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Abstract. Previous research shows that work ability of nurses decreases with age. In our study we therefore addressed the 
following questions: Do successful ageing strategies at work in terms of selection, optimization, and compensation (SOC) 
support the work ability of nurses? Does SOC mediate the relationship between job control (i.e., decision opportunities at 
work) and work ability? Does the mediation differ between age-groups? 438 nurses (Age Range 21-63 years) completed a 
questionnaire in the course of an employee survey. Results show that SOC is positively related with work ability. The positive 
effect of job control on work ability is significantly mediated by SOC. There are stronger mediating effects for elder nurses 
than for younger nurses. Results indicate that the interplay of job control and SOC at work helps to maintain the work ability of 
nurses in nursing care. 
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1. Introduction 

1.1. Background 

Research indicates that work ability of nurses – i.e. 
the individual physical and psychological capability 
to perform his/her work [32] – decreases with age [7]. 
Poor work ability in turn was shown to be closely 
related to diminished mental and physical well-being, 
emotional exhaustion, intention to leave the nursing 
job, and disability [2,7,8]. Thus, against the back-
ground of the ageing healthcare workforce in 
Western countries and in order to master the 
increasing demand in delivery of healthcare, it is of 
utmost importance to maintain and to promote the 
work ability of nurses [7,29]. 

1.2. Goal of the study  

Previous research mainly focused on the relation 
between working conditions and work ability [33]. So 
far, studies on work ability widely neglected impor-
tant contributions from developmental psychology 
regarding individual life management strategies of 
‘successful ageing’ in terms of selection, optimiza-
tion, and compensation (SOC) [4]. Moreover there is 
lacking evidence about the effects of the interplay 
between working conditions and the application and 
effects of SOC at work [27]. The empirical verifica-
tion of such a relationship may foster theoretical 
development of occupational life-span models in 
healthcare work and adequate workplace interven-
tions to promote the work ability in nurses. 

Thus, the goal of this study is to investigate the 
interplay between the use of SOC at work, age, and 
working conditions (job control) in determining work 
ability in nurses. 
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1.3. The model of selection, optimization, and 
compensation (SOC) 

SOC is considered as fundamental individual, life-
management strategy in competence maintenance in 
the course of ageing [27]. According to Freund and 
Baltes [14] the three SOC dimensions can be defined 
as follows: Selection refers to goal setting and priori-
tization, based on personal motives and preferences 
(elective selection) or due to perceived loss of inter-
nal or external resources (loss-based selection). It is 
assumed that the focus on specific goals – in contrast 
to dividing ones energy among multiple goals – 
organizes individual behavior, directs personal 
development, and creates the feeling of purpose and 
meaning in ones life. Optimization involves the 
permanent obtainment, improved and coordinated use 
of individual means to pursue selected goals. 
Compensation specifically addresses the question 
how people are maintaining a desired level of 
functioning in the face of loss of available means. 
Thus compensation involves the acquisition and 
application of alternative individual means or use of 
external or technological aid to substitute lost means 
and to maintain a desirable level of functioning in 
goal attainment.  

Accordingly previous research emphasized the 
benefits of SOC at work on favorable individual 
outcomes like performance [3,39], competence 
maintenance [1] , focus on opportunities, i.e. positive 
expectations about future options at work [41], job 
satisfaction and well being [37,38]. 

1.4.  Hypotheses 

In line with the study goals we derive the follow-
ing hypotheses. 

Hypothesis 1: Job control is positively related to 
work ability. Job control refers to the extent to which 
an employee’s work allows discretion to schedule 
tasks, make decisions, and choose methods to per-
form tasks [16,35]. A large body of research empha-
sizes the crucial role of job control that is conducive 
to employee’s performance, satisfaction, and well-
being [9,19,34]. In regard to work ability, a compre-
hensive review of van den Berg et al. [33] found a 
positive association of job control and work ability in 
three out of four studies.  

Hypothesis 2: The use of SOC at work is positively 
related to work ability. Employees who are applying 
SOC at work may use their individual resources more 
efficiently and may therefore cope better with detri-

mental job conditions or losses in individual capa-
bilities, e.g., physical strength, information process-
ing ability [27]. Likewise, individuals with a lack of 
SOC may fail in adapting to changing capabilities 
and resources and therefore experience diminished 
work ability. 

Hypothesis 3: Job control is positively related to 
the use of SOC at work. The use SOC at work like 
prioritizing tasks (i.e., selection) or developing alter-
native means to perform tasks (i.e., compensation) 
might benefit from enhanced job control, such as a 
broader selection of job tasks or discretion of 
alternate means or methods of job task execution [1]. 
Conversely, jobs with less control might provide 
employees limited opportunities to apply SOC. 

 
 

 
 
Fig. 1 - The proposed model and hypotheses (H) of work ability, 

job control, age, and strategies of selection, optimization, and 
compensation (SOC) 

 

Hypothesis 4: The use of SOC at work mediates 
the relationship between job control and work ability, 
such as there is a indirect effect of job control on 
work ability through SOC. Theories of human action 
regulation emphasize that objective working condi-
tions affect individuals not until these conditions are 
psychological represented [12,15]. More specifically, 
not only the mere presence of job control should be 
relevant for work ability, but the effective individual 
use of job control in terms of SOC. 

Hypothesis 5: The indirect effect of job control 
through SOC on work ability becomes stronger with 
age. SOC allows for adaptation, and maintained 
functioning in face of age-related losses [27]. Thus, 
SOC at work should help particularly elder employ-
ees to maintain work ability and remain healthy and 
capable in their jobs. Therefore, in elder employees 
the indirect effect of job control through use of SOC 
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on work ability should be more relevant compared to 
younger age groups.  

To sum it up, the overall research model can be 
characterized as ‘moderated mediation’ model [26]. 
First, it is hypothesized that the independent variable 
‘job control’ determines the dependent variable ‘work 
ability’ through the mediator variable ‘SOC’ (media-
tion-hypothesis H4). Second, it is assumed that the 
strengths of the indirect effect of job control through 
SOC on work ability depends on effects of ‘age’, i.e. 
the path of SOC on work ability is moderated by age 
(moderated mediation-hypothesis H5). Figure 1 il-
lustrates the proposed research model. 

2. Method 

2.1. Procedure 

Data was gathered in the course of a cross-sec-
tional employee survey in a German University Hos-
pital. Nurses received a personally addressed enve-
lope with the questionnaire, detailed information 
about the study, and a declaration of consent. The 
nurses were asked to give their written informed 
consent for the employee survey. Participation was 
voluntary.  

2.2. Participants 

438 out of 953 nurses (participation rate 46.0%) 
working in 42 wards completed a questionnaire. 366 
(83.6%) nurses were female and 71 male (16.2%; 1 
missing). Age ranged from 21 to 63 years with an 
average of 38.5 years (standard deviation, SD = 
11.2). 190 nurses were < 35 years (43.7%), 111 be-
tween 35 and 44 years (25.5%), and 134 �45 years 
(30.8%, missing n=3). The average professional ten-
ure was 18.1 years (SD = 10.9). 238 nurses (54.5%) 
came from intensive care units, 85 (19.5%) from the 
operating room, 68 (15.5%) from anesthesia units, 39 
(8.9%) from general wards, and 7 (1.6%) male nurses 
were exclusively responsible for patient transfer in 
the operating rooms (missing n=1). 

2.3. Measures 

Job control was assessed with nine items of a 
German self-report instrument for work analysis in 
hospitals (e.g., “This work allows for decisions on 
which work methods one pursues”) [6]. The in-
strument is well-validated, repeatedly used in Ger-
man speaking countries, and especially adapted to 

health-care professions [18,36]. All items used a 5-
point Likert scale from 1=“not at all” to 5=“to a very 
great extent.” Cronbach’s alpha was �=.94. 

SOC was assessed with a nine-item ‘SOC in nurs-
ing scale’ developed by Müller et al. [23]. Items were 
developed on the basis of interviews with elder 
nurses �45 years, about their coping behavior at 
work. Interview content was coded on the basis of 
SOC definitions by Freund and Baltes [14]. Three 
items for each of the three SOC dimensions were 
selected (e.g. selection: “I concentrate on the most 
important tasks to do my job well”). Item selection 
was based on consensus by involved nursing experts 
and work psychology professionals. Substantial posi-
tive correlations of r=.39 with the original 12-item 
SOC short scale [5,14] point to the construct validity 
of the scale. Cronbach’s alpha was �=.76. 

Work ability was measured with an abbreviated 
German version of the Work Ability Index Scale 
(WAI) [17]. The original scale was developed by 
Tuomi, Ilmarinen, and colleagues [32]. The two items 
applied in this study cover the second dimension of 
the WAI. It assesses the perceived work ability in 
relation to physical and psychological job demands 
(WAI Dimension 2). This dimension is closely re-
lated to the overall work ability [22]. Studies show 
that shortened, abbreviated measures of the WAI are 
highly correlated to the overall WAI-score as well as 
they are predictive to well-being outcomes [2]. Items 
used a 5-point Likert scale ranging from 1=”very 
poor” to 5=”very good”. Cronbach’s alpha of the 
scale was �=.64. 

Information on nurses’ age was based on the em-
ployee survey. We asked for life years with a single 
item. 

Covariates: Information on all control variables 
was based on questionnaire-based self-report data. 
Participants indicated gender (male = 0, female = 1) 
and job-tenure in years. Further control variables 
were supervisor position and exercise: Supervisor 
position was assessed with one single item (answer 
options (0=no supervisor; 1=supervisor). We con-
trolled for supervisor positions, because higher level 
positions are associated with higher work ability [11]. 
Exercise was measured as a single item: “How often 
are you doing physical activities for at least 20 min-
utes, that make you at least a little bit sweat or short 
of breath (e.g., sports, hiking, dancing)?” This item 
used a 5-point scale ranging from 1=“daily” to 
5=”never”. Studies show that lack of leisure-time 
physical activities is associated with lower work 
ability [33]. 
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2.4. Data analyses 

All data was checked for correctness and implau-
sible values. Initial descriptive statistical analyses 
were followed by the computation of two mediation 
models: First, all main effects (Hypothesis 1-3) and 
the indirect (mediator) effect without moderator (Hy-
pothesis 4) were computed with a method proposed 
by Preacher and Hayes [25]. Mediation was formally 
tested with bootstrapped estimates of the indirect 
effect of job control on work ability through SOC. 
This nonparametric approach was chosen because 
bootstrapped estimates are robust against violation of 
the normal distribution of variables [28]. Covariates 
controlled for effects between the independent 
variable and the mediator and between the mediator 
and the dependent variable.  

Second, a method proposed by Preacher, Rucker, 
and Hayes [26] was used to test for moderated me-
diation (Hypothesis 5). The method estimates the 
effect of the dependent variable through a mediator 
variable on the dependent variable under the condi-
tion of a moderator (conditional indirect effect). 
Bootstrap confidence intervals for conditional indi-
rect effects at specific values of the moderator age 
(mean ± 1 standard deviation) were computed to 
expose the direction of the moderation. All analyses 
were performed with SPSS 19.0. 

3. Results 

Descriptive statistics and intercorrelations of study 
variables are shown in Table 1. Employees’ work 
ability shows the highest positive correlations with 
SOC followed by job control. There are negative 
associations of work ability with exercise and age. 

Age is positively related to SOC, indicating that elder 
employees report more SOC. 

 
 

Table 2 

Mediation of job control on work ability through SOC moderated 
by age 

a) Direct effects B SE t p 

Job control on work ability (H1) .15 .04 3.85 .00 

SOC on work ability (H2) a .28 .06 4.52 .00 

Job control on SOC (H3) a .13 .03 4.14 .00 

   Bootstrapping 
95% CI 

b) Mediation B SE Lower Upper
Job control on work ability 
through SOC (H4) a .04 .01 .01 .07 

c) Moderated mediation B SE t p 

SOC x age (H5) a .02 .01 2.71 .01 
Note. a) Effect controlled for gender, job tenure in years, 
supervisor position, and exercise. 5,000 bootstrap samples. 

 
 
Table 2 summarizes the results of the moderated 

mediation model. All hypothesized direct effects are 
significant (cf., Table 2a): There is a significant posi-
tive effect of job control on work ability, as well as of 
SOC on work ability and of job control on SOC. 
These findings corroborate Hypotheses 1, 2, and 3.  

Bootstrap estimates of the 95% confidence interval 
of the indirect effect of job control on work ability 
through SOC do not include 0 (cf., Table 2b). Thus 
SOC significantly mediates the effect of job control 
on work ability, supporting Hypothesis 4. The direct 
effect of job control on work ability remains signifi-
cant under control of the mediator SOC (B=.11, 
SE=.40, t=2.96, p=.01, not listed in Table 2). Thus, 

Table 1 

Means (M) standard deviations (SD), and intercorrelations of study variables  

 
    M     SD   01. 02. 03. 04. 05. 06. 07. 

01. Work ability   3.94     .68        
02. Gender     .84     .37  -.01       
03. Job tenure 18.16 10.95  -.09  .07      
04. Supervisor position     .17     .38    .04 -.03   .30**     
05. Exercise   2.98   1.00  -.17**  .02  -.08  -.10*    
06. Job control   3.19     .82   .18**  .13**   .00   .10* -.03   
07. Age 38.53 11.25  -.12* -.01   .90**   .25** -.07 -.07  
08. SOC   3.62     .54   .25** -.03   .22**   .08 -.24**  .19** .22** 
Note. *p<.05; **p<.01. 
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there are effects of job control on work ability that 
cannot be explained by the mediation of SOC. 

 
 

Table 3 

Conditional indirect effects of job control on work ability through 
SOC at age = mean ±1SD 

   Bootstrapping 
95% CI 

age B SE Lower Upper 

27.3 years .01 .01 -.01 .04 
38.5 years .03 .01  .01 .06 
49.7 years .05 .02  .02 .09 
Note. 5,000 bootstrap samples. 
 

 
A significant two-way interaction between SOC 

and age on work ability indicates that the indirect 
effect of job control on work ability through SOC is 
moderated by age (Table 2c). 

 Results in Table 3 on the conditional indirect ef-
fects of job control on work ability through SOC 
reveal the direction of the moderation at pre-specified 
age values: by default the effect of the mean age 
(38.5 years) and one standard deviation below (27.3 
years) and above the mean (49.7 years) are displayed. 
The conditional indirect effects of job control on 
work ability through SOC become stronger with age. 
Bootstrap estimates of the 95% confidence interval of 
the conditional indirect effects show that the effect at 
27.3 years is non significant, whereas the effects at 
38.5 years and 49.7 years are statistically significant. 
These findings confirm Hypothesis 5. 

4. Discussion 

This study aimed to investigate the interplay be-
tween individual life management strategies of ‘suc-
cessful ageing’ in terms of selection, optimization, 
and compensation (SOC) [4], age, and job control in 
determining work ability in nurses. Work ability 
indicates employees’ individual capabilities to per-
form his or her work in respect to their physiological 
and psychological job demands [32]. It can be there-
fore conceived as an important criterion of successful 
aging at work. However, previous studies did not an-
swer the question, if employees use life management 
strategies – like SOC – to maintain their work ability. 
Moreover the interplay between SOC, age, and 
working conditions – as in our case job control – in 
maintaining work ability is not studied yet. 

 

Results of the present study on the positive effect 
of job control on work ability replicate previous 
findings on job control as a crucial resource for work 
ability [33]. 

Moreover, results confirm a positive association of 
use of SOC and work ability. This finding shows for 
the first time that strategies of ‘successful ageing’ 
like setting priorities at work (selection), continu-
ously improving job task execution (optimization), 
and balancing out losses (compensation) are condu-
cive to the physical and psychological capability of 
nurses to perform their work. With that, the results 
confirm the growing evidence on the benefits of SOC 
at work on favorable individual outcomes [1,3,37-
39,41] and exceed previous research on maintaining 
work ability that so far widely ignored the importance 
of individual life management strategies of ‘success-
ful ageing’. Because previous studies show that di-
minished work ability increases the risk of early exit 
from the nursing job [8], the improvement of work 
ability by SOC may contribute to master the chal-
lenges of the nursing shortage and of the increasing 
demand in delivery of health care [29].  

 Results further point to a positive relation between 
job control and SOC, such as higher job control is 
associated with more SOC use at work. This finding 
extends the existing knowledge on the relation 
between contextual features and the use of SOC at 
work [27]: So far studies on SOC at work almost 
exclusively indicated that that people who are apply-
ing SOC cope better with critical working conditions, 
because they may use available resources more effi-
ciently [40,41]. The observed positive effect of job 
control on SOC suggests that the use of SOC at work 
requires favorable working conditions. This finding 
supports assumptions that the use of SOC is resource 
demanding itself and therefore should benefit from 
enhanced environmental resources at work [13]. The 
finding further demonstrates the importance of favor-
able job design for successful ageing at work, i.e., 
creating enhanced job control at work. 

Beyond that, the study indicates that the positive 
effect of job control on work ability is partly medi-
ated by SOC, and that this mediation is moderated by 
age, such as there are stronger mediating effects for 
elder than for younger nurses. The observed media-
tion is in line with action theoretical assumptions on 
the interplay between objective working conditions 
and psychological redefinitions of these conditions 
and the effects of this interplay on individual out-
comes [12,15].  

Finally, the observed moderated mediation pro-
vides some empirical hints for the assumption that 
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high job control allows elder workers to better utilize 
and transfer their knowledge and work experience 
[21]. In line with that assumption the results suggest 
that job control can help elder nurses through the use 
of SOC to maintain important capacities and compe-
tencies at work despite experiencing age-related 
losses. Thus, the study also supports one of the basic 
propositions of the SOC model [4]. 
 

The study has several limitations: First, it uses a 
cross-sectional design which allows only a prelimi-
nary evaluation of the hypothesized cause-effect 
relations. Thus, although there is a sound theoretical 
basis for the suggested directions between the study 
variables, reciprocal effects cannot be ruled out. For 
example, beside the assumed effect of SOC on work 
ability it is possible that nurses with better work abil-
ity, i.e., with enhanced individual resources, are ca-
pable to employ more SOC, because SOC is re-
sourceful itself [13]. Further, the validity of observed 
age effects may be limited due to differences between 
birth cohorts (e.g., because of societal changes) and 
not necessarily reflect ageing development [30]. 
Moreover, a potential healthy worker effect might 
have occurred, i.e., nurses with impaired work ability 
might have retired earlier and comparatively healthier 
and fitter nurses took part in the study [8]. Thus, 
future studies should apply cross-lagged panel de-
signs that allow for testing reciprocal effects between 
study variables [42] and use long term longitudinal 
cohort designs to distinguish between cohort differ-
ences and ageing development as well as to overcome 
healthy worker effects. 

Second, the study exclusively used self-report data. 
Thus a common method variance might lead to an 
inflation of observed associations [24]. However, 
altogether there seems only limited empirical evi-
dence that a common method itself produces system-
atic variance that inflates associations to a significant 
degree [31]. Nevertheless, it is desirable to replicate 
the present results by applying multi-method designs, 
such as using for instance supervisor ratings, job 
descriptions, observational data to assess job control 
or conducting standardized medical examinations of 
work ability. 

Third, the data is based on a convenience sample, 
which limits the generalizability of our results. How-
ever, the sample is similar to the typical German 
workforce in nursing regarding gender structure and 
job-tenure [10,20]. 

 
The study has also several practical implications: 

Generally, the study suggests that nurses should be 

acquainted and trained with the SOC model. SOC 
trainings should focus on the participative develop-
ment and work-related application of adequate SOC 
behaviors to cope with individually relevant job de-
mands. The SOC training could further support the 
implementation of SOC into practice and accompany 
the implementation over a certain time period. In 
addition, such behavior-oriented SOC trainings at 
work should be supplemented with job design inter-
ventions that enhance job control. There are several 
reasons for that suggestion: The results on the direct 
effects of SOC and job control on work ability indi-
cate that SOC trainings as well as job design inter-
ventions that increase job control should each have a 
unique positive effect on work ability. Moreover, the 
findings also point to synergistic effects of both in-
tervention approaches: On the one hand, job control 
seems to be an important precondition for the appli-
cation of SOC at work and should therefore contrib-
ute to the effectiveness of SOC trainings. On the 
other hand, the observed mediation indicates that the 
positive effects of job control are partly effective 
through SOC use. Thus SOC trainings can also sup-
plement the effectiveness of job design interventions. 
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