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Abstract

:

Colorectal cancer remains one of the most commonly diagnosed cancers. Advanced rectal cancer patients receive neoadjuvant radiochemotherapy as well as surgery and suffer from reduced health-related quality of life due to various side effects. We were interested in the role of the COVID-19 pandemic and how it affected those patients’ quality of life. A total of 489 advanced rectal cancer patients from the University Hospital Erlangen in Germany were surveyed between May 2010 and March 2022 and asked to fill out the EORTC QLQ-C30 and QLQ-CR38 questionnaires over eight different time points: at the beginning, during and after radiochemotherapy, right before surgery, and in yearly intervals after surgery for up to four years. Answers were converted to scores to compare the COVID-19 period to the time before March 2020, focusing on the follow-ups, the developments over time—including by sex and age—and the influence of the TNM cT-stage. Overall, a trend of impaired functional and symptom scores was found across all surveys with few significances (body image −10.6 percentage points (pp) after one year; defecation problems +13.5 pp, insomnia +10.2 pp and weight loss +9.8 pp after three years; defecation problems +11.3 pp after four years). cT4-stage patients lost significantly more weight than their cT1-3-stage counterparts (+10.7 to 13.7 pp). Further studies should be conducted to find possible causes and develop countermeasures for future major infectious diseases.






Keywords:


quality of life; COVID-19; pandemic; rectal cancer; radiochemotherapy












1. Introduction


Colorectal cancer is the third most commonly diagnosed cancer, with an estimation of 1.93 million new cases in 2020, and the second leading cause of cancer deaths worldwide with approximately 930,000 deaths in the same year [1], making it a major health concern. Neoadjuvant radio(chemo)therapy followed by surgery is a key element in treating advanced rectum cancer [2] and leads to impairment of patients’ quality of life (QOL) during treatment [3,4], e.g., defecation and urinary problems. Even years after diagnosis, cancer patients’ QOL is significantly impacted [5,6].



The European Organization for Research and Treatment of Cancer (EORTC) has created a reliable and valid cancer specific multidimensional questionnaire, the QLQ-C30 [7], and a colorectal cancer specific module, the QLQ-CR38 [8], to evaluate their QOL and compare it with other populations. As higher QOL is associated with lower mortality in general [9], it plays a crucial role in terms of disability and quality-adjusted life years. Therefore, potentially influencing QOL parameters, such as cancer classification, should be identified and analysed to understand their effects on patient outcomes.



In March 2020, the World Health Organization (WHO) declared the COVID-19 outbreak as a pandemic [10]. As a result, multiple public health measures were implemented in Germany to halt the spread of the disease, varying greatly over time. Surgeries were postponed and relatives were forbidden to visit patients. The constant threat of getting infected affected people’s day-to-day life, leading to higher mental health impairments [11]; the impacts could be seen in cancer patients as well [12]. The aim of this study was to assess the patients’ QOL during treatment and up to four years after surgery, both prior to and after the beginning of the COVID-19 pandemic, and to compare the results. It is especially focusing on the time after surgery and the development throughout all stages, and can be seen as a follow-up to a similar study conducted with an overlapping patient sample for the time before surgery [13].




2. Materials and Methods


This study includes 489 patients from the University Hospital Erlangen, Germany, with advanced rectal cancer who were treated with neoadjuvant radiochemotherapy followed by surgical excision of the entire mesorectum, corresponding to a total mesorectal excision (TME). Written informed consent was obtained from all patients at the “front door”, allowing for their participation in the study and the collection of their clinical data. The data were collected between May 2010 and March 2022, with March 2020 to March 2022 being the COVID-19 time. The questionnaires QLQ-C30 and QLQ-CR38 by the European Organization for Research Treatment of Cancer (EORTC) were used for the survey. Both questionnaires have been validated by the EORTC. They consist of 68 questions in total, with item response options ranging from (1) (“not at all”) to (4) (“very much”) for all items except two ((1) (“very poor”) to (7) (“excellent”)). Forty-nine of these questions can be answered by all patients, meanwhile the nineteen other questions refer to different subgroups (males/females and patients with/without a stoma). All the answers were converted to 27 different scores, with each score containing one to seven items. Out of those 27 scores, there are 17 functional scores and 10 symptom scores, both of which were recalculated as percentages (0–100%). For functional scores a higher percentage score is more desirable, whereas for symptom scores a lower percentage score represents a better QOL. As some questions can only be answered by a subgroup and/or include private sexual questions, thus resulting in not enough data, only 23 of the scores have been used in this study. Patients were asked to fill out the questionnaires at the beginning (day 0; questionnaire 1), during (day 14; week 2; questionnaire 2) and at the end (day 35; week 5; questionnaire 3) of radiotherapy, and right before surgery (day 70; week 10; questionnaire 4). Additionally, four annual follow-ups were surveyed: one year (435 days; questionnaire 5), two years (800 days; questionnaire 6), three years (1165 days; questionnaire 7), and four years (1530 days; questionnaire 8) after surgery. All patients treated for advanced rectal cancer in our department were consecutively invited for participation in this study. A total of 594 patients were asked to participate in this study, and 489 patients completed at least one questionnaire (Figure 1).



Initially, the Non-COVID-19 study group consisted of 328 patients and the COVID-19 group consisted of 61 patients. The discrepancy between the number of patients who completed the first questionnaire and the patient sample size can be explained by the fact that some patients chose to complete the second questionnaire but not the first and vice versa. On average, each patient completed 4.27 questionnaires. Consequently, patients were interviewed consecutively, and data were collected prospectively. Clinical data were collected retrospectively from patient records. Of the 489 surveyed patients, 343 were male and 146 were female. Patients ranged in age from 15 to 93 years at the start of therapy (day 0), with a mean age of 63.5 years. All questionnaires were divided into a Non-COVID-19 and a COVID-19 group, separated by the beginning of March 2020. Therefore, each survey, not patient, was assigned to a group, resulting in some patients changing from the Non-COVID-19 to the COVID-19 group over time. This, in conjunction with varying and also declining response rates, as well as patients’ deaths, led to different sample sizes for each questionnaire before COVID-19 (87 to 328 patients) and during COVID-19 (28 to 63 patients).



As part of the patient sample used in this paper with data extending to June 2021 was examined by another study for the time points one to four [13], we focused on the annual follow-ups, developments throughout all questionnaires—including by sex and age—and the QOL dependent on the clinical T-stage of the cancer. To illustrate the development across all questionnaires, the combined means of all nine functional scores and the combined means of all fourteen symptom scores were compared before and during COVID-19 for all eight questionnaires. Further analyses were performed across all eight time points for subgroups of sex, comparing males to females, and age, comparing patients 65 years and older to patients younger than 65 years. In addition, subgroups were created based on the clinical T-stage of the patients’ rectal cancer and plotted over the course of 70 days, including four questionnaires. A subgroup with less advanced cancer (cT1–cT3) was compared to a subgroup with more advanced cancer (cT4). Since the less advanced cancer subgroup includes mostly cT3-stage cancers, less advanced has to be seen in relative terms.



All patients received their questionnaire either in person during radiotherapy or by mail after completion of treatment. The answers were digitised in Excel 2016 using a written code in Visual Basic for Applications (VBA). The COVID-19 and Non-COVID-19 groups were formed using Excel 2016. Sample sizes were unequal due to the specific time limit of the COVID-19 pandemic. All data analyses, including p-values, means, standard deviations, medians, and percentiles were conducted using GraphPad Prism 9.0.2, where p-values < 0.05 as well as a difference of 10 or more percentage points (pp) were considered to be statistically significant. Comparisons between Non-COVID-19 and COVID-19 groups were achieved by making use of the Kolmogorov-Smirnov normality test, the Welch’s unequal variances t-test, and graphically plotted via GraphPad Prism 9.0.2.




3. Results


A total of 489 advanced rectal cancer patients who were treated with radiochemotherapy were surveyed at eight different time points before and during the COVID-19 time, with the latter one being from March 2020 to March 2022. Results were compared to analyse the effect of the COVID-19 pandemic on the patients’ QOL. For functional scores, higher values indicate better QOL, while for symptom scores, lower percentages are more desirable.



The different characteristics of all patients, including age, sex, grading, and TNM- as well as UICC-stages, are shown in Table 1. Each patient was assigned to the “Non-COVID-19”, “COVID-19”, or for reasons of clarity, the specifically created “Varying Non-COVID-19/COVID-19” column. The latter includes all patients who changed groups over time and completed surveys before and during COVID-19.



All functional scores decreased during the COVID-19 pandemic at the first annual follow-up (Figure 2A) except sexual function (+3.7 pp), with body image falling the most (−10.6 pp), followed by global health status (−8.1 pp, p = 0.067), cognitive functioning (−6.9 pp), and role functioning (−5.8 pp). Future perspective remained the worst rated score (47.9% to 45.5%), while sexual function (74.4% to 78.1%) replaced cognitive functioning (78.6% to 71.7%) as the highest rated score. Similarly, symptom scores tended to rise during the COVID-19 pandemic (Figure 2B), with every score except micturition problems (−4.3 pp) increasing. Especially, gastrointestinal tract symptoms (23.1% to 29.5%, p = 0.155), financial difficulties (+8.2 pp), dyspnoea (+7.6 pp), and insomnia (+7.1 pp) were rising. Fatigue remained the highest score (35.5% to 41.8%).



There were few changes in functional scores at the two-year follow-up at day 800 (Figure 3A), except global health status (63.7% to 59.0%, p = 0.208) and, in contrast to the first follow-up, small increases in social functioning (+3.6 pp) and body image (+3.6 pp), whereas sexual function decreased slightly (−2.7 pp). The trend of decreasing scores continued, with p-values ranging from 0.318 to 0.677, as questionnaire seven (Figure 4A) had small but consistently worsening functional scores before and during COVID-19. One exception was sexual function, and the biggest difference was found for social functioning (−6.0 pp). After four years (Figure 5A), the most pronounced declines were in future perspective (−9.0 pp), role functioning (−7.2 pp), and body image (−7.0 pp). Throughout all follow-ups, the difference in global health status became gradually smaller (8.1 pp → 4.7 pp → 4.2 pp → 1.3 pp).



Symptom scores for the follow-ups mostly rose in the COVID-19 cohort. Most prominent examples for the second follow-up (Figure 3B) were diarrhoea (+10.0 pp), financial difficulties (+8.0 pp), as well as constipation (10.5% to 17.4%, p = 0.136), gastrointestinal tract symptoms (21.0% to 26.2%, p = 0.124), chemotherapy side effects (15.5% to 21.0%, p = 0.131), and defecation problems (30.7% to 40.0%, p = 0.075). At the third annual survey (Figure 4B), patients reported the highest changing values for defecation problems (+13.5 pp, p = 0.086), insomnia (+10.2 pp), weight loss (+9.8 pp, p = 0.036), and gastrointestinal tract symptoms (18.9% to 25.9%, p = 0.059). Other scores like pain and dyspnoea remained unchanged or even slightly deteriorated. For follow-up number four (Figure 5B), diarrhoea improved during COVID-19 (−13.5 pp), whereas defecation problems appeared to get significantly worse (28.3% to 39.6%, p = 0.089).



Changes in all surveys over time were recorded and summarised in the following figure (Figure 6). In total, every single functional score during COVID-19 performed worse than its Non-COVID-19 counterpart, whereas every symptom score rose during COVID-19, meaning all average scores worsened after March 2020. The average functional score was lowest at 58.2% and 58.1% on day 35, both prior to and after the beginning of the pandemic, with the difference of 0.1 pp being the smallest out of all averages. The highest point was reached at the fourth annual follow-up, where the scores reached their peak at 68.7% before and at 64.8% during COVID-19, which was only surpassed by 65.1% on day 800 during COVID-19. On day 435, there was a difference of 5.0 pp between the two measurements, which was the largest deviation. The results were the opposite for the symptom scores, but with similar implications for the scores. At five weeks, the highest scores for both groups were 36.6% before and 37.4% during COVID-19. The scores of day 35 were also the closest, with a difference of only 0.8 pp. Prior to the pandemic, the second follow-up on day 800 scored the lowest at 20.4%, while throughout COVID-19 it was follow-up four at 23.5%. The largest difference was 4.7 pp at follow-up two.



By breaking down the results of the questionnaires over time, all nine functional scores and all fourteen symptom scores can be analysed individually (Figure 7). Regarding functional scores, role functioning (B) showed a significant difference at day 0 (10.7 pp), followed by the Non-COVID-19 graph approaching the COVID-19 graph (day 35 and 800) and again ending with a greater gap in between on day 1530 (7.2 pp). Body image (G) showed a huge drop from questionnaire four (62.7%) to questionnaire five (52.2%) during the pandemic, bouncing right back (65.0%, questionnaire six) and even surpassing the Non-COVID score (61.4%), marking an outlier in the data. Sexual function (H) was the only score to perform slightly better after March 2020 (except for day 800), with score differences changing between 2.4 and 7.5 pp. Questionnaires one to six were very even for future perspective (I), with the two graphs being separated by 2.4 pp at most; however, the last two surveys showed a continued increase (49.2% → 53.2% → 55.4%) before the pandemic compared to stagnating values during COVID-19 (48.6% → 49.6% → 46.4%) resulting in a difference of 9.0 pp at day 1530.



Symptom scores tended to rise for the first three surveys, reaching their peak at day 35 and then descending again. Pain (L) was found to be similar or higher during the pandemic, except for said peak on questionnaire three (3.9 pp lower). The gaps in between scores for dyspnoea (M) were large, especially at the end of radiotherapy (9.3 pp) and before surgery (12.3 pp). Values for constipation (P) seemed to be mirrored; day 14 offered the highest (Non-COVID: 19.7%) and second lowest (COVID: 12.9%) score, while day 435 showed the third lowest (Non-COVID: 12.0%) and highest (COVID: 17.7%) scores. Financial difficulties (R) in the Non-COVID-19 group were reported to only differ to some degree (18.8% to 26.3%, 7.5 pp) over time, whereas in the COVID-19 group compared to the Non-COVID group the first four scores were lower by a margin of 4.4 to 13.9 pp, questionnaire five and six rapidly rising to 31.3% (8.0 and 8.2 pp higher) and then dropping back to 21.7% and 23.8% for surveys seven and eight, offering a wide variety of values. Defecation problems (V) differed by 1.1 to 5.8 pp for the first five surveys, while the last three surveys showed larger differences of 9.3 to 13.5 pp.



In addition to analysing the impact of the pandemic on all patients, we attempted to divide the patient sample size by sex (Figure 8) and age (Figure 9). For females (Figure 8A), the first four functional scores differed by a margin of only −0.2 (= COVID-19 score better by 0.2 pp) to 1.0 pp, while the annual follow-ups differed by at least 4.2 pp. Day 435 with 62.1% and 45.3% (16.8 pp) and day 1530 with 66.0% and 54.1% (11.9 pp) showed the largest gaps. The lowest functional score before COVID-19 was 52.0% at week 5 and 45.3% at day 435 during COVID-19, with the highest at the fourth annual follow-up before the pandemic (66.0%) and at the second annual follow-up during the pandemic (60.1%). On the other hand, slightly larger gaps were found for symptom scores during the first ten weeks (0.2 to 4.5 pp) and slightly smaller gaps at day 435 with 16.4 pp and at day 1535 with 9.4 pp. The highest and lowest symptom scores were at day 35 and 800, respectively, with 42.2% and 23.8% before COVID-19 and 42.9% and 29.3% during COVID-19. In general, functional and symptom score trends were similar.



The functional score results for males (Figure 8B) did not show such large differences; they were between −1.2 and 4.0 pp. During COVID-19, days 35, 435, and 800 all outperformed their Non-COVID-19 counterparts. The highest scores were surveyed at annual follow-up number four with 70.0% prior to COVID-19 and at annual follow-up number two with 67.7% during COVID-19, whereas the lowest scores were surveyed at day 35 (60.5% before and 61.5% during the pandemic). Symptom scores during COVID-19 were slightly lower at day 35 (0.2 pp) and at day 435 (2.4 pp). The largest difference of 3.8 pp was found at day 800. Pre-pandemic scores ranged from 19.1% on day 1530 to 34.5% on day 35, while scores during the pandemic ranged from 19.4% on day 435 to 34.3% on day 35. Women reported lower QOL than men in all surveys, regardless of the pandemic.



For patients aged 65 years or older (Figure 9A), the functional score at week 5 during COVID-19 was better by a margin of 1.5 pp; all other scores were outperformed by the Non-COVID-19 time, with the largest margin being 5.3 pp on day 1165. Here, 58.8% and 60.3% on day 35 both appeared to be the worst scores across all eight questionnaires, resulting in day 35 before COVID-19 being the lowest of all functional scores for patients aged 65 years or older. Peak scores were reached on day 1165 with 71.4% prior to the pandemic and on day 1530 with 66.3% during the pandemic. Meanwhile, during COVID-19, symptom scores performed better on days 14, 35, and 435. All ranges were between −2.9 and 5.6 pp. The lowest symptom score before COVID-19 was 18.6% at the third annual follow-up and 21.4% during COVID-19 at the first annual follow-up. The highest symptom scores were surveyed at the third questionnaire (37.0% before and 34.1% during the pandemic).



In contrast, patients aged younger than 65 years (Figure 9B) showed greater differences in QOL in the first four surveys, ranging from 2.6 to 5.1 pp for functional scores and from 4.7 to 6.9 pp for symptom scores. Between functional scores, the largest difference was 5.1 pp on day 35 and between symptom scores, it was 8.2 pp on day 435. Here, 66.0% four years after treatment before the pandemic and 64.6% two years after treatment during the pandemic outperformed all other functional scores, while day 35 was the lowest at 57.8% before and at 55.2% during COVID-19. Correspondingly, symptom scores peaked at day 35 (36.2% prior to and 41.7% during COVID-19). The lowest symptom scores were 21.8% at the first follow-up and 24.8% at the fourth follow-up, respectively.



For the first four questionnaires, a further subdivision was made based on the clinical T-stage of the patients’ rectal cancer. Thus, patients with less advanced cancer (cT1–cT3; subgroup 1) were compared to patients with more advanced cancer (cT4; subgroup 2) (Figure 10 and Figure 11). The first score, physical functioning (A), decreased similarly (between 5.7 and 8.8 pp) for the less advanced rectal cancer patients, whereas the cT4-subgroup decreased slightly (2.3 and 2.6 pp), followed by higher increases (4.0 and 6.4 pp) for the third and fourth surveys. This development was similar for role functioning (B). Emotional functioning (C) was just slightly affected by the pandemic, irrespective of cancer stage (up to 3.5 pp, one outlier on day 35 at 5.6 pp). Cognitive (D) and social (E) functioning showed significant differences at the end of radiotherapy (10.2 and 10.0 pp) for the higher cT-stage subgroup, in contrast to small differences for the lower cT-stage group (differences of 2.5 pp or less). While body image dropped during COVID-19 for subgroup 2, there was a small rise during (5.3 pp) and after (5.4 pp) radiotherapy for subgroup 1. Sexual function (H) for cT4-stage cancer patients rose significantly before (15.8 pp to 90.3%) and during (11.6 pp to 90.5%) radiotherapy, surpassing the increases of subgroup 1 by a margin. The highest score regarding future perspective (I) was obtained in the second survey for subgroup 2 regardless of COVID-19, exceeding all other COVID-19 patient scores by at least 6 pp.



There was a significant difference of 10.6 pp for fatigue (J) for subgroup 1 on day 0, and a huge gap of 9.1 and 8.7 pp on day 14 across all cancer stages. Nausea and vomiting (K) had opposing tendencies: while all COVID scores got higher for the cT1-3 patient cohort (day 0: 6.3% to 16.3%), the cT4 pandemic scores showed lower results except for day 0 (+0.9 pp). Flattened score developments for pain (L) were surveyed during COVID-19, where the pre-COVID-19 peak of 47.3% and 47.6% was missed by 3.4 and 5.4 pp on week 5. Dyspnoea (M) displayed differences of 8.6 pp and above for all scores for subgroup 1, with the jump from 24.4% to 40.7% on day 70 being the largest. The T4 subgroup, on the other hand, revealed significant gaps in both directions (26.8% to 15.6% on day 0, 26.2% to 37.8% on day 35). Whereas results regarding appetite loss (O) for subgroup 1 differed by 4.4 pp or less, subgroup 2 offered significantly higher results on day 0 (10.8 pp) and day 35 (11.4 pp). Diarrhoea (Q) showed increased results for all scores, with day 0 of subgroup 2 being significant (11.5 pp). Conversely, scores for financial difficulties (R) were all lower, with four significant differences (subgroup 1: at day 35 −13.7 pp; subgroup 2: at day 0 −10.7 pp, at day 35 −15.6 pp, and at day 70 −13.9 pp). Micturition problems (S) differed by 9.4 and 9.6 pp on days 14 and 35 for subgroup 2. The pandemic had a greater effect on defecation problems (V) in subgroup 2, with differences ranging from 4.2 to 6.6 pp, whereas in subgroup 1 the differences ranged from −0.3 to 3.7 pp, except on day 70, when it was higher (6.3 pp). Weight loss (W) for more advanced cancer patients was affected by COVID-19 remarkably, with scores rising between 10.7 and 13.7 pp; however, the less advanced cohort showed fewer differences ranging from −3.7 to +7.9 pp.




4. Discussion


During the COVID-19 pandemic, rectal cancer patients’ QOL declined, and functional scores such as role functioning and body image were impaired. This, in addition to the rising perception of symptoms such as insomnia, defecation problems, and weight loss, led to the results. At one to four years of follow-up, few clear differences were found, but most scores worsened, indicating a negative impact of COVID-19 on QOL. This trend was also evident when all functional and symptom scores were combined for comparison. The differences between COVID-19 and Non-COVID-19 were smallest at the end of radiochemotherapy, when QOL was most affected. The individual scores were very diverse, with some of them diverging during the radiochemotherapy (dyspnoea), even years after the therapy (future perspective), or on the contrary improving (sexual function). Sex had an impact, with females reporting worse QOL than males in all surveys before and during COVID-19. Age also had an influence, as patients younger than 65 were more affected by the pandemic during radiochemotherapy than their older counterparts. Scores for TNM-stages cT1-3 and cT4 did not change uniformly; however, weight loss was significantly higher during COVID-19 for the latter group.



A clear limitation is that the results were only compared between rectal cancer patients and not with the general population. Vulnerable adult populations have experienced mental health impairment due to physical distancing, stay-at-home orders, and other lockdown restrictions [11,14]. Therefore, the additional significance of the rectal cancer diagnosis remains unclear. Countermeasures for all adults should be applied to rectal cancer patients as well, thus reducing the need for specific measures.



Since voluntary questionnaires can be declined by patients at any time, there is a selection bias in the study group. As our surveys were all delivered by post, COVID-19 may have contributed, leading to former participants not completing surveys. Excessively anxious patients who do not participate would produce biased and embellished results. Alternatives such as digital questionnaires might be used in the future, eliminating some COVID-19-related concerns; however, adding limits for digital immigrants, as the median age of rectal cancer diagnosis in developed countries is around 70 years [15]. Viral infections of COVID-19 may also cause symptoms similar to some of those listed in the questionnaire and thus affect the results. During the six weeks of radiochemotherapy, there were no cases of COVID-19. However, we do not have these data for further follow-up and cannot exclude bias due to possible COVID-19 disease. Another limiting concern is the length of our study. The COVID-19 group included patients over a two-year time course and varying restrictions. A total of fifteen Bavarian Infection Protection Measures Ordinances, not including amendments, had been in force in that time span. COVID-19 vaccines were available since December 2020. This presumably led to QOL changes, which were not included in the study design. We decided not to use a shorter time period because a sample size of approximately 30 patients for each annual follow-up seemed appropriate. Nonetheless, comparisons for the first four questionnaires were published by us for a briefer time period (March 2020–June 2021) [13].



Strengths of our study include its prospective nature, in which changes in functioning and symptom perception were frequently assessed during the different phases of therapy. Therefore, changes could be accurately measured. In addition, the large number of patients over more than a decade resulted in a great patient sample and thus a large amount of study data. Questionnaires several years after therapy represent a long follow-up period and support this on an individual basis.



The decline in almost all functional scores one to four years after radiotherapy revealed that long-term rectal cancer patients’ QOL suffered. Physical activities decreased during COVID-19 [16], which can have an impact on overall physical functioning and QOL in older adults [17]. This may explain the worsening at all follow-ups. As everyday life changed during the pandemic, remote work emerged and outdoor activities were limited, which provides an explanation for diminished role functioning scores. With each year of follow-up, the gap between the two global health status scores narrowed, suggesting that the impact of the pandemic on general QOL and health decreased over time. However, thoughts regarding the future perspective diverged more over time. Possibly due to still facing the COVID-19 global health crisis, patients with a medical history of rectal cancer did not report increased scores, unlike their pre-pandemic counterparts. The risk of getting infected with COVID-19 and being more vulnerable to it because of said medical history could be the reason for this. The decline in body image might be a result of patients not being able to feel what their bodies are capable of, having to stay at home, and the fear of gaining weight. Though this does not explain why the pandemic group had higher scores at follow-up two after plummeting in year one, both seeming to be outliers. Sexual function was an exception to the decreasing scores, as it increased in three out of four follow-ups. As a consequence of stay-at-home orders during the pandemic, outside activities were limited and the time spent at home rose. This might have led to more situations craving and actually engaging in sexual activities, thus leading to higher sexual function.



Of all the symptom scores, dyspnoea offered the most apparent changes. As it is also a symptom of COVID-19, an infection during answering the questionnaire might have led to higher scores besides also sensitising patients to the symptom itself without them getting sick. Feeling weaker during radiochemotherapy may contribute to this; music therapy could be a countermeasure [18]. Worries about the pandemic led to higher rates of insomnia in the general population [19], which is also clearly evident in our study. Diarrhoea and gastrointestinal tract symptoms are common symptoms after surgery for colon cancer [20], but can also be caused by COVID-19. Thus, elevated scores are likely due to infection or higher symptom awareness. The differences in diarrhoea at four years in favour of the COVID-19 group, however, contradict this. Financial difficulties during the first ten weeks of treatment may have been lower, as patients were more concerned about their health, just having received a cancer diagnosis and hence being more susceptible to SARS-CoV-2. Constant contact with mask-wearing health care workers due to daily radiotherapy may have contributed to those thoughts, resulting in financial difficulties not being a primary concern, although financial distress is common among cancer patients undergoing radiotherapy [21]. A few years after treatment, getting used to the diagnosis as well as not visiting hospitals regularly could lead to more present financial thoughts before adapting to that. Given that patients stayed at home more during the pandemic, defecation problems could have been more apparent for cancer patients in general, as well as a consequence of a SARS-CoV-2 infection. Staying at home and less physical activity may lead to an increase in weight, yet patients reported weight loss. Long-term patients might have skipped follow-up examinations and hence not detected tumour recurrences. Other reasons might be increased anxiety and COVID-19 infections [22].



Both before and during COVID-19, QOL scores were reported to be lowest and closest after radiochemotherapy (day 35). This may be because patients’ already compromised QOL is more stable to external factors such as the pandemic, as their main focus is on their disease and the immediate side effects of radiochemotherapy [3,4], superseding possible threats from COVID-19.



Regardless of the pandemic, females had lower QOL than males in all surveys, which is supported by our findings from March 2020 to June 2021 for the first ten weeks of treatment [13]. During treatment, females receive slightly higher deposited energies per weight of ionising radiation, which could explain the differences in QOL [23]. In addition, increased chemotherapy-induced toxicity in women could worsen QOL [24]. The annual follow-ups of females stood out, as their QOL decreased by a great margin during the pandemic. Sex-related factors are important, as females who are pregnant, have had a miscarriage, are postpartum, or experience physical abuse are at greater risk of mental health impairments [25]. However, this does not explain the huge differences in QOL years after treatment. Though, it should be noted that the follow-ups were completed by only five to sixteen females, limiting the findings.



Patients who were younger than 65 years of age were more affected by the COVID-19 pandemic during radiochemotherapy than patients aged 65 years or older. Some studies have pointed out that the impact of radiochemotherapy on QOL decreases with increasing age [26,27]. The COVID-19 pandemic or other external factors may be an additional burden for younger patients during treatment, while older patients are less affected by it. Another study found that increasing age is a protective factor for mental health during COVID-19, as it is associated with less stress and fewer psychological problems [28]. This may be due to life reflection and adaptive use of personal memory and generativity [29], and highlights the resilience of older patients.



Compared to the time before COVID-19, cT4-staged rectal cancer patients lost more weight during the pandemic than their cT1-3 counterparts, which is directly linked to higher appetite loss. COVID-19 infections and worries could have contributed to this. Delays in seeking medical care may have led to more frequent proliferation of cancer cells. Because of their exponential growth, this would have had a more consuming effect on patients with higher stages of cancer, explaining the findings.



Research using the QLQ-C30 questionnaire and comparing QOL prior to and during the pandemic revealed different results: A study observing Danish cancer patients [30] showed comparable results, though lower QOL and the fear of getting infected with COVID-19 were correlated. Another survey from Denmark investigating hematologic cancer patients indicated lower QOL during the pandemic [31]. Among Italian head and neck cancer survivors, a significant deterioration in physical (p = 0.028), role (p = 0.030), and emotional functioning (p = 0.041) was found [32]. Significantly worse insomnia (p < 0.0001), fatigue (p = 0.003), loss of appetite (p = 0.006), financial difficulties (p < 0.0001), and cognitive (p < 0.0001) as well as social functioning (p < 0.0001) scores were found for stage III/IV cancer patients in Poland [33]. However, one should be cautious when transferring results to this study. Besides either including other or different types of cancer and covering shorter time periods, countries in Europe showed varying COVID-19 developments [34]. A study conducted by us regarding an overlapping rectal cancer patient sample for the first four questionnaires from March 2020 to June 2021 showed more significances between the COVID-19 and Non-COVID-19 groups. Particularly, day 0 stood out with five functional (physical, role, cognitive, social functioning, global health status) and four symptom scores (fatigue, pain, nausea and vomiting, weight loss) changing significantly, though the differences decreased gradually over the next time points [13].



This study focused on the impact of the pandemic on rectal cancer patients. During a pandemic, there is a need to be more responsive to patients and their concerns and fears, as the crisis has an additional negative impact on QOL on top of the catastrophe of the disease itself. However, patients’ QOL may be affected not only by the COVID-19 pandemic, but also by other similar events such as economic, political, or environmental crises. Patients should be offered more psychological support during such periods.



What we cannot assess is whether the pandemic itself, through the threat of COVID-19, or the restrictions imposed by policymakers, or both, caused the decline in QOL. We are even less able to assess whether fewer restrictions would have helped to improve QOL.




5. Conclusions


Trends in impaired quality of life were observed in long-term rectal cancer patients during COVID-19, even years after they became diagnosed with cancer. External influences such as the COVID-19 pandemic can have a significant impact on quality of life in addition to cancer and the effects of its treatment. One could speculate that such serious events as the war in Ukraine will also affect the quality of life. This should be considered when providing psychological care.
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Figure 1. Flowchart of patients leading to the 489 study participants. The table shows the number of patients per questionnaire and is further divided into patients who completed a subsequent questionnaire without completing the first initial questionnaire and patients who completed both the first and a subsequent questionnaire. 
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Figure 2. Boxplots of functional and symptom scores prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic, with whiskers defined as the 5th and 95th percentile and points marking outliers. Means and standard deviations are shown over the boxplots in light orange. If no boxplots are displayed, more than 75% of the values are at 0%. Scores were collected one year after surgery. Functional scores can be seen in (A), symptom scores in (B). 
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Figure 3. Boxplots of functional and symptom scores prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic, with whiskers defined as the 5th and 95th percentile and points marking outliers. Means and standard deviations are shown over the boxplots in light orange. If no boxplots are displayed, more than 75% of the values are at 0%. Scores were collected two years after surgery. Functional scores can be seen in (A), symptom scores in (B). 
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Figure 4. Boxplots of functional and symptom scores prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic, with whiskers defined as the 5th and 95th percentile and points marking outliers. Means and standard deviations are shown over the boxplots in light orange. If no boxplots are displayed, more than 75% of the values are at 0%. Scores were collected three years after surgery. Functional scores can be seen in (A), symptom scores in (B). 
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Figure 5. Boxplots of functional and symptom scores prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic, with whiskers defined as the 5th and 95th percentile and points marking outliers. Means and standard deviations are shown over the boxplots in light orange. If no boxplots are displayed, more than 75% of the values are at 0%. Scores were collected four years after surgery. Functional scores can be seen in (A), symptom scores in (B). 
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Figure 6. Means and error bars of nine functional and fourteen symptom scores combined, with sample sizes. Functional scores have open symbols and symptom scores have filled symbols. Prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic over the course of eight time points: before (day 0), during (day 14) and at the end (day 35) of radiotherapy, right before surgery (day 70), and at yearly intervals after surgery (days 435, 800, 1165, and 1530). 
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Figure 7. Means and error bars of nine functional (A–I) and fourteen symptom scores (J–W). Prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic over the course of eight time points: before (day 0), during (day 14) and at the end (day 35) of radiotherapy, right before surgery (day 70), and at yearly intervals after surgery (days 435, 800, 1165, and 1530). Each letter represents the score written to the left of its subfigure. 
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Figure 8. Means and error bars of nine functional and fourteen symptom scores combined, by sex and with sample sizes. Prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic over the course of eight time points: before (day 0), during (day 14) and at the end (day 35) of radiotherapy, right before surgery (day 70), and at yearly intervals after surgery (days 435, 800, 1165, and 1530). Females are highlighted (grey symbols in the background indicate males) in (A), males (grey symbols in the background indicate females) in (B). Solid lines are Non-COVID and dashed lines are COVID scores. 
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Figure 9. Means and error bars of nine functional and fourteen symptom scores combined, by age and with sample sizes. Prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic over the course of eight time points: before (day 0), during (day 14) and at the end (day 35) of radiotherapy, right before surgery (day 70), and at yearly intervals after surgery (days 435, 800, 1165, and 1530). Patients aged ≥ 65 years are highlighted (grey symbols in the background indicate patients aged < 65 years) in (A), patients aged < 65 years (grey symbols in the background indicate patients aged ≥ 65 years) in (B). Solid lines are Non-COVID and dashed lines are COVID scores. 
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Figure 10. Means and error bars of nine functional and fourteen symptom scores combined, by cT-stage and with sample sizes. Prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic. Each side shows four graphs with the same four data sets, with the left side putting emphasis on (=colouring) less advanced cancers (TNM cT1-3), the right side on more advanced cancers (TNM cT4). The data are plotted over the course of four time points: before (day 0), during (day 14) and at the end (day 35) of radiotherapy, and right before surgery (day 70). Solid lines are Non-COVID and dashed lines are COVID scores. 
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Figure 11. Means and error bars of nine functional (A–I) and fourteen symptom scores (J–W). Prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic. Each letter displays one subfigure with two graphs and represents the score written to the left of its subfigure. All graphs show the same four data sets, with the left side of a subfigure putting emphasis on (=colouring) less advanced cancers (TNM cT1-3), the right side on more advanced cancers (TNM cT4). The data are plotted over the course of four time points: before (day 0), during (day 14) and at the end (day 35) of radiotherapy, and right before surgery (day 70). 






Figure 11. Means and error bars of nine functional (A–I) and fourteen symptom scores (J–W). Prior to (Non-COVID) compared to during (COVID) the COVID-19 pandemic. Each letter displays one subfigure with two graphs and represents the score written to the left of its subfigure. All graphs show the same four data sets, with the left side of a subfigure putting emphasis on (=colouring) less advanced cancers (TNM cT1-3), the right side on more advanced cancers (TNM cT4). The data are plotted over the course of four time points: before (day 0), during (day 14) and at the end (day 35) of radiotherapy, and right before surgery (day 70).



[image: Healthcare 11 01981 g011]







[image: Table] 





Table 1. Descriptive statistics of the surveyed group of patients.
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Non-COVID-19 (%)

	
Varying Non-COVID-19/COVID-19 (%)

	
COVID-19 (%)






	
Patients

	
244 (50)

	
169 (35)

	
76 (16)




	
Age

	
mean: 63.5 years

	
range: 23–86 years

	
mean: 63.1 years

	
range: 15–90 years

	
mean: 64.3 years

	
range: 41–93 years




	
Sex

	
male: 174 (71)

	
female: 70 (29)

	
male: 122 (72)

	
female: 47 (28)

	
male: 47 (62)

	
female: 29 (38)




	
Stage

	
0 (%)

	
1 (%)

	
2 (%)

	
3 (%)

	
4 (%)

	
0 (%)

	
1 (%)

	
2 (%)

	
3 (%)

	
4 (%)

	
0 (%)

	
1 (%)

	
2 (%)

	
3 (%)

	
4 (%)




	
cT

	
-

	
1 (0)

	
25 (10)

	
153 (63)

	
65 (27)

	
-

	
4 (2)

	
12 (7)

	
113 (67)

	
40 (24)

	
-

	
2 (3)

	
10 (13)

	
45 (59)

	
19 (25)




	
pT

	
26 (11)

	
18 (7)

	
71 (29)

	
106 (44)

	
24 (10)

	
30 (18)

	
15 (9)

	
39 (23)

	
72 (43)

	
13 (8)

	
8 (11)

	
7 (9)

	
20 (26)

	
39 (51)

	
3 (4)




	
cN

	
62 (25)

	
128 (53)

	
54 (22)

	
-

	
-

	
40 (24)

	
71 (42)

	
58 (35)

	
-

	
-

	
17 (23)

	
31 (41)

	
27 (36)

	
-

	
-




	
pN

	
152 (62)

	
58 (24)

	
34 (14)

	
-

	
-

	
130 (77)

	
31 (18)

	
8 (5)

	
-

	
-

	
57 (75)

	
15 (19)

	
4 (5)

	
-

	
-




	
cM

	
190 (78)

	
54 (22)

	
-

	
-

	
-

	
149 (88)

	
20 (12)

	
-

	
-

	
-

	
58 (77)

	
18 (23)

	
-

	
-

	
-




	
cUICC

	
-

	
10 (4)

	
43 (18)

	
136 (56)

	
55 (23)

	
-

	
8 (5)

	
28 (17)

	
111 (66)

	
21 (13)

	
-

	
4 (6)

	
10 (13)

	
44 (58)

	
18 (24)




	
pUICC

	
-

	
60 (25)

	
74 (30)

	
72 (30)

	
38 (16)

	
-

	
58 (34)

	
58 (34)

	
35 (21)

	
19 (11)

	
-

	
21 (28)

	
24 (32)

	
14 (19)

	
17 (22)




	
Grading

	
-

	
9 (4)

	
194 (80)

	
41 (17)

	
-

	
-

	
9 (5)

	
137 (81)

	
23 (14)

	
-

	
-

	
2 (3)

	
62 (82)

	
12 (16)

	
-








Non-COVID-19 = patients interviewed exclusively before the COVID-19 period. Varying Non-COVID-19/COVID-19 = patients interviewed before and during the COVID-19 period. COVID-19 = patients interviewed exclusively during the COVID-19 period.



















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file13.jpg





media/file4.png
‘1 -Year FoIIow-up‘

0.747

() [ }
= S Ly vhwwo_ 1ybrem
o o
PWU > S —_— swa|qo.d
S 8 g L o — === — uoneoss}ap
‘N m ' o m—, 4 SWOAWAS JOBI)
o S L ¢ o § — ===+ |eunsajulolseb
3 ——  — oAjoedsied 2
? L, e — b aininy 2 C, ° SRETIERETS
a T $ o Adelsayjowayo
T - — “ uogouny R swaqoud
L= & §enes ¢ Lo uopuNjoILL
o 8- ST
2 | ofew S L erouel
T . —————————g Apoq m
~ s, eaoyllelp
Sr e m=====_ |snmes ;-
T I ——— .« @ yyesy|eqolb 3
& o ey [eqol m_”. uonedisuod
1
& r————— Buuogouny &
O b e — $ |e100s i sso| ayjadde
= L
3 [ . ¢ Buogouny 5 [ elUWOSU|
sl . ¢ §omuboo gO: S
o <r
6 L
S - E—— Buuogouny s L, esoudsAp
L= 0 §eupuwe £
<t [ ]
o 5 S Co ured
S — uuopouny &
l— e - 9|0J < Buiiwon
L sL pue easneu
< Q.
S — " ¢ buiuogouny & I
n__u. H H — N ‘l_MO_w\AEQ .._/_n_u _”. "'IIGDD_“—NH_.
¢ T o rr 1 1 r~rr
(=] (=] (= (=) (=] (=] o o o o o o
m (-] ({] << N m o0 o < N
< (%) se109s [euolyoung o0 (%) sa109s woydwAg





media/file18.png
-0 2 65 Non-COVID-19

A - > 65 COVID-19
100-
— n=[148138 110 128 105 79 55 52
o — n=|32 35 32 31 14 24 28 17
S— g 80— X —
D O
= Bl el &80
9 ¢
" T
()
> 5
;¢
@
> >
< N
0 | | | | : i | | |
0 14 35 70 435 800 1165 1530
Time period (days)
8- <65 Non-COVID-19
8- <65 COVID-19
B100—
— =[180170 154 148 92 65 39 35
o~ — n=|29 28 24 26 19 24 15 11
~ S| 80-
2 o] -
e ve H— — -
9 § 60—
O 0L =
QO —
o g 40
T2 1& T “ ------- 1 Iiaiaiety - SCELEES -
Q E 20_ + P
> >
L D "

0 14 35 70 435 800 1165 1530
Time period (days)





media/file21.jpg





media/file3.jpg
1-Year Follow-up

A 0004 030 00408 02T P02 00T p:0103 pOATD $:0800

|l

syl 3+

fun

or
global

St

3 e






media/file22.png
»
—
8 &« 5 & o 8 o 9 @ o 8 8 8 8 2 o o o 8 o ! ol
- ® © =% «§ o - ©®© © ¥ N o - - o - © < ~ o - © o 0 Ay
e 1 1 1 | I T ST ST L L L e s 1 1 s 1 | I — 9 1
-2 S 2 a8 |R -2 mVu = B .
O = 1
T T . 1 n T 1 V O D
) ] I ] ] ] cC C
o I =
- -3 -3 -3 e 2 e =
Z O 5 O
-l o o =4 o
= Lo o — . o (e © ® Z @)
_ ¥ = X W
H - -
- & -8 -3 , . o - 93
| < | < | < | < | < E
- - o - e L
- o + — o — i - =} - o - o i !
o o o o o o (=] (=] o (=] o o o o [=] [=] o [=] (=] (=] o o (=] o (=] o (=] o o (=] (=] (=] o o o o o (=] o o o o + ' E
o -] w < (3] o 0 o b3 N o (-] (-] < o~ o © ©o < o~ o © (=] o (3] o [--] w0 < o~ o -+] =] b3 ™~
- L - -~ - -~ ™~
OBuiuonouny jeuoijows - snjejs yyeay |eqolb  — aanoadsiad ainyny = ured © sso| ayjadde © sainoyp jeoueuyy = swojdwAs joesy 16 . _
- ==} w < o~ o o -— 0 o < ™ [=] - © ©o < o™ o o o (==} 0w < o~ o - [--] o -— 0 o < o™ o
| T T T R | I T N R 1 | I T R ST 1 | I T ST N | I | I T R R 1
# Bei— PR - R - R - R [ R — 853 "
4 ,,,M ..., N
o £ - & - @ - &3 3 -3 - & —t——F —
L= v e & L = ,
(=] o o o o o
- R R - R - R - R R
™
|
- -8 3 - & - & -3 3
-
L < = < < L < = -
- - - - - -
— o o — o d — o o —
(=] (=] m (=] o o o o [=] o o o [=] (=] =] o o o [=] o o o o o (=] o o o o o (=] o o =] o o [=] (= o o o (=] [=] o o o [=] [=]
m © w0 g o~ 40| (=] w0 =< o~ _.Ol @ ©o b3 o~ 40| 0 ©o = o~ 40| 0 (7] <t o~ 40I © w0 - o~ aol (=] w < o~ AOI (=] w0 s ™~
@ Bujuonouny ajou W Bujuoiyouny je1nos T uonouny jenxas X BuiIWwoA pue easneu < eluwiosul 54 eaoyJJelp F s)o0y0 apis owayd = sso| JybBiam
- [--] w =t (3] o - =] [1-] b4 (3} o - - o - o - [~ w0 b3 o~ o - (-] w0 = (3] o - (5] © = o~ o
| " 1 i 1 M 1 " 1 1 L 1 1 M 1 L 1 1 1 M L L L M 1 " | 1 1 1 1 i 1 1 1 i L 1 1 " | 1 1 1L L 1 I Loa 1 i 1 L
o o e o381 R - R i
-8 -3 0 3 H & 3 - @ B
-3 -3 3 _ E 3 -3 -
o o o : BB o o
- R o F " [ & g ol =4 - R B
-3 -3 e 9 -3 -9 -
L < - ; L < | < L < L
- - - - .~
.. - o $ -0 ) — O — O - o T —
o o o o (=] o (=] o o o o (=] [=] o o o o o (=] o (=] o o o o o o o o o (=] f=] o o o o (=] o o o (=] o
= 40I © [T-] 3 ~N 40l -] ©o g o~ w =] © = o~ m © ©w b2 o~ aOI (-] w0 = 3] m L] o < o~ w © ©0 g o~
< Buiuonouny jeaisAyd QBuiuonouny aaiuboo © abewn Apoq = anbey = eaoudsAp o uonednsuod ? swoajqosd uonunyoiw = swiajqoad uoesop

(%) s@109s |euoyoung (%) s@109s woydwAg

Time period (days)

700 14 35

0 14 35

70

700 14 35

0 14 35





media/file19.jpg
R T1-3 Non-COVID-19 -8 T4 Non-COVID-19
- T1-3 COVID-19 -& T4 COVID-19

100 T T4 100
_— n=pa6220 202 21482 79 62 62
X =, n|46 46 41 4115 17 15 19
< 51 80 80
o 2| e0 60
o 3
n =
gg 40 40
© 8
o E| 20 20
S 3
{9

09— T T T 1 0

014 35 70 0 14 35 70
Time period (days)





media/file7.jpg
3-Year Follow-up

- oncovD
- covo

|

onpadsiod &

oy

wonouny

et

!}

abouw

P75 080 RO p=0As P0G PO PROETT 00T pROSTA

|

!

100-

(%) 501095 feuopouny

A

Z 5 & g °

8 8 8 R

(%) s109 wioiduks

501 WBiom
swagoud
“voneoojop
Sworduwis oen
Teusauoised
S0y opis
Kdesaupouao

swoqoud
wonumon

sonmoyp
eueuy

Bunuon
pue casneu

ontne





media/file10.png
‘4-Year FoIIow-up‘

=0.213

0.757 p=0.300 p=0.516 p

0.294 p=0.244 p=0.571 p=0.798 p=0.413 p=

p:

A

()
>
3 o
5 B
z O
il
| | e—— —] eanoadsied
[— == " auniny
— i i uolnouny
B - " |enxas
— ] 30w
[ e — : - Apoq
e — 1 ® snjejs
_”_|II_|_ e o ¢ yjeay |eqo|b
e+ Buiuonouny
[ I e e ——— - |e100s
—— . ¢ Buluonouny
[ — 8 [ eanpuboo
e ——— , ¢ Buluonouny
_HTTII" 1 e e ¢ |euolnows
—— —— ¢ Duluonouny
- = ——  §op0
e ——— Buluonouny
[ e ——i0 @ @ @ | |eoIsAyd
1 ¥ || . || . 1 ¥ 1 ¥ 1
= (= (=] (= (= o
e o ©0 < N
(%) s@409s jeuonound

0.235p=0.687p=0.973 p=0.339p=0.400p=0.440p=0.922p=0.052p=0.4770=0.229p=0.803p=0.794p=0.089p=0.351

p=

B

_”m . ~=Ss0| Jybram
— | SWe|qoud

L — e —1 UOI}B08J8p

r o "“_.-mEoEE% 1081

. —— === - |eunsajulo.seb

. s)08)) apIs
C . ; ; “\EmhmEoEmco

— | SW9|qo.d
L " e ——1_ UOILIN}OIW
" saNdIYIp
Lo |eloueuly
C. eaoyJielp
C, uonednsuod
_”m sso| a)jadde
L BIUWOSUI
C® eaoudsAp
Ce ured
Buniwoa
Ls pue easneu
I e——— === L
1 " | T 1 T I T T T
S 8 8 8 ] °

(%) sa109s woydwAg





media/file14.png
T

1165 1530

T

800
T

™ |

o
©

(=]
©w

o
<

o o
o™

o
S
OBuiuonouny jeuonowa

T 1

1165 1530

800

o
©

o
©w

o
<

(=] o
o™

B100

Buiuonouny ajou

1

T

1165 1530

800
T

™ |

o
©

o
L]

o
=

o o

o
o o~

< Bujuonyouny jeaisAyd

1165 1530

70 435
I

o
©

o
w

o
<

o o

(=]
o o~

L snjejs yyeay jeqo|b

o
©

o
©

o
<

o (=]
o~

(=
o

1
W Buiuonyouny je1vos

70 435
11

(=
o

o
©

o
©

o
<

o (=]
o~

Q Bujuonouny aAIuBo9

800

70 435

35

0 14

——r——7—
o © o
o o o
e

aAnoadsiad ainyny

1165 1530

800

70 435

35

0 14

o
-]

o
-]

(=]
<

o
o~

uoljouny |jenxas

1165 1530

800

70 435

o
-]

(=]
©

o
<

8 &
o abeun Apoq

n

T
800 1165 1530

11
70 435

35

(=] o o (=]
3 _ ™ _ ™ (=]
g z|ﬂ’ g 8 @ -8 )
-

8 8 8 8 |8 A

s - - l\ - - prm— (®))

= i 3 . 8 : = o > -~

@ g @ : @ @ B O 1

w0 | w | v F 2 0 w0 C m

- -9 g .. -2 =53 W -

2 -2 -2 — R -2 o O

2 -3 -3 -3 -3

o - o - o - o L o
8 8 8 ¥ & ° 8 8 8 ¥ R ° 8 &8 8 % R -~ 8 8 8 8 R °

= ured = sso| aadde @ sannoyyp eroueuy O swoydwAs joes 16

[=] (=]

2 -2 -2 -2 -3

e oot b, o -~ L -

8 | 8 |8 |8 | 8

- = = = -

[=] o o (=] (=1

2 8 - 2 B3 B3

[Te] I5 I5 Im I5

Y 9 -9 - -2 i

(4 B - R - R H R

3 -3 -3 -3 -8

g | < | < < <

-— - - - -

o - o - o - o o Tt
o o o o (=] (=] o o o (=] o o [=] (=3 (=] o o o (=] o o o (=] o [=] o o o o [=
m o« o <t o~ m o o g o~ 40| © ©w s o~ mW © w0 < o~ 40| @ w0 < o~

X BuiIWoA pue easneu < BlUWLIOSUI o eaoyuaelp = sjoaye apis owayd = sso] Jybiam

[=] (=}

3 -8 -3 -8 -3

S ool - b - -

8 | 8 |8 | 8 | 8

= = = b= =

(=] o (=] o (=]

2 8 B3 . M 8 B3

o I 1 w I 3 wn .

3 -8 == — —3 -8 .

(< - R —t H R H R - R

3 -3 —t 38 H 3 -3

= | < = < -

-— - -— - -

o - o - o ==l - o
o o o o o (=] [=] o o [=] o o (=] o o o o o (=] (=] [=] o o o [=] o o o [=] (=
m ==} o =t o~ aOI [-=] w0 b3 o~ 40I o L] s o~ aOI @ w0 3 o~ aol =] w0 = ™~

i anbijey = eaoudsAp o uonediysuod 9 swajqosd uonunNdIw = swajqoid uoyesssep

v

(%) sa409s Jeuoljoung

(%) sa109s woydwAg

Time period (days)





media/file11.jpg
Average scores (%)

---©- Non-COVID-19 - -8 COVID-19

n=[328308 264 276 197 144 94 87
61 63 56 57 33 48 43 28

3]

Symptom Functional

T T T I T T 1
014 35 70 435 800 1165 1530

Time period (days)





media/file6.png
12-Year Follow-up|

0.447 p=0.382 p=0.445 p=0.492 p=0.472 p=0.208 p=0.516 p=0.589 p=0.923

p:

A

a
o5
3 o
B
z D
(N |
— e ——— | 9A08dsIad
L. e —— Cainyny
el — @ ¢ LONOUN}
[ S
ee—— sbew
_Hi - Apoq
re LT s 1@ ¢ SNIE]S
r— == 0 e :l_.:_mmc _mpo_m
———— Buiuonouny
_n_lTI “ " |e10os
——— . o ¢ Dbuluonouny
[ ————— @ § o uboo
 — . e ¢ buluonouny
L — e — ———ie @ § |euoljow?d
e — Buiuonouny
_H_|.IIL. 9|0
I — ® ¢ Buluonouny
(= — o8 §eoishyd
© © © © o o
40| 0 © <t N
(%) s@409s |euoljoung

0.623p=0.258p=0.250p=0.228p=0.800p=0.780p=0.136p=0.069p=0.184p=0.682p=0.131p=0.124p=0.075p=0.412
i

i

p=

100

B

1
(X J

-SSO| Jyblam

swa|qo.d
| uoijeoajep

swoldwaAs joel)
" jeunsajulolseb

: — SLENERETS
e .|.“.>qm_o£orcmco

swa|qo.d
" uonN)oIW

sonINoIIp
|eloueuly

eaoyJelp

uonednsuod

Sso| a)jadde

BuniwoA

pue easneu

-anbiey

© < N

(%) se109s woydwAg






media/file15.jpg
Average scores (%)

Symptom Functional

Average scores (%)

Symptom Functional

b

2
i

S
&
2

8

-e--e F Non-COVID-19
+-o. FCOVID-19

oo o2 om0 2
0 1 o1 8 5

014 35 70 435 800 1165 1530
Time period (days)
-8 MNon-COVID-19
@ MCOVID-19

34220 193 199 145 106 65 59
639 3 M 2 %2 2

B S S 7 S e
014 35 70 435 800 1165 1530

Time period (days)





nav.xhtml


  healthcare-11-01981


  
    		
      healthcare-11-01981
    


  




  





media/file16.png
Average scores (%)

Symptom Functional

Average scores (%)

Symptom Functional

0

= F Non-COVID-19
@ F COVID-19
100-
n=|94 88 71 77 52 38 29 28
=25 24 20 16 11 16 11 5
8011 = T
606 ) g e _
40— =P S S I :
20—
01 I — | I I |
0 14 35 70 435 800 1165 1530
Time period (days)
-8 M Non-COVID-19
-2- M COVID-19
100-
=p34220 193 199 145 106 65 59
n=|36 39 36 41 22 32 32 23

1 | — | | | |
0 14 35 70 435 800 1165 1530

Time period (days)





media/file2.png
Consecutive patients
n =665

Patients asked to
participate
n =594

Patients were
unavailable
71 (10.7 %)

Patients agreed to
participate and completed
at least one questionnaire

Patients refuse
participation
105 (17.7 %)

d

n =489
Questionnaire 1 2 3 4 5 6 7 8
Day 0 14 35 70 435 800 1165 1530
Patients 389 371 320 333 230 192 137 115
Xth, not 1st - 70(189%) | 51(159%) | 52(15.6%) | 38(16.5%) | 28 (14.6%) | 24 (17.5%) | 15(13.0%)
1st and Xth - 301 (81.1 %) | 269 (84.1 %) | 281 (84.4 %) | 192 (83.5 %) | 164 (85.4 %) | 113 (82.5 %) | 100 (87.0 %)






media/file20.png
* ¢

Average scores (%)
SymptomFunctional

T1-3 Non-COVID-19

T1-3 COVID-19

T1-3
246229 202
46 46

41

8-

T4 Non-COVID-19

-&- T4 COVID-19

T4
62

214182 79

41

15 17

15

62
16

- 100

—- 30

=HI- 60

- 40

— 20

0 14 35
Time period (days)

70 0 14 35





media/file5.jpg
2-Year Follow-up|

H Hs =
8¢
53 L=
n
H podeisd &
[ ——— B H
I =] "aaniny 2
E———— ) il m
Ht———_ml g i |
= 3
o}
Fl=——————— £
b g
I —— T b4
== — e e fumsureaod £
H Suorum, &
i
= e E
5 Suogoury
=
== T % foumusco
| 4 Buogouny ¢
. :
flaar———— i e
Buoouny £
— |
e —— o H
3 buvonoun; £
= ..
3 EYEIR (CU TR |
g8 28 8 °
<7 (%) soso0s feuopouny @ (%) sei00s woiduks

ssoluBlom

swaqoid

Bupwon
ue easney

onbie;





media/file1.jpg
Consecutive patients

n=665

—

Patients asked to

participate
=59

Patients were
unavailable
71(107%)

Patients refused

———{"Saraion
Patients agreed to 105(17.7%)
oricome sicommetsd
-
e I T N O S T )
] I T O O O 2






media/file12.png
Average scores (%)

Symptom Functional

100

n:

80—

60-

40-

20-

—---O- Non-COVID-19 -#+-8- COVID-19

328308 264 276 197 144 94 87
61 63 56 5T 33 48 43 28

a )
«© A A a E‘;;_:I
“-;\_ pn /;—Er

|3

\- —

1 I 1 | | I |
0 14 35 70 435 800 1165 1530

Time period (days)





media/file9.jpg
- on.covD
- covo

|

|

~

-

onoadsiod

oy

wopury
Frenes

obow
Kpoq

smers

ey fegois

Buuogouny

ATRTRTA

e

4-Year Follow-up

—

5}

=

A

o

eoos

Buuogouny
onpuB0d

Buwogouny
Teuonows

Buuogouny
o0

Buomuny
ashud

028550 68750 5735-0 385D 40050 4405-D 5225005250 47100 2295-0 80350 T545-0 0B85-0 351

i

100

A

(%) s010s jevopouny

8 8 8 R °

(%) s01095 woiduAs.

B
100

ss01 5o

leunsauoised

S0 opis
Kdesauousio

swoigoid
vopumo

soroup
teueuy

oouuep
onedisuoo

ssof eynodde

Bupuon
pue casneu

ontney





media/file0.png





media/file8.png
‘3-Year FoIIow-up‘

0.036

iwwo_ iy @_®>>

O |

w n. . F : &

0 A n

z 3 g — e, | SWo|qoud

88 2 L e  —— === —{§ uoneosoop

‘N 2 ¢ e =] swojdwAs ey
<+ T L $§ o —— === |eunsajulosseb
el — oAljoadsiad &
_0_. h | g l®.=x_“_.3n_. % no o H"lwn—om.t.m opIS
o @ s i Adessyjowayo
I — uopouny - I o ] SWOIqOM
7l —— e §[enxes T- e ¢ —— === uopunpiw
Q. Q

D
~ 28 sanNoIYIP
S [ — Mwmmh_ s [ elouBUl
a3 2
- 3 Co eaoyllelp
3 [ ¢ SNjE}s a
T —— " yieay |eqo|b
S ’ HiEey 1240l w Ce uonedisuod
o — Buiuojouny <
e " le100s 23 sso| apjedde
0 S
. g butuogoury = o eluwosu
S L o— 1 e ¢ oAubod 7 -
o (e}
D o — . ¢ Buonouny S L, esoudsAp
Ll ===  freuopows &
N & Ca uled
< e [ | & '
3 ——— buuogouny &
7 [ = K Bre o ; -1 Buniwon
= T ° | " pue easneu
Yo} Q.
5 - I » ¢ buluogouny  ® —
m.u. n i 108 e l_mo_w>£Q mv:‘_u HM ° .|T|I—|l®3@_u—m..—
e 1 . | | L) 1 L 1 L] 1 L) o I T T T T T ] T T T
Q o (=4 = =) (=] = (= = = (=) (=
m (oo} o < N m 0 (o) < N

< (%) s@109s Jeuonoung m (%) sa109s woydwAg





media/file17.jpg
Average scores (%)
Symptom Functional

Average scores (%)
Symptom Functional

>

]

- 265 Non-COVID-19

i - 265COVID-19
nusiss 10 1 05 70 s s
nde s 2 s 1w 24 28 17
804
60
404
204
e
014 35 70 435 800 1165 1530
Time period (days)
& <65 Non-COVID-19
@ <65COVID-19
100+
Jeoro 15 1as w2 65 a0 s
Jeo 28 20 2 19 2 15w

014 35 70 435 800 1165 1530
Time period (days)





