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Abstract

Background
Little is known about the effect on informal carers of caring for 
injured people. The aim of this paper is to identify characteristics 
of injured individuals and carers associated with poorer carer 
well-being.

Methods
This study was embedded within a New Zealand cohort study  
of injured individuals aged 18-64 years. Carers of injured people 
whose independence was affected 12 months after injury, were 
eligible. Information was collected about carer demographics, 
health and work before caring, Bakas Caregiving Outcomes Scale 
(BCOS), and Personal Well-being Index (PWI).

Results
Mean BCOS (53.5/105) and PWI (66.1/100) scores indicated 
low carer well-being. Anxiety or depression among the injured, 
and threat of long-term disability at the time of injury were 
associated with lower carer well-being. Female carers, and those 
with poor pre-caring health, had significantly lower well-being.

Conclusions
Early recognition of characteristics in the injured person, and 
their carer, may lead to interventions to improve well-being 
among carers.

Background
Long-term rehabilitation, and in some cases permanent disability 
following injury, bring major challenges for individuals and their 
families. Unexpected costs may arise1,2 and a family member may 
be required to change their employment situation to become an 
‘informal carer’3. In general, informal caring has been associated 
with poorer health, psychological distress and anxiety, and 
reduced employment, income and social contact3-6. The sudden 
nature of injury may bring special challenges, thrusting carers 
into their role with little time to prepare. Despite disability 
following injury being prevalent, investigation of the effects on 
carers of injured people has largely been restricted to carers of 
people with traumatic brain injury7 and spinal cord injury8.

The aim of this paper is to describe the well-being of informal 
carers of a population-based sample of injured people, and to 
identify characteristics of both the injured individual and the 
carer that contribute to reduced well-being for carers.

Methods

Study population and design
This study was embedded within the Prospective Outcomes of 
Injury Study (POIS), in which injured people aged 18-64 years 
living in one of five regions of New Zealand were recruited9. 
Participants were first interviewed three months after injury, and 
information was collected about age, gender, ethnicity, injury 
type and body region(s) affected, perceived threat to life and long 
term disability at the time of the injury, and EQ-5D general 
health status10. The EQ-5D comprises five dimensions – 
mobility, self-care, usual activities, pain/discomfort, and anxiety/
depression. We asked an extra question about cognitive 
functioning. Response options were categorised as ‘no problems’ 
or ‘any problems’ for analysis. Twelve-months after injury, those 
participants who indicated that their independence was still 
affected, and for whom the person caring for them lived in the 
same household, were eligible for inclusion in this study. 
Following their consent, a questionnaire was sent to their 
informal carer.

Information on carers’ demographic characteristics, health and 
work status prior to caring, current Bakas Caregiving Outcomes 
Scale (BCOS)11, and the Personal Well-being Index (PWI) was 
collected in the questionnaire12. The BCOS is a 15-item scale 
that allows assessment of life changes as a result of caring. 
Responses to each item range from 1-7 (<4 = change for worse, 4 
= no change, >4 = change for better). Summed scores range from 
15 to 105; a score of 60 indicates ‘no change’. If responses were 
missing for more than 50% of BCOS questions, participants 
were excluded from analysis; otherwise remaining responses were 
averaged and imputed11. The PWI comprises eight domains 
– standard of living; personal health; achievement in life; 
personal relationships; personal safety; community 
connectedness; perceived future security; and spirituality/
religion. Responses range from 0 (completely dissatisfied) to 10 
(completely satisfied), and were converted to a 0-100 scale for 
analysis. If any response was missing, or if participants showed 
consistently maximum or minimum scores across all eight 
domains, they were excluded12. The study was approved by the 
New Zealand Multi-Region Ethics Committee.
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Statistical analyses
Comparison of characteristics was made using chi-square tests. 
Differences in carer BCOS and PWI according to carer 
characteristics were analysed using t-tests and one way ANOVA. 
STATA 11.0 (StataCorp LP, College Station, TX) was used to 
conduct analyses.

Results
A total of 2856 participants were recruited in the POIS study. Of 
these, 159 reported that their independence was affected 12 months 
after injury and that their main carer lived in the same household, 

and so were eligible for inclusion in this analyses. Of these; 107 
(67%) replied to a request to contact the carer. Responses were 
received from 65 (61%) carers (40.9% of eligible participants).

Table 1 presents characteristics of injured people three months 
after injury, according to whether or not their carer participated. 
A higher proportion of Mãori and ‘Other’ ethnic groups’ carers 
were non-participants. The age of carers ranged from 27-71 years 
(mean = 49 years).

Table 1 – Characteristics of injured participants according to whether their nominated carer participated in the Carers Study

Characteristics of eligible POIS participants 
three months after injury

Carer Study Participant 
(n=65)

Carer Study Non-participant
(n=94) p-value

N % N %

Sex

Male 39 60.0 52 55.0

Female 26 40.0 42 45.0 0.55

Ethnicity

European 43 66.1 40 42.5

Mãori 10 15.4 27 28.7

Other 12 18.5 27 28.7 0.01

Injury nature

Fractures 8 12.3 12 12.8

Sprains & strains 21 32.3 26 27.7

Concussion 1 1.5 1 1.1

Contusions/superficial 1 1.5 4 4.3

Other single injury types 5 7.7 11 11.7

Multiple injury types 29 44.6 40 42.5 0.86

Body region

Lower extremities 23 35.4 29 30.8

Upper extremities 11 16.9 14 14.9

Head & neck 2 3.1 5 5.3

Spine & back 10 15.4 17 18.1

Multiple regions 19 29.2 29 30.8 0.91

The mean BCOS score was 53.5 (SD 12.6) for 62 of the carers 
who completed the BCOS. Greatest ‘change for the worse’ was 
reported for: level of energy (65%), financial well-being (64%), 
time for family activities (53%), and emotional well-being (53%). 
‘Change for the better’ was greatest in: relationship with the care 
recipient (34%), roles in life (16%) and self-esteem (14%).

The mean PWI total score was 66.1 (SD 19.2) for 60 of the 
carers who completed the PWI. The lowest mean scores were in 
the domains of satisfaction with health (62.8) and feeling part of 

their community (62.5). The highest mean scores were in 
satisfaction with safety (75.8) and personal relationships (74.5).

Carers of injured people who reported anxiety or depression as 
measured through the EQ-5D, and those who perceived a threat 
to long-term disability at the time of the injury had significantly 
lower BCOS scores. Significantly lower PWI scores were also 
found among carers of injured people who perceived a threat to 
life, threat of disability, and carers of injured males (Table 2).
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Table 2 – Bakas Caregiving Outcomes Scale (BCOS) and Personal Well-being Index (PWI) responses from Carers’ 
(after 12 months in the carer role) according to characteristics of POIS participants

Characteristics of eligible POIS 
participants three months after injury

BCOS* PWI*

n % Mean (SD)
n=62

p 
value

n % Mean (SD)
n=60

p 
value

Injury nature

Single injuries only 35 56.5 53.3 (13.8) 32 53.3 63.1 (20.9)

Multiple injury types 27 43.5 53.8 (12.0) 0.89 28 46.7 69.5 (41.2) 0.20

Body region

Lower extremities 22 35.5 50.3 (14.6) 21 35.0 62.1 (19.2)

Upper extremities 11 17.7 57.0 (18.2) 11 18.3 73.7 (21.0)

Head & neck 2 3.2 46.0 (11.3) 2 3.3 56.8 (16.8)

Spine & back 10 16.1 55.5 (7.5) 9 15.0 65.4 (20.9)

Multiple regions 17 27.4 55.2 (6.8) 0.49 17 28.3 67.5 (17.7) 0.53

EQ-5D

Mobility no problems 22 35.5 53.7 (10.3) 22 36.7 68.8 (21.1)

Mobility any problems 40 64.5 53.4 (13.9) 0.93 38 63.3 64.5 (18.2) 0.41

Self-care no problems 30 48.4 52.3 (13.9) 29 48.3 65.3 (19.7)

Self-care any problems 32 51.6 54.7 (14.8) 0.46 31 51.7 66.8 (19.0) 0.77

Usual activities no problems 4 6.5 58.2 (7.7) 4 6.7 67.8 (19.5)

Usual activities any problems 57 91.9 53.1 (13.0) 0.44 55 91.7 65.8 (19.5) 0.84

Pain/discomfort no problems 4 6.4 55.0 (6.8) 4 6.7 68.7 (12.5)

Pain/discomfort any problems 58 93.5 53.4 (12.9) 0.81 56 93.3 65.9 (19.7) 0.77

Anxiety/depression no problems 34 54.8 56.7 (12.1) 33 55.0 70.8 (16.2)

Anxiety/depression any problems 27 43.5 49.4 (12.6) 0.02 26 43.3 59.6 (21.4) 0.02

Cognitive no problems 44 70.9 54.6 (12.9) 41 68.3 67.0 (19.2)

Cognitive any problems 16 25.8 49.7 (12.0) 0.19 17 28.3 61.8 (19.3) 0.30

Threat to life

Yes 11 17.7 47.2 (12.7) 11 18.3 53.3 (28.9)

No 48 77.4 55.0 (12.7) 0.07 46 76.7 68.6 (17.7) 0.01

Threat to long term disability

Yes 29 46.8 49.4 (11.6) 30 50.0 59.6 (19.7)

No 29 46.8 57.7 (13.2 0.01 26 43.3 71.2 (16.6) 0.02

Sex

Male 37 59.7 52.0 (12.2) 36 60.0 61.4 (18.2)

Female 25 40.3 55.8 (13.2) 0.24 24 40.0 73.1 (18.9) 0.02

*Lower scores show more burden and less personal well-being.

When considering pre-caring characteristics of carers (Table 3), females had lower PWI compared to males. Carers whose pre-caring 
health state was fair or poor had lower scores on both the BCOS and PWI, and carers receiving a benefit had a lower PWI score than those 
who were working. No significant associations were found between the age of the injured person or carer, and BCOS or PWI outcomes.
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Discussion
This group of carers of injured people reported an overall change 
for the worse and a lower level of well-being 12 months after the 
injury event. Energy levels, financial well-being, time for family 
activities, and emotional well-being were negatively affected.  
A greater proportion of carers reported a change for the better in 
their relationship with the injured person. Anxiety or depression 
experienced by the injured person three months after injury, and 
threat of severe long-term disability at the time of injury related 
to significantly lower well-being for carers. For the carers 
themselves, significantly lower well-being was evident amongst 
females, those with fair or poor health before commencing the 
caring role, and those receiving a government benefit.

The Auckland Regional Community Stroke Study (ARCOS) is 
the only other New Zealand study to our knowledge for which 
there are published data using the BCOS instrument13. Despite 
the ARCOS involving carers of older people who had suffered a 
stroke, the mean BCOS score for carers was similar (51.7; SD 
12.0) to carers in our study (53.5; SD 12.6). Moreover, the 
proportion of carers who reported an improved relationship with 
the care recipient (32%) was similar to our study (34%). This 
high proportion was unexpected given that other studies have 
indicated increased stress on relationships3,14. However, these 
previous studies refer to relationships in general rather than the 
relationship with the person being cared for.

The PWI has not previously been used in any study of carers in 
New Zealand to our knowledge. It was used in a large study of 
carers in Australia15, in which the overall score of those living in 
the same household as the care recipient (58.5) was lower than 
that observed in our study (66.1). The wide range of ages and 
length of time in the carer role in the Australian study, or the 
support available through the existence of New Zealand’s 
no-fault ACC scheme, may account for greater well-being among 
carers in our study.

Studies have reported that carers of people with cognitive and 
intellectual difficulties16,17, or anxiety and depression18 have 
greater levels of burden and stress than carers of people with 
physical disabilities. Our study showed a tendency for carers of 
people with cognitive problems to have poorer BCOS and PWI 
outcomes than those without; however this difference was not 
statistically significant, perhaps due to our small sample size.  
We found that anxiety and/or depression were related to poorer 
BCOS and PWI outcomes. Threat to life has been found to 
relate to longer term psychosocial outcomes for injured people 
themselves19. Our finding that such perceived threats also affect 
outcomes for carers suggests further research examining these 
relationships is warranted. Our study also supports previous 
findings that carers who themselves have a medical or 
psychological condition have lower well-being than carers 
without a condition15.

Table 3 – Bakas Caregiving Outcomes Scale (BCOS) and Personal Well-being Index (PWI) responses from Carers’ 
(after 12 months in the carer role) according to their characteristics before taking on caring role

Carers’ characteristics before taking on 
caring role

n % BCOS*
Mean (SD)

n=62

p value PWI*
Mean (SD)

n=60

p value

Sex

Male 26 60.0 55.8 (13.2) 73.1 (18.9)

Female 39 40.0 52.0 (12.2) 0.24 61.4 (18.2) 0.02

Health state 

Excellent 18 27.7 57.9 (11.9) 69.1 (15.8)

Very good 30 46.1 53.6 (7.7) 68.6 (17.9)

Good 11 16.9 51.8 (9.2) 67.2 (16.4)

Fair 3 4.6 29.7 (17.8) 25.8 (14.6)

Poor 2 3.1 41.5 (19.1) <0.001 49.4 (7.9) 0.002

Work status

Full-time 48 73.8 54.1 (11.3) 68.9 (18.2)

Part-time 9 13.8 57.2 (14.3) 66.2 (10.1)

Benefit 5 7.7 40.8 (19.8) 37.0 (18.5)

Other 3 4.6 55.7 (4.9) 0.11 73.3 (18.8) 0.003

Job security 

Very secure 19 33.3 54.8 (12.6) 72.0 (18.0)

Secure 23 40.3 55.5 (9.8) 64.8 (19.0)

Insecure 3 5.3 69.7 (18.9) 67.5 (6.6)

Very insecure 12 21.1 52.1 (10.9) 0.13 71.0 (13.9) 0.59

*Lower scores show more burden and less personal well-being.
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The main strengths of this study are, firstly, the inclusion of 
people of all injury types selected from a population-based 
cohort study. Secondly, we have been able to link carers’ 
characteristics to that of the injured person. Lastly, we have been 
able to show both positive and negative aspects of caring using 
measures of well-being rather than the more commonly-used 
measures of burden.

A limitation of our study is that only 67% of eligible injured 
participants consented to our contacting their carer, and only 
41% of carers of eligible injured participants consented. 
However, apart from ethnicity, no significant differences were 
found between the characteristics of injured participants and 
non-participants in relation to age, gender and injury 
characteristics. Unfortunately, no information is available on the 
characteristics of the carers who did not respond. Anecdotal 
evidence provided during the telephone tracking of non-
responding carers suggests that they may be more burdened and 
have less time to participate. Therefore, the data presented here 
may be an under-estimate of the negative consequences of caring. 
Further research using a larger number of study participants 
would also enable adjustment for various pre-injury characteristics 
to help determine those that contribute to lower well-being.

Conclusions
This study suggests that it is possible to identify characteristics of 
injured individuals in the early stages after injury that have an 
effect on those caring for them. Specifically, health and social 
support personnel need to be alert for anxiety or depression, or 
threat at the time of the injury, and to be aware of the possible 
effect on well-being of the carer.

Implications for rehabilitation:

•  Informal carers have poorer health, more psychological 
distress, and lower work force participation, income 
and social contacts.

•  Anxiety or depression, or a perception of threat of 
long-term disability, in an injured individual soon 
after injury can impact on the well-being of their carer.

•  Carers themselves who have poorer health before 
taking on the caring role are more likely to have 
lower levels of well-being.

•  Health and social support personnel need to be alert 
for these factors in the injured individual and be 
aware of the possible effect on well-being of the carer.
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