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Abstract 

Objective: This study investigated the prevalence of symptoms of depression and 

anxiety in a sample of predominantly elderly males with acquired upper limb 

amputations (n = 138) and examined the contribution of coping strategies to the 

prediction of psychosocial adjustment.   Method: One-hundred and thirty-eight men 

with injury-related upper limb amputations completed self-report questionnaires 

assessing coping strategies, symptoms of anxiety and depression, and psychosocial 

adaptation to prosthesis use. Results: Prevalence of significant depressive symptoms 

was 28.3% (HADS-D score ≥8).  Prevalence of significant anxiety symptoms was 

35.5% (HADS-A score ≥8).    Coping styles emerged as important predictors of 

psychosocial adaptation.  In particular, avoidance was strongly associated with 

psychological distress and poor adjustment. Conclusions: These findings suggest the 

potential benefits of interventions to reduce reliance on avoidant coping and stimulate 

more problem-focused approaches to coping with difficulties and challenges in order 

to facilitate adaptation and prevent problems in psychosocial functioning post-

amputation.   
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Introduction 

Amputation of an upper limb engenders a multitude of physical and psychosocial 

challenges including alterations in body image and lifestyle, changes in self concept, 

impairments in physical functioning, prosthesis use and pain (1-3).  The complexity 

and diversity of functions performed by the hands and their salience in 

communication and self-presentation (4) represent significant and distinct challenges 

for rehabilitation and prosthetic restoration.  In recent years, significant technological 

advances in design and fabrication of upper limb prosthetic devices have  greatly 

improved the potential functional and  cosmetic outcomes for individuals with upper 

limb amputations (5).  There remains, however, a dearth of research explicitly 

addressing psychosocial adaptation to upper limb amputation and associated 

mediating factors (6), despite the importance of such variables in clinical 

rehabilitation, sustained prosthesis use and long-term adjustment and quality of life.   

 

It is not surprising that negotiating the evolving stressors associated with amputation 

may challenge the individuals’ ability to maintain emotional well-being and, in some 

instances, may promote maladaptive reactions leading to poor psychosocial 

adjustment.  The extent to which this occurs may be partly dependent on the coping 

strategies or styles individuals adopt to manage experiences associated with their 

illness or injury (7-10).  Investigation of the role of coping strategies in adjustment to 

lower limb amputation, consistent with the wider coping literature, suggests that 

active/task oriented strategies such as problem solving and perceiving control over the 

disability are conducive to positive psychosocial adjustment (e.g. 7, 11, 12).  In 

contrast, emotion-focused and passive strategies such as cognitive disengagement, 

avoidance and catastrophizing have been associated with poor psychosocial outcomes 
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(7, 12, 13).  For example, Livneh, Antonak & Gerhard (7) found that greater active 

problem solving was negatively associated with depression and internalised anger and 

positively associated with adjustment and acceptance of disability.   In contrast, 

emotion focused coping and cognitive disengagement were positively associated with 

depression, externalised hostility and lack of acceptance of disability. 

 

Despite a large and growing literature on psychosocial adaptation to lower limb 

amputation (see 14 for review) there is little evidence regarding the prevalence of 

clinically significant affective distress amongst individuals with upper limb 

amputations.  Indeed, to date associations between coping strategies and psychosocial 

adjustment to upper limb amputation, as a unique condition, have not been 

investigated.  This may be explained in terms of the lower incidence of major upper 

limb amputation.  However, findings based on analyses of cases of lower limb 

amputation are clearly of limited generalizeability to cases of upper limb amputation.  

There are obvious differences in terms of functional implications, 

visibility/concealability of the amputation and/or prosthesis, and in the characteristic 

circumstances surrounding upper and lower limb amputations.  Amputations of the 

upper limbs typically result from traumatic injury and are characteristically sustained 

by relatively young adults who are otherwise in good health (15).  In contrast, the 

majority of lower limb amputations are performed secondary to peripheral vascular 

disease (PVD: 16, 17, 18).  The incidence of this condition increases with age, hence 

those typically undergoing PVD-related amputation are older than 60 years of age 

(19) and commonly experience concurrent medical conditions (17).  Moreover, 

survival following major lower limb amputation for PVD is poor (20).   
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The purpose of the study is to determine the prevalence of clinically significant 

affective distress (symptoms of depression and anxiety) in a sample of individuals 

with upper limb amputations and to examine the contribution of coping strategies to 

the prediction of psychosocial adjustment of individuals with acquired upper limb 

amputations.  In the current research, psychosocial adjustment is conceptualized as the 

absence of clinically elevated symptoms of anxiety and depression and evidence of 

positive adjustment to amputation and prosthesis use. 

 

Methods 

Study Design and Participants  

Eligible members of the British Limbless Ex-Service Men’s Association (BLESMA), 

a British national charity dedicated to promotion of the welfare of those who have lost 

a limb or limbs, one or both eyes, or the use of a limb in any branch of Her Majesty’s 

Forces or Auxiliary Forces were invited to participate in a research project concerning 

psychosocial adjustment to physical injury.  Data were gathered using self-report 

postal questionnaires.  An article outlining the aims of the study was published in 

BLESMA’s quarterly magazine, the BLESMAG.  Questionnaire packs including 

cover letters, a copy of the questionnaire and a stamped addressed reply envelope 

were subsequently distributed to eligible members.  A reminder to return completed 

questionnaires to BLESMA head office was published in the BLESMAG 

approximately 6 weeks after initial questionnaire distribution.  Personalised reminders 

were not issued to non-responders due to financial constraints and respondents were 

not offered incentives for participation.  The Ethics Committee of the authors’ 

institution approved the study protocol.  
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Of the questionnaires distributed (n = 2,500), 22 were returned because the intended 

recipient was deceased.  A total of 1,222 questionnaires were returned representing a 

response rate of 49%, of which 1,072 contained sufficient data for analysis.  Data 

were collected for 952 individuals with limb amputation(s). The inclusion criterion for 

the current investigation was acquired upper limb amputation.  Analysis of the role of 

coping in adjustment to lower limb amputation has been detailed elsewhere (12).  As 

eligible respondents (n = 141) were predominantly male (n = 139) and had injury (n = 

140) rather than disease-related amputations, 3 individuals (2 females and 1 male 

whose amputation was performed secondary to cancer) were excluded and analysis 

was limited to a sample of 138 males with amputations resulting from traumatic 

injury.  Characteristics of the sample are outlined in Table 1.  The mean age of 

respondents was 74.6 years (SD = 11.4; range 39 - 91; median 79 years).  The average 

time elapsed since amputation was 50.2 years (SD = 13.4; range 5 - 63; median 57 

years).  Most amputations were at the above-elbow level (47.8%). The majority of 

respondents reported using a prosthesis (72.5%) although the average daily duration 

of prosthesis use varied considerably (46% (n = 46) used their prostheses for more 

than 8 hours per day; 19% reported daily prosthesis use of 2 to 8 hours; 35% reported 

occasional sporadic or task specific use e.g. driving).  These rates and patterns of 

usage are broadly consistent with findings reported elsewhere (2, 21, 22).    

 

Measures 

Coping strategies were assessed using the Coping Strategy Indicator (23).  This thirty-

three-item self-report questionnaire measures the use of three coping strategies, 

namely problem solving, seeking social support, and avoidance, in response to a 

specific stressor.  Responses are indicated by means of a three point scale: a lot (3), a 
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little (2), or not at all (1).  The three subscales each contain 11 items and subscale 

scores are calculated by summing responses to appropriate items (range 0-33), higher 

scores indicate greater use of the strategy.  Cronbach’s alpha coefficients indicate 

adequate internal consistency for each of the subscales ranging from 0.86 to 0.98 for 

problem solving, 0.89 to 0.98 for seeking social support and from 0.77 to 0.96 for 

avoidance (23-27).  In the original version of the scale respondents are asked to 

identify a stressful event occurring within the last six months and to consider the 

manner in which they had coped with it.  In the current study ‘coping with 

amputation’ was specified as the event.  Respondents were required to think of a 

problem encountered in relation to their injury in the past six months and to reflect on 

their coping strategies. 

 

Symptoms of anxiety and depression were assessed using the Hospital Anxiety and 

Depression Scale (HADS: 28).  This 14 item scale is intended as a brief screening 

instrument for both anxiety and depression in non-psychiatric populations (29).  Items 

are answered on a four-point Likert scale (range 0 to 3). The anxiety and depression 

subscales each comprise 7 items that are summed to give subscale scores ranging 

from 0 to 21, with higher scores indicating greater levels of anxiety and depression.  

Good reliability has been reported for each of the HADS subscales (see 30 for 

review).  Zigmond & Snaith (28) recommend that, for the HADS anxiety and 

depression subscales alike, raw scores of between 8 and 10 identify ‘mild’ cases, 11-

14 ‘moderate’ cases and 15 or greater ‘severe’ cases. 

 

Psychosocial adaptation to prosthesis use was assessed using the psychosocial 

adjustment subscales of the Trinity Amputation and Prosthesis Experience Scales 
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(TAPES: 31).  Although this multidimensional assessment of adaptation to 

amputation and prosthesis use was originally developed with reference to lower limb 

amputation, the inherent objective of facilitating examination of the psychosocial 

processes involved in adjusting to an artificial limb, the specific demands of wearing a 

prosthesis and the potential sources of maladjustment (31), also has potential 

applicability and clinical relevance in cases of upper limb amputation (6) where such 

standardised assessments are lacking (32).  Exploration of the factorial structure of the 

TAPES with individuals with acquired upper limb amputations has been reported 

elsewhere (6).  In the current study the subscales assessing psychosocial adjustment to 

prosthesis use (i.e. general adjustment, social adjustment, adjustment to limitation and 

optimal adjustment) were utilised.   

 

The optimal adjustment subscale incorporates two items reflecting the development of 

an optimistic outlook and the positive appraisal of life in spite of the trauma 

associated with amputation and the use of an artificial limb (6).  The general 

adjustment subscale reflects the extent of adjustment to and acceptance of an artificial 

limb and incorporates items such as “As time goes by, I accept my artificial limb 

more” and “Although I have an artificial limb, my life is full”.  Social adjustment 

pertains to the influence of the artificial limb in social situations, encompassing ease 

of talking about the limb and dealing with others’ reactions to it.  The adjustment to 

limitation dimension reflects restriction ensuing from having an artificial limb and 

incorporates items such as “Having an artificial limb makes me more dependent on 

others than I would like” and “Being an amputee means that I can’t do what I want to 

do”.   Items on each of these subscales are rated on 5-point Likert scales, with higher 

scores indicating more favourable adjustment.  Cronbach’s alpha coefficients indicate 
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adequate internal reliability for each of the subscales (optimal adjustment .84, general 

adjustment .91, social adjustment .79, and adjustment to limitation .80) (6).   

 

Data Analyses 

Data were initially analyzed using descriptive statistics.  Continuous variables are 

presented in terms mean value, standard deviation and range (see Table 2).  Analyses 

based on TAPES subscales were confined to those currently using a prosthetic device 

(n = 100) as the questions pertain directly to aspects prosthesis use.  There were no 

significant differences between prosthesis users and non-users in terms of 

endorsement of coping strategies, symptoms of anxiety or depression, hence the 

analyses of these variables are based on the group as a whole.   

 

Intercorrelations among all variables were calculated to identify associations between 

hypothesized predictors and outcome measures (see Table 3 and Table 4).  A series of 

standard multiple regressions were conducted to determine the extent to which coping 

strategies predicted adjustment.  The independent variables in each regression 

equation were a set of three coping strategies, namely avoidance, seeking social 

support and problem solving.  The predictor variables were entered in a single block. 

The dependent variables were participants’ scores on the HADS subscales, and 

TAPES subscales.  Standard beta weights were examined to determine the best unique 

predictors of adjustment (see table 5). Examination of tolerance/VIF values and 

condition indices indicated inconsequential collinearity.  All calculations were 

computed with SPSS, Version 12.0.1.   

 

Results 
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Descriptive characteristics 

The means and standard deviations for all variables are presented in Table 2.  HADS-

depression scores ranged from 0 to 20. The mean score was 5.42 (SD = 4.18). Five 

individuals (3.6%) had scores in the range representing ‘severe’ symptoms, while 

7.2% of respondents (n = 10) had scores in the range indicative of ‘moderate’ 

symptoms and 17.4% (n = 24) met the criterion for ‘mild’ symptoms of depression.  

Thus in total 28.3% met the criterion indicative of possible clinical depression.  The 

average score on the HADS-anxiety subscale was 6.09 (SD 4.52).  More than one-

third (35.5%; n = 49) of participants met the criterion for possible clinical anxiety.  Of 

these, 17.4% (n = 24) scored within the mild range, 13.0% (n=18) reported moderate 

levels of anxiety and 5.1% (n=7) indicated severe anxiety levels.    

 

Relationship between demographic and outcome variables 

Neither anxiety nor depression, were correlated with age or time since amputation.  

Similarly, amongst prosthesis users none of the TAPES-psychosocial adjustment 

subscales were significantly correlated with age or time since amputation (p > .01).   

 

Correlations between predictor and outcome variables 

Table 3 illustrates the correlations between the predictor variables and depression and 

anxiety.  Amongst the group of prosthesis users, avoidance was significantly 

associated with adjustment to limitation (r = -.326), general adjustment (r = -.330), 

optimal adjustment (r = -.486) and social adjustment (r = -.487).  Associations 

between problem solving and seeking social support and the psychosocial adjustment 

to prosthesis use subscales were not significant (see table 4).   
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Regression analyses 

Table 5 provides a summary of the results obtained from the series of multiple 

regression analyses predicting the various facets of psychosocial adaptation to 

amputation.   

 

When anxiety was used as an outcome measure 35.9% of the variance was explained 

by the block of coping strategies, F (3,112) = 20.88, p < .001.  Examination of the beta 

weights revealed that greater use of avoidance was associated with higher levels of 

reported anxiety (β = .604, t = 7.47, p < .001).    When predicting HADS-depression 

32.8% of variance was explained by the block of coping strategies; F (3,113) = 18.41, p 

< .001.  Specifically, avoidance and problem solving made significant contributions to 

the prediction of depression scores.  Higher levels of avoidance were associated with 

higher levels of reported depression, (β = .611, t = 7.39, p < .001) and greater use of 

problem solving was associated with lower levels of depressive symptomatology, (β = 

-.227, t = -2.55, p = .012).    

 

In the prosthesis user group, (F (3,79) = 9.771, p < .001), 27.1% of the variance in 

social adjustment was explained by the predictor variables.  Examination of the beta 

weights indicates that avoidance was the strongest predictor of social adjustment (β = 

-.555, t = -5.367, p < .001).  When predicting general adjustment scores, 10.3% of the 

variance was explained (F (3,79) = 3.029, p = .034) and when scores on the adjustment 

to limitation scale were entered as the dependent variable, 13.0% of the variance was 

explained; F (3,71) = 3.54, p =.019.   In both instances, avoidance emerged as the 

strongest predictor (β = -.334, t = -2.91, p =.005; and β = -.349, t = -2.95, p = .004, 

respectively).  The predictor variables explained 31.1% of the variance in optimal 
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adjustment scores; F (3,78) = 11.75, p < .001.  Two of the coping strategies, problem 

solving (β = .321, t = 2.853, p = .006) and avoidance (β = -.567, t = -5.646, p < .001) 

contributed significantly to the variance explained. 

 

Discussion 

This study provides (1) prevalence data on symptoms of depression and anxiety in a 

sample of individuals with acquired upper limb amputations; and (2) the first reported 

investigation of the contribution of coping strategies to the prediction of psychosocial 

adjustment to upper limb amputation.  The prevalence of depressive symptomatolgy 

(28.3%) for the current sample was almost three times greater than rates reported in a 

non-clinical sample broadly representative of UK adults (33).  This finding is 

consistent with the depression point prevalence estimate of 32%, recently reported by 

Darnell et al. (34), in a U.S. sample of 100 community dwelling individuals with 

predominantly traumatic upper limb amputations.   Prevalence of clinically significant 

anxiety symptoms (34.6%) in the current sample is broadly consistent with general 

population rates (33).  Comparable data for other upper limb amputation samples is 

not available, however, this result is consistent with findings premised on samples 

with lower limb amputations (e.g. 35).  Previous research (7, 36) suggests recency of 

amputation as a significant risk factor for symptoms of anxiety and depression. These 

findings were not confirmed in the current analyses.  Participants in the current 

research were at least 5 years post-amputation; it may be that the association between 

amputation recency and elevated risk for affective distress operates only in the early 

postoperative/rehabilitation period.  
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In this study, psychosocial functioning of adults with acquired limb amputations was 

significantly related to coping strategies.  Of the three coping strategies, avoidance 

was most consistently associated with poor psychosocial adaptation to amputation.  

This finding is consistent with previous research involving individuals with lower 

limb amputations  (7, 12), and indeed other patient groups (37, 38),   which suggests a 

significant association between avoidant coping strategies and higher levels of 

psychosocial and physical dysfunction.  While some forms of avoidance, for example 

denial, may be beneficial in for short periods (39), if prolonged, avoidance may be 

detrimental because it prohibits individuals from engaging in more active coping 

efforts (40).   

 

The association between problem solving and lower levels of depressive 

symptomatology and higher optimal adjustment scores are also in keeping with results 

of prior research based on lower limb amputation samples.  For example, Livneh et al. 

(7) found that active problem solving influenced a range of psychosocial  adjustment 

measures.  In their analyses, higher levels of adjustment, acknowledgement, and 

acceptance of disability were associated with greater utilization of problem solving 

based strategies, as were lower levels of internalised anger and depressive 

symptomatology.   

 

Although some previous studies have demonstrated significant associations between 

greater social support seeking and better functioning (41), higher quality of life (42), 

and lower rates of depressive symptomatology (12) in a variety of patient groups, 

consistent with most cross-sectional studies (43, 44) associations between seeking 

social support and psychosocial outcome measures were not evident in the current 
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analyses.  It may be that differences in situational characteristics such as stressor type, 

controllability, and duration (43), as well as the diversity of instruments used to 

measure social support seeking influenced these outcomes.      

 

Some caution is warranted with respect to interpretation of these results.  First, most 

members of BLESMA are mostly veterans with combat-related traumatic 

amputations, thus participants in the current research represent a specialised sample.  

The camaraderie and fellowship traditionally associated with military amputation may 

have led to bias in the findings. Furthermore,  people who sustain traumatic limb 

amputation, whether military or civilian, are typically working-age adults in otherwise 

good health.   The circumstances surrounding disease-related amputation, and the 

associated long-term prognoses, differ substantially from those surrounding traumatic 

amputation (45).  Hence, the generalizeability of the current findings to cases of 

disease-related upper limb amputation requires investigation.  Additionally, as the 

analyses reported here are based exclusively on male respondents the relevance of the 

findings to females’ post-amputation experiences also requires verification.  Second, 

the cross-sectional design of this study means that we cannot draw inferences about 

the causal link between coping and adjustment variables.  Moreover, cross-sectional 

studies of this nature are not suitable for examination of longitudinal fluctuations in 

coping styles.  A longitudinal design would facilitate exploration of process-oriented 

coping activities which are necessarily dynamically interacting and evolving.  Indeed, 

it’s likely that findings emerging from this cross-sectional study of individual’s with 

predominantly long-term amputations may differ from those found in samples at 

shorter follow-up times as previous research suggests that that psychosocial 

adaptation to amputation occurs over time (7, 46).  Third, although a substantial 
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number of respondents met the criteria for clinically significant depression, the HADS 

utilized to measure this construct is not intended as substantiation of diagnosis, rather 

it serves as a screening measure.  Fourth, the survey response rate and self-report 

nature of the design may have resulted in bias in the analysis.  Much of the 

questionnaire pertained to prosthesis use, thus non-prosthesis users may not have been 

motivated to take part potentially leading to over-representation of well-adjusted, 

highly functioning prosthesis users in the sample.  Furthermore, self-reports may be 

affected by respondents’ self-awareness or cognitive functioning. Nonetheless, 

assessment of psychological status is premised on the notion that in most cases only 

the individual can provide meaningful data about their psychological state.  In 

addition, in common with all mail surveys, the conditions under which the 

questionnaires were completed were uncontrolled and may have affected the findings.   

 

With these limitations in mind, the favourable associations between problem solving 

and psychosocial outcomes, and the maladaptive consequences of the use of avoidant 

coping strategies evidenced here suggests the potential benefits of interventions to 

reduce reliance on avoidant coping and stimulate more problem-focussed approaches 

to coping with difficulties and challenges in order to facilitate adaptation and prevent 

problems in psychosocial functioning.    This study also highlights the elevated 

prevalence of depressive symptomatology in this upper limb amputation group and 

suggests the need for a comprehensive follow-up services providing specialist 

physical and psychological support where necessary.   
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