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Validation of the All Wales Covid-19 Risk 
Assessment Tool in Practice:  
Comparing individual outcomes with self-perceived risk in a sample of Black, Asian 
and Ethnic Minority health care professionals  

 

ABSTRACT 
Background: The All-Wales Covid-19 Risk Assessment tool (WRA) was 
developed to support managers in undertaking individual risk assessments for 
employees in public facing work settings, and put in place appropriate 
mitigation. Although a tool for all employees, it’s development was prompted 
in part by the observation that Covid-19 was disproportionately affecting 
Black, Asian and Minority Ethnic (BAME) employees, particularly those in 
health and social care settings.  This simple, self-administered tool estimates 
an individual’s risk of severe Covid-19 disease by scoring  personal risk 
factors, based on those previously identified in the emerging literature. The 
aim of this study was to assess the performance of this tool, by measuring 
concordance between an individual respondants self perceived risk and the 
risk indicated by the tool in a sample of healthcare professionals. 
Methods: 
The WRA was distributed amongst BAME healthcare professionals around 
Wales, UK with additional questions  to understand participant concordance 
with the risk stratification from the tool. Statistical analyses were applied to 
establish the degree of concordance. The initial survey was followed by a 
more widespread survey across Wales where the sample size of the 
respondents was 3728 
Results: 
A total of 136 participants responses were included in the analyses. The 
majority of participants were below 50 years of age (median age, range), male,  
and of BAME ethnicity. The weighted kappa coefficient indicated significant 
concordance between the tool outcome and respondent’s self perceived risk 
(k=) . Younger respondents considered themselves at lower risk, which was 
correctly predicted by the tool. The association between risk tool outcome 
and self-perceived risk was not affected by participant characteristic. 
Of the larger Welsh cohort of 3728 respondents, 93.8% felt that the tool 
correctly identified their risk and was in concordance with their own risk 
perception.  
Conclusions: 
There was a high level of concordance between the tool user's self-perceived 
risk and risk assessment tool outcome.  Where there was disagreement, self-
perception of risk was lower than that of the tool, indicating a more 
precautionary approach taken by the tool. The high concordance provides 
user confidence that the All Wales Covid-19 risk assessment tool is likely to 
provide a correct risk stratification and mitigation strategies in this 
occupational group. 
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INTRODUCTION 
 
Since December 2019, the severe acute 
respiratory syndrome 2 (SARS CoV 2) pandemic 
has claimed the lives of nearly 1.5 million people 
worldwide. The UK has been one of the worst 
affected countries within Europe based on a 
109% increase in weekly excess deaths at its 
peak 1 . Only Spain possessed a greater increase 
of 155% 1.  Risk factors including older age, 
ethnicity, male sex, and geographical area have 
been associated with an increased risk of 
contracting the infection, experiencing more 
severe symptoms, and higher death rates 2. 
 
In the UK people of Black, Asian, and Minority 
Ethnic (BAME) origin were identified to have a 
greater risk of both contracting COVID-19 and 
disease mortality early in the course of the 
pandemic with the majority of healthcare 
workers who died, coming from these 
backgrounds 3,4. The Office of National Statistics 
3,4 figures revealed that highest age-standardised 
death rate was observed in black ethnicities, who 
were approximately four times more likely to die 
than their white counterparts. After adjusting for 
age, deprivation, household composition, socio-
economic status and geographical factors, this 
risk remained with people of Bangladeshi and 
Pakistani ethnic origins nearly twice as likely to 
die compared to people identifying as White 
British 3,4. Furthermore, people of Chinese, 
Indian, Mixed and other ethnicities had between 
10-50% higher risk of death when compared to 
White British 3,4. Other studies corroborated this 
trend 5,6. 
 
Due to this disproportionate impact on the BAME 
health care professionals, the First Minister of 
Wales set up an advisory committee in April 
2020 to support the Chief Medical Officer and 
Welsh Government to help better understand the 
risk faced by BAME individuals and thus to 
subsequently protect them. This led to the 
development of the All Wales COVID-19 risk 
assessment tool (WRA)7 which was the first such 
tool developed by any Nation of the UK. 
 
The Welsh risk assessment group started with the 
objective of developing a simple to use and self-
administered risk tool taking into account the 
known risk factors from various large studies 
conducted by ICNARC 8, ISARIC 9, ONS 4 and 
from a multitude of other publications. The 

committee’s hypothesis was that, apart from age 
and sex, it was the clustering of various co-
morbidities which predisposed an individual to 
the risk of developing severe COVID-19 disease, 
rather than any single risk factor irrespective of 
the severity.  Each comorbidity was assigned a 
simple risk score of one point whereas advancing 
age was scored higher. This study seeks to 
ascertain the concordance between an 
individual's risk assessment from the tool and 
their own perception of their risk of getting 
severe COVID-19 disease.  
 
METHODS 
 
Once the WRA had been finalised, an online 
version was developed 10 and cascaded to 
various BAME origin healthcare professionals 
Their response were captured through an online 
submission in a CSV file. A similar online version 
was made available by the Welsh Government 
to all their NHS and Social care, Education, 
Police, Welsh Government employees, Business, 
care Homes etc 11 through the electronic staff 
records and e-learning Wales platform. 
 
To understand these individual perceptions of 
the All-Wales tool, the following question were 
included after the risk assessment questions: 

1. Accurately estimates your risk of getting 
severe COVID-19 disease? 

2. Overestimates your risk? 
3. Underestimates your risk? 

 
Statistical methods 
 
The description for all the respondent’s 
characteristics (factors) was obtained in terms of 
frequencies and percentages. The association 
between each factor and respondent’s feedback 
was determined using Pearson’s Chi-square test. 
The agreement between the risk stratification by 
tool and respondent’s feedback was obtained 
using Weighted Kappa Coefficient. Further, the 
association between demographic 
characteristics and risk categorization for 
respondents in agreement with tool outcome was 
determined using Pearson’s Chi-square test. This 
revealed the perception of respondents about the 
risk in different age categories as well as between 
gender types. The analyses were performed using 
R-3.4.3 and using stats and irr libraries and the 
statistical significance was set at 5% level.  



 
 

Physicianjnl.net | Vol 7 | Issue 2 | Art 6; ePub 24.01.22   3 

THE PHYSICIAN 

 

RESULTS 
 

A total of 154 responses were obtained out of which 2 were excluded from the study due to incorrect 
demographic data, thus leaving 152 respondents. Further, 16 individuals were excluded due to lack 
of feedback on risk assessment tool; thus, a sample size of 136 was considered for downstream 
analysis (Figure 1). 

 

 

 

Figure 1: Sample selection flow chart 
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The distribution of 152 individuals according to their demographic characteristics, co-morbidities 
and work place settings are given in Table 1. Individuals were most frequently male (84, 55.3%),  and 
aged < 50 years. 134 (88.2%) respondents classified themselves as BAME. The data on comorbidities 
revealed that 35 (23.03%) respondents had diabetes mellitus, 51 (33.55%) had cardiovascular 
disease, 18 (11.84%) had lung disease, 7 (4.61%) and 16 (10.53%) individuals had kidney disease 
and thalassemia disease respectively. The proportion of obese cases was 65 (42.76%). The 
distribution of subjects as per work place setting showed that maximum i.e. 56 (36.84%) were from 
secondary care - AGP, followed by 37 (24.34%) from secondary care – non-AGP, while 30 (19.74%) 
and 29 (19.08%) were from primary and community care units respectively. 

Characteristics Number % 

Age category (years) 

< 50 84 55.26% 

50-59 43 28.29% 

60-69 20 13.16% 

70-79 5 3.29% 

Sex 
Female 53 34.87% 

Male 99 65.13% 

Ethnicity Yes (BAME) 134 88.16% 

Diabetes Mellitus Yes 35 23.03% 

Cardiovascular disease Yes 51 33.55% 

Lung disease Yes 18 11.84% 

Kidney disease Yes 7 4.61% 

Thalassemia disease Yes 16 10.53% 

Obesity Yes 65 42.76% 

Family history Yes 6 3.95% 

Work place setting 

Community care 29 19.08% 

Primary care 30 19.74% 

Secondary care - Non AGP 37 24.34% 

Secondary care - AGP 56 36.84% 
Table 1: Demographics (n=136). 

*Obtained using Pearson’s Chi-square test; NS: Not significant 
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The performance of the risk assessment tool was similar in all ages, both genders, and in BAME 
individuals.  The association of different characteristics with respondent’s feedback on the outcome 
of risk assessment tool is shown in Table 2. The feedback was expressed as correct, underestimate 
and overestimate by the respondents. It is evident that the association of age and feedback was 
statistically insignificant. Similar was the observation for sex and ethnicity. Further, the proportion of 
different comorbidities across three feedback categories were insignificantly different.  The work 
place setting of respondents had also insignificant association with the feedback.  

Characteristics Levels 
Respondent’s feedback 

P-value* Correct  
(n = 111) 

Underestimate 
(n=12) 

Overestimate 
(n=13) 

Age category (in 
years) 

< 50 61 (54.95) 10 (83.33) 4 (30.77) 

0.1033 
(NS) 

50-59 34 (30.63) 2 (16.67) 5 (38.46) 
60-69 12 (10.81) 0 (0) 4 30.77) 
70-79 4 (3.60) 0 (0) 0 (0) 

Sex 
Female 39 (35.13) 7 (58.33) 2 (15.38) 0.0802 

(NS) Male 72 (64.87) 5 (41.67) 11 (84.61) 
Ethnicity 
(BAME) Yes 100 (90.09) 10 (83.33) 13 (100.0) 0.3515 

(NS) 
Diabetes 
Mellitus Yes 25 (22.52) 4 (33.33) 1 (7.69) 0.2920 

(NS) 
Cardiovascular 
disease Yes 39 (35.13) 4 (33.33) 3 (23.07) 0.6848 

(NS) 

Lung disease Yes 13 (11.72) 1 (8.33) 1 (7.69) 0.8654 
(NS) 

Kidney disease Yes 3 (2.70) 2 (16.67) 1 (7.69) 0.0681 
(NS) 

Thalassemia 
disease Yes 8 (7.21) 3 (25.0) 2 (15.38) 0.1038 

(NS) 

Obesity Yes 42 (37.83) 8 (66.67) 8 (61.54) 0.1161 
(NS) 

Family history Yes 4 (3.60) 1 (8.33) 0 (0) 0.5399 
(NS) 

Work place 
setting 

Community care 20 (18.02) 2 (16.67) 4 (30.76) 

0.8363 
(NS) 

Primary care 21 (18.92) 3 (25.0) 2 (15.38) 
Secondary care - Non 

AGP 25 (22.52) 2 (16.67) 1 (7.69) 

Secondary care – 
AGP 45 (40.54) 5 (41.67 6 (46.15) 

Table 2: Association of different characteristics with respondent’s feedback (n=136). 

*Obtained using Pearson’s Chi-square test; NS: Not significant 
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To assess the bias of respondents towards risk outcomes by the tool, the association between risk 
levels and respondent’s feedback was obtained, which resulted in no significant difference. The 
proportion of correct risk outcomes as perceived by the respondents was insignificantly different 
(p=0.0662) across risk categories, as evident from Figure 2. This revealed that there was no bias of 
respondents towards any specific risk outcome.  

 

Figure 2: Horizontal bar chart showing distribution of respondents according to their 
feedback in each risk category. 
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Table 3 provides the weighted kappa coefficient, as a measure of agreement between the WRA tool 
and respondent’s feedback. It shows an overall, as well as age and sex specific coefficients and their 
statistical relevance. The responses by WRA tool were Low, High and Very high. Those who 
responded as correct were in agreement with the tool outcome. However, for those who believed the 
outcome as underestimate, the higher risk level was considered as their true belief. For those, who 
believed the outcome as overestimate, the lower risk level was considered as their true belief. 
Accordingly, two scenarios were considered as shown in the legend (Table 3). In the first, it was 
assumed that the true belief of respondents, giving underestimate as feedback, could be high and 
very high for the tool outcomes low and high respectively. While the true belief for those giving 
overestimate as feedback, was considered as low. Thus, the respondent’s feedback was transformed 
in terms of three risk levels so as to establish the agreement with the tool.  

The overall weighted kappa coefficient for scenario I was 0.803 (p < 0.0001), indicating almost 
perfect agreement between the tool and the transformed respondent’s feedback; while for scenario 
II, the coefficient was 0.657 (p < 0.0001), indicating substantial agreement. The reduction of 

Category Level 
 Weighted Kappa coefficient (p-value) 

n  Scenario I* Scenario II* 

Overall    0.803 (< 0.0001) 0.657 (< 0.0001) 

Age (years)‡ 

< 50 75 0.739 (< 0.0001) 0.466 (< 0.0001) 

50 - 59 41 0.725 (< 0.0001) 0.725 (< 0.0001) 

60 - 69 16 0.614 (0.0034) 0.614 (0.0034) 

Sex 
Male 88 0.791 (< 0.0001) 0.753 (< 0.0001) 

Female 48 0.806 (< 0.0001) 0.509 (< 0.0001) 

Table 3: Kappa Coefficient for agreement between Welsh Risk Assessment Tool Covid-19 
and respondent’s feedback on risk categorization (n=136). 

Agreement level for Kappa coefficient: < 0.20: Poor; 0.21-0.40: Fair; 0.41-0.60: Moderate; 0.61-0.80: Substantial; > 0.80: 
Almost perfect; ‡4 cases were above 70 years for which coefficient was not obtained 

*Scenarios showing respondent’s true belief: 

Respondent’s 
Feedback 

WRA tool 
Outcome 

Respondent's belief 

Scenario I Scenario II 

Underestimation 

Low High Very High 

High Very high Very high 

Very high Very high Very high 

Overestimation 
High Low Low 

Low Low Low 
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agreement in scenario II was attributed to the increased extent of disagreement with the tool outcome. 
This was the minimum possible coefficient for the studied sample.  

Subsequently, the coefficients were obtained according to the levels of two fixed factors i.e. age and 
gender. Under scenario I, all the three age categories showed substantial agreement between the tool 
and the perception, with younger age group indicating higher agreement as compared to older one. 
Under scenario II, the extent of disagreement assumed in the youngest group (< 50 years) was 
maximum, resulting into a smaller coefficient (0.466) and thus indicating moderate agreement 
between the tool and perception. To elaborate, in this age category, there were 7 cases of low risk by 
the tool, which was perceived as underestimation by them. So for these cases, in scenario I, their true 
belief was assumed to be high and in scenario II, as very high, thus resulting into lowering of the 
coefficient in scenario II. There was no change in the extent of disagreement in other two age 
categories, and therefore the coefficients were unchanged.   

As regards sex, under scenario I, the coefficients for both male and female were very close and 
suggested nearly perfect agreement between the two variables. Under scenario II, there was marginal 
lowering of coefficient for males (0.753); however, a considerable reduction for females (0.509) due 
to increased extent of disagreement. Thus, the overall reduction in the coefficient under scenario II 
was due to higher disagreement of females with age < 50 years. However, in the extreme scenario, 
the agreement between the tool and perception was substantial.   

Table 4 gives the distribution of respondents with respect to demographic factors and tool based risk 
stratification. There were 111 respondents who agreed to the risk level suggested by the tool. In other 
words, the perception of these individuals about their risk level matched with that of the tool. Hence, 
the purpose of this analysis was to understand the association of risk perception with the levels of 
different factors. As regards age, a significant association was observed between age and risk 
classification by the tool (p < 0.0001). The respondents below 50 years predominantly believed that 
they had lower risk (83.61%); while those in older category felt the risk to be on higher side. This is 
quite likely because younger age group had hardly any comorbidities. This is in contrast to older age 
group who had one or more comorbidities. The association of sex and risk stratification was also 
statistically significant (p = 0.0034). Females predominantly believed that they are at low risk of 
disease (76.92%), while 47.22% and 45.83% males felt that they were at low and high risk 
respectively.  

Characteristics Levels 
Tool based risk category  

P-value* 

Low High Very High 

Age category (in years) 

< 50 (n = 61) 51 (83.61) 9 (14.75) 1 (1.64) 

< 0.0001 (S) 
50-59 (n = 34) 12 (35.29) 21 (61.76) 1 (2.94) 

60-69 (n = 12) 1 (8.33) 9 (75) 2 (16.67) 

70-79 (n = 4) 0 (0) 0 (0) 4 (100) 

Sex 
Female (n =39) 30 (76.92) 6 (15.38) 3 (7.69) 

0.0034 (S) 
Male (n =72) 34 (47.22) 33 (45.83) 5 (6.94) 

Table 4: Association of demographic characteristics with risk stratification for 
respondents in agreement with tool outcome (n=111) 

*Obtained using Pearson’s Chi-square test; S: Significant 
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Table 5 shows the cross tabulation based on age and sex for respondents who either felt 
underestimation (12) or overestimation (13) of risk by the tool. Out of 12 respondents in the first 
category, majority i.e. 10 were < 50 years of age with 6 females and 4 males. Table shows that all 
females were categorised as low by the tool, however, they believed that the risk could be higher. 
Similarly, 3 males believed that the risk could be higher than estimated by the tool. Thus, even though 
there were lesser comorbidities in this age group, leading to low scores and thereby lower risk, their 
perceived risk was higher.  This revealed that there could be some more factors contributing to their 
perception, which are not part of the risk assessment tool.  

In the overestimation category, 11 respondents were male, who believed that their risk was 
overestimated by the tool. Nine of these individuals were from elderly category (> 50 years) and 
scored high due to their comorbid conditions. Despite, they perceived a lower risk. Perhaps, the 
current comorbidity status of these respondents could be better, which influence their risk perception.  

Following the initial feedback, the tool was rolled out in Wales across all public sectors and has been 
used extensively with an estimated 100,000 healthcare professionals and public/private sector 
workers using it. 3728 out of these returned a follow up questionnaire about the concordance 
between the tool and their own risk perception, Figure 3.  

Figure 3: Concordance between Tool and self-perception of risk 

 

 

24%

8%

2%

2%

64%

0 500 1000 1500 2000 2500

Not Stated

Unsure

Overestimates

Underestimates

Correctly Scores

Completed Assessments

Considering your Risk Score for All Sectors (n=3728)

 Levels Underestimate (n =12) Overestimate (n =13) 

Male Female Total Male Female Total 

Age category (in years) 

< 50 4(1,2,1)* 6 (6,0,0)* 10 (7,2,1)* 2 (0,2,0)* 2 (2,0,0)* 4 (2,2,0)* 

50-59 1(0,1,0)* 1(0,1,0)* 2 (0,2,0)* 5 (0,5,0)* 0 5 (0,5,0)* 

60-69 0 0 0 4 (0,4,0)* 0 4 (0,4,0)* 

Total  5(1,3,1)* 7(6,1,0)* 12 11 2 13 

Table 5: Cross tabulation using non-modifiable risk factors for respondents disagreeing to 
risk classification (n=25)  

*(Low, High, Very high risk) 
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If those stating “unsure” and “not stated” are taken out, a total of 2525 respondents either stated that 
the tool was in concordance with their own risk perception or over or underestimated their risk. 

93.8% of these respondents (2369 out of 2525) felt that the All Wales Covid-19 Risk Assessment Tool 
correctly identified their risk and was in concordance with their own risk perception, thereby giving 
the staff the confidence to believe in the tool and the mitigating actions it signposted. 

DISCUSSION 
We present the findings of the initial experience 
of use of the All Wales COVID-19 risk 
assessment tool (WRA tool). Our statistical 
analyses of the results from the initial cohort 136 
valid responses indicates that there was broad 
agreement amongst survey respondents with the 
WRA tool risk assessment. The risk assessment 
outcomes were also not biased towards 
particular outcomes based on respondent 
demographic factors. 

In participants where there was disagreement 
with the risk assessment outcome, this was not 
biased towards a specific participant 
demographic factor such as age, sex, workplace 
setting, or co-morbidity status. Notably, a higher 
proportion of participants assigned to the 'high 
risk' category by the tool disagreed with this 
finding and felt they should be considered lower 
risk. This aligns with the purposes of this risk 
assessment tool in favouring a more cautious 
assessment response. This can help facilitate a 
workplace response to the tool assessment, 
which is tailored to individual factors that can 
reflect lower risk not captured by the tool. 

Greater numbers of participants who felt the tool 
underestimated risk were < 50 years old, which 
is likely to reflect these respondent's having other 
co-morbidities not captured by the tool. A greater 
proportion of the participants who felt the tool 
overestimated their risk were > 50 years old, 
which may be due to personal perceptions of the 
contributions of their risk factors to poor 
prognosis or circumstances such as improved co-
morbidity status e.g. better diabetic control. 

While we have not done a detailed statistical 
analysis of the responses from the larger cogort 
of 3728 responses from the All Wales roll out of 
the tool, it is obvious at the first glance that the 
results are in line with our statistical analysis with 
93.8% expressing confidence in the 
concordance between the risk assessment 
calculated by the tool and their own risk 
perception. 

Future refinement of the WRA tool could follow 
from further understanding of the specific factors 
influencing COVID-19 risk. Our tool included 
sickle cell trait, and haemoglobinopathies such 
as thalassaemia trait or disease as a risk factor 
based on expert consensus given and findings of 
disseminated clotting in post mortem studies of 
COVID-19 patients 12,13. Further observational 
data regarding the mortality of patients with 
haemoglobinopathies such as thalassaemia who 
develop COVID-19 will help inform the 
continued inclusion of this factor. In addition as 
high quality longitudinal observational studies 
become available, the inclusion of further 
relevant risk factors may be indicated. Down’s 
Syndrome is one such risk factor which has 
become increasingly evident 14, thus has now 
been added within updated guidance notes of 
the WRA tool. 

Risk assessment tools are necessary to help 
provide a guide for staff working in at risk 
positions. A disadvantage of  all risk tools is the 
lack of specific recommendations based on risk 
scoring outcomes. The WRA is the only one 
available amongst the four nations of the UK to 
provide a mitigation framework based on the risk 
scoring. As the influence of co-morbidities on 
modifying COVID-19 disease outcomes is 
further understood, the specific 
recommendations of the WRA tool for workplace 
changes can be modified to reduce risk of 
disease spread whilst safely mitigating the 
economic impact. In addition, the 
recommendations of the tool can in future be 
modified based on regional epidemiological 
factors such as local positive SARS-CoV-2 
antibody status, and regional COVID-19 
prevalence to allow the tool to be further utilised 
as the spread of COVID-19 fluctuates in the 
coming months with increasing uptake of SARS-
CoV-2 vaccinations 15,16.  

As of the date of submission of this paper, 
Scotland and England have released their own 
versions of the risk assessment tool for Covid-19 
17,18, but the Welsh tool remains the only one 
which is self-administered and guides the user to 
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a mitigation strategy to protect them from getting 
severe Covid-19 infection. 

 

CONCLUSIONS 

We believe risk assessments are needed to 
identify and protect vulnerable populations at 
risk of worse outcomes during a pandemic, as 
seen with our experience administering the All-
Wales COVID-19 Risk Assessment Tool. Our 
results demonstrate a high concordance between 
tool user's perceived risk and risk assessment tool 
risk stratification. Of those who disagree with the 
tool, the majority felt that their risk was lower 
than that identified by the tool, thus favouring the 
more cautious and thereby safe assessment 
intended. We believe that this tool is appropriate 
in identifying risk for both health care workers 
and the public.  

The tool is based on a common sense approach 
of combining advancing age, sex and 
comorbidities and presenting a self-administered 
tool providing a risk matrix which can in future 
be adapted for any similar illness. Its wide 
acceptance in wales with the roll out to all public 
sector employees provides a framework for a 
similar approach for public health emergencies 
in the future. 
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