
 

 

 University of Groningen

Upper limb absence
Postema, Sietke

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2017

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Postema, S. (2017). Upper limb absence: Effects on body functions and structures,
musculoskeletalcomplaints, and functional capacity. [Thesis fully internal (DIV), University of Groningen].
Rijksuniversiteit Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/d845cbf9-4305-4db6-9387-8ec5823048ef


 

 

 
  
  
  
  
  
 
 
 
 
 
 
 
 
 
 

 

  
 

Chapter 4 
 

  

Upper limb absence: predictors of work participation 
and work productivity  
 
Sietke G. Postema, Raoul M. Bongers, Michael A. Brouwers, Helena Burger, 
Liselotte M. Norling-Hermansson, Michiel F. Reneman, Pieter U. Dijkstra, 
Corry K. Van der Sluis  
 
Archives of physical medicine and rehabilitation 2016; 97:892-9 
 

 
 



 

 
 
 
54 | Chapter 4 

Abstract 
 
Objectives To analyze work participation, work productivity, contributing factors, and 
physical work demands of individuals with upper limb absence (ULA). 

Design Cross-sectional study: postal survey (response rate, 45%). 

Setting Twelve rehabilitation centers and orthopedic workshops. 

Participants Individuals (n=207) with unilateral transverse upper limb reduction 
deficiency (RD) or acquired amputation (AA), at or proximal to the carpal level, between the 
ages of 18 and 65 years, and a convenience sample of control subjects (n=90) matched on 
age and sex. 

Intervention Not applicable. 

Main outcome measures Employment status, self-reported work productivity 
measured with the Quality-Quantity method, and self-reported upper extremity work 
demands measured with the Upper Extremity Work Demands scale. 

Results Seventy-four percent of the individuals with RD and 57% of the individuals with 
AA were employed (vs 82% of the control group and 66% of the general population). Male 
sex, younger age, a medium or higher level of education, prosthesis use, and good general 
health were predictors of work participation. Work productivity was similar to that of the 
control group. Higher work productivity was inversely related to musculoskeletal 
complaint-related pain. When having predominantly mentally demanding work, individuals 
with ULA perceived higher upper extremity work demands compared with controls. 

Conclusions Work participation of individuals with RD was slightly higher compared 
with that of the general population, whereas employment rates of individuals with AA were 
slightly lower. Furthermore, work productivity did not differ between individuals with RD, 
AA, and controls. 

 



 

 

Introduction 
 
Individuals with an upper limb reduction deficiency (RD) are born with a deficient 

limb.  Similarly, acquired amputations (Aas) of the upper limb often occur at a young 
age.5,8,22 Therefore, the population with upper limb absence (ULA) is relatively young, 
which means that they usually have many working years ahead of them. 

“Work,” defined as engaging in all aspects of work for payment, including self-
employment, part-time and full-time employment11 (hereafter “employment”), is generally 
beneficial for the individual because it provides economic security, social contacts, a sense 
of accomplishment, and self-esteem.17,18 Returning to work is therefore often a goal of 
rehabilitation. However, only one half to three quarters of people return to work after 
amputation of an upper limb.5,20,21 Decreased rates of employment have been related to 
female sex, older age, and residual limb pain.81 Individuals born with RD seem to have 
fewer problems gaining employment compared with individuals with AA, as a Swedish 
study82 showed similar rates of employment for individuals with RD and for the general 
population. 

Individuals with ULA may face challenges in performing work tasks adequately with 
only 1 fully functional hand, and consequently, work adjustments are occasionally 
necessary.21 In rehabilitation care, it is therefore important to assess not only work 
participation (eg, having employment) but also the quality and quantity of performed work, 
as these could be diminished by ULA. The combination of quality and quantity of 
performed work determines work productivity. Health problems may decrease work 
productivity because of absence (absenteeism) or because of decreased quality and quantity 
of the performed work while present (presenteeism).24 To our knowledge, only 1 study82 
has examined work performance of 1-handed individuals. In that study, one fourth of the 
employed individuals with RD mentioned decreased work capacity in general; yet, none 
mentioned reduced work ability in relation to their current work tasks. Musculoskeletal 
complaints (MSCs) seem to be a frequent problem in individuals with ULA,4–7 and have 
been found to reduce work productivity in the general population.24,83 However, knowledge 
of other factors that could influence work productivity in individuals with ULA is currently 
lacking. In order to increase the chance of returning to work and helping these individuals 
to perform at their best, more information is required about facilitating and limiting factors 
for work participation and productivity of individuals with ULA. 

Therefore, this study aims to examine (1) employment rates of individuals with RD 
and AA in the Netherlands and compare them with the employment rate of a control group; 
(2) associations of individual characteristics, characteristics of the absent limb, prosthesis 
use, and health (including MSCs) with work participation; (3) associations of these 
characteristics with work productivity; and (4) relationships between type of work, physical 
work demands, and work productivity in this population. 

 
 

 
 
 

Predictors of work participation and productivity| 55 



 

 
 
 
56 | Chapter 4 

Methods 
 

Participants and procedure 
A survey on MSCs and work among individuals with ULA was conducted. Because of 

the amount of data, it was decided to present the data in 2 articles. The work-related 
outcome measures are described in this article, and therefore only analyses of individuals 
aged between 18 and 65 years (official retirement age in the Netherlands) are presented. 
The outcome measures regarding MSCs and MSC-related disability are not presented here. 

By using the databases of 12 rehabilitation centers and orthopedic workshops in the 
Netherlands, the survey was sent to adults (≥18y of age) with ULA (RD or AA) between 
January and April 2013. Eligibility criteria were having a deficient limb due to unilateral 
transverse ULA at or proximal to the carpal level (minimally 1y since amputation) and 
having a sufficient under- standing of the written Dutch language. 

The same survey, minus questions related to the ULA and prosthesis use, was sent to a 
control sample. The researchers recruited controls from among their family and 
acquaintances. This recruitment was based on age and sex in order to have a similar 
distribution between the groups. 

The study was approved by the local medical ethical committee (M12.128984) of the 
University Medical Center Groningen. In addition, individuals were asked to sign an 
informed consent form before completing the survey, and all participants received a gift 
voucher (€10). The returned surveys were checked for duplicates. 

 
Survey 

Participants were asked about personal characteristics, the absent upper limb, current 
prosthetic use (eg, wearing a prosthesis) and, if so, which type of prosthesis they used. To 
assess work participation, participants were asked whether they had paid work. If they did 
have paid work, questions concerning what type of work, weekly working hours, and sick 
leave during the last 4 weeks were asked. Based on the Work Ability Index work content 
groups,84 researchers (SGP, CKvdS) divided the type of work into the following 3 groups: 
(1) predominantly physically demanding (eg, construction workers, janitors, cleaners); (2) 
predominantly mentally demanding (eg, teachers, administrative workers); and (3) both 
mentally and physically demanding (eg, machine operators, nurses). 

Work productivity was assessed by using the Quality-Quantity method, which was 
developed to measure the consequences of illness while at work, and inquires about work 
quantity and quality related to the participant’s usual performance on a 0-to-10 scale (10, 
normal performance)85 during the last 4 weeks. Construct validity ranged from moderate to 
very strong for different measurements of production output.86 The score is calculated as 
follows: (Quantity rating/10) x (Quality rating/10) x 100%. 

Work demands were assessed by the 7-item self-report measure Upper Extremity 
Work Demands (UEWD) scale,76 which measures the perceived physical demands of the 



 

 

upper extremity during work. The UEWD items were selected from the Dutch 
Musculoskeletal Questionnaire, which has fair psychometric properties.87 However, the 
UEWD scale has not yet been validated. Each item is scored on a 4-point Likert scale. Total 
scores range from 7 (lowest work demand) to 28 (highest work demand). Furthermore, 
general and mental health, pain, coping styles, disability, and the presence of MSCs and 
comorbidity were assessed. The presence of MSCs was assessed by means of 1 question 
regarding the presence of regular complaints about the muscles, tendons, and bones during 
the last 4 weeks, which were not caused by an accident, sports injury, infection, or joint 
disease. The subscales general health perception  and  mental  health (both 5 items) of the 
validated RAND-36 were included.78 The 2-item pain subscale of the RAND-36, assessing 
the average pain and the bothersomeness of the pain, was administered to those with MSCs. 
Individuals without MSCs were arbitrarily assigned a pain score of 100. Scores of all 
subscales range from 0 to 100, with higher scores indicating better health (eg, less pain). 

The coping styles “active,” “avoidance,” and “support seeking” were assessed by 
means of the Utrecht Coping List, which has good psychometric properties.79 Items are 
scored on a 4-point Likert scale and summed to form subscales. A higher score indicates 
greater presence of that specific coping style. 

The Pain Disability Index is a valid and reliable questionnaire about the influence of 
complaints on 7 components of daily life (family and household, recreation, social 
activities, work, sexuality, self-care, basic needs).73–75 Scores are summed and range from 0 
to 70, with a higher score representing greater disability. This questionnaire was 
administered to assess MSC-related disability, and was thus only administered to people 
with MSCs during the last 4 weeks. 

 
Statistical analysis 

Categorical data were analyzed using the exact chi-square test of independence. 
Continuous data were analyzed using the independent t test or 1-way analysis of variance 
(including a Bonferroni correction in the post hoc analyses). If a 1-way analysis of variance 
had a significant Levene’s statistic, a Kruskal-Wallis test was performed. Furthermore, 
univariate analysis of 2 nonnormally distributed continuous variables was performed with 
the Spearman correlation test. In addition, multivariate regression analyses were applied to 
predict work participation and work productivity of individuals with ULA. First, the 
variables marital status, level of ULA, coping styles (active, avoidance, support seeking), 
general health perception, mental health, MSC-related pain score, and presence of 
comorbidity were analyzed univariately. For the analysis of work productivity, only 
participants with paid work were examined, and the variables UEWD score, type of work, 
and working hours were analyzed univariately as well. Second, sex, age, level of education, 
cause of ULA and prosthesis use, and all previously mentioned variables with a P-value 
<.100 were entered in 1 step to the logistic (work participation) or linear regression 
analyses (work productivity). In linear regression analysis, residuals were checked for a 
normal distribution, and several transformations were explored to acquire a normal 
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distribution of the residuals. Cases with any missing value were excluded from the analysis. 
P values ≤.05 were considered to indicate statistically significant differences. Data are 
presented as mean±SD. Statistical analysis was performed using the SPSS 20.0  software 
package. 

 
 

Results 
 
Of the 627 surveys that were distributed, 603 were actually eligible for analyses (6 

were returned unanswered, 4 duplicates were detected, and 14 subjects did not meet the 
inclusion criteria). Of these 603 surveys, 270 were returned (response rate, 45%), of which 
7 were omitted because they were insufficiently answered. Moreover, 207 respondents were 
between 18 and 65 years of age. Additionally, a total of 111 control subjects filled out the 
survey, of whom 90 were between 18 and 65 years of age. The characteristics of the 
included individuals with ULA and of the controls are presented in Table 1. The most 
prevalent cause of AA was trauma (69%, n=76), the median time since amputation was 
16.6 years (IQR: 5.5 to 32.6y), and the median age at amputation was 25.7 years (IQR: 18.7 
to 38.0y). 
 
Work participation 

Of all individuals with ULA, 65% (n=135; 95% CI: 59% to71%) were employed. The 
most prevalent type of work for individuals with ULA was predominantly mentally 
demanding work (Table 1), and a myoelectric prosthesis was most often used by employed 
individuals (Table 2).  

Employment rates differed significantly between individuals with RD and AA (74% 
vs 57%, respectively; mean difference: 17%; 95% CI: 4% to 29%; chi-square: p=.011). In 
individuals with AA, work participation was not significantly influenced by amputation of 
the dominant hand (Table 2). Furthermore, employment and presence of MSCs were not 
related (Table 2). Sick leave was similar for individuals  with  ULA  and  controls  (see  
Table  1),  and  for  individuals with ULA this was not related to the presence of MSCs 
(chi-square p=.194). 

The most important cause for being currently unemployed was ULA (31%; 5 
women/1 man with RD, 5 women/11 men with AA), followed by comorbidity unrelated to 
ULA (15%), education (11%), searching for a job (11%), early retirement (8%), family or 
household care (4%), and other (19%). 

Furthermore, 11 (17%) of the currently employed individuals with AA adjusted their 
tasks or occupation yet remained employed by the same employer, and 19 (30%) changed 
their employer. However, 16 (25%) did not change employment after the amputation. For 
17 respondents (27%), this question was not applicable (eg, too young or not employed at 
time of amputation). 



  
 

 

Table 1 Characteristics of the total sample of individuals with RD and AA and controls.  

Characteristics RD (n=97)† AA (n=110)† 
Controls 
(n=90)† 

p between all 
groups 

Effect 
size Post hoc differences 

Demographic variables       
Sex: male 41 (42.3) 83 (75.5) 60 (66.7) <.001* .292 RD-AA, RD-C 
Age (y) 41.4±15.0 47.6±10.9 46.0±12.7 .023*  RD-AA 
Level of education    <.001* .284 RD-AA, RD-C, AA-C 
 None or low 24 (24.7) 48 (44.4) 9 (10.1)    
 Medium 41 (42.3) 35 (32.4) 23 (25.8)    
 High 43 (44.3) 25 (23.1) 57 (64.0)    
Marital status: living with partner 60 (61.9) 83 (75.5) 72 (80.0) .014* .169 RD-AA, RD-C 
Health-related variables       
Presence of comorbidity 32 (33.0) 35 (31.8) 14 (15.6) .011* .174 RD-C, AA-C 
Presence of MSC during last 4wk 52 (53.6) 70 (63.6) 24 (26.7) <.001* .308 RD-C, AA-C 
Work-related variables       
Employed 72 (74.2) 63 (57.3) 74 (82.2) <.001* .231 RD-AA, AA-C 
Working hours per week‡ 31.2±14.6 38.3±13.4 34.6±9.4 .034  RD-AA 
Type of work‡    .146 .128  
 MD 51 (70.8) 42 (66.7) 49 (67.1)    
 PD 12 (16.7) 12 (19.0) 6 (8.2)    
 M&PD 9 (12.5) 9 (14.3) 18 (24.7)    
Sick leave during last 4wk‡ 9 (12.9) 8 (12.7) 6 (8.1) .599 .066  
Work productivity‡§ 90.1±17.7 82.9±26.2 92.1±13.1 .164   
Physical work demands‡¶ 14.8±4.3 15.1±4.9 12.4±4.3 .001* .069 RD-C, AA-C 
 MD 13.7±3.9 13.9±4.0 11.2±3.4 .001* .102 RD-C, AA-C 
 PD 18.2±3.1 17.8±5.8 19.3±6.1 .837   
 M&PD 16.4±5.4 17.2±5.9 16.3±3.9 .136 .117  

 
NOTE. Values are n (%), mean±SD, or as otherwise indicated. Comparison of age, working hours per week, work productivity, and UEWD scores for individuals with 
predominantly physically demanding work was performed with a Kruskal-Wallis test. For this reason, no effect sizes are calculated for these variables. For categorical 
data, effect sizes are presented as Cramér’s V; the effect size of continuous data with homogeneity of variance is presented as eta squared (η2). 
Abbreviations: C: controls; MD: predominantly mentally demanding; M&PD: both mentally and physically demanding; PD: predominantly physically demanding. 
* Statistically significant at P≤.05; † Because of missing data, not all figures add up to the group totals. The missing values never exceeded the level of 2% for any variable; 
‡Calculated for employed individuals only; § Calculated with the Quality-Quantity method; ¶ Calculated with the UEWD scale; a higher score indicates greater upper 
extremity work demands. 
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Table 2 Characteristics of employed and unemployed individuals with ULA.  

Characteristics Employed (n=135)† Unemployed (n=72)† p 95% CI Effect size 
Demographic variables      
Sex: male 88 (65.2) 36 (50.0) .034*  .148 
Age (y) 42.7±12.7 48.5±13.7 .003* 

 2.0; 9.5  

Level of education   <.001*  .311 
 None or low 33 (24.4) 39 (55.7)    
 Medium 58 (43.0) 18 (25.7)    
 High 44 (32.6) 13 (18.6)    
Marital status: living with partner‡ 96 (71.1) 47 (65.3) .387  .060 
ULA-related variables      
Cause of ULA: RD§ 72 (53.3) 63 (46.7) .011*  -.178 
Level of ULA: below elbow¶ 96 (71.1) 44 (61.1) .143  -.102 
Amputation of dominant hand# 33 (54.1) 18 (40.0) .151  .139 
Current prosthesis use 111 (82.2) 48 (66.7) .012*  .176 
Type of prosthesis   .082  .207 
 Cosmetic 24 (30.6) 22 (47.8)    
 Myoelectric 48 (43.2) 18 (39.1)    
 Body powered 15 (13.5) 5 (10.9)    
 Other 14 (12.6) 1 (2.2)    
Remaining variables      
Coping styles¥      
 Active 20.9±3.4 18.9±4.0 <.001* -3.2; -0.9  
 Avoidance 15.1±3.2 16.3±3.6 .018* 0.2; 2.1  
 Support seeking 12.4±3.5 11.6±3.3 .105 -1.8; 0.2  
General health perception** 78.5±16.9 59.5±25.5 <.001* -25.6; -12.3  
Mental health** 78.0±13.5 67.9±23.2 .001* -16.0; -4.2  
Presence of comorbidity 33 (24.4) 34 (47.2) .001*  -.232 
MSCs during the last 4wk 76 (56.3) 46 (63.9) .290  -.074 
MSC-related pain score**, †† 58.1±15.3 47.7±21.1 .005* -17.6; -3.3  
Disability‡‡ 18.1±14.1 31.2±17.2 <.001* 7.5; 18.8  

 
NOTE. Values are n (%), mean±SD, or as otherwise indicated. Effect sizes for 2x2 contingency tables are presented as Phi; if one of the two categorical variables contains 
more than two categories, effect sizes are presented as Cramér’s V. 



  
 

 

* Statistically significant at p≤.05; † Because of missing data, not all figures add up to the group totals. There were 4 missing values for the variable “amputation of the 
dominant hand” (3.6%). For other variables, the missing values never exceeded the level of 1.5%; ‡ Marital status was classified as living with partner versus living 
without partner (single/widowed/divorced); § Cause of ULA was classified as RD versus AA; ¶ Level of ULA was classified as above elbow (absence of the upper limb at the 
level of the shoulder, with or without absence of the scapula and clavicle, at the transhumeral level, or through elbow) versus below elbow (absence at the transradial 
level or wrist disarticulation); # Only individuals with AA were included in this analysis; ¥ Subscales of the Utrecht Coping List; a higher score indicates greater presence of 
that specific coping style; ** Subscales of the RAND-36; a higher score indicates better health (eg, less pain); †† Calculated for individuals with MSCs during the last 4 
weeks only; ‡‡ Measured with the Pain Disability Index (PDI); a higher score means greater disability. 
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Predictors of work participation 
A logistic regression model for predictors of work participation for individuals with 

ULA revealed that younger men with a medium or high level of education, and good 
general health, who used a prosthesis were most often employed (Table 3). The cause of 
ULA did not contribute significantly to the model. 
 

Work productivity and physical work demands  
Work productivity did not differ between individuals with RD, AA, and controls (see 

Table 1). For individuals with ULA, the presence of MSCs influenced work productivity 
negatively (mean work productivity score of 91.8±17.5 when MSCs were not present vs 
82.6±24.9 when MSCs were present; mean difference: 9.2; 95% CI: 1.9 to 16.5; t test: 
p=.014). Moreover, linear regression analysis showed that a higher work productivity was 
related to less MSC-related pain (Table 4). The total explained variance of the model was 
36%. The UEWD scores of individuals who have predominantly mentally demanding work 
were higher for individuals with RD or AA compared with controls (Table 1). 

 
 

Discussion 
 
Work participation 

In this study, the employment rate of individuals with RD was slightly higher 
compared with that of the general population, whereas the employment rate of individuals 
with AA was slightly lower, as 66% of all individuals (72% of all men, 60% of all women) 
in the Netherlands aged between 15 and 65 years worked at least 12 hours a week in 
2013.88 As a result, our finding that men worked more often compared with women is 
culturally consistent. 

In this study, the difference in employment rates between individuals with RD and AA 
may be explained by the younger age of the RD group or the higher number of individuals 
with a medium or high level of education in this group, since these were predictors of work 
participation. A factor that was not assessed in this study is the correlation between physical 
abilities and job demands. For example, individuals with RD have the opportunity to 
choose education and employment more suited to their physical abilities, whereas after AA, 
a discrepancy between one’s physical abilities and job demands might arise. In our study, 
as well as in previous  studies,5,20 a  high  level  of  change  of  work  tasks  or employment 
after AA was found, supporting the hypothesis that physical abilities play a role in work  
participation  of  those with AA. 

Another important predictor of work participation was good health. Since our study 
had a cross-sectional design, it is not possible to say whether poor health is a cause or a 
result of un-employment. However, it does show the importance of addressing, and if 
necessary treating, general health during rehabilitation treatment. 



  
 

 
 

 
Table 3 Logistic model of predictors of work participation for individuals with 
ULA (n=201).  

      95% CI for OR  
Predictors B SE Wald p OR Lower Upper R2 † 
Demographic predictors        .195 
Sex 1.101 .422 6.825 .009* 3.008 1.317 6.874  
Age -.035 .017 4.031 .045* .966 .934 .999  
Education    7.828 .020*     
 Medium  1.062 .446 5.673 .017* 2.892 1.207 6.930  
 High  1.159 .487 5.654 .017* 3.187 1.226 8.283  
ULA-related predictors        .269 
Cause of ULA -.641 .438 2.139 .144 .527 .223 1.244  
Current prosthesis use 1.029 .452 5.189 .023* 2.799 1.155 6.787  
Remaining predictors        .416 
Coping strategy active‡ .057 .053 1.181 .277 1.059 .955 1.174  
Coping strategy avoidance‡ -.099 .060 2.724 .099 .905 .805 1.019  
General health perception§ .031 .011 8.604 .003* 1.032 1.010 1.054  
Mental health§ .010 .012 .618 .432 1.010 .986 1.034  
Presence of comorbidity -.229 .468 .239 .625 .796 .318 1.990  
MSC-related pain score§ -.010 .008 1.731 .188 .990 .974 1.005  
Constant¶ -1.171 1.995 .345 .557 .310    

 
Abbreviation: OR: odds ratio. 
*Statistically significant at p≤.05; † R2 is presented as Nagelkerke R2; ‡ Subscales of the Utrecht Coping List; a 
higher score indicates greater presence of that specific coping style; § Subscales of the RAND-36; a higher score 
indicates better health (eg, less pain); ¶ Constant (reference group) for “work participation” reflects an individual 
with the following features: female sex, no or low level of education, cause of ULA being RD, no prosthesis use, 
no comorbidity, a hypothetical age of 0 years, and a hypothetical score of 0 for coping strategies, general health 
perception, mental health, and MSC-related pain. 
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Table 4 Linear regression model to predict work productivity of individuals with 
ULA, measured with Quantity-Quality method (n=129).  

    95% CI for OR  

Predictors B SE of B p Lower Upper R2 change 
Demographic predictors      .147 
Sex -48.4 51.2 .425 -66.1 53.3  
Age 23.2 22.7 .275 -22.0 30.1  
Education        
 Medium  -53.5 53.1 .305 -69.9 52.4  
 High  60.0 54.1 .133 -44.8 74.0  
ULA-related predictors      .004 
Cause of ULA -38.9 50.5 .725 -62.5 57.1  
Current prosthesis use -61.1 53.9 .103 -74.4 41.0  
Remaining predictors      .211 
Coping strategy active† 8.4 31.4 .996 -37.2 37.2  
Coping strategy support seeking† 35.0 31.5 .131 -25.9 43.1  
General health perception‡ 18.4 20.8 .540 -22.4 26.4  
Mental health‡ 26.2 22.3 .061 -12.2 31.3  
MSC-related pain score‡ 27.5 19.1 <.001* 23.5 30.2  
Type of work       
 M&PD 61.0 57.2 .200 -52.2 76.9  
 MD 63.9 54.7 .065 -32.1 76.5  
Constant§ -82.2 72.6 .104 -100.2 55.4  
 
NOTE. Since residuals were not normally distributed, several transformations were explored. Work productivity 
to the power of 4 showed good fit of residuals. Values were transformed back in the table above. Note that R2 of 
the overall model =.361.  
Abbreviations: M: predominantly mentally demanding; M&PD: both mentally and physically demanding; OR: 
odds ratio.  
* Statistically significant at P≤.05; † Subscales of the Utrecht Coping List; a higher score indicates greater 
presence of that specific coping style; ‡ Subscales of the RAND-36; a higher score indicates better health (eg, less 
pain); § Constant (reference group) for “work productivity” reflects an individual with the following features: 
female sex, none or low level of education, cause of deficiency being RD, no prosthesis use, a predominantly 
physically demanding type of work, a hypothetical age of 0, and a hypothetical score of 0 for active and support-
seeking coping strategies, general health perception, mental health, and MSC-related pain. 

 

 

  



  
 

 
 

Work productivity 
Even when missing an arm or a hand, employees can be as productive as their peers, 

as shown by our results. Furthermore, sick leave did not differ between individuals with 
ULA and controls. In addition, work productivity was not related to type of work. A 
comparable result was found by Sjöberg et al,82 where several, mostly  younger  individuals  
performed  physically  demanding work, but none of the respondents rated their ability to 
work as being poor in relation to the mental and physical demands of their work. MSC-
related pain was the most important statistical predictor of work productivity. Pain has been 
described to reduce work   effectiveness   in   individuals   with   lower   back   pain,27 
osteoarthritis, and MSCs.24 Since individuals with ULA seem to be at high risk for 
development of MSCs, it remains important to educate them about MSCs and provide 
proper treatment if MSCs are present. 
 
Work demands 

Predominantly mentally demanding work was perceived as more physically 
demanding by individuals with ULA compared with controls, which may suggest that one-
handedness increases work demands. However, this cannot be concluded with certainty 
because individuals with ULA and controls were not matched on type of work, and 
therefore it is not possible to state whether the difference in perceived physical demand 
scores of individuals with ULA and controls is caused by different types of work or actual 
higher physical work demands (eg, due to compensatory movements). Furthermore, pain, 
awkwardness of movements, higher bodily awareness resulting from absence of the limb, 
and inexperience (eg, after changing work because of the amputation) may make people 
more aware of certain movements, which could increase perceived physical demands. As 
such, a study in which individuals with ULA and controls are matched on type of work is 
therefore required, as it could verify these results and offer insight into the additive physical 
demands attributable to one-handedness, the development of MSCs among this population, 
and advice on suitable work. Since upper extremity work demands were perceived to be 
higher by individuals with ULA compared with controls, the rehabilitation team and 
employers should be aware of overuse and related MSCs of individuals with ULA. 

 
Prosthesis use 

Prosthesis use contributed significantly to the model of work participation. 
Comparable rates of prosthesis use among employed individuals with AA have been 
presented previously in smallerstudies.4,20,21,89 Prosthesis rejection rates were lowest in full-
time workers.90 In a study conducted among youngsters (≤25y of age) with ULA, only 9 of 
the 21 employed individuals judged their prosthesis to be useful at work.89 Therefore, not 
only functionality but also cosmesis may be a reason for prosthesis use at work for 
example, in jobs where a neat appearance is required. Our finding that prosthesis use added 
negligibly to the model of work productivity supports this hypothesis. 
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Study limitations 

Because of privacy regulations, it was not possible to examine the details of 
nonresponders. Privacy regulations might also have caused individuals to receive the 
survey twice, making it impossible to calculate the exact response rate. However, we do not 
expect this to have happened often, since the rehabilitation centers and orthopedic 
workshops that disseminated the survey covered different parts of the country. The 
response rate is comparable with to those in other studies.7,9,21 Another weakness is that 
only construct validity of the Quality-Quantity method has beenexamined.85,86 Because of 
the method of recruiting controls, this group may not have been representative of the 
general Dutch population. Individuals with ULA and controls were matched on age and 
sex, yet not on type of work. As a result, caution is necessary when interpreting results 
concerning employment characteristics. Furthermore, a difference was found in the level of 
education of individuals with ULA and controls, which might have influenced the results of 
variables such as work participation and productivity. Finally, several orthopedic 
workshops were asked to disseminate the survey, which might have influenced the rate of 
prosthesis use, and this rate might therefore not reflect the true rate of prosthesis use 
in the Netherlands. 

 
 

Conclusions 
 
Individuals with RD had slightly higher employment rates compared with the general 

population of the Netherlands, while employment rates of individuals with AA were 
slightly lower. Moreover, male sex, younger age, medium or high level of education, 
prosthesis use, and good general health were predictors of work participation. Most 
individuals with ULA had predominantly mentally demanding work. Upper extremity work 
demands did not differ between individuals with RD and AA, yet were perceived to be 
higher by individuals with ULA who have predominantly mentally demanding work 
compared with controls with this type of work. Work productivity, as measured with the 
Quality-Quantity method, did not differ between employed individuals with RD, AA, and 
controls. Finally, work productivity was predicted by MSC-related pain. 



  
 

 
 

 
  



 

 
  




