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Objectives   The study investigated the development trajectories of managers’ work ability over a 10-year pe-
riod. In addition, baseline factors affecting the development course were sought from the managers’ background 
variables, work resources, and attitudes. Differences in retirement age in the detected trajectory groups were 
also examined. 
Methods   Questionnaire data were collected from Finnish managers (N=1033) in 1996, 1999, and 2006. In 1996, 
the mean age of the participants was 44 (range 20–65) years, and 28.5%, 35.5%, and 36% of the participants 
were in upper, middle, and lower management, respectively.
Results   The analysis identified the following five trajectories over the follow-up period: (i) work ability consis-
tently excellent (N=662), (ii) work ability good but declining (N=252), (iii) work ability declined from good to 
poor (N=54), (iv) work ability improved from moderate to good (N=46), and (v) work ability consistently poor 
(N=19). In the first group, the participants were more likely to be younger and to work in upper management, 
as compared with the other groups. They also gave their job control, organizational climate, and organizational 
commitment the highest rating. The mean retirement age was the highest (61.3 years) in the two most favorable 
work ability groups (1 and 2) and the lowest (55.4 years) in the group “work ability consistently poor”. 
Conclusions   Aging managers and lower-level managers are at risk of having their work ability develop in an 
unfavorable direction. Therefore, more attention should be given to psychosocial work conditions in organiza-
tions in order to prevent poor work ability. 
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The age structure of the labor force in European coun-
tries is becoming increasingly unfavorable, a trend ex-
pected to continue over the next couple of decades. The 
exit of aging people from the labor market, coinciding 
with decreasing sizes of younger age groups, is consid-
ered to be one of the most important social and econom-
ic challenges in Europe over the few next decades (1). 
Declining health and work ability have been flagged as 
the main reasons for retirement by aging employees (2). 
However, there are only a few longitudinal studies on 
work ability and its development. The aim of our study 
was to shed further light on this issue by identifying 
the development trajectories of work ability within an 
extensive 10-year follow-up study originally consisting 
of over 1000 Finnish managers. To our knowledge, there 
is no previous research available regarding such person-

oriented trajectories of work ability among working-age 
employees. With the use of a person-oriented approach, 
it is possible to gain a more in-depth understanding of the 
direction in which the work ability groups (eg, including 
risk groups) of workers with different levels of work abil-
ity develop over time, as well as determine the baseline 
factors that affect this development. This knowledge is 
useful in sustaining employees’ work ability through oc-
cupational health care and organizational development.

The work ability concept is based on the assumption 
that work ability is determined by persons’ perceptions 
of the demands on them at work and of their ability to 
cope with these demands. Thus, although work ability 
is assessed as an individual ability, the work itself repre-
sents an essential element of it, as work ability describes 
the balance between work demands and a person’s 
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functional capacity (health, competence, values) (3–6). 
A decline in work ability could, therefore, be a con-
sequence of deficits in a person’s functional capacity 
or excessive work demands. Ideally, the assessment of 
work ability should be based on both objective obser-
vations (eg, medical examinations) and on employees’ 
subjective estimations of their resources in relation to 
work demands (6). Since the use of objective estima-
tions would be too laborious and expensive for many 
large-scale investigations in occupational health care 
and epidemiologic research, the self-rated work ability 
index was developed at the onset of follow-up stud-
ies conducted at the Finnish Institute of Occupational 
Health in the early 1980s (5–10). 

Our present study of the change in work ability over 
time is based on the utilization of the work ability index. 
The work ability index is a questionnaire-based method 
for use in occupational health care and research consist-
ing of seven indicators that help answer the question of 
how well or healthy employees are currently and in the 
near future and, in addition, how able they are to do 
their work with respect to their work demands, health, 
and mental resources (6). In addition to the subjective 
estimations of work ability in relation to work demands, 
the work ability index also includes the dimensions of 
the determinants (ie, health) and outcomes (ie, conse-
quences of health in terms of sick leave and functional 
limitations) of work ability. Thus far, the questionnaire 
used for the work ability index has been translated into 
26 languages and is used in several countries (11, 12). Es-
sentially, the index is a diagnostic tool designed to support 
employees. On the basis of the information gained from 
the work ability index, employees who require support 
from occupational health care and who need improve-
ments in work conditions as means of preventing a prema-
ture decrease in work ability can be identified (13, 14). 

The value of the work ability index as a measure is 
also evident in empirical studies. In prospective stud-
ies, it has been found to predict sick leave (15, 16), as 
well as work disability (17), early retirement (17, 18), 
and mortality (9, 17). In investigating changes in work 
ability, the research performed thus far has been based 
predominantly on a variable-centered approach. As a 
result, changes in work ability have been investigated 
on a group level as changes in the mean scores of the 
work ability index. In this respect, previous research has 
shown that mean scores of the index are lower for older 
age groups of employees (5, 18–22) and for employees 
with physically demanding work (5, 21). However, by 
analyzing the mean scores in predefined groups, infor-
mation is gained only regarding the common trends, and, 
for example, there is a risk that any atypical develop-
ment paths of work ability remain undetected.

In our present study, we approached the chang-
es in managers’ work ability from a person-oriented 

perspective (23–27), and our aim was to identify the 
persons whose work ability and its changes between 
1996 and 2006 were as similar as possible. The persons 
identified as closely resembling each other with respect 
to work ability and its change over time were considered 
to belong to one latent work ability group, which was 
called a development trajectory. Different development 
trajectories are investigated by means of a trajectory 
analysis (28–29), which is a reasonably novel modeling 
method for finding so-called latent groups in longitudi-
nal research (30). With the use of this modeling method, 
it is possible to identify different sizes of latent groups 
on the basis of both the level and development course of 
the phenomenon under study. The investigation of devel-
opment trajectories can identify employee groups at risk. 
In addition, the baseline factors shown to be related to a 
decline in work ability can be determined. 

The target group of this study, that is, managers, 
represents a salient group in worklife. They hold key 
positions in the organizational hierarchy due to their role 
in setting the direction for their subordinates and in com-
municating across organizational levels. Their roles and, 
in particular, their leadership styles are also considered 
essential factors affecting their employees’ work ability 
in the organization (3–5, 19). However, managers’ own 
work ability has been studied only rarely thus far, and, 
consequently, our present study was designed to fill 
this void. 

To summarize, the main objectives of this study were 
threefold. First, we investigated the types of develop-
ment trajectories found for the work ability of managers 
who participated in a 10-year follow-up study. Due to 
the exploratory nature of this objective (and the method-
ological approach as well), no firm hypothesis could be 
formed concerning the development trajectories of the 
manager’s work ability (ie, their level, direction, or num-
ber). However, when the nature of managerial work (eg, 
low physical demands, high job control) is considered 
(31), it is reasonable to expect that the development of 
work ability is favorable for most managers. Therefore, 
we expected to find trajectories with excellent or at 
least good work ability throughout the entire 10-year 
follow-up period. In addition, we assumed that, with 
advancing age, a trajectory of declining work ability 
would also emerge.

Second, we investigated the baseline factors that 
could distinguish between the different trajectories of 
work ability. These factors included managers’ back-
ground characteristics (age, managerial level), perceived 
work resources (supportive organizational climate, job 
control), and work attitudes (job involvement, orga-
nizational commitment). After an examination of the 
literature on work ability and occupational health, we 
hypothesized that younger age and higher managerial 
level would predict positive work ability trajectories (5, 



	 Scand J Work Environ Health 2009, vol 35, no 1	 39

Feldt et al 

18–22, 31–33). We further hypothesized that high levels 
of work resources would serve as favorable factors for 
the development of work ability (15, 21, 22, 32, 34–38), 
as would high job involvement and organizational com-
mitment (39). 

Third, we investigated the proportions of retirees 
in the detected trajectories at the last measurement (in 
2006) and, especially, whether the age of retirement dif-
fered between the persons in the obtained trajectories. 
We hypothesized, in line with previous observations (17, 
18), that the age of retirement would be lower for the 
retirees with unfavorable work ability trajectories. 

Study population and methods

The study was a part of a wider research project, 
FINNMA-10, which focused on managerial work and 
on the changes in work and occupational well-being 
over a period of 10 years, with three measurement 
times (1996, 1999, 2006) (40, 41). The study sample 
was collected in 1996 (selection being directed towards 
employees with managerial titles) from the member 
registers of two national labor unions, the Union of 
Technical Employees (currently known as the Union 
of Salaried Employees) and the Union of Professional 
Engineering. The questionnaire was sent to the home 
addresses of 1000 members of the Union of Professional 
Engineering and 1000 members of the Union of Techni-
cal Employees. Of these, 1035 persons completed and 
returned the questionnaire. They accounted for 64% of 
the sent questionnaires after those (N=389) who were 
not in a managerial position, were retired, or had been 
unemployed or laid off for more than 3 months were 
omitted. [They had been asked to return a blank ques-
tionnaire.] 

At the baseline of the study in 1996, the participants 
were 20–65 (mean 44.0) years of age, and 93% (N=960) 
were male. Those in upper management comprised 
28.5% of the respondents, whereas 35.5% were in 
middle management and 36% were in lower manage-
ment. Most of the participants had training in technical 
professions, that is, engineering or higher university 
degrees (52.7%), technicians (28.9%), or other technical 
qualifications (14.7%). The remaining participants had 
training in fields that were not technical (0.4%) or had 
no professional training (3.3%). Nearly all of the partici-
pants (99.2%) were employed (98% with a permanent 
contract and 2% with a temporary contract). In 1996 
only 0.8% of the participants were unemployed or had 
been laid off (under 3 months). The participants repre-
sented various occupational branches, among which the 
larger groups were the metal industry (26%), chemical 
industry (9%), building industry (7%), paper industry 

(7%), food industry (6%), electric power industry (6%), 
mechanical forest or woodworking industry (5%), and 
consultancy (5%). 

A total of 635 managers responded to the follow-up 
questionnaire sent to the original respondents 3 years 
later, in 1999. In 1999, 70% of the participants had 
responded after the 118 persons who were no longer in 
managerial positions or had retired were omitted. [The 
questionnaire had been directed to managers only.] The 
participants were 27–66 (mean 46.8) years of age, and 
95% were male. Of the respondent managers, 31.6%, 
35.8%, and 32.6% belonged to upper management, mid-
dle management, and lower management, respectively. 

In 2006, the study was sent to all of those who had 
responded in 1996, independent of their current em-
ployment status. The questionnaire could be mailed to 
998 people (25 had died, 10 had their address withheld, 
and 2 could not be identified due to missing participant 
identification). Altogether 785 people responded (78%). 
In 2006, the participants were 30–75 (mean 54.6) years 
of age, and 93% were male. Of the respondents, 57% 
(N=451) were still in management, and 17% (N=131) 
were working in other roles (eg, as a consultant). Of 
the managers, 53% represented upper management, 
26% were in middle management, and 21% were in 
lower management. Among the other participants, 20% 
(N=155) were retired, 5% (N=42) were unemployed, 
and 1% (N=8) did something else (eg, studying). 

Of the total sample, 51% (N=529) participated in 
the study at each measurement point, 35% (N=362) 
participated at two measurement points (either 1996 and 
1999 or 1996 and 2006), and 14% (N=144) participated 
only in 1996. 

Measures

Work ability was measured with the questionnaire that 
determined the work ability index (13, 14). The index is 
comprised of the following seven dimensions: (i) sub-
jective estimation of current work ability compared with 
the lifetime best, (ii) perceived work ability in relation 
to both the physical and mental demands of work, 
(iii) the number of diseases diagnosed by a physician, 
(iv) a subjective estimation of work impairment due to 
disease, (v) absences due to sickness during the past 
year, (vi) own prognosis of work ability after 2 years, 
and (vii)  psychological resources. The simple sum score 
(which forms the work ability index) rates each person 
on a scale of 7 (very poor work ability) to 49 (excel-
lent work ability). This score has also been classified 
into the following four categories of work ability: (i) 
poor (values 7–27), (ii) moderate (values 28–36), (iii) 
good (values 37–43), and (iv) excellent (values 44–49). 
However, in our study, the continuous sum score was 
used. The work ability index was calculated only for 
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the participants who were employed at the measurement 
time in question because the measure incorporates ques-
tions regarding the participants’ current employment. 

Work resources at the baseline of the study (in 1996)

A supportive organizational climate was assessed with 
four items concerning the general social climate in the 
organization and the support of colleagues (eg, “Our 
workplace is dominated by an atmosphere of openness 
and solidarity.” “We have free-flowing communication 
in our workplace.”) (32, 42). The participants were asked 
to respond to each item on a 5-point scale (1 = totally 
disagree, 5 = totally agree). This scale has been reported 
to have good construct validity in previous phases of the 
study (42). 

Job control was measured via four items (32, 42) 
[ie, to what extent the current job offered (i) indepen-
dence, (ii) responsibility, (iii) opportunities to use one’s 
own skills, and (iv) control over one’s own work]. The 
responses were given on a 5-point scale (1 = not at all, 
5 = very much). Evidence for good construct validity has 
been reported previously for this scale also (42). 

Work attitudes at the baseline of the study (in 1996)

Job involvement was evaluated with the use of four 
items (43, 44) (eg, “The most important things that hap-
pen to me involve my present job.” “I am very involved 
personally in my job.”). The response scale ranged be-
tween 1 (totally disagree) and 4 (totally agree). Thereby 
a high score of the formed sum variable indicated high 
job involvement.

Organizational commitment was investigated with 
the use of four items (44, 45) (eg, “I am not willing to 
put myself out just to help the organization.” “Even if 
the firm were not doing too well financially, I would be 
reluctant to change to another employer.”). The partici-
pants were asked to respond to each item on a 4-point 
scale (1 = totally disagree, 4 = totally agree). Item 1 
was reverse-scored so that a high score indicated high 
organizational commitment. 

Retirement age was asked in 2006 and was calculated 
from the question, “What year did you retire full-time?”

Attrition analysis

It was not possible to analyze the sample attrition in 
the first study phase, in 1996. When analyzing the 
attrition for the second phase of the study (in 1999), 
we compared the respondents (N=635) with the non-
respondents in the second survey (N=400). The results 
from the t-tests indicated that the respondents in 1999 
did not differ statistically significantly from the non-
respondents at the baseline in 1996 in terms of age 

[t(1029)=0.545], managerial level [t(1027)=0.537], 
supportive organizational climate [t(1029)=1.742], job 
control [t(1033)=0.550], job involvement [t(1030)=–
1.448], or organizational commitment [t(1030)=–0.550]. 
However, the respondents in 1999 had a higher level 
of work ability (mean 43.45) than the nonrespondents 
(mean 42.28) in 1996 [t(1027)=4.397, P<0.001]. This 
difference may be explained by the omission of retired 
managers from the study sample at the time of the sec-
ond measurement in 1999. 

In 2006, the respondents (N=785) were older (mean 
54.63 years) on the average than the nonrespondents 
(N=225, mean 50.87 years) [t(1005)=–5.941, P<0.001]. 
The respondents in 2006 did not differ statistically sig-
nificantly from the nonrespondents with respect to the 
following factors measured at the baseline of the study 
(in 1996): managerial level [t(1003)=–0.586], supportive 
organizational climate [t(1004)=–0.624], job control 
[t(1008)=–0.489], job involvement [t(1005)=–0.076], 
organizational commitment [t(1005)=1.061], or work 
ability [t(1002)=–0.476]. Thus the attrition analyses 
performed showed that the participants in the follow-up 
studies (in 1999 and 2006) were relatively representative 
of the persons who participated in the study in its first 
phase (in 1996).

Statistical analyses

We used group-based semiparametric mixture modeling 
(28, 29) for the estimation of the development trajec-
tories for the managers’ work ability over a 10-year 
follow-up period. By using this type of analysis, we 
were able (i) to identify distinct subgroups of persons 
following different development trajectories with re-
spect to the characteristic in question, (ii) to estimate 
the proportion of the study population following each 
development trajectory, and (iii) to assign an individual 
to the trajectory group to which he or she most likely 
belonged. The trajectories could differ in terms of both 
the level of the characteristic in question and the shape 
of its development course. It was possible, for example, 
that a certain subgroup of persons showed an initially 
low level for a characteristic and then this characteristic 
linearly increased over time. Alternatively, it could be 
that a subgroup started with a high level for a charac-
teristic and the level remained stable across time. When 
compared with a traditional cluster analysis, the mixture 
model had the advantage of being model-based and 
permitted the use of statistical criteria for deciding the 
number of clusters.

We used a censored normal option for the model 
estimation, and our selection of the optimal number of 
groups and trajectory shapes was guided by the Bayes-
ian information criterion (BIC) (27, 28). As suggested 
by Nagin (28, 29), the model with the lowest BIC value 
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was to be recommended. We also considered the sizes of 
the obtained groups and their interpretation in the model 
selection. The software we employed was an SAS-based 
procedure.

When compared with a traditional cluster analysis, 
the mixture model had the advantage of being a model-
based analysis that permitted the use of statistical crite-
ria for deciding the number of latent groups. 

The possible differences in the work ability trajecto-
ry groups regarding age were analyzed with the use of an 
analysis of variance (ANOVA), and for managerial level 
the chi-square test was used. An analysis of covariance 
(ANCOVA) was used to test the differences between the 
work ability groups with respect to work resources (ie, 
job control, organizational climate) and work attitudes 
(ie, work involvement, organizational commitment). In 
these analyses, age and management level were set as 
covariates. Finally, the mean differences in retirement 
age between the trajectory groups were investigated 
with the use of an ANOVA. These group comparisons 
were carried out using SPSS version 15.0 (SPSS Inc, 
Chicago, IL, USA). 

Results

Descriptive results

The means, standard deviations, reliabilities (Cronbach’s 
alpha), and the intercorrelations between the study 
variables are presented in table 1. The test������������ –����������� retest cor-
relations showed that the rank-order stability of work 
ability was relatively high across the measurement times 
(r=0.49–0.65). The work resources measured in 1996 
were positively related to concurrent and subsequent 
work ability (r=0.15–0.23); the more supportive the 
organizational climate and the higher the job control, 

the higher the level of work ability reported by the par-
ticipants. Organizational commitment correlated signifi-
cantly with work ability in 1996 and 1999 (r=0.13–0.19), 
but no significant correlations were found between job 
involvement and work ability. Older managers reported 
higher levels of job involvement, organizational commit-
ment, and job control and a lower level of work ability 
than the younger managers did. In addition, when com-
pared with lower-level managers, upper-level managers 
reported that the organizational climate and job control 
were higher. They were also more committed to their 
job and organization, and their level of work ability 
was higher in the first two study phases than that of the 
other managers. 

Development trajectories of work ability

The trajectory analysis involved 1033 participants (ie, 
persons who had a work ability index recorded at a 
minimum of one measurement point) since two persons 
had to be omitted from the analysis because they did 
not have a work ability index for any of the measure-
ment points. 

We selected the model with five trajectories on the 
basis of its BIC value and interpretability. This solution 
had lower BIC values than the two-, three- and four-
group solutions. The BIC value of the six-trajectory 
solution was close to that of the five-group model, but 
the latter solution was supported by its group sizes and 
meaningful interpretation. According to the rule for 
maximum likelihood probability, persons in a given 
trajectory group should have a higher mean probability 
of assignment to that particular group than to the other 
groups. A value higher than 0.80 is generally assumed to 
imply a good model fit to the data (29). In our study, the 
mean assignment probabilities were rather high (0.87, 
0.72, 0.85, 0.75, and 0.91 for groups 1 to 5, respectively) 
and indicated a satisfactory model fit. 

Table 1. Pearson intercorrelations (Spearman for management level) between study variables (N=1033–413).

Variables	 Item		  1	 2	 3	 4	 5	 6	 7	 8

	 N	 Range	 Mean	 SD

1. Age in 1996			   43.95	 8.53									       
2. Management level a			   2.07	 0.80		  0.17 b							     
3. Supportive organizational climate, 1996	 4	 1–5	 3.25	 0.88	 0.83	 0.02	 –0.14 b						    
4. Job control, 1996	 4	 1–5	 4.15	 0.59	 0.75	 0.07	 –0.35 b	 0.32					   
5. Job involvement, 1996 	 4	 1–4	 2.75	 0.53	 0.72	 0.15	 –0.20 b	 0.12	 0.21				  
6. Organizational commitment, 1996	 4	 1–4	 3.01	 0.52	 0.60	 0.16	 –0.18 b	 0.33	 0.34	  0.50			 
7. Work ability in 1996	 7	 7–49	 42.92	 4.33	 0.70	 –0.25	 –0.10 b	 0.23	 0.23	  0.04	 0.19		
8. Work ability in 1999	 7	 7–49	 42.30	 4.63	 0.76	 –0.23	 –0.10 b	 0.19	 0.23	 –0.04	 0.13	 0.65	
9. Work ability in 2006	 7	 7–49	 42.21	 5.26	 0.81	 –0.17	 –0.04 b	 0.15	 0.17	 –0.06	 0.05	 0.49	 0.50

a 1 = upper level; 3 = lower level).
b Spearman correlation 
  r = | 0.07–0.09 |, P<0.05; r = | 0.10–0.12 |, P<0.01; r ≥| 0.13 |, P<0.001.

		  Cronbach’s 
		  alpha
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In the five-group model (figure 1), based on the whole 
available sample of 1033 participants, the first group 
(N=662, 64%) consisted of the participants whose work 
ability remained excellent during the follow-up (hence-
forth labeled as “work ability consistently excellent”). 
The second group (N=252, 24%) was characterized by 
a good level of work ability, although the work ability 
declined linearly to a statistically significant level, and 
was denoted as “work ability good but declining”. The 
third group, which was named “work ability declined 
from good to poor,” consisted of 54 participants (5%). 
This group was characterized by a good level of work 
ability in 1996 and 1999 but by a linearly decreased 
level to poor by 2006. The decline in work ability was 
statistically significant. An improvement in work ability 
was observed in the fourth group during the follow-up 
period. This group’s work ability was moderate at the 
baseline, but it had improved linearly and significantly 
to a good level by the last measurement. This group 
included 46 participants (5%) and was labeled “work 
ability improved from moderate to good.” The smallest 
development trajectory, with only 19 participants (2%), 
was characterized by poor work ability at each of the 
three measurement points. Therefore, this group was 
labeled as “work ability consistently poor.”

Differences in the work ability trajectories 
Age. The results from the ANOVA indicated that the 
trajectory groups differed from each other according 
to age [F(4, 1024)=12.11, P<0.001]. The participants 
who belonged to the group “work ability consistently 
excellent” were younger in the first study phase in 1996 
[mean 42.7 (SD 8.5) years] than those who belonged 
to the groups “work ability good but declining” [mean 
45.8 (SD 8.2) years], “work ability declined from good 
to poor” [mean 47.2 (SD 6.6) years], “work ability im-
proved from moderate to good” [mean 46.6 (SD=9.4) 
years], or “work ability consistently poor” [mean 49.4 
(SD 8.5) years].

Management level. As can be seen in table 2, there were 
significant differences among the work ability trajecto-
ries within each managerial level. Upper-level managers 
were more often in the group of “work ability consis-
tently excellent”, and they were underrepresented in the 
groups of “work ability declined from good to poor” and 
“work ability consistently poor”. Lower-level managers, 
in turn, were underrepresented in the group of “work 
ability consistently excellent” and overrepresented in 
the groups of “work ability increased from moderate to 
good” and “work ability consistently poor”. No differ-
ences were detected in terms of the trajectories among 
the middle-level managers. 

Work resources. The results of the ANCOVA showed 
that the highest level of supportive organizational cli-
mate and job control were found for those whose work 
ability was consistently excellent (table 3). The lowest 
level of supportive organizational climate was obtained 
for those whose work ability improved from moderate to 
good. Those whose work ability was consistently poor 
reported the lowest level of job control at the baseline 
of the study. 

Work attitudes. The results of the ANCOVA further 
indicated that the work ability groups did not differ 
from each other in job involvement (table 3). However, 

Figure 1. The developmental trajectories of work ability. The figure depicts the trajectories with sum scores of work ability and the number of 
participants in parentheses at each measuring point. 
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Figure 1. Development trajectories of work 
ability. The figure depicts the trajectories with 
sum scores for work ability and the number 
of participants in parentheses at each measur-
ing point.

Table 2. Distribution of participants (%) in the different managerial 
levels within each work ability trajectory at the study baseline in 
1996 (N=1033).

Managerial	 1. Work	 2. Work	 3. Work	 4. Work	 5. Work	 Total	 c2- 
levels	 ability	 ability	 ability	 ability	 ability		  test 
	 consis-	 good	 declined	 improv-	 consis- 
	 tently	 (declin-	 from	 ed from	 tently 
	 excellent	 ing)	 good to	 mode-	 poor 
	 (N=662)	 (N=252)	 poor	 rate to	 (N=19) 
			   (N=54)	 good 
				    (N=46)

Upper level	 70.7 a	 23.2	 3.1 b	 2.7	 0.3 b	 100	 22.39 c

Middle level	 65.2	 23.3	 6.3	 3.6	 1.6	 100	
Lower level	 58.0 b	 26.3	 5.9	 6.8 a	 3.0 a	 100	

a Typical.
b Atypical, adjusted residual >| 2 |.
c P<0.01.
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significant differences were found in organizational 
commitment in that the persons in the “work ability 
consistently excellent” group were the most committed 
and those in the “work ability consistently poor” group 
were the least committed to their organization. 

Retirement age with respect to the work ability trajec-
tories

As can be seen from figure 1, the number of partici-
pants in each of the trajectories decreased during the 
study, particularly at the last measurement point (with 
the exception of the group “work ability consistently 
excellent”). Therefore, we investigated the reasons (ie, 
the number of unemployed, deceased, or not contactable 
due to a withheld address, and the unexplained attrition) 
behind these missing cases at the last measurement point 
in 2006. The description of the missing cases in each 
trajectory is summarized in table 4. The percentage 
proportions of retirees increased from the first trajectory 
group (ie, “work ability consistently excellent”) to the 
fifth group (ie, “work ability consistently poor”).

According to the results of the ANOVA, there were 
significant differences in the retirement ages between 
the trajectories [F(4, 147)=7.352, P<0.001]. Bonferroni 
posthoc comparisons indicated that the retirement age 

was significantly lower in the “work ability consistently 
poor” group [mean 55.4 (SD 5.54) years] than in the 
groups of “work ability consistently excellent” [mean 
61.3 (SD 3.07) years], “work ability good but declin-
ing” [mean 61.3 (SD 3.64) years], and “work ability 
improved from moderate to good” [mean 60.8 (SD 2.15) 
years]. However, retirement age in the poor work ability 
group did not differ from retirement age [mean 59.1 (SD 
4.13) years] in the group “work ability declined from 
good to poor”.

Discussion

In the present study, we investigated the change in work 
ability over time from a person-oriented perspective 

(23–26) by means of a trajectory analysis (28, 29). Thus 
our method of analysis of work ability differed from that 
of previous work ability research in which mean changes 
in the work ability scores have been studied either for 
the whole study sample or for predefined subgroups. 
Latent groups—differing in size and type of change in 
work ability—were revealed by our method of analysis 
for the first time. These kinds of groups have remained 

Table 3. Estimated mean scores of the work characteristics and work attitudes at the baseline of the study (antecedent variables) in 1996 
in each work ability trajectory (analysis of covariance; age and managerial level as covariates).

Antecedent variable (range)	 1. Work ability 	 2. Work ability	 3. Work ability	 4. Work ability	 5. Work ability	 F-test	 Pairwise 
	 consistently 	 good	 declined from	 improved from	 consistently		  comparison a 
	 excellent 	 (declining)	 good to poor	 moderate to good	 poor 
	 (N=662)	 (N=252)	 (N=54) 	 (N=46)	 (N=19)

	 Mean	 SD	 Mean	 SD	 Mean	 SD	 Mean	 SD	 Mean	 SD		

Supportive organizational climate (1–5)	 3.37	 0.03	 3.11	 0.06	 2.97	 0.12	 2.72	 0.13	 2.85	 0.20	 10.86 b	 1>2,3,4; 2>4
Job control (1–5)	 4.25	 0.21	 3.98	 0.03	 4.07	 0.07	 3.92	 0.08	 3.86	 0.13	 14.12 b	 1>2,4,5
Job involvement (1–4)	 2.74	 0.02	 2.78	 0.03	 2.79	 0.07	 2.63	 0.08	 2.59	 0.12	 1.43 c

Organizational commitment (1–4)	 3.07	 0.02	 2.94	 0.03	 2.92	 0.07	 2.73	 0.07	 2.71	 0.12	 8.47 b	 1>2,4,5

a Bonferroni comparisons.
b P<0.001
c Nonsignificant; 

Table 4. Description of the attrition in five work ability trajectories at the third measurement time of the study (in 2006).

Work ability trajectories	 Retirees	 Deaths	 Not contactable	 Unemployed	 Unexplained  
						      attrition

	 N	 %	 N	 %	 N	 %	 N	 %	 N	 %

1. Work ability consistently excellent	 67	 10	 12	 2	 7 a	 1	 21	 3	 153	 23
2. Work ability good (declining)	 48	 19	 8	 3	 2 a	 1	 13	 5	 43	 17
3. Work ability declined from good to poor	 13 	 24	 2	 4	 –		  4	 7	 7	 13
4. Work ability improved from moderate to good	 16	 35	 2	 4	 1 a	 2	 3	 7	 10	 22
5. Work ability consistently poor	 10	 53	 1	 5	 1 b	 5	 –		  3	 16

a Withheld address.
b Serious illness.
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undetected because the traditional variable-oriented 
analysis has dominated work ability research. 

With the present trajectory analysis used for Finnish 
managers, a total of five latent groups of work ability 
development were identified over a follow-up period 
of 10 years. As expected, most of the managers were 
located within the favorable work ability trajectories. 
The work ability remained excellent among 64% of 
the managers during the follow-up period, and the 
proportion increased to 88% when managers with good 
(although decreasing) work ability were included. In 
light of previous work ability and occupational health 
studies, the managers’ favorable trend for work ability 
was expected. Managerial work is rather more mentally 
than physically demanding (31), a fact that has been 
found to be a significant protective factor for good work 
ability (5, 21). Managers’ work also includes many other 
protective factors, such as high job control (31, 42). The 
perceptions of high job control were confirmed also in 
our study, especially among the managers in the upper-
management levels. 

As expected, managers’ younger age, higher man-
agement position, high job control, supportive organi-
zational climate, and high organizational commitment 
at the baseline of the study in 1996 were related to the 
favorable changes that occurred in the managers’ work 
ability. These factors accurately described the most fa-
vorable group “work ability consistently excellent,” but 
also the group “work ability good but declining.” Also in 
line with our expectations, the number of retired manag-
ers was lowest in these favorable groups at the end of the 
follow-up period (in 2006), and, in addition, the mean 
age of retirement was highest in these groups. 

Despite the novel methodological approach chosen 
for our study, our observations of the baseline factors 
affecting the work ability trajectories were congruent 
with previous research findings based on variable-
oriented methods. The finding regarding a higher 
managerial level as an antecedent factor for favorable 
work ability development is in line with previous re-
search findings. Upper-level managers have reported 
better health and well-being (eg, lower stress symp-
toms, higher satisfaction) than managers in lower-level 
positions (42, 44, 46, 47). The observed association 
between higher age and a decrease in work ability or 
health indicators has also been found for many other 
occupational groups (5, 18–20, 21, 48–50). However, 
it must be noted that the age link with the work ability 
scores is not unambiguous. The recent research findings 
for 19 507 Dutch construction workers have indicated 
that the role of age in lowered work ability scores is 
rather limited after work-related risk factors have been 
adjusted for (21).

Furthermore, the central role of work resources in fa-
cilitating changes in managers’ work ability is in accord 

with the hypotheses of Karasek’s job demand–control 
model (37) and its expanded job demand–control–sup-
port model (38). High job control promotes active 
learning, motivation, and self-development at work 
and inhibits job strain and stress-related symptoms and 
diseases. A supportive organizational climate is also 
essential to managerial work and work ability. When 
a manager receives support and acceptance from other 
members of the organization, for example, in decision 
making, it is advantageous for his or her well-being and 
work ability. In addition, the managers’ high level of or-
ganizational commitment played a role in the favorable 
development of work ability—a finding that also met 
our hypothetical assumption (39). It could be that, for 
managers who are committed to their organization, their 
work offers better resources, which in turn facilitates 
favorable trajectories for work ability. Our findings also 
point in this direction as work resources were linked to 
organizational commitment.

An important observation of our study was the as-
sociation between the development of managers’ work 
ability and with their retirement age. Although the low 
number of retired managers in the smallest work ability 
trajectories restricted the possibility to draw any definite 
conclusions, the mean differences in retirement age 
between the trajectories were nevertheless notable. The 
mean retirement age was the highest for the managers 
in the most favorable work ability groups (61.3 years), 
whereas it was 5.9 years lower (ie, 55.4 years) in the 
least favorable work ability group (ie, “work ability con-
sistently poor”). Thus our observations were in line with 
those of previous prospective studies on work ability, 
in which a low work ability index was found to predict 
early retirement (17, 18).

Our study revealed unique knowledge about the di-
rection in which the work ability of managers develops 
over the long term. These directions were characterized 
by work ability remaining stable (66%) (ie, groups 
“work ability excellent” and “work ability consistently 
poor”), linearly decreasing (30%) (ie, groups “work abil-
ity good but declining” and “work ability declined from 
good to poor”), or linearly increasing (4%) (ie, group 
“work ability improved from moderate to good”). No 
trajectories were identified for which the development in 
work ability was nonlinear. Over half of the investigated 
managers were able to resist a decrease in their work 
ability. The work ability of a relatively high number 
of managers showed a decreasing trend, however. The 
decline in work ability can at least partially be explained 
by the long follow-up period of our study. The investi-
gated managers were 10 years older at the end of the fol-
low-up than at the beginning of the study. Accordingly, 
lower levels of work ability have previously been found 
to be associated with increasing age and an increase in 
the occurrence of physical illnesses (45, 49). 
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The small group of managers with improving work 
ability was perhaps the most interesting group detected 
in our study. The managers in this group had the lowest 
rating for their organizational climate at the baseline 
of the study. Compared with the group with the most 
favorable development in work ability, this group scored 
significantly lower also in job control and organizational 
commitment. Due to the prospective nature of our study, 
however, it remains unclear whether the increase in work 
resources or work attitudes could have explained this 
improvement in work ability. Changes in the managers’ 
work or careers could have played a role; for example, 
job insecurity could have been experienced at the begin-
ning of the study since it incorporated the years just after 
the severe economic recession in Finland in the early 
1990s. These explanations remain, unfortunately, only 
speculative at this time.

A number of limitations and areas for future research 
should be noted, including the response rates across the 
measurement times of our study, the possibility of re-
verse causality between investigated antecedent baseline 
factors and work ability trajectories, implications of our 
findings for occupations that were not managerial (eg, 
blue-collar workers), and the difficulty of attaining a 
more in-depth understanding of the development course 
of the different dimensions of the work ability index. 

Unfortunately, we were only able to obtain a 64% 
response rate in the initial survey (in 1996), and this 
rate is less than ideal for a population-profiling study 
(51). Consequently, it is unknown whether the nonre-
spondents differed from the respondents with regard to 
background factors and work ability at the beginning of 
the study. The critical question is, for example, whether 
they were too stressed to participate in the survey. In 
later data collections (in 1999 and 2006), a part of 
the attrition could be analyzed. The analysis showed 
that the participants in the follow-up represented the 
persons who participated in the study in the first study 
phase relatively well (1996). However, it is important to 
remember that several factors not explored in our study 
may have had the ability to alter the present findings 
concerning work ability. For example, the quality of 
one’s family life or social relationships outside of work 
are assumed to be relevant with respect to a person’s 
work ability (4, 5, 17).

Another drawback is the possible reverse causality 
between the factors assessed at the beginning of the 
study (managerial level, work resources, work attitudes) 
and the changes in work ability over time. Consequently, 
the levels of these factors could have been partially de-
termined by the managers’ work ability scores as well. 
For example, managers’ good work ability might sustain 
their organizational commitment. This dual role has also 
been noted with the use of the recent job demand–re-
sources model (39), which assumes a reciprocal link 

between ill-health and commitment. A further limitation 
of our study was the lack of an opportunity to assess the 
possible changes in the antecedent (baseline) factors 
of the work ability trajectories. An effective statistical 
test of these changes was not possible due to the small 
number of persons in three trajectories, particularly at 
the third measurement time. 

Our study also focused on a strongly male-domi-
nated sample of managers, and this restriction does not 
allow for direct generalizations of the results to female 
managers or other occupational groups (eg, blue-col-
lar workers). It is probable as well that, in physically 
demanding occupations, the development trajectories 
of work ability are not as favorable as they were for the 
managers included in our study. Thus future research 
should study the developmental trajectories of work 
ability in other occupations as well in order to get a 
more complete picture of the changes that occur in work 
ability over time.

Finally, because the present trajectory analyses were 
based on the total score of the work ability index, we 
cannot say anything about the course of development 
for the different dimensions included in the index. This 
knowledge would help researchers better understand 
the role of these dimensions within the total score. With 
respect to a person-oriented perspective regarding this 
issue, it would be important to compare, for example, 
the development trajectories of psychological resources 
(one aspect of the work ability index) with indicators 
related closely to physical health (eg, the number of 
diseases diagnosed by a physician in the work ability 
index). These data would add to our understanding of 
which dimensions in the work ability index are the most 
resistant to aging.

The contributions of our study extend beyond the 
novel methodological approach and the long follow-up 
period of the study. The findings also enable practi-
cal implications to be assessed on the basis of the 
results. Our findings suggest that organizations and 
occupational health care should pay particular atten-
tion to the work conditions of lower-level managers, 
who were found to be at greater risk of unfavorable 
development with respect to their work ability and, 
consequently, early retirement. One of the key issues 
would be to improve their job control in organizations. 
In addition, preventing a decline in aging managers’ 
work ability requires special attention. Because of the 
high psychological demands of managerial work (eg, 
profit responsibility, interpersonal demands, demands 
caused by changing work environments), it could be 
useful, for example, to design specific interventions for 
aging managers in order for them to meet their work 
demands better. Finally, our results suggest that it would 
be worthwhile for organizations to foster managers’ 
organizational commitment, which has been found to 
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promote the favorable development of work ability in 
the long term.
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