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Introduction 

In order to prevent workers 

from quitting the workforce 

due to work related 

disability, the concept of 

work ability has developed 

a valuable tool to tailor interventions at individual level. The concept of work ability 

expresses the interrelation between the productive potential of a worker, the worker’s 

individual characteristics and work related factors [1,2]. Thus, the assessment of work 

ability should measure the ability of workers to perform their jobs, taking into account the 

specific psycho-social and physical work related factors, mental and physical capabilities 

and health too. On the basis of this concept, Finnish researchers have constructed the so 

called Work Ability Index (WAI), which is based on a questionnaire that combines subjective 

experience of one’s ability to cope with physical and mental requirements at work with 

information on disease and sick leave [3]. 

The work ability index (WAI) has been promoted in recent years as a valuable tool in 

occupational health programs dedicated to decrease early exit from work place [4].Because 

of varying demands of work tasks, the same disease, injury or limitation in functional 

capacity may have a different effect on work ability [3]. Kaleta et al. [5] and Seitsamo & 

Ilmarinen [6] established that life style characteristics such as physical activity in leisure 
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Abstract: Introduction-The Work Ability Index (WAI) is a valuable used tool in 

occupational health to identify and avoid early retirement and work related 

disability. Purpose-To assess the work ability of construction workers of West 

Bengal and its relationship with risk factors. Methods-A cross sectional study 

was carried out among 25construction workers of semi urban area of Hooghly 

district of West Bengal by simple random sampling method. Body composition 

parameters and demographic details were recorded. Work ability and work 

ability index were measured by questionnaire. Results-4% Construction 

workers have poor WAI, 88% have moderate and 8% have good WAI. None 

was present in excellent category of WAI. The average WAI was 32.92. There 

was a negative correlation between WAI and body composition parameters like 

height, weight, percentage of body fat. In the present study effects of 

hypertension and Musculo-skeletal disorder on WAI have also been found. 

Conclusion-According to the results of this present study aging, year of 

service, illiteracy, smoking habit decline the health status of construction 

workers thereby increasing the risk of presenting moderate or poor work 

ability. 
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time can also affect work ability. There is also a clear association between various diseases 

and poor work ability [7]. 

Thus assessment of work ability during occupational health examination and association 

with life style factors, indicates work related disabilities and early exit from the job. In this 

part of study a small number of sample was taken to assess the work ability of construction 

workers of West Bengal and its relationship with risk factors like BMI, smoking habit, year of 

service and cardio-vascular diseases.  

Methods 

Determination of Work ability 

In order to assess the work ability of construction workers and its relation with job factor, life 

style and health status, 25 male construction workers were selected and a questionnaire of 

work ability has been filled by expert surveyor. 

Work ability was measured by work ability index (WAI). It consists of an assessment of the 

physical and mental demands of people in relation to their work, diagnosed diseases, and 

limitations in work due to disease, sick leave, work ability, prognosis and psychological 

resources. The WAI constituted of seven dimensions, and the index is derived as the sum 

score of the rating on each dimensions.  The range of summative index is 7-49. 

Chart 1. Classification of Work Ability Index [8] 

WAI 
Category of 

Work ability 

7-27 Poor 

28-36 Moderate 

37-43 Good 

44-49 Excellent 

WAI determination was first published by Tuomi et al. [9] and validated by Martinez et al. 

[10] and Silva Junior et al. [11] 

Work ability was measured by a questionnaire based index from the following 7 items. 

i. Current work ability compared with a life time best ( 0 – 10 points) 

ii.  Work ability in relation to both physical and mental demand of work (2–10 points). 

iii. Number of current diseases ( 1- 7 points) 
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iv. Estimated work impaired due to diseases ( 1- 6 points) 

v. Sick leave during the past year ( 12 months ) 

vi. Own prognosis of work ability 2 years from now ( 1, 4 or 7) 

vii. Mental resources ( enjoying daily task, activity and life spirit ) ( 1-4 points) 

Subjects at or below 36 points were classified as having low work ability while those  above 

37 points were having satisfying work ability [12]. At the same visit, body height and body 

weight, percentage of body fat from skinfold thickness [13,14] and waist:hip ratio[15] were 

measured. BMI was calculated from body weight and body height. BMI=wt (kg) / height in 

(m)2   Kg/m2. Systolic and diastolic blood pressures were measured by auscultatory method 

using sphygmomanometer and stethoscope in sitting condition.  

Classification of hypertension (JNC-VII, 2003) [16]. 

Categories of 

hypertension 

Systolic Blood Pressure 

(mm Hg) 

Diastolic Blood Pressure 

(mm Hg) 

Normal <120 < 80 

Pre-hypertension 120-139 80-89 

Mild hypertension 140-159 90-99 

Moderate hypertension 160 100 

Severe hypertension ≥ 180 ≥ 110 

 

Determination of pain intensity  

For each body region, the 7 day prevalence of musculo -skeletal symptoms was assessed by 

question on a scale ranging from 0 – 10 ( 0 = no pain, 10 = pain as bad as it could be [17]. 

Statistical analysis  

All data have been expressed in terms of mean ± SD. Correlation, t-test, Odds ratio  with 

95% confidence interval have been performed to assess the risk by statistical package 

(SPSS 16.0). 

Results 

Table 1 represents the demographic characteristics of the participated construction 

workers. 68% construction workers are in lower age group and 32% are in higher age 

group. Regarding smoking habit 76% construction workers are smokers and 24%  are 
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non-smokers. Among construction workers 68% are mason and 32% are labour. Regarding 

year of service 64% construction workers have <10 years of service and 36% have >10 

years of service. 84% construction workers are literate and 16% are illiterate.  

Table 1.  Demographic pattern of study population 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 represents work ability index (WAI) of construction workers. It is observed that 4% 

workers have poor WAI (7-27), 88% workers have moderate WAI , 8% workers have good 

WAI. None has excellent WAI in our study. 

Table 2: WAI of Construction workers 

Grade No. % WAI Average WAI (n=25) 

Poor (7-27) 01 04 27 

32.92 
Moderate (28-36) 22 88 32.82 

Good (37-43) 02 08 37 

Excellent (44-49) - - - 

Socio-demographic 

characteristics 

Construction workers  

(n=25) 

  No. % 

Aging 
15-35 yrs 17 68 

36-60 yrs 08 32 

Smoking habit 
Smokers 19 76 

Non-smokers 06 24 

Type of work 
Mason 17 68 

Labour 08 32 

Year of service 
< 10 yrs 16 64 

>10 yrs 09 36 

Educational 

qualification 

Illiterate 04 16 

Literate 21 84 
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Table 3 represents mean values of work ability and work ability index of higher and lower 

age group, smoker and non-smokers, < 10 yrs and ≥ 10 years of service of construction 

workers. Lower age group when compared with higher age group, smokers compared with 

non- smokers , < 10 yrs compared with ≥ 10 years of service do not show any significant 

difference in work ability and work ability index. 

Table 3: Work ability index of different groups of construction workers 

 

 

 

 

 

 

 

 

 

Table 4: WAI of lower and higher age group construction workers with regard to prevalence 

of MSD (Musculo-skeletal disorder) and hypertension 

 

Table 4 represents WAI of lower and higher age group construction workers suffered from 

musculo-skeletal disorder (MSD) and hypertension. It has been observed that 41.6% lower 

age group and 58% higher age group construction workers suffer from MSD but 50% lower 

and higher age group construction workers had MSD as well as hypertension. No significant 

difference in work ability has been found in between lower and higher age group of workers 

in the prevalence of MSD but WAI  of hypertensive higher age group workers is lower than 

Age group 
Workers with MSD 

( n= 12 ) 

Workers with hypertension 

(n= 10) 

 No. % 

Mea

n 

WAI 

No. % Mean WAI 

18-35 yrs. (n=17) 05 
41.

6 

33.

2 
05 50 33.2 

36-60 yrs. (n=08) 07 
58.

3 

33.

14 
05 50 32.0 

Parameters <10yrs 

 

(n = 16) 

≥ 10yrs 

 

(n = 09) 

Lower age 

 

(n = 17) 

Higher age 

 

(n = 08) 

Smokers 

 

(n = 19) 

Non 

smokers 

(n = 06) 

WA 4.85±0.72 4.73±0.34 4.87±0.69 4.66±0.36 4.73±0.40 5.05±1.05 

WAI 32.81±2.71 33.11±2.37 33.06±2.63 32.63±2.50 33.11±2.79 32.33±1.63 
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lower age group workers indicating risk of hypertensive higher age group workers for early 

retirement and absenteeism as well as loss of productivity. 

Table 5 represents WAI of mason and labour group of construction workers with regard to 

prevalence of MSD and hypertension. It is found that 92% mason and 8% labour workers 

suffered from MSD but 70% & 30% of the above mentioned group respectively showed 

hypertension indicating most stressful pattern of job. It is found that WAI of mason workers 

of having MSD and hypertension is significantly lower than labour workers and similar result 

has been observed incase of hypertensive workers of the above two categories indicating 

difference in stressful working condition in these two groups of workers. 

Table 5: WAI of Mason and labour with regard to prevalence of MSD and hypertension 

 

 

 

 

 

 

 

Table 6: Effect of BMI, smoking habit and year of service on WAI of two groups of 

construction workers 

Type of work 
Workers with MSD ( n= 

12 ) 

Workers with 

hypertension ( n= 10 ) 

 No. % 
Mean 

WAI 
No. % 

Mean 

WAI 

Mason (n=17) 11 91.7 33 07 70 32.14 

Labour (n=08) 01 08 25 03 30 33.67 

WAI 

BMI Smoking habit Year of service 

≥ 22 

kg/m2 

( n= 09) 

< 22 

kg/m2 

( n= 

16) 

Yes 

( n= 

19) 

No 

( n= 

06) 

≥ 10 

years 

( n= 

09) 

<10 

years 

( n= 16) 

Gr. 1 (Poor or 

moderate) 

[ n=23 ] 

 

n 
08 15 17 06 08 15 

WAI 

Mean 
33.38 32.71 32.65 32.33 32.71 32.53 

Gr. 2 (Good or n 01 01 02 - 01 01 
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Table 6 represents comparison of two groups (poor or moderate and good or excellent) of 

construction workers in terms of body mass index (BMI), smoking habit and years of 

exposure. The frequency of those with good or excellent work ability was significantly higher 

than those with poor or moderate work ability in case of smoker, BMI ≥ 22 kg/m2 & ≥ 10 

years of service (P < 0.05) ( OR ranges from 1.7-1.88). Table 7 represents correlation 

between WAI with body composition parameters  among construction workers. The 

correlation values with WAI are negative but insignificant indicating that work ability 

decreases with increase in body weight, body height and % of body fat.  

Table 7. Correlation of BMI & WAI with body composition parameters 

 BMI WAI Height Weight %BF W:H 

BMI 1 0.02 0.20 0.92** 0.63** 0.07 

WAI 0.02 1 -0.15 -0.06 -0.09 0.03 

 
Fig 1 indicates WAI of different 

educational level of workers with 

respect to MSD and hypertension.  

It is observed that WAI is significantly 

higher in illiterate workers with MSD 

and hypertension in comparison with 

primary and secondary level of 

education. 

Figure 1: Comparison of WAI of 

construction workers with different level 

of education (ILL -Illiterate, PRI- Primary, SEC – Secondary) with respect to prevalence of 

MSD (Musculo-skeletal disorder) & hypertension (HYP). 

excellent) 

[ n=02 ] 

WAI 

Mean 
37 37 37 - 37 37 

OR 1.88 1 1.7 1 1.88 1 

95% CI 
0.03-9.

71 
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2.87 
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4.13 
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As regards Work Ability Index (WAI) values 

of normotensive workers when compared 

with work abilities of workers of 

pre-hypertension it was observed that 

workers with pre-hypertension had lower 

work ability than normal healthy workers (Fig 

2).  

Figure 2: Comparison of the WAI between 

normotensive & prehypertensive workers. 

Again WAI when classified according to the BMI levels (16-19kg/m2, 20-22kg/m2 and 

>22kg/m2), it has been found that work ability increases with increase in BMI level, 

indicating the role of nutritional status on work ability (Figure 3). 

Figure 3: Comparison of WAI of workers among different categories of BMI 

Discussion 

In the present study the WAI of construction workers was 4% (poor), 88% (moderate) and 

8% (good). None was present in excellent category of WAI and the average WAI was 32.92. 

Mohammadi et al.[18] found that average WAI of manufacturing workers of Tehran was 

41.9. The difference might be due to cultural difference, level of education and life style 

factors  [19]. But Jedryka – Goral et al. [20] reported that workers suffering from 

osteoarthritis (OA) and rheumatic and cardiologic problems had moderate or good work 

ability which corroborated with our study. Again, Pohjonen  [2] indicated that 40-44 was the 

critical age for decrease in work ability but according to Ilmarinen et al. [21] it was 51 years 

which was similar to our study, as WAI of higher age group (36-60 yrs) hypertensive 

workers was significantly lower than lower age group (18-36 yrs). It might be concluded 
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that among workers with chronic diseases, work ability decreases due to disease rather than 

age [19].     

In the present study  work ability is higher with lower education level. In contrast, Jedryka 

– Goral et al.  [20] found that higher the education level, the better the work ability, the 

difference was statistically significant in patients and in control group. This difference in 

result might be due to less number of subject in the present study. 

In the present study WAI of mason with MSD and hypertension is lower than labour workers. 

Again, higher age group hypertensive workers have poor WAI  than lower age group. These 

results indicate that work ability in aging workers is closely linked to health status [19]. 

Similar opinion has been stated by Kiss et al. [22] and they observed that WAI is mostly 

influenced by age and by health – firstly, by problems of locomotion and secondly, by 

problems of cardio vascular and respiratory system among fireman. Alavinia et al. [23] 

observed that pulmonary problems showed a negative association with work ability and 

these associations were not influenced by work related factors. They also concluded that 

high physically demanding jobs like construction industry, psychological and physical work 

related factors are most important factors associated with work ability. Besides, in work 

places with high physical loads ergonomic interventions are of great importance to maintain 

work ability of workers. Eyler et al.  [24] reported that lower the risk of several diseases like 

cardio-vascular disease, musculo-skeletal disease and diabetes (type 2) higher will be the 

work ability. Therefore, when trying to improve work ability of workers, their health status 

must be looked after carefully. Besides, in order to improve work ability, nutritional status, 

environmental factors, proper organization of work and work ability after work time should 

be carefully considered in order to offer workers due relaxation time after their working day. 

Again, it is also important to lay emphasis on medical expenses, family obligation of 

chronically ill-aging workers that will influence the work ability among workers by giving 

mental support.  

It was also suggested by Tuomi et al. [4] that work ability could be improved by decrease in 

repetitive movements, an improvement in supervisor’s attitude and increase in physical 

exercise [25].  Pohjnen [2], Tuomi et al. [7,24] reported that poor work postures and 

repetitive movements were associated with an impaired ability to work. But Lindberg et al. 

[26] indicated the development of a poor work ability can be prevented by controlling the 

organizational and psychological factors. Tuomi et al. [25] also stated that unhealthy life 

styles of industrial workers are considered an important factor with respect to work ability. 
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Again Nurminen et al. [27] suggested that moderate level of exercise has positive effect on 

perceived work ability. 

In our study, from questionnaire analysis, construction workers do not participate any 

physical exercise in their leisure time which might be the reason for their poor to moderate 

work ability. 

In the present study WAI values increase with increase in BMI and maximum value (33.38) 

has been observed with well nourished (BMI >22kg/m2) workers than under nourished ones 

(BMI 16-19kg/m2). But Mohammadi et al.[17] observed that workers with BMI >25 kg/m2 

had poor and moderate work ability than lower BMI . Kaleta et al. [18] showed that 

overweight women had 2 times greater risk of moderate and poor WAI than those with 

appropriate weight (adjusted OR = 2.33, 95%CI = 1.09-7.96). Odds ratio values indicate 

that smoking habit and year of service enhance the risk of diminishing work ability. Similar 

results have been reported by Mohammadi et al. [17] and he stated that risk of poor or 

moderate WAI for smokers was 2.8 times significantly greater than non smokers. Kaleta et 

al. [16] observed significant relation between smoking and poor WAI among males and 

females. According to WHO [28] there is a negative relation between smoking and health 

status which can affect the WAI. Thus, the present study focused that there might be a 

relationship between work ability, physical factors and environmental factors and life style 

(BMI, smoking habit and physical activity). Therefore, it is recommended for 

implementation of educational programme for prevention of smoking habit, intake of 

healthy diet and physical exercise in order to enhance work ability and occupational health 

quality in working environment. To prevent early retirement and improve the workability, it 

is necessary to implement ergonomics and occupational health programmes. Besides, 

improvement of employer’s support, reduction in job demand, improvement in sleep 

quality, mental support regarding family liability, supportive wages, medical benefits and 

leisure time physical activity will be of great concern for enhancement of the work capacity 

by overcoming the health related problems.  
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