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 Objective: The purpose of this study was to evaluate Korean workers' work ability
and to identify its contributing factors. 
 
Background: In order for Korea to overcome the phenomena of becoming an aged
society, older adults must participate in the workforce to balance out the population;
workers' work ability must also be maintained. In addition, influential factors in
employees' capabilities and degrees of importance thereof should be identified in
advance to maintain work ability. 
 
Method: The Work Ability Index (WAI) questionnaire was completed by 5,708 Korean
workers. Survey questionnaire consisted items of current work ability, physical and 
mental demands of the job, numbers of diseases, work impairment due to diseases,
sick leaves, work ability in 2 years and mental resources. 
 
Results: Results indicated that work ability and length of service increased with age.
It was also found that employees in administrative positions had greater work ability
than site workers, workers directly managed by a supervisor had greater work ability
than workers in cooperative firms, and workers who performed intellectual tasks had
greater work ability than workers who performed physical labor. Job stress was
additionally observed to contribute towards overall work ability. And musculoskeletal
disorders (MSDs) were found to negatively affect work ability. 
 
Conclusion: The strongest determining factors in the work ability of Korean workers
were stress level and mental state. Therefore, when the WAI is used to assess Korean
workers, the weighting of WAI items pertaining to physical and mental abilities 
should be adjusted accordingly to account for these factors. 
 
Application: The result is expected to suggest that workers maintain work ability
in an aged society. 
 
Keywords: Work ability, Korean workers, Work ability index (WAI), Musculoskeletal 
disorders, Stress level 
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1. Introduction

The proportion of people over 65 years of age is expected to increase steadily in 

Korea. This age group constituted 10.7% of the population in 2009, designating 

Korea as an aging society. In addition, the office of statistics Korea also expects that 

Korea will be an aged society and a post-aged society by 2019 and 2026, 

respectively (Statistics Korea, 2012a). Demographic data suggests an increase in the 

age-dependency ratio, a decrease in the number of younger workers, and a decline
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in workplace participation of younger workers. Increases in the rate of employment over the past 10 years in Korea were -9.3%, 

0.3%, 40%, 47% and 49% for workers in their twenties, thirties, forties, fifties, and sixties, respectively (Statistics Korea, 2012b). 

Senescence is associated with inevitable time-dependent decreases in physical capabilities, but the preservation of such capability 

is essential for maintaining independence in old age. 

 

Ilmarinen et al. (2005) suggested that the balance between human health resources, work demands, and work characteristics 

partially determines work ability. In addition to health resources, Tuomi et al. (1997) showed that competence, values, attitude, 

and motivation play an important role in work ability. The Work Ability Index (WAI) was constructed to assess how well workers 

are able to perform their work (Tuomi et al., 1998). Previous research suggests that individual, psychosocial, and physical factors 

differentially contribute to work capacity. Individual factors include age, gender, marriage, education, occupation, retirement time, 

exercise, obesity, disease, physical ability, smoking, and drinking. Psychosocial factors include variables such as relationships and 

work-related stress. Finally, physical factors comprise job specification, work-related duties, and work environment (Savinainen 

et al., 2004). 

 

The present study examined the influence of work-related, worker-related and age-related factors on the work ability of Korean 

workers in typical Korean industries using the WAI questionnaire, the MSDs Symptom Report and Korean Occupational Stress 

Questionnaire short form. 

2. Participants and Methods 

2.1 Participants 

In this study, a survey was distributed to workers on duty in the industrial fields of Korea. The subject group comprised 2,096 

shipbuilding industry workers, 985 machinery industry workers, 734 housing management industry workers, 1,080 construction 

industry workers, and 813 chemical industry workers. The age distribution of the subjects was as follows: 557 under 29 years of 

age, 792 between 30 and 34, 931 between 35 and 39, 982 between 40 and 44, 950 between 45 and 49, 690 between 50 and 54, 

and 526 over 55 years of age. The mean age of the subjects was 41.89 years (S.D. 9.51). Numbers of the workers with white collar 

and those with blue collar were 676 and 4,799 respectively. Data were collected between 2008 and 2012. 

2.2 Methods 

The data for this questionnaire study were collected with the WAI questionnaire developed by the Finnish Institute of Occupational 

Health (Tuomi et al., 1998), the MSDs Symptom Report developed by the National Institute of Occupational Safety & Health 

(NIOSH, 1997), and the Korean Occupational Stress Questionnaire Short Form developed by the Korean Occupational Safety & 

Health Association (KOSHA, 2006). Work ability is designated in the WAI as poor (7~27 points), moderate (28~36 points), good 

(37~43 points), or excellent (44~49 points). Before the survey, the WAI questionnaire was translated into Korean. Workers' 

participation was fully voluntary; questionnaires were distributed to workers with the help of safety managers at the participating 

workplaces. Collected data (questionnaire scores) were entered into a database developed using Microsoft Excel 2010. WAI scores 

between groups were compared for each category using the Kruskal-Wallis test, and the relationship between WAI score and 

worker age, job stress and MSDs symptoms were analyzed using a spearman correlation test. Empirical findings may further 

support the notion that there is redundancy in the seven items. The WAI questionnaire to 5,708 employees and compute all 

possible correlations between responses to the WAI 7 items. Principal component analysis (PCA) is a mathematical procedure that 

uses an orthogonal transformation to convert a data set reflecting possibly correlated variables into a set of values representing 

linearly uncorrelated variables called "principal components". Statistical significance was set at .05. All statistical analyses were 

performed using SPSS 12.0K (Datasolution Inc.). 
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3. Results 

The work ability index covers seven items, each of which is evaluated with the use of one or more questions. It is calculated by 

summing the points received for each item. Table 1 shows the mean and standard deviation of WAI score of individual WAI 

items for 5,708 participants. WAI scores of all workers ranged from 7 to 49 points; the mean WAI score was 40.5 (S.D. 5.05). 

 

Table 2 shows work ability levels. Excellent work ability was observed in 29.0% of workers, good work ability in 48.0% of workers, 

moderate ability in 17.7% of workers, and poor ability was observed in only 1.2% of workers. This classification is for identifying 

workers and work environments which need measures of support. 

 

Table 3 shows WAI results categorized according to age, job stress, and symptoms of musculoskeletal disease. Analysis of WAI 

score by all factors revealed significant differences (p < 0.05). Relative to age, WAI results were as follows: the highest mean WAI 

score was observed for workers between 40 and 44 years old, and the lowest score was associated with workers under 29 years 

of age. Regarding job stress level, WAI results were as follows: the highest mean WAI score was found in workers from the "Low 

25% stress level", and the lowest score was observed in workers in the "High 25% level". Finally, mean WAI score was higher for 

workers who did not suffer from musculoskeletal diseases (normality) relative to their counterparts (symptoms appeal). 

 

 

Table 1. Mean and standard deviation of work ability score 

 WAI 

WAI item 

Current work
ability 

Physical and 
mental demands

of the job 

Number of
diseases 

Work impairment
due to diseases 

Sick 
leave

Work ability in 
2 years 

Mental 
resources

Mean 40.5 7.73 7.47 6.24 5.62 4.69 6.36 2.79 

SD 5.05 1.67 1.62 1.39 0.75 0.69 1.38 0.89 

Table 2. Distribution of work ability level 

 Excellent Good Moderate Poor Not classified Total 

No. 1,657 2,740 1,009 69 233 5,708 

% 29.0 48.0 17.7 1.2 4.1 100.0 

Table 3. Kruskal-Wallis test of WAI according to age, job stress and symptoms of MSDs 

Category Group N 
(persons) Median 

Work ability index Chi- 
square

p- 
valueMean S.D Min. Max. Avg. Rank 

Age (years) 

≤29 557 40.40 39.98 5.11 24 49 2,539.00 

 18.58 0.00530~34 792 40.70 40.21 5.13 20 49 2,626.70 

35~39 931 41.10 40.50 5.14 10 49 2,736.70 
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Relationships between WAI score and age, WAI score and job stress, and WAI score and MSDs symptoms are shown in Table 4. 

A positive correlation was observed between total WAI score and age (p < 0.05). WAI item score and age were significantly 

correlated with the except item 4 (work impairment due to diseases) and item 6 (work ability in 2 years) (p < 0.05). Items 1 

(current work ability), 2 (physical and mental demands of the job), 5 (sick leave) and 7 (mental resources) were positively correlated 

with WAI items age, while item 3 (number of current disease) was negatively correlated with age. Regarding job stress and 

symptoms of musculoskeletal disease, WAI scores were negatively correlated with all individual WAI items (p < 0.05). 

In this study, we conducted a PCA using the data from WAI item number 7 (see Table 5). Results showed that 34.397% of the 

variable information from all the items was attributable to component 1. In addition, it was found that 16.365% of the total data 

was explained by component 2. Approximately 49% of the principle components were analyzed as a sum of up to component 

Table 3. Kruskal-Wallis test of WAI according to age, job stress and symptoms of MSDs (Continued) 

Category Group N 
(persons) Median 

Work ability index Chi- 
square

p- 
valueMean S.D Min. Max. Avg. Rank 

Age (years) 

40~44 982 41.40 40.89 4.94  7 49 2,848.20 

 18.58 0.005
45~49 950 40.90 40.52 4.75 20 49 2,703.50 

50~54 690 41.10 40.69 5.00 18 49 2,786.20 

≥55 526 41.30 40.58 5.28  9 49 2,763.00 

Job stress 

Low 25% 1,817 41.59 41.78 4.81  8 49 2,931.09 

330.31 <0.001
Low 50% 1,211 40.76 40.54 4.86  9 49 2,543.49 

High 50% 945 40.53 39.70 4.93  7 49 2,292.37 

High 25% 1,052 40.65 38.45 5.21 18 49 1,953.97 

MSDs 
symptoms 

Normality 1,400 41.00 40.57 5.14  7 49 840.80 

 64.23 <0.001Symptoms 
appeal 209 38.00 37.31 5.92 10 49 565.00 

Table 4. Correlation analysis of WAI according to age, job stress, and symptoms of MSDs 

 WAI 

WAI item 

Current 
work 
ability 

Physical and 
mental demands

of the job 

Number of
diseases 

Work 
impairment 

due to diseases

Sick 
leave 

Work ability 
in 2 years 

Mental
resources

Age 
r 0.037 0.126 0.046 -0.151 0.002 0.05 -0.008 0.051

p-value 0.006 <0.001 <0.001 <0.001 0.897 <0.001 0.544 <0.001

Job stress 
r -0.273 -0.184 -0.202 -0.141 -0.183 -0.15 -0.173 -0.415

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

MSDs 
symptoms 

r -0.203 -0.135 -0.127 -0.17 -0.266 -0.073 -0.138 -0.149

p-value <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001



31 Aug, 2015; 34(4): A Study on Factors Affecting Work Ability in Korean Workers 331 

http://jesk.or.kr 

7 from component 3. In other words, these two items were found to be influential in work ability. The finding that components 

1 and 2 explained 51% of the WAI suggests that there is connection with detailed items (Table 6). Component 1 was more 

prevalent in items pertaining to "current work ability", "physical and mental demands of the job", and "mental resources". The 

main component (component 1) was considered to represent the primary factor affecting WAI score. Component 2 was positively 

associated with items assessing "number of diseases", "work impairment due to diseases", and "sick leave", and negatively associated 

with the remaining items. Component 2 was described as an element that distinguishes work ability as a function of mental 

state and work ability related to physical conditions associated with disease. This result suggests that work ability as assessed 

by WAI score is dependent on more than simple physical capacity in Korean workers. 

 

 

4. Discussion and Conclusions 

The goal of this study was to assess work ability in Korean workers in typical industries using the WAI questionnaire. The overall 

WAI score ranged from 7 to 49 points, and the mean WAI score was 40.5. Results of work ability level could show to identify 

workers and work environments which need measures of support. Measures directed toward restoring work ability or additional 

evaluations of work ability are needed by those whose work ability is poor. For those whose work ability is moderate, measures 

to help improving work ability is recommended. Workers with good work ability index should receive instructions how to maintain 

their work ability (Tuomi et al., 1998). 

Table 5. Principal component analysis of WAI items (total variance explained) 

Component Total % Variance % Accumulated 

1 2.408 34.397 34.397 

2 1.146 16.365 50.762 

3 0.944 13.487 64.249 

4 0.773 11.049 75.299 

5 0.688 9.829 85.128 

6 0.599 8.556 93.684 

7 0.442 6.316 100.000 

Table 6. Principal component analysis of WAI items (component matrices) 

WAI item Component 1 Component 2 

Item 1: current work ability 0.700 -0.388 

Item 2: physical and mental demands of the job 0.747 -0.318 

Item 3: number of diseases 0.311 0.642 

Item 4: work impairment due to disease 0.582 0.482 

Item 5: sick leave 0.490 0.441 

Item 6: work ability in 2 years 0.535 -0.098 

Item 7: mental resources 0.630 -0.213 
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WAI scores as a function of age were as follows: workers between 40 and 44 years of age had the highest mean score, while 

the lowest mean score was observed in workers under 29 years of age. A number of previous studies found that WAI score 

decreased linearly as a function of age (Monteiro et al., 2006; Alavinia et al., 2009; Fischer et al., 2006; Tuomi et al., 1991), and this 

trend was repeatedly observed in follow-up studies (Martinez et al., 2006; Pohjonen, 2001; Tuulikki et al., 2002; Anne et al., 2004). 

Conversely, other studies reported that work capacity was not associated with age (Tuomi et al., 2004; Martinez et al., 2006; Bojana 

et al., 2009). However, work ability can depend heavily on physical capabilities, which decline with age (Bassey, 1998). The results of 

the present study are inconsistent with the abovementioned findings. The previous researches showed that WAI score decreased 

as function of age and work capacity was not associated with age. But this study showed that the high WAI in older Korean 

workers observed in our study may have been due to the influence of Korean society. An additional factor may have been that 

all subjects were on duty, rather than retired, at the time of survey completion. Researches in Eastern Asia have shown that the 

change of WAI score by age were not statistically significant (Kumashiro et al., 2006; Chumchai et al., 2007; Duong et al., 2007). 

A number of studies conducted in many different countries have examined the relationship between job stress and work ability. 

These studies typically indicated that job stress increases in accordance with job demands, insufficient job control, originality, and 

human relations (Pohjonen, 2001; KloimuKller et al., 2000; Sjogren-Ronka et al., 2002). In the present study, job stress was found 

to be a main factor that could significantly impact work ability. 

 

The relationship between work ability and musculoskeletal disorders has also been examined in previous studies. Symptoms of 

musculoskeletal disease have been shown to be associated with a reduction in work ability (Pohjonen, 2001; Eskelinen et al., 

1991; Helena et al., 2010). In this study, musculoskeletal disease was an additional primary factor that could significantly affect 

work capacity. 

 

The results of the present study may be used as a basis for continuing development of work ability assessments in the future. 

Further, our results suggest the need to reevaluate the importance of individual WAI items used in Korea and abroad. The present 

study suggests the WAI could more accurately assess work capacity in Korean workers if the weighting factors of the individual 

items of work capacity are calculated. 
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