clinical trials and are currently considered predictors of relevant outcomes such as death [9,

40]. Published clinical practice guidelines recommend routinely evaluating patients’ QoL mea-

sures and using their assessment to modify and guide patient care [41], which has led to medical

interventions currently designed to improve QoL rather than prolong the life [42, 43].

The current study showed that, during the COVID-19 pandemic, HCI affected one in two

outpatients with rheumatic diseases in a tertiary care level center and COVID-19 dedicated

hospital located in Mexico City. At patient reincorporation to the outpatient clinic, the physi-

cal-, emotional-, social relationship- and the environment- dimensions, and the QoL- and gen-

eral health- facets of the patients’ QoL were compromised. However, patients affected by HCI

scored lower on QoL dimensions and facets but the environment dimension. Overall, psycho-

emotional factors (primarily feeling confused, depression and anxiety), sociodemographic fac-

tors (age, years of scholarship, having a job, COVID-19 negative economic family impact, and

HCI), along with biomedical factors (RAPID-3 score) were consistently associated with base-

line QoL dimensions and facets scores; however, their participation differed according to the

dimension and facet evaluated. Finally, each corresponding baseline dimension/facet score

was consistently associated with the six-month follow-up QoL dimensions and facets scores,

while psycho-emotional, sociodemographic, and biomedical factors had a lesser relevant

impact.

In the current study, we included the WHOQOL-BREF to comprehensively assess the QoL

among patients with rheumatic diseases during the COVID-19 pandemic. The WHOQOL--

BREF has good psychometric properties and is designed for a generic evaluation of four rele-

vant dimensions of the QoL across many cultures; accordingly, it enables comparison with a

wide range of diseases and conditions [44]. The WHOQOL-BREF encompasses a more signifi-

cant number of domains that are integral to the assessment of the QoL. Notably, the social
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relationships and environment domains are not always included in other assessments; both

domains/dimensions are crucial to assessing the overwhelming burden of the COVID-19 pan-

demic on individuals, including those with chronic conditions [45, 46].

Fig 4. Factors associated with six-month follow-up QoL dimensions/facets scores: 4A Physical health dimension, 4B Psychological health dimension, 4C Social

relationships dimension, 4D Environment dimension, 4E Overall quality of life facet and 4F General health facet. Factors associated with QoL dimensions and facets

scores are distributed into three columns. The column located at the left side of the figure includes psycho-emotional factors, while the column located at the right

side includes biomedical factors. Sociodemographic factors are located in the column left. The size of each sphere is in accordance with B coefficient magnitude

(multivariate linear regression analysis). Meanwhile, the space between spheres does not meant to represent any relevant data.

https://doi.org/10.1371/journal.pone.0262756.g004
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First, the study showed that all the dimensions and facets of the patients’ QoL were compro-

mised at patient’s reincorporation to the outpatient clinic, particularly the physical health

dimension, followed by the social relationship and environment dimensions. In contrast, the

psychological health dimension showed a better score. In addition, the negative impact of HCI

on the disease activity course of the underlying rheumatic disease, which has been reported by

different groups, including ours [19, 23, 29], extended to the different patient’s QoL dimen-

sions and facets, but the environment dimension. The potential consequences of rheumatic

diseases are so pervasive that every QoL dimension can be affected and might have an additive

effect on those derived from the COVID-19 pandemic [45, 46]. Meanwhile, the environment

dimension might have been deeply affected by the COVID-19 pandemic itself and the virus

containment measures [45, 46], and the additional negative effect of HCI on the dimension

might have been diluted.

Second, psycho-emotional, sociodemographic, and biomedical factors were consistently

associated with baseline QoL dimensions and facets scores. Interestingly, psycho-emotional

factors (primarily feeling confused, depression and anxiety) showed the most significant mag-

nitude on dimensions and facets scores. Similar results were reported by Glintborg et al. [20]

in more than 12 000 Danish patients with inflammatory rheumatic diseases, in whom high lev-

els of anxiety and self-isolation persisted even after the Danish epidemic was well controlled;

poor QoL, which was evaluated with the European QoL five dimensions (EQ-5D), was among

the factors associated with both anxiety and self-isolation. Koppert TY et al. [28] examined the

psychological impact of the peak of the COVID-19 crisis on 239 Dutch patients with an

inflammatory rheumatic disease and 1821 controls. Patients from the former group were more

worried and stressed during the peak of the COVID-19 pandemic, although their level of men-

tal wellbeing was not reduced (compared to 2018); authors assessed mental wellbeing with the

Dutch version of the RAND 36-item Short Form health survey and described a similar per-

centage to ours of their patients self-referred being worried/very worried with the peak period

of COVID-19 pandemic. The association found between a negative emotion (feeling confused)

and QoL dimension scores deserves some comments. Feeling confused might be considered a

normal reaction in the context of the COVID-19 pandemic, where “infodemic” has character-

ized social media information. However, in some (very) confused patients, confusion might

become excessive and impact mental health [47]. People use emotion-regulation strategies

more regularly when they perceive an event as highly stressful, such as the case of a pandemic,

where it may serve as a survival strategy [48]. Nonetheless, there are several mechanisms

through which emotion-regulation occurs, and the selection of these strategies is a complex

and non-uniform process that might impact mental disorders and wellbeing [49]; for example,

the reappraisal of situations has been associated with positive emotion, general wellbeing and

better interpersonal functioning, while suppressing them leads to more powerful negative

emotions, worse social functioning and mental illness [50].

Third, the most relevant social factors associated with baseline dimensions and facets scores

were age (consistently), COVID-19 negative economic impact, years of scholarship, HCI (lim-

ited to psychological function dimension and general health facet), and having a job. Guille-

min et al [51] stated that disparities in care exist and affect people with chronic

musculoskeletal conditions all around the world. Previous studies had also documented that

people in society are exposed to inequity by demographic characteristics, societal factors, and

living conditions, which determine to some degree the risk of disease, disability, and lower

QoL; however, these factors are common to the general population, and therefore also apply to

people with chronic rheumatic diseases, independently of other more specific factors [51].

Education has been traditionally described as a strong determinant of differences in health and

to determine a remarkably homogeneous gradient of prevalence at the disadvantage of low
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educated people across age classes for many chronic diseases, in Europe [52]. In France, four

social indicators have been identified, independent of age and gender, as determinants of

HRQoL, including married or living with a common-law partner, the level of education, the

occupational status, and the net household income [53]. Finally, access to subspecialty care (a

surrogate for HCI) contributes to the known disparities in morbidity and mortality observed

in some rheumatic diseases, while expediting the diagnosis and treatment of rheumatic dis-

eases reduces disparities [54, 55].

Fourth, the RAPID-3 score was consistently associated with all the dimensions and facets

scores. In contrast, corticosteroid use was negatively associated with physical function dimen-

sion and overall QoL facet scores. There is published evidence that disease activity/severity

impacts HRQoL in the clinical context of RA, which has been confirmed in studies where dis-

ease activity was evaluated with the RAPID-3 [56], and where the QoL was assessed with the

WHOQOL, which includes 100 items [57]. Also, in a recent survey that examined patient per-

spectives on prednisolone use in a cohort of RA patients, it was found that current users were

older and had a longer disease duration and scored poorer patient-reported outcomes, such as

higher levels of pain, more insufficient disease control, more significant disability, and poorer

HRQoL, when compared to non-users [58]. Similar results had been published in SLE German

patients with no glucocorticoid intake associated with better HRQoL [59].

Finally, the most consistent predictor of six-month follow-up QoL dimensions and facets

scores was each corresponding baseline dimension/facet score, while (some) social determi-

nants (years of scholarship and having a job), emotional factors (feeling bored), and biomedi-

cal aspects (RAPID 3) had an additional impact. Huang et al. [60] performed a longitudinal

study intending to investigate changes in the QoL in patients receiving home-based primary

care; authors applied a locally tailored health-related questionnaire and identified that scores

dropped gradually from the 1st year to the 5th year follow-up, and baseline QoL score predicted

longitudinal change in 5 years follow-up quality of life scores. In the field of rheumatic dis-

eases, additional studies had confirmed that baseline status defined trends in terms of radio-

graphic progression [61], disease activity [62], and disability [63].

Limitations of the study need to be addressed. We used the DASS21 to assess emotional

comorbidity, which was not confirmed by a psychiatric interview; in addition, prevalence rates

of depression and anxiety may be due to scale-specific case definition [64]; also, HCI was self-

referred, and the outcome was not corroborated. RAPID-3 was used to assess disease activity/

severity among patients with a wide variety of rheumatic diagnoses, while the scale has been

validated only in RA patients. We studied a limited number of factors associated with the QoL,

while others like exercise and nutritional state [59], previous COVID-19 vaccination [65], and

coping skills [66] were not assessed; also, our results might be influenced by the variable selec-

tion method used. The underlying rheumatic diagnosis has been shown to be an independent

predictor of HRQoL, with inflammatory myopathies patients with early disease showing the

most severe impairment in both physical and mental HRQoL [67]. Control over negative emo-

tions was not assessed, while poor control over the negative (and positive) emotions, rather

than emotions themselves, had been considered a significant risk factor for a broad range of

psychopathologies [68]. We conceived the patient’s QoL as an outcome, rather than a process,

and the application of the WHOQOL-BREF was intended to screen and to monitor progress

in individual patient care; different applications of QoL-related instruments need to be distin-

guished because instruments that work very well for one purpose need not necessarily be help-

ful when used in another context [69]. Finally, recent literature has discussed the difficulty in

applying the biopsychosocial model to some clinical conditions and the need for a re-formula-

tion [70, 71].
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Conclusions

In the current study, HCI during the COVID-19 pandemic impacted patient´s QoL dimen-

sions, but the environment dimension, among patients with different rheumatic diseases. At

patients´ reincorporation to the outpatient clinic, psycho-emotional, sociodemographic and

biomedical factors were consistently associated with QoL dimensions scores. Similar factors

were associated with QoL dimensions scores at six-month follow-up, in addition to the base-

line QoL status, which consistently predicted QoL trajectory.

Traditional models that focus primarily on biomedical information are insufficient to assess

patient’s health trajectories comprehensively. Social determinants of health and the individu-

al’s emotional sphere should be more actively assessed and integrated into biomedical assess-

ments to expand the scope of barriers to achieve relevant outcomes in patients with rheumatic

diseases. This reinforces the idea to re-envision interdisciplinary work with integrated care

teams that proactively and systematically screen patients for mental health problems or psy-

chosocial determinants while working on a collaborative model.
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Supervision: Virginia Pascual-Ramos.
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