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Abstract
Aim. To analyze COVID-19 comorbidities and their impact on disease course and the risk for unfavorable outcomes.
Methods. This study examined a group of 110 patients aged 32 to 97 who were admitted to the intensive care unit 
of the Pskov Regional Infectious Diseases Hospital in the period from October 7, 2020 to March 23, 2021. The mean 
age of patients was 65 years, 51% (56 people) were male. The study recorded age, comorbidities on a binary scale 
(yes — no), course of the disease, the degree of lung injury, hospital length of stay, treatment outcome. The impact 
of comorbidities on the disease severity and outcomes was assessed by using logistic regression analysis.
Results. It was shown that a regional sample of patients showed an increased hospital mortality rate compared 
with the data of the ACTIV registry (33.5 versus 7.6%). Chronic respiratory diseases in patients with COVID-19 
regional cohorts affected the fatal outcome 2.7 times less than those registered in the Russian register. The 
presence of endocrine and thrombotic circulatory system diseases was generally close to the register. Concomitant 
cardiovascular diseases in patients of the regional cohort affected the mortality of COVID-19 outcomes two times 
less (in patients of the region, the risk of mortality increased by 2.066 times) than in the registry. The reliability of 
the conclusions is confirmed by testing statistical hypotheses and reliability coefficients below 5%.
Conclusion. The study shows the statistically significant effect of comorbidities on the COVID-19 outcomes; the 
specificity of the results related to the sampling characteristics and the regional component.
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Background. Over the previous 2 years, acute re-
spiratory disease caused by the Severe Acute Re-
spiratory Syndrome CoronaVirus 2 (SARS-CoV-2) 
or COronaVIrus Disease 2019 (COVID-19), ac-
companied by respiratory tract damage with ma-
nifestations from asymptomatic to clinically severe 
pneumonia with the development of acute respira-
tory failure or acute respiratory distress syndrome, 
is rapidly spreading worldwide [1, 2].

COVID-19 is much more severe with concomi-
tant pathology [3]. The presence of comorbidity in 
patients with COVID-19 leads to an increased ne-
gative impact of the virus; thus, chronic types of 
the pathology are activated and consequently, com-
plications occur [4].

Therefore, according to the Russian registry 
ACTIV [5], which registered 4,751 hospitalised pa-
tients with COVID-19, the level of lethal outcomes 

in patients with a history of comorbid or polymor-
bid chronic diseases increased by 9.5 times com-
pared with patients without COVID-19 while the 
mortality rate increased in all age groups [6]. In 
this case, nosocomial mortality amounted to 7.6%.

Moreover, [7] the mortality rate was significantly 
higher in patients of older age groups. Thus, accor-
ding to data from China, the mortality rate in hos-
pitalised patients with COVID-19 was up to 0.4% 
for patients under 50 years of age; 1.3% for 50–60 
years old; 3.6% for 60–69 years old and 14.3% for 
the older generation (80 years and over) [8, 9]. In 
Italy, a higher mortality rate from COVID-19 was 
also recorded in patients of older age groups [10, 
11], thus 31% of the deceased were 70–79 years old 
and 58% of the deceased were over 80 years old.

The risk of a severe and extremely severe course 
of coronavirus disease and unfavourable outcomes 
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in patients of older age groups is associated with 
decreased functions of the immune system and 
physiological reserves in the older generation [7], 
as well as with polymorbidity and comorbidity in 
such patients [5]. Despite the tropism for the respi-
ratory tract epithelium, the virus attacks various 
systems of the human body, leading to the develop-
ment of various disorders [12]. Thus, the presence 
of comorbidities in patients with COVID-19 signifi-
cantly increases the risk of poor outcomes, espe-
cially in elderly patients.

This fact is confirmed by the findings of seve-
ral clinical studies [13–18], which indicate numer-
ous facts of a strong relationship and interaction 
between coronavirus infection and comorbid di-
seases. Therefore, the issues of assessing the level 
of nosocomial survival of patients with corona-
virus infection and chronic comorbid or poly-
morbid di seases are relevant and are required to 
obtain an ade quate and significant presentation of 
COVID-19.

This study aimed to analyse the comorbid 
COVID-19 diseases and the degree of their influ-
ence on the disease course and the risk of its unfa-
vourable outcome.

Materials and methods. A group of 110 pa-
tients aged 32–97 years old, with an average age 
of 65 years, who were admitted to the intensive 
care unit of the Pskov Regional Infectious Diseases 
Hospital from 7 October 2020, to March 23, 2021, 
was subjected to a statistical study. Of the patients, 
51% (56 patients) were males.

This retrospective study selected the patients 
according to the criterion of the presence of at least 
one chronic non-infectious concomitant di sease 
using the method of continuous selection from 
ano nymised case histories. The study period was 
determined by the request of the health authorities 
of the Pskov region (6 months) to obtain contempo-
raneous data on hospitalisation and referral of pa-
tients with COVID-19.

For the study, the age and concomitant disea-
ses were recorded on a binary scale (yes, no), as 
well as the nature of the disease course (moderate 
or severe), the degree of lung damage in percent, 
the hospital stay duration, the treatment outcomes 
and the main and concomitant diagnoses accor ding 
to the International Classification of Diseases, 10th 
Edition. A dataset was formed based on the prima-
ry data, which was examined using specialised soft-
ware, including the Python programming  language.

The research material is also based on the pro-
vided information in the Russian- and English-lan-
guage scientific articles that focused on the analysis 
of the peculiarities of the coronavirus infection 
course caused by SARS-CoV-2 in patients with 

chronic concomitant, comorbid and polymorbid 
diseases. The focus was on systematic reviews 
and meta-analyses. All-Russian registry ACTIV 
SARS-CoV-2 [5] and similar national registries of 
the USA [19], China [20], Spain [21] and Italy [22] 
were used as a source of clinical data, as well as 
publications that describe the specificity of exa-
cerbation of concomitant, comorbid and polymor-
bid diseases in patients with COVID-19.

Methods of information systematisation and ag-
gregation, as well as technologies of retrospective 
cohort analysis, content analysis and structuring of 
clinical and scientific-analytical information, were 
used as analytical tools in the study.

Statistical analysis included the construction of 
logit regression models, in which coefficients are 
interpreted as increasing or decreasing the chanc-
es of lethal outcome or severe/moderate disease. 
The calculations were performed using the spe-
cialised open-source software in the R and Python 
langua ges. Adequacy was assessed for the models. 
The coefficients of the model were tested for sig-
nificance by testing the null hypothesis about the 
equality of the corresponding coefficient at 0 as 
a confidence level of 95% and a critical p-value of 
5%. Due to the limited volume of the article, statis-
tical calculations are not presented in full.

Results. A cohort of patients with COVID-19, 
who were admitted to the intensive care unit of the 
Pskov Regional Infectious Diseases Hospital from 
7 October 2020, to March 23, 2021, was formed 
to study the regional aspects of the impact of co-
morbidities on the course severity and outcomes of 
COVID-19. A total of 110 patients were included in 
the cohort with a history of indications for the pre-
sence of comorbidities. The correspondence of the 
distribution of patients in the sample to the age and 
gender composition of the Pskov region population 
was assessed. The hypothesis of significant gender 
differences was not accepted. The age composition 
of the cohort corresponds to the age composition of 
patients in the dominant group aged 40–60 years; 
therefore, the obtained data does not exclude the 
unfavourable prognostic value of the presence of 
comorbid diseases for all patients with COVID-19 
in the region.

Hospital mortality was 33.55% (38 patients). 
The mean hospital stay for the cohort under con-
sideration was 10.1 days, with a 95% confidence 
interval (CI) of 8.9–11.2, with the average dura-
tion of stay of surviving patients for 10.5 (95% CI: 
10.2–12.8) versus 7.4 (95% CI: 5.2–9.5) among the 
deceased. Cardiovascular diseases (CVD) was ob-
served in 94 (85%) patients, endocrine pathology in 
39 (35%), chronic respiratory diseases in 20 (18%) 
and nervous system and the gastrointestinal tract 
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in 17 (15%) and 13 (12%) patients, respectively. On 
average, each patient had two comorbidities.

The study sample included only patients who 
had a history of comorbidities, thus the degree of 
association between various chronic comorbidities 
and the aforementioned types of identified com-
plications from COVID-19 was assessed. Regres-
sion models were obtained that characterise the 
di sease severity and the outcome prognosis of such 
course, the model has the logit regression form in 
both cases, and the auxiliary variables z are equal 
( Tables 1 and 2).

Further, only the results assessing the mor-
tality in the patient cohort are considered. If the 
patient had chronic respiratory diseases before hos-
pitalisation, his risk of lethal outcome insignifi-
cantly increased, only by 1.302 times (odds ratio 
[OR]: 1.302; 95% CI: 0.438–3.872; p < 0.01). A pa-
tient’s history of endocrine diseases (type 2 diabe-
tes mellitus and obesity) increased the risk of an 
unfavourable outcome by 3.111 times (OR: 3.111; 
95% CI: 1.263–4.665; p < 0.01). A history of a co-
morbid cluster of the cardiovascular system disea-
ses (arterial hypertension, ischaemic heart disease 
and chronic heart failure) in a patient with COVID 
increased the mortality risk by 2.066 times (OR: 
2.066; 95% CI: 0.422–10.121; p < 0.01).

Discussion. The comparison of data from regis-
ters of hospitalised patients with confirmed SARS-
CoV-2 infection in Russia [5] and similar registries 
from other countries, such as the USA [19], Chi-
na [20], Spain [21] and Italy [22], with research re-
sults, performed in this work, highlights the risk of 
increased mortality depending on the presence of 
concomitant diseases. The results are tabulated be-
low. Only statistically significant coefficients of the 
logit regression models are presented throughout.

The uncomplicated course of COVID-19 can be 
represented in the form of three phases that corre-
spond to the typical clinical stages of disease deve-
lopment and course, namely the stage of incubation 
stage, clinical manifestations and immunisation 
[23, 24]. In patients (primarily elderly people) with 
concomitant, comorbid and polymorbid diseases 
(chronic pulmonary disorders, arterial hyperten-
sion, ischaemic heart disease, coagulopathy, diabe-
tes mellitus, chronic kidney and liver diseases), the 
immune system is not able to effectively respond to 
the virus replication in the acute phase and the vi-
ral disease becomes urgent [25].

COVID-19 and associated pulmonary diseases. 
The study of the pathogenesis of infection with the 
SARS-CoV-2 virus by the Consensus of experts of 
the Russian Society for Cardiosomatic Rehabilita-
tion and Secondary Prevention, the Russian Socie-
ty of Cardiology, the Russian Respiratory Society, 
the Union of Rehabilitation Therapists of Russia, 
the Russian Union of Nutritionists, Dietitians and 
Food Industry Specialists and the Russian Society 
for the Prevention of Noncontagious Diseases [12] 
showed that the main target of the virus is type II 
alveolocytes in the lungs. A viral infection that af-
fects these cells acts as a trigger, which starts the 
process of releasing pro-inflammatory cytokines 
from activated macrophages, which is subsequently 
transformed into a cytokine storm during hyperac-
tivation of the body’s immune system and contri-
butes to damage the lung tissue, as well as other 
organs of a patient with COVID-19 [26].

The risk of increased mortality rate in patients 
with concomitant pulmonary diseases is present-
ed in Table 3.

COVID-19 and CVDs. The main adverse reac-
tions in patients with COVID-19 and concomitant 

Table 1. Coefficients of the z variable of the hospital mortality logit regression model.

Diseases Constant, 
B0

Endocrine 
pathology, B1

Chronic respiratory 
diseases, B2

Nervous system 
disorders, B3

Genitourinary 
system

disorders, B4

Diseases  
of the circulatory 

system, B5

Value −3.590 1.89308 1.282604 2.814009 −1.398384 1.688544

Table 2. Coefficients of the z variable of the logit regression model of disease severity

Diseases Constant, 
B0

Endocrine 
pathology, B1

Chronic respiratory 
diseases, B2

Nervous system 
disorders, B3

 Genitourinary 
system 

 disorders, B4

Diseases  
of the circulatory 

system, B5

Value −1.688 1.066561 0.34032 1.753548 −1.402984 0.5017507

Table 3. The risk of increased mortality rate in patients with concomitant pulmonary diseases.

Concomitant diseases Increase in mortality rate 95% confidence interval Source

Acute respiratory distress syndrome 36.667 27.668–48.556; p < 0.01 [5. 27, 28]

Chronic obstructive pulmonary disease 3.53 1.79–6.96; p < 0.001 [29]
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CVDs [30–39] include direct viral damage to car-
diomyocytes, renin-angiotensin-aldosterone system 
dysregulation, pathological myocardial response to 
a cytokine storm, mutually potentiating immuno-
logical response, hypercoagulation due to endo-
thelial dysfunction, increased platelet activity and 
von Willebrand factor. The response of the cardio-
vascular system to SARS-CoV-2 invasion into the 
human body cells ultimately causes impaired struc-
tural integrity of the myocardium, pericardium and 
the conducting system, accompanied by increased 
levels of troponin and the N-terminal propeptide 
of natriuretic hormone, which serve as laboratory 
markers of cardiac pathology [33, 34].

The risk of increased mortality rate in patients 
from concomitant CVDs is presented in Table 4.

COVID-19 and concomitant diseases of the en-
docrine system. Endocrine system disorders are 
detected on average in 30% of patients infected 
with SARS-CoV-2 [23, 40]. The publications [18, 
41] noted that the increased risk of COVID-19 in 
patients with diabetes mellitus is due to impaired 
immunity due to hyperglycaemia and a sharp car-
bohydrate metabolism disorder. The immune sys-
tem of patients with obesity is constantly active 
and thus copes worse with COVID-19, especially 
when a systemic inflammatory response is formed. 

This leads to a significantly increased severity of 
COVID-19 [42].

The risk of increased mortality rate in patients 
from concomitant CVDs is presented in Table 5.

COVID-19 and concomitant kidney diseases. 
The prevalence of renal dysfunction among the 
population is approximately 10%, which is due to 
the high prevalence of arterial hypertension and 
type 2 diabetes mellitus [18, 43]. The risk of in-
creased mortality rate in patients from concomi-
tant kidney disease is presented in Table 6.

COVID-19 and comorbid liver diseases. Stu-
dies [46, 47] revealed that many patients with 
COVID-19 (14%–53%) develop liver dysfunctions. 
Liver damage develops mainly in older males with 
an increased body mass index and a history of 
background liver diseases [48]. Hepatic dysfunc-
tion may be due [48] to the direct cytopathic effect 
of the virus, the uncontrolled immune response 
of the infected organism, sepsis, thrombovascu-
litis,  ischaemia and drug damage to the liver in 
patients infected with SARS-CoV-2. The SARS-
CoV-2 virus is capable of inducing apoptosis in 
liver cells [49].

Hypercytokinaemia triggers a chain of events 
that lead to multiple organ damage, including 
pathological liver reactions [50]. As noted [51], due 

Table 4. The risk of the increased mortality rate of patients from concomitant cardiovascular diseases.

Concomitant diseases Increase  
in mortality 95% confidence interval Source

Acute myocardial infarction 1.40 1.112–1.763;
p < 0.001 [3]

Arterial hypertension 3.123 12.324–4.198;
p < 0.001 [5]

Ischaemic heart disease 3.829 3.032–4.836;
p < 0.001 [5]

Atrial fibrillation 4.239 3.17–5.669;
p < 0.001 [5]

Heart rhythm disorder 2.75 1.43–5.25; p < 0.001 [35]

Chronic heart failure 6.72 3.34–13.52;
p < 0.001 [35]

Deep vein thrombosis 2.305 0.668–7.953;
p = 0.17 [5]*

Stroke 12.665 5.643–28.425;
p < 0.01 [5]

Pulmonary artery thromboembolism 17.877 8.877–36.832;
p < 0.01 [5]

Combination of arterial hypertension and chronic heart 
failure 3.963 3.022–5.197;

p < 0.01 [5]

Combination of arterial hypertension, ischaemic heart 
disease and chronic heart failure 4.082 3.054–5.455;

p < 0.01 [5]

Combination of arterial hypertension, ischaemic heart 
disease, chronic heart failure and obesity 3.869 2.578–5.806;

p < 0.01 [5]
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to the significant vulnerability of the liver to circu-
latory disorders and its high metabolic activity and 
intense blood supply, hypoxia caused by complica-
tions of COVID-19 can lead to liver ischaemia and 
reperfusion dysfunction.

The risk of the increased mortality rate of pa-
tients from concomitant liver diseases is present-
ed in Table 7.

COVID-19 and concomitant neuropsychiatric 
diseases. Neurotic disorders are mainly detected in 
patients with severe COVID-19, namely in 75.7% 
of patients, who also have comorbid or polymorbid 
diseases, similar to the cluster of the type ‘arteri-
al hypertension + ischaemic heart disease + diabe-
tes mellitus’.

The two main pathological mechanisms of the 
viral effect in COVID-19 on the nervous system in-
clude the direct invasion of SARS-CoV-2 into the 
nervous tissue and viral penetration through the 
ethmoid bone and olfactory bulbs [54, 55]. As indi-
cated [56], neurological disorders are registered in 
approximately 36.4% of patients with COVID-19.

The risk of the increased mortality rate of pa-
tients from concomitant neuropsychiatric diseases 
is presented in Table 8.

Thus, the information can be summarised as 
follows.

1. The average age of patients with COVID-19 
in different registries is quite similar and amounts 
to 63.4 years in Russia [5], 63 years in the USA 
[19], 64 years in China [20], 69 years old in Spain 
[21] and 63 years in Italy [22]. By gender, the 
spread is more significant and the ratio of female/
male is 54%/46% in Russia [5], 40%/60% in the 
USA [19], 51%/49% in China [20], 43%/57% in 
Spain [21] and 18%/82% in Italy [22].

2. The hospital mortality rate by cohorts of re-
gistries of those infected with the SARS-CoV-2 
virus is 7.6% in Russia [5], 21% in the USA [19], 
3.2% in China [20], 2.9% in Spain [21] and 7.2% in 
Italy [22]. This spread in mortality data is since, in 
several countries in the Eurasian region, patients 
with a mild course of COVID-19 were often hospi-
talised, especially in 2020.

Table 5. The risk of the increased mortality rate of patients from concomitant cardiovascular diseases.

Concomitant diseases Increase 
in  mortality rate 95% confidence interval Source

Diabetes mellitus 2.85 No data available [40]

Type 1 diabetes mellitus 3.79 1.228–11.691;
p < 0.001 [5]

Type 2 diabetes mellitus 2.659 2.089–3.386;
p < 0.001 [5]

Diabetes mellitus + obesity + cardiovascular diseases 2.242 1.595–3.151;
p < 0.01 [5]

Diabetes mellitus + arterial hypertension + ischaemic 
heart disease + chronic heart failure 4.215 2.784–6.382;

p < 0.01 [5]

Table 6. The risk of increased mortality rate in patients from concomitant kidney diseases.

Concomitant diseases Increase  
in mortality rate 95% confidence interval Source

Chronic kidney disease 3.358 2.486–4.536; p < 0.01 [5, 44, 45]
Patient’s age 60 years old or older 3.987 2.874–5.53; p < 0.01 [5]

Table 7. The risk of the increased mortality rate of patients from concomitant liver diseases.

Concomitant diseases Increase  
in mortality rate 95% confidence interval Source

Chronic liver diseases 2.8 1.9–4.0; p < 0.001 [52]
Hepatic cirrhosis 4.6 2.6–9.3; p < 0.001 [53]

Table 8. The risk of the increased mortality rate of patients from concomitant neuropsychiatric diseases.

Concomitant diseases Increase  
in mortality rate 95% confidence interval Source

Cerebral circulation disorders 5.02 3.592–7.015; p < 0.01 [5]
Stroke 3.1 1.07–8.94; p < 0.01 [57]



6 of 9

Theoretical and clinical medicine Original Study

3. The most common complications leading 
to lethal outcomes in infection caused by SARS-
CoV-2 were acute respiratory distress syndrome 
(55.59%), acute renal injury (43.5%), cytokine 
storm (35.97%), bacterial pneumonia (14.91%), pul-
monary artery thromboembolism (5.59%), sepsis 
(4.04%) and stroke (3.73%).

4. Among concomitant diseases, the main fac-
tors that increase the risk of lethal outcome are 
chronic heart failure (increased risk of mortality 
by 6.72 times), impaired cerebral circulation (5.02 
times), hepatic cirrhosis (4.6 times), atrial fibrilla-
tion (4.239 times), ischaemic heart disease (3.829 
times), type 1 diabetes mellitus (3.79 times), chro-
nic obstructive pulmonary disease (3.53 times), 
chronic kidney disease (by 3.358 times), arteri-
al hypertension (3.123 times), chronic liver di-
sease (2.8 times) and type 2 diabetes mellitus 
(2.659 times).

5. The presence of a history of comorbid disea-
ses in patients, as a rule, results in a severe course 
of COVID-19 and an increase in the mortality rate, 
with a combination of ‘arterial hypertension + 
ischaemic heart disease + chronic heart failure’ 
by 4.082 times, ‘arterial hypertension + chronic 
heart failure’ by 3.963 times, ‘arterial hyperten-
sion + ischaemic heart disease + chronic heart fai-
lure + obesity’ by 3.869 times, ‘diabetes mellitus 
+ arterial hypertension + ischaemic heart disease 
+ chronic heart failure’ by 4.215 times, ‘diab etes 
mellitus + obesity + CVD’ by 2.242 times, ‘diabe-
tes mellitus + obesity + arterial hypertension’ by 
2.177 times.

A history of comorbidity in patients with 
COVID-19 is one of the most significant risk fac-
tors for lethal outcomes. Only 4.88% of the de-
ceased had no concomitant diseases, whereas 
comorbidity was recorded in 52.03% of the de-
ceased [5]. Additionally, [5] the presence of two or 
more concomitant diseases in patients over the age 
of 60 increases the risk of the lethal outcome by 
>4.5 times. The probable reasons for the negative 
prognostic significance of concomitant CVDs in 
COVID-19 are associated with a higher prevalence 
of CVD in older age groups and functional impair-
ments of the immune system in CVD, as well as in 
diabetes mellitus.

6. The comparison of the regional aspects of 
the influence of concomitant diseases on morta-
lity in infection caused by SARS-CoV-2, the data 
of the ACTIV registry [5] revealed that the ave rage 
age of patients included in the regional cohort is 
64.5 years, which is close to the average age (63.4 
years) of patients included in the ACTIV registry. 
The gender distribution of patients with COVID is 
also close, as according to the regional data, the 

ratio of females to males is 49% to 51% and 54% 
to 46% according to the ACTIV registry. Hospi-
tal mortality was 33.55% according to the regio-
nal cohort data and 7.6% according to the ACTIV 
registry data. The excess mortality rate of patients 
with COVID-19 in the region by almost five times 
is due to the inclusion in the cohort of patients ad-
mitted to the Pskov Regional Infectious Diseases 
Hospital with severe and extremely severe forms of 
COVID-19 (Materials and Methods).

7. A history of concomitant diseases in regio nal 
patients with COVID-19 also increases the risk of 
an unfavourable outcome, as in patients registered 
in the ACTIV registry. However, their impact on 
mortality risk is different. Chronic respiratory di-
seases in patients with COVID-19 of the regional 
cohort affect the fatal outcome weaker by 2.7 times 
than in patients included in the ACTIV registry (an 
increase in the risk of mortality by 1.302 times at 
the regional level versus 3.53 times). The pre sence 
of endocrine diseases in the regional cohort pa-
tients increases the risk of the lethal outcome by 
3.11 times, which is generally close to the  ACTIV 
registry data presented above (type 1 diabetes mel-
litus increases the risk of mortality by 3.79 times, 
whereas type 2 diabetes mellitus increases it by 
2.659 times). Concomitant CVDs in the regional 
cohort patients affect mortality in COVID-19 less 
(increase by 2.066 times) than in patients regis-
tered in the ACTIV registry (the risk of mortality 
increases from 3.869 to 4.082 times)

CONCLUSIONS
1. The comorbidity and polymorbidity in pa-

tients with infection caused by SARS-CoV-2 are 
significant risk factors for the lethal outcome of in-
fectious disease and a predictor of a poor progno-
sis for COVID-19. Disease history, such as chronic 
heart failure, diabetes mellitus, stroke, hepatic cir-
rhosis and atrial fibrillation, before the infection 
with SARS-CoV-2, increases the risk of lethal out-
come from a new coronavirus infection by four 
times or more.

2. The data for the Pskov region as a whole cor-
relate with the data for the rest of the regions of 
Russia. This considers the area as a model region 
for further research, including the long-term conse-
quences of the new COVID-19. Concurrently, there 
are certain peculiarities (several comorbid diseases 
have a lesser effect on the risk of mortality and the 
severity of the disease course than in the available 
all-Russian databases).

3. According to the ACTIV registry, the hos-
pital mortality rate for patients with SARS-CoV-2 
was 7.6%, whereas 33.55% according to the regio-
nal cohort.
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