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Abstract 
Aims: The present study aims to compare the assessment of work ability 
based on the use of the Work Ability Index (WAI) with another question-
naire base only on the use of WAI’s first item, termed as the “Work Ability 
Score” (WAS). Study design: A cohort of 384 Spanish workers included in a 
Post COVID-19 condition or persistent COVID-19 multicenter research was 
utilized. Place and Duration of Study: This cohort was enlisted in four hospit-
als (Hospital Universitario 12 de Octubre, Madrid; Hospital Universitario Vir-
gen Macarena, Sevilla, Andalucía; Hospital Universitario Gregorio Marañón, 
Madrid and Complejo Asistencial Universitario de Salamanca, Castilla y León), 
since 2021 until 2022. Methodology: 384 Spanish workers (176 men and 208 
women; aged 20 to 70 years) with Post COVID-19 condition or persistent 
COVID-19 were included. Descriptive analysis of primary scores was con-
ducted. Given the non-normal distribution of data, the Mann-Whitney and 
Kruskal-Wallis tests were employed. Spearman and Kendall correlations were 
employed to assess the relationship between WAI and WAS, also used weighted 
Kappa to estimate the degree agreement between WAI and WAS. Logistic re-
gression models were utilized to study determinants influencing WAI and 
WAS, categorized as poor or moderate. Results: WAI had an average score of 
32.98 (SD = 10.28), whereas WAS had an average of 5.95 (SD = 2.77). Signifi-
cant differences were observed in both WAI and WAS across the same va-
riables. Strong and statistically significant correlations were evident between 
WAI and WAS (rs = 0.83, p < 0.001). All the variables used in the logistic re-
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gression model (gender, the sector employment, and previous chronic dis-
eases) were statistically significant in both questionnaires. Conclusion: WAS 
questionnaire could be used as a tool for reliable assessment of work ability 
among Spanish workers with Post COVID-19 condition or Persistent CO- 
VID-19. 
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1. Introduction 

The Work Ability Index (WAI) is a test designed by the Finnish Institute of Oc-
cupational Health during the decade of 1980. It has helped to estimate the 
self-perception of a worker situation in both work and global health [1] [2]. It 
has been used worldwide and has been validated on a wide range of issues, in-
cluding stress, psychosocial factors, musculoskeletal pathologies and general la-
bor effects [3] [4] [5] [6]. 

It consists of seven dimensions: current work ability compared with the life-
time best; work ability in relation to the demands of the job; number of current 
diseases diagnosed by a physician; estimated work impairment due to diseases; 
sick leave during the past year; own prognosis of work ability two years from 
now; and mental resources. These dimensions give a punctuation, which must 
be added. The final punctuation can be categorized as: deficient, moderate, good 
or excellent. 

One of the most controversial matter about WAI is the implication of each 
dimension. Not all the dimensions express the same aspect of the worker, and 
some of them can produce redundant information already recorded in another. 
Due of this problem, several teams have tried to shorten the test and validating 
the result in order to improve both: the time of the procedure (WAI question-
naire lasts around an hour) and also to limit confusion factors of not so relevant 
dimensions [7] [8] [9]. 

This paper will test the validity of the Work Ability Score (WAS), an abridged 
WAI which only consists of the first WAI question (Current work ability com-
pared with the lifetime best) as some other teams have also done with diverse 
outcomes [10]-[16]. This paper will test the validity of de Work Ability Score 
(WAS) in a cohort of workers with post COVID-19 condition or persistent 
COVID-19 [17], a fact that had not even been done, at least, in the reviewed 
scientific literature. 

2. Material and Methods  
2.1. Study Design and Participants 

This is an observational multicenter study, that prospectively follow-up an his-
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torical cohort, representative of workers who have been diagnosed or treated for 
POST-COVID19 Condition. To calculate the sample, we used the epidemiologi-
cal report No. 90 of the National Epidemiological Surveillance Network of Spain 
until August 4, 2021 [18]. 

The following were specified as inclusion criteria: workers from any profes-
sional sector who were working at the time of the diagnosis of SARS-CoV-2 in-
fection by PDIA or specific IgG against SARS-CoV-2, carried out between March 
1, 2020 and July 31, 2021 of the pandemic who needed specialized medical assis-
tance for POST-COVID19 symptoms, 3 months after the diagnosis of COVID-19. 

This cohort was enlisted in four hospitals (Hospital Universitario 12 de Octu-
bre, Madrid; Hospital Universitario Virgen Macarena, Sevilla, Andalucía; Hos-
pital Universitario Gregorio Marañón, Madrid and Complejo Asistencial Univer-
sitario de Salamanca, Castilla y León) since 2021 until 2022. Those patients had a 
condition of persistent COVID-19, whose diagnose could be previous to the start 
of the research. 

WAI questionnaire was used at least at the beginning and at the end of the 
study (one year of time between both points approximately). In addition, if a pa-
tient was on sick leave during the follow-up and returned to work, was an addi-
tional WAI check-up performed upon return to work, before medical cite to the 
ending of the study. 

2.2. Variables 

This study considers the WAI and WAS scores as dependent variables. Addition-
ally, various explanatory variables have been considered, including age, gender, 
type of occupation (physical or mentally demanding), industry sector, sector em-
ployment and the presence of previous chronic diseases. 

The WAI and WAS scores have been classified in four categories based on 
recommendations from previous authors [12]. WAI scores are interpreted so 
that work ability is: poor (7 - 27); moderate (28 - 36); good (37 - 43) or excellent 
(44 - 49). Similarly, WAS score is classified according to the same four catego-
ries: poor (0 - 5); moderate (6 - 7); good (8 - 9) or excellent (10). 

2.3. Statistical Analysis 

To assess the validity of WAS as a substitute for WAI, various steps were under-
taken using different methodologies. Data analysis was performed using R ver-
sion 4.2.1.  

Initially, a descriptive analysis of the two primary scores was conducted in re-
lation to the remaining explanatory variables. Given the non-normal distribu-
tion of the data, the presence of significant differences was examined using the 
Mann-Whitney test for explanatory variables with two categories and the Krus- 
kal-Wallis test for variables with more than two categories. The agreement of 
their categories was examined through a cross-tabulation. Subsequently, the as-
sociation between the WAI and WAS categories was explored, calculating Spear-
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man and Kendal correlations. 
The degree of agreement between WAI y WAS was estimated using weighted 

Kappa for ordered categories. 
Two logistic regression models were estimated in order to study the determi-

nants that influence WAI and WAS. Both scores were categorized into two groups 
(poor and moderate). The cutoff points were set at 36 for WAI and 7 for WAS. 
Independent variables were included in the multivariate model if they yielded 
significance in the univariate analysis (P ≤ 0.15). Variables with a P < 0.05 were 
considered statistically significant. 

3. Results  
3.1. Descriptive Analysis 

In order to test our premise, we have been used the data from a 384 cohort of 
patients recruited in the persistent COVID-19 multicenter research. 

The mean scores of WAI and WAS, with respect to the explanatory variables, 
are presented in Table 1. Significant differences were observed in the mean WAI 
scores when comparing sector employment (P = 0.003) and chronic diseases (P 
< 0.001). Similarly, significant differences were found in the WAS scores for the 
same variables: sector employment (P < 0.001) and chronic diseases (P = 0.039). 

After conduction the cross-tabulation of categories for both variables, as pre-
sented in Table 2, it was observed that, in most of the cases, the grouping per-
formed, whether considering WAI or WAS scores, exhibited significant similar-
ity. The overall mean WAI score is 32.98 (SD = 10.28), and for WAS, it is 5.95 
(SD = 2.77). A substantial portion of the subjects (63.8%) falls along the main 
diagonal of the table, what means that the category in which they have been clas-
sified remains consistent when either of the two scores is considered. Approx-
imately 34.1% of the subjects were classified into adjacent categories. Notably, 
the most significant discrepancies were evident in five subjects whose WAI clas-
sification was labeled as “good”, yet their WAS scores indicated “poor”, and in 
three other subjects whose WAI scores were classified as “excellent”, but their 
categorization based on WAS scores was deemed “moderate”. 

The correlations between WAI and WAS scores were statistically significant, 
both when utilizing Spearman’s rank correlation (rs = 0.83, P < 0.001) and Ken-
dall’s tau (τ = 0.76, P < 0.001). These values indicate a strong correlation. 

The degree of agreement between WAI and WAS scores was 0.66 with 95% CI 
[0.61; 0.71] utilizing weighted kappa for ordered categories. This value indicates 
a good strength of agreement [19] [20]. 245 (61.6%) participants had equal ca-
tegorization, 131 (32.9%) participants had adjacent categories, and only 8 par-
ticipants (2.08%) who had a poor or moderate WAS, were classified as good or 
excellent WAI, respectively.  

3.2. Determinants of WAI and WAS 

Table 3 presents the results of the two multivariate analyses conducted to examine  
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Table 1. Participants’ sociodemographic and work-related factor and their associations 
with the work ability index and work ability score (n = 384). 

Variable N 
WAI WAS 

Mean (SD) P Mean (SD) P 

Gender      

Male 176 33.6 (10.8) 
0.13 

6.0 (3.0) 
0.31 

Female 208 32.5 (9.8) 5.9 (2.6) 

Age groups (years)      

20 - 30 1 23 (0.0) 

0.75 

4 (0.0) 

0.71 
30 - 45 58 33.1 (10.9) 5.8 (2.9) 

45 - 60 237 33.1 (10.2) 5.9 (2.7) 

60 - 70 88 32.6 (10.3) 6.1 (2.9) 

Type of position      

Physical 79 31.6 (11.5) 

0.25 

5.6 (3.1) 

0.41 Mental 93 31.6 (11.2) 5.7 (3.0) 

Mixed 212 34.1 (9.3) 6.2 (2.5) 

Economic Sector      

Primary 10 26.7 (11.8) 

0.22 

4.2 (3.0) 

0.28 

Secondary 44 33.2 (11.0) 5.9 (2.9) 

Tertiary 170 32.1 (10.9) 5.8 (3.0) 

Quaternary 39 33.1 (10.5) 6.1 (3.0) 

Quinary 121 34.6 (8.7) 6.3 (2.4) 

Sector Employment  

Private 208 31.4 (11.1) 
<0.01 

5.5 (2.9) 
<0.01 

Public 176 34.9 (8.9) 6.5 (2.5) 

Monitoring      

Homecare 144 34.0 (9.4) 

0.44 

6.2 (2.6) 

0.38 Hospital ward 131 32.7 (10.6) 5.9 (2.8) 

ICU (UCI) 109 32.0 (10.9) 5.7 (2.9) 

Chronic diseases      

Yes 222 31.6 (10.1) 
<0.01 

5.7 (2.7) 
<0.01 

No 162 34.8 (10.3) 6.2 (2.9) 

 
Table 2. Cross-categorization of work ability assessment categories based on WAI and WAS. 

WAS 
WAI 

Poor Moderate Good Excellent 

Poor 103 6 0 0 

Moderate 31 59 11 0 

Good 5 52 59 7 

Excellent 0 3 24 24 
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Table 3. Odds ratio (OR) and 95% confidence intervals (95% CI) for individual and pro-
fessional factor associated with Work Ability Index (WAI) and with Work Ability Score 
(WAS)—[moderate-poor] vs [excellent-good]. 

 Dependent variable 

 WAI WAS 

 OR 95% CI P OR 95% CI P 

Gender (female) 0.65 (0.42, 0.99) 0.049 0.52 (0.33, 0.82) 0.005 

Sector (public) 1.87 (1.22, 2.88) 0.004 1.68 (1.07, 2.66) 0.025 

Chronic diseases (yes) 0.49 (0.32, 0.74) <0.001 0.53 (0.33, 0.81) 0.004 

 
the likelihood of having a “moderate” or “poor” work ability. In the multivariate 
model, all variables that were found to be significant (P = 0.15) in the univariate 
models were included. After testing the significance of different second-order 
interactions, significant variables with a P = 0.05 were retained in the model. 

The results obtained for both WAI and WAS are analogous: the significant 
variables included gender, the sector employment and the chronic diseases. No 
variable emerged as significant exclusively in one of the two models. Further-
more, the estimated coefficients were similar: 

Women have a 35% lower probability of exhibiting “moderate” rather than 
“poor” work ability when considering WAI and 48% lower probability when con-
sidering WAS. 

Public sector employees have a 87% higher probability of exhibiting “mod-
erate” rather than “poor” work ability when taking WAI into account and a 68% 
higher probability when considering WAS. 

Individual with presence of chronic diseases have a 51% lower probability of 
demonstrating “moderate” rather than “poor” work ability when considering WAI 
and a 47% lower probability when considering WAS. 

4. Discussions and Conclusion 

The findings of this study reveal a notable concordance when employing WAS 
scores a substitute for the traditional WAI questionnaire. This research represents 
the first attempt to compare these scores in a specific sample of Spanish workers 
with post-COVID-19 condition or persistent COVID-19. 

Variables in which significant discrepancies are identified regarding WAI and 
WAS scores are consistent in both groups: the type of employment, public or 
private, and the presence or absence of previous chronic diseases. In most cases, 
categories related to work ability align, considering both WAI and WAS scores. 

The results obtained demonstrate a substantial correlation between the meas-
ures of both scores and their respective categories. This correlation has been 
previously documented by other groups [12].  

Logistic regression models have revealed that the variables that have a statisti-
cally significant effect on the probability of presenting a “poor” or “moderate” 
work ability are the same in both WAI and WAS. These variables include gend-
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er, sector employment (public or private), and the presence of chronic diseases. 
Furthermore, the effect generated by both scores on the probability of presenting 
a “moderate” work ability was similar. There are some studies that have been 
carried out in line with ours, and their results resemble those obtained in this 
study, although with the presence of some variables that were only significant in 
one of the two models [12] [13]. 

It is important to highlight that, although both WAI and WAS explained a 
significant proportion of the variability in these questionnaires, WAI showed a 
slightly superior ability to explain this variability. These results might indicate 
subtle differences in predictive ability between WAI and WAS, although these 
differences are not significantly wide. 

Moreover, the justification for considering WAS as a suitable substitute for 
WAI lies in its consistent alignment with WAI on several variables and catego-
ries that are keys in their relationship to work ability. The substantial correlation 
observed between both measures, along with their similar impact on predicting 
work ability categories, strengthens the argument for the reliability of WAS as a 
similar tool when compared with WAI. 

WAS is an effective surrogate questionnaire for WAI and could be used for 
reliable assessment of work ability among Spanish workers and specifically work-
ers with post COVID-19 condition. 
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