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ABSTRACT AND KEYWORDS

Introduction: The lockdown period due to the coronavirus disease 2019 (COVID-19) in
Spain has probably had an important emotional impact on chronic patients and hence in
those who are suffering from inflammatory bowel disease (IBD) due to their high risk of
emotional disorders. The aim of this study is to know how COVID 19 influenced to the
patients suffering from IBD during the quarantine period, focusing heavily on the
psychological distress through the Perceived Stress Scale-10 (PSS-10), and also the impact

of the pandemic on therapeutic adherence using Visual Analogue Scale (VAS).

Patients and methods: A prospective, unicentric and analytical observational study was
carried out in IBD unit during August 2020. Patients were contacted and interviewed by
phone. A descriptive analysis was carried out and, subsequently, the factors associated with
the loss of therapeutic adherence and higher-moderate levels of stress were analyzed

through Logistic regression multivariate analyses.

Results: 426 patients were included with a median PSS-10 score of 12 (10-16). A higher
level of stress was reported between those who were not married, women, and those who
experimented an increase of IBD related symptoms. Adherence to treatment was not

associated with stress level based on PSS-10 questionnaire.

Conclusions: Although the lockdown period due to COVID-19 pandemic has probably
had an important emotional impact on Spanish population, IBD patients had in general
lower PSS-10 scores. It could be due to a good patient-physician relationship, which

contributed to sustaining a good adherence to medications in those patients.

Keywords: SARS-CoV-2, perceived stress, therapeutic adherence, Inflammatory Bowel

Disease.



INTRODUCTION

The coronavirus disease 2019 (COVID-2019), caused by “Severe Acute Respiratory
Syndrome Coronavirus 2” (SARS-CoV-2) and its very fast worldwide diffusion triggered
that World Health Association (WHO) declared a world state of emergency on January
30", 2020, and a pandemic on March 11" 2020. Nowadays, in accordance with John
Hopkins University data, the SARS-CoV2 has induced more than 46.600.000 of

documented infections and more than 1.200.000 directly attributed deaths (1).

Since the beginning of the pandemic, significant COVID-19 epicenters included China,
Italy, Spain, France, South Korea, Iran, Japan and Germany among others were noticed.
As these different countries passed through the stages of the outbreak, different approaches
to reach COVID-19 containment were put in place with the aim of reducing human-to-

human transmission(2).

In Spain, one of the most affected countries at the onset of the pandemic, very strict
attitudes to prevent the spread of the disease were adopted by declaring a nationwide state
of alert on March 14", From 16" March to 21" of June, a population lockdown was
imposed. Hence the authorities controlled personal movements, public gatherings were
cancelled, schools were closed, and so were most of private and public non-essential

businesses. Similar measures were implemented as in the 2003 SARS epidemic was done

3).

This situation of isolation by an unknown and potentially serious disease has been able to
have an important emotional impact on the general population and probably this impact
may have been greater on patients with chronic health conditions as inflammatory bowel
disease (IBD). Special attention deserved patients treated with biologics or

inmmunomodulators agents that have more aggressive IBD and a potential increased risk



of serious infections. Some factors such as psychological distress, employment situation,
patient’s beliefs about medication and doctor-patient discordance have been noticed
previously as some reasons of non-adherence to medication in IBD patients(4), and

COVID-19 pandemic may also have had a negative influence in these factors.

Therefore, the aim of this study is to know how COVID 19 has influenced to the patients
suffering with IBD during the quarantine period, focusing heavily on the psychological

distress and adherence to medications.

PATIENTS AND METHODS

Subject selection and recruitment

This investigation is a prospective, unicentric and analytical observational study conducted
in a public large teaching Hospital integrated into the Spanish National Health System
(University Hospital “Lozano Blesa”). Patients were recruited from the IBD Unit and all
of them had previously been registered in ENEIDA (Nationwide study on genetic and
environmental determinants of inflammatory bowel disease) database(5). During August
of 2020, patients were contacted by telephone by two trained researchers not involved in
the patient’s medical care. Inclusion criteria were age > 18 years old and clinic,
endoscopic/imaging and histological diagnosis of Crohn’s Disease (CD), Ulcerative Colitis

(UC) or Indeterminate Colitis (IC) for at least 6 months. See Figure 1.

Variables

Some variables were obtained by ENEIDA database (gender, age, medical history, IBD
type and treatment) and others by telephone interview (civil status, educational level,

smoking habit, patient-physician relationship, employment and economic situation).



During telephone interview, patients were also asked about symptoms related to IBD or

COVID-19 disease.

Definition of confirmed and probable SARS-CoV-2 infection

Confirmed SARS-CoV-2 infection was defined when the patient had a positive SARS-

CoV-2 CRP analysis.

Probable SARS-CoV-2 infection was defined when a person had fever with one or more

symptoms of lower respiratory track and no alternative diagnosis could explain the
symptoms but SARS-CoV-2 CRP analysis was not performed. This definition arises in the
context of the beginning of pandemic, in which the capacity to carry out CRP in Spain was
low due to lack of resources and a diagnosis by clinical criteria was chosen in patients who

did not require hospitalization.

Instruments used to assess perceived stress and therapeutic adherence

The emotional impact and psychological symptoms associated with the lockdown period

were evaluated using the Perceived Stress Scale-10 (PSS-10), with a range of 0-40 points.
The original Perceived Stress Scale consists of 14 items with a 5-point response scale
(O=never, 1= almost never, 2= once in a while, 3= often, 4= very often)(6,7).In accordance
with the guidelines from the original author, the short 10- item version can be created and
obtained by reversing the scores of the four positive items (items 6, 7, 8 and 9) and then
summing across all 10 items (1, 2, 3, 6, 7, 8, 9, 10, 11, and 14). This short version has
previously showed a reliable and valid measure of perceived stress in Spanish population,
where higher scores reflect higher levels of stress. Scores ranging from 0-13 would be
considered low stress, from 14-26 moderate stress and scores from 27 to 40 high perceived

stress(8).



Therapeutic Adherence was measured using Visual Analogue Scale (VAS), considering an

optimal therapeutic adherence >80% (range between 0 and 100%)(9). For statistical
analysis, it was considered to have therapeutic adherence if VAS >80% and lack of

therapeutic adherence if VAS <80%.

Statistical analysis

Data were analyzed using SPSS 26.0 (SPSS Ibérica, Madrid, Spain). Clinical and
demographic characteristics of the sample are presented as absolute and relative
frequencies (n (%)). Perceived Stress Score is expressed with median and interquartile
range (IQR). Normal distribution was assessed by Kolmogorov-Smirnov test, where p>
0.05 means normality. To study the relationship of qualitative variables we used Chi-square
or Fisher test. In the case of quantitative variables Student’s t Test or Mann-Whitney U
Test were used. A p value <0.05 was considered statistically significant. To study the level
of perceived stress and its related factors, patients with severe and moderate level of stress
were analyzed as part of the same group. The factors associated with the loss of therapeutic
adherence and higher-moderate levels of stress were analyzed through Logistic regression

multivariate analyses.
Ethical considerations

Participants had previously given their consent to be included in ENEIDA database.
Moreover, this study was also approved by the Aragon Clinical Research Ethics Committee
(CEICA) on July 29" 2020 (C.1. P120/386). Patients were explained that every data that
they provide was confidential and subject to anonymization. The study was carried out in

accordance with recommendations of Declaration of Helsinki.



RESULTS

Clinical and demographic characteristic of the study population

Of the 1700 patients who are under medical follow up in our IBD Unit, 1068 were contacted
by phone. Finally, 426 (39.8%) patients were included in the study. Figure 1 shows the

reasons for exclusion of the patients not include.

Clinical and demographic characteristics of the patients were shown in Table 1. During
the Spanish lockdown period of the COVID-19 pandemic, most of patients have not
symptoms related to their IBD (307; 72.1%). Among those who have symptoms (119;
27.9%), the most frequent was diarrhea and abdominal pain (49; 11.5%), followed by
bloody stools (25; 5.9%), increased number of stools without blood (24; 5.6%) and isolated

abdominal pain (21; 4.9%).

Most of subjects were not diagnosed of SARS-COV-2 infection (396; 93%). However, 9
patients (2.1%) suffered confirmed infection and 21 of them (4.9%) had compatible
symptoms without test confirmation. Furthermore, 356 patients (83.6%) did not have
relatives or close friends infected by SARS-COV-2 whereas 50 (11.7%) of them had
relatives or close friends who recovered at home, 9 (2.1%) in hospital and 11 patients

(2.6%) suffered deaths in their close circle.

Regarding economic situation of included patients, most of them do not have economic
difficulties (373; 87.6%) whereas 32 (7.5%) occasionally have them, 14 (3.3%) half of the

year and 7 (1.6%) have economic difficulties monthly.

Finally, the majority of participants refer a very good patient-physician relationship (317;

74.4%). 93 patients (21.8%) refer a good relationship, 14 (3.3%) improvable and 2 (0.5%)



of them refer bad relationship. On the other hand, the physician’s view of the relationship

is unknown.

Perceived Stress level of IBD patients during COVID-19 lockdown in Spain

People who participated in the study had a median PSS-10 score of 12 (10-16). Most of
them had low level of perceived stress (265 (62.2%)) compared to those who had
moderate or high level (161 (37.8%)). The answers for each question of PSS-10 scale are

showed in Table 2.

The level of perceived stress was more severe in woman, unmarried and among patients

with active IBD (Table 3).

Therapeutic adherence during COVID-19 lockdown

According to our analysis, the 79.3% of patients had an optimal therapeutic adherence to
IBD treatment during COVID-19 quarantine (VAS> 80%). Analyzing patients who were
treated with biologics agents a higher percentage of therapeutic adherence has been found.
On the other hand, between those who had superior studies a lower percentage of good
therapeutic adherence has been detected as showed in table 4. There is no significant

association between patient’s perceived stress score and their adherence to treatment.

DISCUSSION

In spite of the high amount of information about IBD patients and their management that
is being published since the COVID-19 pandemic outbreak, no data about the emotional
impact or adherence to medications and its consequences in those patients are available.

The psychological management of patients with chronic diseases is always a clinical



challenge considering the usual high incidence of emotional disorders, but it is even more
complex in new situations as a pandemic and a lockdown period that can trigger significant
stress and have an evident impact on their quality of life and also in their disease

course(10,11).

In this study including 426 IBD patients we aimed to evaluate their perceived stress
situation and the adherence to treatment during the lockdown period in Spain, one of the

strictest worldwide.

IBD patients who participated in the study had a median PSS-10 score of 12 (10-16), which
mean surprisingly a low stress level. Perceived Stress has been reported previously in
people who had suffered from the SARS epidemic in 2003 with a median PSS score of 20
(12), which means a moderate level of perceived stress. This results persisted even one year
later (7). Perceived stress has also been studied during COVID-19 pandemic among
Spanish healthcare professionals with evident higher levels with a median of 31.6 in those

who worked in an specific COVID-19 unit (13).

The fact that most of IBD patients and their relatives did not suffer the COVID-19 infection
could explain their lower perceived stress scores compared with COVID-19 patients and
healthcare workers. Low perceived stress scores have been noticed in healthy control
population in the COVID-19 outbreak(14,15), and also in people with other pre-existing
medical conditions(11). The fact that healthy people and IBD patients have a similar
perceived stress score could be explained through the good patient-physician relationship
that the study population have shown. However, this fact has not been studied before and

more evidence is needed.

A higher level of stress have been reported in those IBD patients who were not married,

women and among patients with active IBD.



Female patients have been pointed out before as an independent risk factor to a higher
perceived stress score during the pandemic related with a significantly more “perceived
helplessness”, which could also explain our results(14,15). General population with an
occasional couple (single, widowed or divorced)(15) have showed higher scores in the
same way as our IBD patients. However, it has not been showed in healthcare workers(13)

probably due to the fear of spreading the infection among their cohabitants.

Definitely, many of the daily activities and the way people related have changed in recent
months during pandemic, at least temporarily. This fact became more evident during the
lockdown, which may have influenced the emotional sphere of patients with IBD. The
limitation of movements caused a decrease in physical activity, which is supposed to
improve quality of life!”. Anxiety and depression have been noticed as important factors
leading to a lower quality of live and thereby a worse course of the disease, which could
lead to a further worsening of IBD symptoms as could have happened during the lockdown
period(16). This highlights the connection between both physical and mental sphere

(17,18) and stresses the importance of taking patient’s mental health into account.

Having IBD symptoms could be an important reason for a high level of perceived stress,
as our analysis has reported(19). Moreover, patients with active disease have significantly
higher prevalence of mood disorders compared to those in remision(19) as have been

noticed in other chronic diseases (20,21).

In our study, therapeutic adherence was also evaluated during the lockdown period among
IBD patients. There are several ways to evaluate the adherence to different treatments.
From all of them we chose VAS, which was identified as the best tool to assess adherence
in IBD(6,9). Despite the fact that it is supposed to be done as a showed straight line from

0 to 100 where the patients should point out where their adherence level is in a face-to-face



interview, it was easily done verbally through the telephone interview asking to the patient

the simple question: From 0 to 100, how often do you take your IBD treatment?

On this line, most IBD patients have been probably aware that they are chronically ill, so
they could be afraid that their disease or the treatments may predispose them to a worse
course of SARS-CoV2 infection. That could explain the reason why patients who suffered
from COVID-19 disease had lower adherence rates to medication. Furthermore, in case of

being infected, immunomodulatory treatment is usually withdrawn in clinical practice.

In the same way, non-married patients had also lower adherence rates than married ones.
Some authors reported that patient associations and their family contributed to reduce their
fear more than their physicians(22), which could explain why non-married patients could
be less adherent than others. Consequently, a good physician-patient relationship becomes
more important even than in normal conditions, especially in those cases with lower family

support(23).

The adherence to non-biological treatment (more often oral medication) were
significatively lower than adherence to biologic therapy as had been published before the
pandemic outbreak (24,25). This fact may be related to a more aggressive course of the

disease, which makes the patient more aware of the importance of an adequate adherence.

Psychological distress and doctor-patient discordance were associated with higher non-
adherence rates. However, in spite of the pandemic, perceived stress was not associated
with a lower adherence in our cohort, probably because of the great patient-physician
relationship. Therefore, it is not only important to make posology adjustments to improve
therapeutic adherence, but also psychological support to the patient at the time of the visit.

It is possible that non-face-to-face consultations may make this work difficult, but it is



important to emphasize this aspect especially in patients with identified risk factors related

to non-adherence(24).

The male gender(26,27) and younth(28,29) have also been noticed as poor adherence
predictors in some cohorts, although these conclusions have not been reflected in our
results, probably due to the reduction of free outside time period imposed during the
lockdown period that could have affected especially to younger patients. As for education,
it is proven to be inversely related to adherence as has been noticed previously(30).
However, due to the exceptional moment whiting this study has been done compared with
those in previously published articles before the pandemic, a direct comparison of the

results was not possible(29).

The novelty of the study suppose an important strength. For our understanding this is the
first work that studies the emotional status and its consequences in IBD patients through
PSS-10 questionnaire, and the first time that it is done in these patients during the pandemic
lockdown. Thus, further studies are needed to determine the impact of the pandemic in IBD
patients but above all focusing in emotional aspects, which may contribute to their quality

of live and therefore in their course of the disease and adherence to medications.

PSS-10 could offer some advantages from the others in this specific situation because it is
only focused in the perceived stress during a month, which could be more specific.
Moreover, it was used in patients after the epidemic of SARS in 2003, that gives it a

stronger value(12).

Moreover, despite the fact that it was a telephone interview, it is important to take into
account that it allowed us to answer all the questions that were necessary for the patient to

complete this form correctly, which is not possible in an online questionnaire.



A potential limitation of our study due to telephone contact with patients is the rate of
patients not located. In this line it was not possible to extent the questionnaire to all the
IBD unit patients. Furthermore, despite the fact that the interviewer was never their regular
doctor, telephone interview instead of an online questionnaire could be a negative fact, so
that patients may have not felt free to answer what they really felt. The fact that there was
not a study in IBD population which studied the emotional status and adherence through
the same tools before the pandemic to compare, the results cannot be attributed exclusively
to the lockdown period. Another limitation is the specific period of time during which the
survey is applied, without subsequent monitoring. However, this study constitutes a

beginning for further follow-up(29).

Conclusion

To conclude, although the lockdown period due to COVID-19 pandemic has probably had
an important emotional impact on Spanish population, IBD patients had a lower perceived

stress, and also most of them had an optimal therapeutic adherence.
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FIGURE LEGENDS

Figure 1. Recruitment of study population (flow chart).
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Table 1. Clinical and demographic characteristics of study population

Gender

Women 217 (50.9)
Age

18-24 3(0.7)
25-34 43 (10.1)
35-44 86 (20.2)
45-54 111 (26.1)
55-64 99 (23.2)
65-80 84 (19.7)
Civil status

Married 280 (65.7)
Divorced 28 (6.6)
Single 99 (23.2)
Widower 19 (4.5)
Educational level

None 8(1.9)
Primary studies 91 (21.2)
Secondary education 116 (27.2)
Superior or university studies 211 (49.5)
Smoking habit

Yes 84 (19.7)




No 342 (80.3)
Comorbidities

Yes 160 (37.6)
No 266 (62.4)
Type of IBD

ucC 249 (58.4)
CD 177 (41.6)
IBD treatment

None 65 (15.3)
Corticosteroids 6(1.4)
5-ASA 166 (39)
Methotrexate 4(0.9)
Azathioprine 51(12)
Anti-TNF 35(8.2)
Vedolizumab 7 (1.6)
Ustekinumab 28 (6.6)
Biologic agent + other drug 64 (15)
Socioeconomic level

Working full time 226 (53.1)
Unemployed 67 (15.7)
Temporal job reduction 9(2.1)
Part-time employment 10 (2.3)
Retired 109 (25.6)
Student 5(1.2)




CD: Crohn’s Disease. IBD: Inflammatory Bowel Disease, IC: Indeterminate Colitis. n

(%): frequency (percentage), UC: Ulcerative Colitis.



Table 2. PSS-10 questionnaire answers by item

PSS-10 questionnaire Answers n (%)

Never Almost Sometimes Fairly Very
never often often
1  been upset because of something that 50 233 (54.7) 105 37 1
happened unexpectedly? (11.7) (24.6) 8.7) (0.2)
2 felt that you were unable to control the 40 266 (62.4) 74 44 2
important things in your life? 9.4) (17.4) (10.3) (0.5)
3 felt nervous and stressed? 22 85 194 120 (28.2) 5
(5.2) (20) (45.5) (1.2)
4  felt confident about your ability to handle 4 15 71 268 (62.9) 68
your personal problems? * (0.9 3.5 (16.7) (16)
§  felt that things were going your way?* 2 15 57 271 (63.9) 81
0.5) (3.5) (13.4) (19)
6 found that you could not cope with 29 277 88 31 1
all the things that you had to do? (6.8) (65) (20.7) (7.3) (0.2)
7  been able to control irritations in 3 11 87 262 (61.5) 63 (14.8)
yourlife?* 0.7 (2.6) (20.4)
8 felt that you were on top of things?* 1 19 79 265 (62.2) 62
(0.2) (4.5) (18.5) (14.6)
9  been angered because of things that 32 235 (55.2) 123 35 1
happened that were outside of your control? (7.5) (28.9) (8.2) (0.2)
10 felt difficulties were piling up so high that 24 220 (51.6) 153 29 0
you could not overcome them? (5.6) (35.9) (6.8) (0)

*On these 4 questions the scores are changed as followed: 0=4, 1=3, 2=2, 3=1 and 4=0.



PSS-10 SCORE UNIVARIATE* MULTIVARIATE**

Moderate/high Low CI (95%) p value OR CI (95%) p value

n (%) n (%)

> 45 112 (69.6) 182 (68.7) 0.484
<45 49 (30.4) 83 (31.3)

Gender

'Women 96 (59.6) 121 (45.7)

1422 1.107-1.928  0.005 | 1.590 1.053-2.403  0.028
Men 65(40.4) 144 (54.3)

ICivil status

INon-married 68 (42.2) 78 (29.4)
1.402  1.103-1.783  0.007 1.746  1.133-2.688 0.011
Married 93 (57.8) 187 (70.6)

I[Educational level

Superior/university 77 (47.8) 134 (50.6)
0.583
Elemental/none 84 (52.2) 131 (49.4)
Employment status
[Unemployed 83 (51.6) 107 (40.4) 1.322  1.037-1.685  0.024 1.369  0.886-2.096  0.159
'Working 78 (48.4) 158 (59.6)
Smoking habit
Yes 38 (23.6) 46 (17.4) 0.116
No 123 (76.4) 219 (82.6)
Comorbidity
'Yes 72 (44.7) 88 (33.2) 1.345 1.057-1.711  0.017 1.471  0.952-2.273 0.082
No 89 (55.3) 177 (66.8)
Type of IBD
CD 73 (45.3) 104 (39.2) 0.216

uC 88(54.7) 161 (60.8)




Corticosteroids treatment

'Yes 4(2.5) 2 (0.8) 0.142
INo 157 (97.5) 263 (99.2)
Biologic treatment
'Yes 45 (28.0) 89 (33.6) 0.225
INo 116 (72.0) 176 (66.4)
Worsening IBD symptoms
62 (38.5) 57 (21.5)
'Yes 1.616  1.275-2.047 <0.001 2.064 1.322-3.222  0.001
99 (61.5) 208 (78.5)
INo
Patient-physician relationship
Bad 9 (5.6) 7 (2.6)
0.121
Good 152 (94.4) 258 (97.4)
COVID infection (confirmed
or suspected)
12 (7.5) 18 (6.8) 0.769
'Yes
149 (92.5) 247 (93.2)
INo
Relatives or close friends
affected
'Yes 33 (20.5) 37 (14.0) 0.078
No 128 (79.5) 228 (86.0)
Therapeutic adherence
122 (90.4) 216 (92.7)
'Yes 0.430
13 (9.6) 17 (7.3)
INo

Table 3. Factors associated with the level of Perceived Stress (PSS-10 scale) in patients with IBD.

IBD: Inflammatory Bowel Disease. UC: Ulcerative colitis. N (%): number (frequency).

**Logistic regression multivariate analysis.

*Chi-square test.




Table 4. Therapeutic adherence in patients with IBD during COVID-19 pandemic in Spain

THERAPEUTIC UNIVARIATE* MULTIVARIATE**
VARIABLES ADHERENCE
No Yes CI (95%) p value OR CI (95%) p value
n (%) n (%)
Age
< 45 years 9 (30) 109 (32.2) 0.800
>45 years 21 (70) 229 (67.8)
Gender
Women 12 (40) 174 (51.5) 0.228
Men 18 (60) 164 (48.5)

Civil status
Other 15 (50) 109 (32.2) 1.96 0.995-3.893 0.049 1.713 0.786-3.735 0.176

Married 15 (50) 229 (67.8)

Educational level
Superior 20 (66.7) 159 (47.0) 2.112 1.017-4.387 0.039 2.296 1.014-5.198 0.046

Elemental/none 10 (33.3) 179 (53)

Employment status

Working 22 (73.3) 187 (55.3) 0.056
Unemployed 8 (26.7) 151 (44.7)

Smoking habit

Yes 4(13.3) 64 (18.9) 0.449
No 26 (86.7) 274 (81.1)

Comorbidities

Yes 9 (30) 127 (37.6) 0.410




No 21 (70) 211 (62.4)

Type of IBD

EC 8(26.7) 128 (37.9) 0.223
CU 22 (73.3) 210 (62.1)

Corticosteroids

treatment 1(3.3) 5(1.5) 0.442
Yes 29 (96.7) 333 (98.5)

No

Biologic treatment

No 26 (86.7) 208 (61.5) 3.722 | 1.327-10.437 0.006 4.110 1.375-12.289 0.011
Yes 4 (13.3) 130 (38.5)

Worsening IBD

symptoms 20 (66.7) 249 (73.7) 0.407
No 10 (33.3) 89 (26.3)

Yes

COVID infection

(confirmed or 3.036 1.354-6.806 0.008 2.592 0.924-7.273 0.070
suspected) 6 (20) 22 (6.5)

Yes 24 (80) 316 (93.5)

No

Relatives or close

friends affected 4 (13.3) 61 (18) 0.516
Yes 26 (86.7) 277 (82)

No

PSS-10 score

Moderate/high level 13 (43.3) 122 (36.1) 0.430
Low level 17 (56.7) 216 (63.9)

IBD: Inflammatory Bowel Disease. UC: Ulcerative colitis. N (%): number (frequency). * Chi-square test.

**Logistic regression multivariate analysis.
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