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Objectives: Motor neurone disease (MND) progressively damages the nervous system causing
wasting to muscles, including those used for breathing. There is robust evidence that non-
invasive ventilation (NIV) relieves respiratory symptoms and improves quality of life in
MND. Nevertheless, about a third of those who would benefit from NIV decline the
treatment. The purpose of the study was to understand this phenomenon. Design: A cross-
sectional quantitative analysis. Methods: Data including age, sex, MND symptomatology,
general physical and mental health and psychological measures were collected from 27
patients and their family caregivers at the point of being offered ventilatory support based
on physiological markers. Results: Quantitative analyses indicated no difference in patient
characteristics or symptomatology between those who tolerated (n = 17) and those who
declined (n = 10) NIV treatment. A comparison of family caregivers found no differences in
physical or mental health or in caregiving distress, emphasising that this was high in both
groups; however, family caregivers supporting NIV treatment were significantly more
resilient, less neurotic and less anxious than family caregivers who did not. Regression
analyses, forcing MND symptoms to enter the equation first, found caregiver resilience:
commitment the strongest predictor of uptake of NIV treatment adding 22% to the 56%
explained variance. Conclusion: Patients who tolerated NIV treatment had family caregivers
who cope through finding meaning and purpose in their situation. Psychological support and
proactive involvement for family caregivers in the management of the illness situation is
indicated if acceptance of NIV treatment is to be maximised in MND.
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Introduction

Motor neurone disease (MND), also known as amyotrophic lateral sclerosis in some countries, is
a neurodegenerative disease of the motor neurones in the brain and spinal cord. There is a clear
clinical course of progressive impairment of upper and lower motor neurones leading to weakness
and wasting of all muscles, including those used for breathing. Respiratory failure is the primary
causes of death in this terminal illness across the globe (Gil et al., 2008; Spataro, Lo Re, Piccoli,
Piccoli, & La Bella, 2010; Yang et al., 2011). Symptoms of breathlessness, lack of sleep, feeling
tired all the time, morning headaches, lethargy and lack of concentration become increasingly
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common during disease progression (Kiernan et al., 2011). There is currently no cure for MND,
and treatment is based upon management of symptoms towards achieving best possible quality of
life.

A major advance in the treatment of MND has been the development of non-invasive venti-
lation (NIV) to respond to symptoms of chronic hypoventilation and hypoxia. NIV refers to the
administration of positive-pressure ventilation from a portable machine via a tight-fitting mask
worn over the nose and mouth. Patients needing respiratory support are directed to use NIV to
assist breathing during sleep to afford some respite to respiratory muscles and to help restore
optimal oxygen and carbon dioxide levels. Use of NIV increases survival rates, which for
common forms of MND typically ranges from 2 to 5 years following diagnosis, by 7–18
months in patients with good bulbar function (Bourke, Bullock, Williams, Shaw, & Gibson,
2003; Bourke et al., 2006). Chiò, Calvo, et al. (2012) argue that there is no difference in survival
after NIV according to the type of onset symptoms; patients with bulbar symptoms need NIV
comparatively earlier than patients with predominant spinal involvement. NIV treatment has
additionally been associated with improved patients’ sleep, increased participation and activity
levels and improved quality of life across various domains (Heiman-Patterson & Miller, 2006;
Mustfa et al., 2006; Sundling, Ekman, Weinberg, & Klefbeck, 2009).

MND patients need respiratory tests regularly to detect early signs of impaired performance,
and ultimately maximise the efficacy of treatment; UK’s National Institute for Health and Care
Excellence suggests testing every three months (National Institute for Health and Clinical Excel-
lence [NICE], 2010). Although there is no consensus on the optimal time to introduce NIV treat-
ment (Lo Coco et al., 2012), there is an agreement that NIV is the most effective treatment
available for MND where respiratory symptoms are present, and as such NIV should be promoted
to patients (Heiman-Patterson & Miller, 2006; Piepers et al., 2006). Typically, the MND patient’s
care team will explain treatment options, including the potentials of NIV, and how this treatment
may improve respiratory symptoms and prolong life.

Although one may intuitively assume that people with terminal illnesses will accept life-
extending treatments that also improve quality of life, many studies indicate that such treatment
is actively declined by a significant number of those who would benefit from it. This is true in
MND despite patients and their family caregivers being given clear evidence of benefits of
NIV (Lo Coco et al., 2012; Mustfa et al., 2006). An important question is, therefore, why do
some people with MND reject NIV treatment?

The rationale for considering that family caregivers may affect uptake and compliance of
treatments is best seen in models of family caregiving (Cousins, Davies, Turnbull, & Playfer,
2008). These demonstrate that a diagnosis of disease impacts upon not only the recipient of
that diagnosis, but also on their family. Critically, family caregiver characteristics and behaviours,
particularly their own health, their personality and their coping styles, interact with patient beha-
viours and predict patient outcomes in addition to a patient’s characteristics and symptomatology.
In MND, because of its severe impact on physical functioning, patients come to rely on substantial
physical assistance with almost every activity of daily living quite soon after diagnosis (Rabkin,
Wagner, & del Bene, 2000). Chiò, Calvo, et al. (2012) found that NIV treatment is more fre-
quently tolerated in married patients, who also had longer survival rates after NIV than non-
married patients. They go on to argue that family networks are critical to optimal use of clinical
treatments. Family caregivers of people with MND spend an average of 11 hours a day caregiving
(Krivickas, Shockley, & Mitsumoto, 1997) and experience considerable sleep disturbance (van
Teijlingen, Friend, & Kamal, 2001). This manifests in high levels of burden and depression,
both of which increase over time and ultimate results in an overall reduction in quality of life
over time (Gauthier et al., 2007; Goldstein, Atkins, Landau, Brown, & Leigh, 2006). Mitsumoto
and Rabkin (2007) argue that no family caregivers are more challenged than those of MND
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patients. In MND assisting with treatment is a part of the caregiving role and NIV is not really an
option for someone with MND without the availability and support of a caregiver overnight, par-
ticularly where physical help is needed with putting on and taking off the mask (Leigh et al., 2003;
Sundling et al., 2009).

Extant studies of the impact of NIV treatment on family caregivers provide a mixed picture.
Lo Coco et al. (2012) point out that whilst NIV therapy improves quality of life for patients, care-
givers’ burden could increase. Mustfa et al. (2006), however, argued that increases in caregiver
distress following support of NIV treatment are not significant. Similarly, there have been sugges-
tions that treatments that improve quality of life for patients must be good for family caregivers
(Jenkinson et al., 2000); however, this too can be contested. For instance, when Trail, Nelson,
Van, Appel, and Lai (2003) asked moderately impaired MND patients and their caregivers
about future NIV treatment, there was a substantial difference in the number who responded nega-
tively according to whether they were the patient (3%) or the caregiver (32%), highlighting the
fact that patients and caregivers do not always hold the same values and attitudes to NIV
treatment.

Some insight into the mixed findings for caregiving outcomes can be found in a qualitative
study of the experience of NIV treatment. Sundling et al. (2009) illustrate increased stress and
anxiety in family caregivers as they take on supporting NIV, through an increase in their ‘job
demands’ and a reduction in their sleep. In this study, over time, family caregivers came to a pos-
ition of ‘embracing the ventilator’ (p. 117), because of benefits for the patient, whom they loved.
Nevertheless, the negative impact on family caregiver well-being remained. This study, however,
only included patients and family caregivers who tolerated NIV treatment. There has been little
consideration of why NIV may be refused and, to date, there have been no robust investigations of
the influence of family caregivers on the uptake of NIV treatment. If NIV treatment requires
family caregivers that are willing and able to help, then it follows that family caregivers will
have an influence on the uptake of NIV treatment. This paper reports a test of this hypothesis.

Methods

This study was part of a larger three-year longitudinal, prospective study of NIV treatment in
MND from NHS neurology and respiratory clinics in Liverpool, UK, 2008–2011. Ethical
approval was granted by the Liverpool Local Research Ethics Committee. All MND patients
attending these specialist clinics serving north-west England andWales were invited to participate
in the study. From the whole sample of 35 MND patients participating in the longitudinal
research, 28 MND patients were offered NIV treatment, on the basis of baseline lung function
testing and overnight pulse oximetry and a review of these assessments by a respiratory physician.
One patient died soon after his assessment; the remaining 27 patients and their family caregivers
were the participant sample for the study reported here. Seventeen of the 27 MND patients went
on to accept NIV treatment and 10 declined. A trial of NIV treatment was available to all partici-
pants; most decliners took up this opportunity to some extent, before deciding they would not tol-
erate the treatment and explicitly rejecting it. Demographic details of all participants can be seen
in Table 1.

To investigate variables that predict uptake of NIV treatment, quantitative data collected from
patients and family caregivers directly before the NIV decision date were analysed. Measures
used for patients were:

Revised ALS-Functional Rating Scale (ALS-FRS-R; Cedarbaum et al., 1999). This 12-item
five-point scale assesses the severity of disability in MND. Scale scores range from 0 (severe
impairment) to 48 (normal functioning).
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Amyotrophic Lateral Sclerosis Assessment Questionnaire (ALSAQ-40; Jenkinson, Fitzpa-
trick, Brennan, Bromberg, & Swash, 1999). Patients indicate the frequency of difficulties they
may have experienced during the last two weeks in specified activities of daily living using a
five-point Likert scale. Scores range from 0 (normal functioning) to 4 (permanent issue) for
each item. The answers to the 40 items gives an overall standardised index score and scores
for five discrete subscales (eating and drinking (3 items), communication (7 items), activities
of daily living and independence (10 items), physical mobility (10 items) and emotional well-
being (10 items)).

MND Dyspnoea Rating Scale (Dougan, O’Connell, Thornton, & Young, 2000). A 16-item
five-point frequency scale assesses the experience of breathing difficulties. Scores range from
0 to 64, where the higher the score, the more severe the problem. There are also three subscales
measuring subjective experience of dyspnoea (5 items), emotional aspects (8 items) and mastery
of breathing difficulties (3 items).

Beck Depression Inventory-II (Beck, Steer, & Brown, 1996). Twenty-one items each scored
on a scale value 0–3. Scores range from 0 to 63 and indicate 0–13: minimal depression; 14–19:
mild depression; 20–28: moderate depression; and 29–63: severe depression.

Beck Hopelessness Scale (Beck, Weissman, Lester, & Trexler, 1974). Items assess feelings
about the future, loss of motivation and expectations in a true/false format to provide an
overall measure of hopeless. We followed the recommendation of Abbey, Rosenfeld, Pessin,
and Breitbart (2006) to use only 13 of the original 20 questions with terminally ill patients.

Epworth Sleepiness Scale (ESS; Johns, 1991). Using eight different situations, the ESS asks
people to subjectively rate, on a four-point scale (0–3), their chance of dozing off or falling asleep
during the day. Their ESS score is the sum of responses, where the higher the score (range 0–24),
the higher the level of daytime sleepiness.

Anxiety and depression was assessed in both patients and family caregivers using:
Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983). Caregiver anxiety

and depression was measured with the 14-item HADS. Each item is scored on a 0–3 frequency
scale, where high scores indicate greater anxiety or depression. For patients, we used a modified
12-item version in line with the observation that two items (D8 and A11) were unreliable in MND
(Gibbons et al., 2011).

Measures used for family caregivers were:
SF-36v2 (Ware, Kosinski, & Dewey, 2000). A generic health survey comprising 36 items

requiring self-assessment of physical health and mental health across the eight domains and
four subscales. The survey uses norm-based scoring to allow meaningful comparisons between
the domains and subscales.

Table 1. Participants in study according to treatment type.

NIV treatment group Declined NIV

Patient sex 11 males/6 females 7 males/3 females
Caregiver sex 4 males/13 females 3 males/7 females
Patient age Range 40–75 years

Mean 60.41 years (10.30)
Range 40–79 years

Mean 66.20 years (11.17)
Caregiver age Range 44–82 years

Mean 57.56 years (11.70)
Range 43–77 years

Mean 65.88 years (10.45)
Patient–caregiver relationship 11 spouses/partners

3 siblings
2 offsprings
1 parent

9 spouses/partners
1 offspring
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Caregiving Distress Scale (CDS; Cousins, Davies, Turnbull, & Playfer, 2002). A 17-item
five-point frequency scale measuring overall distress and five conceptually distinct aspects of car-
egiving distress (impact on relationships (4 items), impact on social life (3 items), emotional
burden (4 items), care-receiver demands (3 items) and personal consequences (3 items)).
Higher scores are associated with greater distress.

Neuroticism (N; Costa & McCrae, 1992). Dispositional neuroticism was measured with the
12-item five-point N scale from NEO-FFI-R. This variable has previously been found to be an
important predictor of caregiving distress (Cousins, 1997) and job satisfaction (Levin &
Stokes, 1989). Higher scores indicated greater neuroticism.

Resilience (Bartone, Ursano, Wright, & Ingraham, 1989). Resilience represents the character-
istic way that people approach and cope with life events (Kobasa, 1979). Resilience is described
in terms of three related tendencies: commitment, where behaviour is influenced by the meaning
and purpose seen in a situation; control, the ability to make one’s own choices in a situation; and
challenge, the tendency to perceive life events as opportunities for development, rather than
threats. The scale comprises 45 statements each scored 0–3 dependent upon the extent to
which the statement is true. Each of the three subscales has 15 items. Higher scores indicate
greater resilience in each domain.

Results

Is there a difference in patient variables between NIV and no-NIV families?

Of the patient–caregiver families who tolerated NIV were 11 patients with limb-onset and 6
patients with bulbar onset and the no-NIV families comprised 7 MND patients with limb-onset
and 3 patients with bulbar onset. An independent samples t-test confirmed that this small differ-
ence in balance of type of symptoms between the two groups was not significant (t =−.56,
p = .58). Dominant symptom at onset did not differ between those who tolerated NIV and
those who did not.

As can be seen in Table 2, there was no difference in disease characteristics at the time of
being offered NIV treatment between those patients who went on to accept NIV and those who
declined the treatment. Patient symptom variables in those with the potential to benefit from
NIV treatment do not predict uptake of the treatment.

Is there a difference in caregiving distress between NIV and no-NIV families?

As seen in Table 3, independent t-tests indicated that NIV caregivers reported significantly less
anxiety than no-NIV caregivers (t = 2.30, p = .03); there was no difference in caregiver depression
or on any of the caregiving distress subscales between the two groups. Levels of anxiety and
depression were high across all the family caregivers with the overall mean being above accepted
clinical cut-off scores (Bjelland, Dahl, Haug, & Neckelmann, 2002). 52% were above the cut-off
in terms of anxiety (M = 8.37, SD = 3.05) and almost 75% were above the cut-off for depression
(M = 8.56, SD = 3.65). Levels of caregiver anxiety and depression were above those of the patient
sample, even allowing for the revised scoring used in the patient version of the HADS. There was
a relationship between caregiver and patient anxiety (r = .53, p < .01), but no relationship between
caregiver and patient depression (r =−.15, p > .05). Interestingly, the association of patient and
caregiver anxiety was stronger in those families that declined NIV treatment (r = .79, p < .01),
than in families that accepted NIV treatment dyads (r = .475, p = .054). There was no association
of patient and caregiver depression according to treatment uptake.
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There was no difference between the two treatment groups in terms of variables on the
Caregiving Distress Scale. Both groups exhibited high levels of distress, particularly in relation
to Impact on Social Life. All 27 MND family caregivers endorsed at least one aspect of distress
although this was clearly not a direct determinant of uptake of NIV treatment.

Is there a difference in caregiver health status between NIV and no-NIV families?

There was no difference in family caregiver health status between those who were involved in
NIV treatment and those who were not (see Table 3). There was a trend towards the physical func-
tioning being worse in decliner caregivers than those supporting NIV. An additional multivariate
analysis of variance, co-varying for caregiver age, indicated that this was not simply a reflection of
the decliner caregivers being a little older (F = 1.99, p > .05). Using SF-36v2 tables representative

Table 2. Patient variables means and SDs according to treatment group: NIV (n = 17), decliners (n = 10).

Variable Group Mean SD t p

Patient age at assessment NIV 60.41 10.30 1.37 .18
Decliners 66.20 11.17

Duration of illness (months) NIV 28.71 50.94 −0.37 .73
Decliners 22.00 22.00

ALS-FRS-R NIV 28.88 8.70 −0.28 .17
Decliners 27.90 9.23

ALSAQ-40 total NIV 74.59 41.30 0.61 .54
Decliners 84.40 37.79

• Eating and drinking NIV 32.84 28.40 0.39 .70
Decliners 37.50 32.21

• Communication NIV 50.63 38.01 0.19 .85
Decliners 53.57 41.00

• ADL and independence NIV 43.52 26.85 1.05 .31
Decliners 56.00 34.56

• Physical mobility NIV 50.88 35.24 0.98 .34
Decliners 64.50 34.66

• Emotional well-being NIV 30.31 23.41 1.42 .17
Decliners 44.72 25.93

MND Dyspnoea Rating Scale NIV 20.47 10.92 0.87 .39
Decliners 24.11 8.28

• Subjective dyspnoea NIV 5.71 4.36 1.20 .24
Decliners 8.11 5.75

• Emotion NIV 11.94 6.96 0.76 .46
Decliners 14.00 5.85

• Mastery NIV 3.00 2.91 −.95 .35
Decliners 2.00 1.58

Beck Depression Inventory-II NIV 15.18 10.26 0.48 .63
Decliners 17.00 6.42

Beck Hopelessness Scale NIV 4.56 3.69 0.71 .49
Decliners 5.67 3.85

Patient anxiety NIV 4.35 3.37 0.10 .92
Decliners 4.50 3.92

Patient depression NIV 4.06 3.85 0.64 .53
Decliners 5.00 3.40

Epworth Sleepiness Scale NIV 8.29 4.41 −1.24 .23
Decliners 6.00 5.01

Note: SD, standard deviation.
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of the mean age of the caregiving sample (60.33 years, range = 43–82), the normalised mean
scores reveals that both groups of MND caregivers were below the 50th percentile for this sub-
scale and for all of the other seven subscales. The two summary measures similarly showed that
there was no significant difference between the two groups and that caregiver mental health was
very poor.

Table 3. Family caregiver variables means and SDs according to treatment group: NIV (n = 17),
decliners (n = 10).

Variable Group Mean SD t p

Neuroticism/emotional stability NIV 16.59 8.52 −2.13 .04*
Decliners 23.10 5.84

Hardiness/resilience total NIV 88.63 13.16 2.71 .01*
Decliners 73.50 14.99

Resilience: commitment NIV 33.31 6.41 2.73 .01*
Decliners 26.10 6.82

Resilience: control NIV 32.00 3.69 2.12 .04*
Decliners 28.70 4.14

Resilience: challenge NIV 23.44 5.44 1.776 .09
Decliners 18.80 7.91

Caregiver anxiety (clinical cut-off = 8) NIV 7.41 3.06 −2.30 .03
Decliners 10.00 2.36

Caregiver depression (clinical cut-off = 8) NIV 7.88 3.97 −1.26 .22
Decliners 9.70 2.87

Caregiving Distress Scale (range 0–68) NIV 26.80 12.39 −0.51 .61
Decliners 23.94 14.81

Relationship distress (range 0–16) NIV 3.40 3.13 0.29 .77
Decliners 3.82 3.93

Emotional burden (range 0–16) NIV 6.10 3.32 −0.55 .59
Decliners 5.35 3.43

Care-receiver demands (range 0–12) NIV 3.30 3.62 0.30 .77
Decliners 3.71 3.33

Impact on social life (range 0–12) NIV 7.90 2.85 −1.09 .29
Decliners 6.41 3.73

Personal cost (range 0–12) NIV 6.10 3.28 −1.20 .24
Decliners 4.65 2.89

Physical health summary NIV 52.51 11.08 1.68 .11
Decliners 44.92 11.39

Mental health summary NIV 40.61 13.94 0.669 .51
Decliners 36.79 14.55

Physical functioning NIV 49.73 7.66 1.86 .08
Decliners 41.35 13.95

Role-physical NIV 49.55 7.66 1.57 .14
Decliners 42.07 13.84

Bodily pain NIV 48.96 12.31 1.33 .20
Decliners 41.60 15.90

General health NIV 49.87 8.76 0.91 .37
Decliners 45.97 13.64

Vitality NIV 46.32 11.04 0.83 .41
Decliners 42.37 13.30

Social functioning NIV 46.28 10.90 1.79 .10
Decliners 35.97 16.19

Role emotional NIV 41.48 11.52 0.61 .55
Decliners 38.26 15.27

Mental health NIV 43.39 13.23 1.09 .29
Decliners 36.84 17.82
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Is there a difference in caregiver personality and coping style between NIV and no-NIV
families?

There was a significant difference in caregiver neuroticism between caregivers supporting NIV
treatment and those who were not (t =−2.13, p < .05). As a group, decliner caregivers were sig-
nificantly more emotionally unstable than caregivers who tolerated NIV treatment. There was also
a significant difference in caregiver resilience; NIV caregivers were significantly more resilient
than no-NIV caregivers (t = 2.71, p = .01), and this pattern was also seen in two of the subscales:
commitment (t = 2.73, p = .01) and control (t = 2.12, p < .05). There was also trend towards a
difference in challenge (t = 1.78, p = .09). Caregiver personality and coping style was significantly
different between the two NIV treatment groups, which strongly suggests that family caregiver
variables affect the uptake of NIV treatment.

What are the key variables that predict uptake of NIV?

To assess the relative contribution of important variables in the use of NIV treatment in MND, a
linear regression analysis was performed. First critical MND functioning factors were forced to
enter the equation, followed by those caregiving variables which differed between the two
groups. When patient functioning variables ALS-FRS-R total, ALSAQ-40, MND dyspnoea
rating, ESS, age, depression and anxiety were first forced to enter the equation, together these
explained 33.6% of the variance in uptake in NIV treatment (R = .579; R2 = .336). A separate step-
wise regression indicated that none of these MND patient variables was individually significant,
and adjusted R2 = .004. Then caregiver anxiety, neuroticism, resilience control and resilience
commitment were added for a stepwise regression. Caregiver resilience commitment was
the only additional variable to enter the equation adding almost 22% to the equation (R = .751;
R2 = .564); adjusted R2 = .303. The hypothesis that family caregivers influence uptake of NIV
was supported.

Discussion

This study compared MND patients and their family caregivers according to the uptake of NIV
treatment, to address the question of what predicts acceptance of NIV treatment in patients who
have been offered it on the basis of impaired respiratory function tests. Consecutive recruitment to
this prospective study provided a context where over a third of patients did not accept NIV treat-
ment that had the propensity to both improve their quality of life and extend their life. This level of
uptake of treatment is similar to other studies (e.g. Mustfa et al., 2006). Our analyses confirmed
there was no differences in MND symptomatology between those patients who tolerated NIVand
those that did not; similarly, there was no difference in caregiving distress, indicative of no differ-
ence in ‘job demands’. However, there was a strong caregiver influence between the two treat-
ment groups in terms of caregiver dispositional and coping style variables. The key predictor
of uptake of NIV treatment was caregiver commitment: resilience that is influenced by the
meaning and purpose seen in a situation. Family caregivers of those who tolerated NIV treatment
scored significantly higher on this variable than those who declined NIV treatment, and caregiver
commitment was able to explain a significant proportion of the variance between the two groups,
even after accounting for MND symptomatology, which was forced into the analysis as the
primary reason for NIV treatment.

‘How can we maximise the benefit of NIPPVon survival and quality of life in the patient… ?’
(Heiman-Patterson & Miller, 2006, p. 737) is a pertinent question, if one accepts that all patients
who are offered NIV treatment can benefit from it (Miller et al., 2009). This question is partially
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answered by this research, in so far as lower caregiver resilience in terms of commitment is pre-
dictive of NIV treatment being declined and hence the patient not benefiting from improvements
to quality of life. Low commitment is conceptualised as a lack of resilience that is underpinned by
not seeing meaning and purpose in a situation (Bartone et al., 1989).

Peters, Fitzpatrick, Doll, Playford, and Jenkinson (2012) assert that a key problem for MND
family caregivers is not feeling sufficiently involved in the planning of care. Over three quarters of
the 434 family caregivers who participated in their survey responded that they perceived a lack of
value of their experiences from health and social care services. And more specifically related to
NIV treatment, Kaub-Wittemer, von Steinbüchel, Wasner, Laier-Groeneveld, and Borasio (2003)
found that knowledge of the disease was insufficient in one-third of their sample of 32 family
caregivers regarding the need for and efficacy of NIV treatment. NICE (2010) guidelines indicate
that families and carers should ask about the availability of training to support breathing problems
and NIV treatment. A pre-emptive training package for family caregivers towards enabling them
to support NIV treatment may be a better way of maximising the benefits of NIV (Leigh et al.,
2003). Accepting that the emphasis of care should be on autonomy and choice, there remains a
need for suitable and sufficient knowledge of MND and NIV in order to be able to make an
informed choice about going forward with NIV treatment.

Although there was no difference between the two NIV uptake groups in terms of caregiver
depression and caregiving distress, levels of depression and distress were nevertheless high. In
this sample, about three quarters of the sample scored above clinical cut-offs for depression.
These results are not peculiar to this research study (Peters et al., 2012), and it has been
clearly pointed out that psychological interventions to reduce caregiver distress and anxiety are
beneficial for patient outcomes (Cousins et al., 2002; Murphy, Felgoise, Walsh, & Simmons,
2009; Rabkin et al., 2000).

The finding that family caregiving variables influence the uptake of NIV treatment is a new
finding, pertinent to the MND illness situation. This result adds to the growing literature on the
importance of family caregiver involvement for maximising the efficacy of health interventions.
There is evidence that participation of family caregivers is essential for ensuring compliance to
treatment in cancer, heart disease, Parkinson’s disease and dementia (Brodaty & Green, 2002;
Clark et al., 2012; Davies, Cousins, Turnbull, & Playfer, 1999; Glajchen, 2004). Clark et al.
(2012) similarly questioned why up to half of people referred to coronary heart disease (CHD)
programmes do not participate. Their systematic review of 90 studies in the area of rehabilitation
in CHD found that level of family support was highly predictive of attendance and level of par-
ticipation in treatment programmes, and thus they recommend intervention to increase partici-
pation should harness family members as a particularly promising and effective means by
which to support attendance.

A recent update of a survey of NIV use in the UK (O’Neill et al., 2012) indicates that whilst
the number of new cases of MND has remained stable since their study published 10 years earlier
(Bourke et al., 2003), referral to NIV treatment has more than doubled and successful initiation on
NIV treatment trebled. The survey findings indicate that clinics with the highest rates of NIV
uptake were those that routinely monitor respiratory function. This finding strongly supports
the efforts made to promote NIV treatment, but it does not provide sufficient confidence to con-
sider that further intervention is not required to maximise the uptake of NIV treatment, such as
involving family caregivers more proactively, as the evidence in this study allows us to
propose. There are, of course, other predictors and barriers that also influence the recommen-
dation of and uptake of NIV treatment. Various studies suggest that bulbar impairment could
negatively affect NIV tolerance and compliance (Lo Coco et al., 2012; Miller et al., 2009). In
this study, one-third of the sample were bulbar onset patients; however, type of onset did not
predict tolerance to NIV. Moreover, two-thirds of the bulbar patients accepted NIV treatment.
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Other researchers have similarly asserted that bulbar symptoms do not prevent NIV treatment
(Chiò, Calvo, et al., 2012; Leigh et al., 2003), which is indicative that NIV is an effective
treatment for all MND patients whose respiratory system is impaired to the extent outlined by
Miller et al. (1999). Chiò, Ilardi, et al. (2012) has also illustrated how neurobehavioural dysfunc-
tion, cognitive impairment and concomitant fronto-temporal dementia in patients serve as a
barrier to the successful use of NIV treatment.

In conclusion, the results of this study clearly demonstrate that family caregiver variables, and
particularly caregiver resilience, impact upon the uptake of NIV treatment in MND. We rec-
ommend that family caregivers should be seen as critically important to maximising the benefit
of NIV on survival and quality of life in the patient. A pre-emptive support programme for
family caregivers should be a part of the multidisciplinary care package in MND.

Acknowledgements
This work was supported by the Motor Neurone Disease Association (UK) [grant number Young/Mar07/
6026]. We would like to give special thanks to our participants who graciously gave their time to take
part in this study.

References
Abbey, J. G., Rosenfeld, B., Pessin, H., & Breitbart, W. (2006). Hopelessness at the end of life: The utility of

the hopelessness scale with terminally ill cancer patients. British Journal of Health Psychology, 11, 173–
183. doi: 10.1348/135910705X36749

Bartone, P. T., Ursano, R. J., Wright, K. W., & Ingraham, R. H. (1989). The impact of a military air disaster
on the health of assistance workers: A prospective study. The Journal of Nervous and Mental Disease,
177, 317–328.

Beck, A. T., Steer, R. A., & Brown, G. K. (1996).Manual for the Beck depression inventory-II. San Antonio,
TX: Psychological Corporation.

Beck, A. T., Weissman, A., Lester, D., & Trexler, L. (1974). The measurement of pessimism: The hopeless-
ness scale. Journal of Consulting and Clinical Psychology, 42, 861–865.

Bjelland, I., Dahl, A. A., Haug, T. T., & Neckelmann, D. (2002). The validity of the hospital anxiety and
depression scale: An updated literature review. Journal of Psychosomatic Research, 52, 69–77.

Bourke, S. C., Bullock, R. E., Williams, T. L., Shaw, P. J., & Gibson, G. J. (2003). Noninvasive ventilation in
ALS: Indications and effect on quality of life. Neurology, 61, 171–177. doi: 10.1212/01.WNL.
0000076182.13137.38

Bourke, S. C., Tomlinson, M., Williams, T. L., Bullock, R. E., Gibson, G. J., & Shaw, P. J. (2006). Effects of
non-invasive ventilation on survival and quality of life in patients with amyotrophic lateral sclerosis: A
randomised control trial. Lancet Neurology, 5, 141–147. doi: 10.1016/S1474-4422(05)70326-4

Brodaty, H., & Green, A. (2002). Defining the role of the caregiver in Alzheimer’s disease treatment. Drugs
& Aging, 19, 891–898. doi: 10.2165/00002512-200219120-00001

Cedarbaum, J. M., Stambler, M., Malta, E., Fuller, C., Hilt, D., Thurmund, B., & The BDNF ALS Study
Group. (1999). The ALSFRS-R: A revised ALS functional rating scale that incorporates assessments
of respiratory function. Journal of the Neurological Sciences, 169, 13–21. doi: 10.1016/S0022-510X
(99)00210-5

Chiò, A., Calvo, A., Moglia, C., Gamna, F., Mattei, A., Mazzini, L.,… The PARALS. (2012). Non-invasive
ventilation in amyotrophic lateral sclerosis: A 10 year population based study. Journal of Neurology,
Neurosurgery & Psychiatry, 83, 377–381. doi: 10.1136/jnnp-2011-300472

Chiò, A., Ilardi, A., Cammarosano, S., Moglia, C., Montuschi, A., & Calvo, A. (2012). Neurobehavioral dys-
function in ALS has a negative effect on outcome and use of PEG and NIV. Neurology, 78, 1085–1089.
doi: 10.1212/WNL.0b013e31824e8f53

Clark, A. M., King-Shier, K. M., Thompson, D. R., Spaling, M. A., Duncan, A. S., Stone, J. A.,… Angus, J.
E. (2012). A qualitative systematic review of influences on attendance at cardiac rehabilitation programs
after referral. American Heart Journal, 164, 835–845. doi: 10.1016/j.ahj.2012.08.020

Costa, P. T., Jr., & McCrae, R. R. (1992). NEO PI-R professional manual. Odessa, FL: Psychological
Assessment Resources.

56 R. Cousins et al.

http://dx.doi.org/10.1348/135910705X36749
http://dx.doi.org/10.1212/01.WNL.0000076182.13137.38
http://dx.doi.org/10.1212/01.WNL.0000076182.13137.38
http://dx.doi.org/10.1016/S1474-4422(05)70326-4
http://dx.doi.org/10.2165/00002512-200219120-00001
http://dx.doi.org/10.1016/S0022-510X(99)00210-5
http://dx.doi.org/10.1016/S0022-510X(99)00210-5
http://dx.doi.org/10.1136/jnnp-2011-300472
http://dx.doi.org/10.1212/WNL.0b013e31824e8f53
http://dx.doi.org/10.1016/j.ahj.2012.08.020


Cousins, R. (1997). A study of psychological distress in caregivers of Parkinson’s disease patients
(Unpublished PhD thesis). University of Liverpool.

Cousins, R., Davies, A. D. M., Turnbull, C. J., & Playfer, J. R. (2002). Assessing caregiving distress: A con-
ceptual analysis and a brief scale. British Journal of Clinical Psychology, 41, 387–403.

Cousins, R., Davies, A. D. M., Turnbull, C. J., & Playfer, J. R. (2008). Caring for the carers. In J. R. Playfer
& J. Hindle (Eds.). Parkinson’s disease in the older patient (2nd ed., pp. 366–374). Oxford: Radcliffe.

Davies, A. D. M., Cousins, R., Turnbull, C. J., & Playfer, J. R. (1999). The experience of caregiving for
people with Parkinson’s disease. In R. Percival & P. Hobson (Eds.), Parkinson’s disease: Studies in
psychological and social care (pp. 154–198). London: BPS Books.

Dougan, C. F., O’Connell, C. O., Thornton, E., & Young, C. A. (2000). Development of a patient-specific
dyspnoea questionnaire in motor neurone disease (MND): The MND dyspnoea rating scale (MDRS).
Journal of the Neurological Sciences, 180, 86–93.

Gauthier, A., Vignola, A., Calvo, A., Cavallo, E., Moglia, C., Sellitti, L.,… Chiò, A. (2007). A longitudinal
study on quality of life and depression in ALS patient-caregiver couples. Neurology, 68, 923–926.

Gibbons, C. J., Mills, R. J., Thornton, E. W., Ealing, J., Mitchell, J. D., Shaw, P. J.,… Young, C. A. (2011).
Rasch analysis of the hospital anxiety and depression scale (HADS) for use in motor neurone disease.
Health and Quality of Life Outcomes, 9, 82–89. doi: 10.1186/1477-7525-9-82

Gil, J., Funalot, B., Verschueren, A., Danel-Brunaud, V., Camu, W., Vandenberghe, N., … Couratier, P.
(2008). Causes of death amongst French patients with amyotrophic lateral sclerosis: A prospective
study. European Journal of Neurology, 15, 1245–1251. doi: 10.1111/j.1468-1331.2008.02307.x

Glajchen, M. (2004). The emerging role and needs of family caregivers in cancer care. The Journal of
Supportive Oncology, 2, 145–155.

Goldstein, L. H., Atkins, L., Landau, S., Brown, R., & Leigh, P. N. (2006). Predictors of psychological dis-
tress in carers of people with amyotrophic lateral sclerosis: A longitudinal study. Psychological
Medicine, 36, 865–875.

Heiman-Patterson, T. D., & Miller, R. G. (2006). NIPPV: A treatment for ALS whose time has come.
Neurology, 67, 736–737.

Jenkinson, C., Fitzpatrick, R., Brennan, C., Bromberg, M., & Swash, M. (1999). Development and validation
of a short measure of health status for individuals with amyotrophic lateral sclerosis/motor neurone
disease: The ALSAQ-40. Journal of Neurology, 246, 16–21.

Jenkinson, C., Fitzpatrick, R., Swash, M., Peto, V., & The ALS-HPS Steering Group. (2000). The ALS
health profile study: Quality of life of amyotrophic lateral sclerosis patients and carers in Europe.
Journal of Neurology, 415, 835–840.

Johns, M. W. (1991). A new method for measuring daytime sleepiness: The Epworth sleepiness scale. Sleep,
14, 540–545.

Kaub-Wittemer, D., von Steinbüchel, N., Wasner, M., Laier-Groeneveld, G., & Borasio, G. D. (2003).
Quality of life and psychosocial issues in ventilated patients with amyotrophic lateral sclerosis and
their caregivers. Journal of Pain and Symptom Management, 26, 890–896.

Kiernan, M. C., Vucic, S., Cheah, B. C., Turner, A. R., Eisen, A., Hardiman, O., … Zoing, M. C. (2011).
Amyotrophic lateral sclerosis. Lancet, 377, 942–955. doi: 10.1016/S0140-6736(10)61156-7

Kobasa, S. C. (1979). Stressful life events, personality, and health: An inquiry into hardiness. Journal of
Personal and Social Psychology, 37, 1–11.

Krivickas, L. S., Shockley, L., & Mitsumoto, H. (1997). Home care of patients with amyotrophic lateral
sclerosis (ALS). Journal of the Neurological Sciences, 152, S82–S89.

Leigh, P. N., Abrahams, S., Al-Chalabi, A., Ampong, M.-A., Goldstein, L. H., Johnson, J., … The King’s
MND Care and Research Team. (2003). The management of motor neurone disease. Journal of
Neurology, Neurosurgery & Psychiatry, 74, iv32–iv47.

Levin, I., & Stokes, J. P. (1989). Dispositional approach to job satisfaction: Role of negative affectivity.
Journal of Applied Psychology, 74, 752–758.

Lo Coco, D., Volanti, P., De Cicco, D., Spanevello, A., Battaglia, G., Marchese, S., … La Bella, V. (2012).
Assessment and management of respiratory dysfunction in patients with amyotrophic lateral sclerosis. In
M. H. Maurer (Ed.), Amyotrophic lateral sclerosis (pp. 579–594). InTechOpen. doi: 10.5772/32377

Miller, R. G., Jackson, C. E., Kasarskis, E. J., England, J. D., Forshew, D., Johnston, W., … Woolley, S. C.
(2009). Practice parameter update: The care of the patient with amyotrophic lateral sclerosis: Drug, nutri-
tional, and respiratory therapies (an evidence-based review): Report of the Quality Standards
Subcommittee of the American Academy of Neurology. Neurology, 73, 1218–1226.

Miller, R. G., Rosenberg, J. A., Gelinas, D. F., Mitsumoto, H., Newman, D., Sufit, R.,…Oppenheimer, E. A.
(1999). Practice parameter: The care of the patient with amyotrophic lateral sclerosis (an evidence-based

Health Psychology & Behavioural Medicine 57

http://dx.doi.org/10.1186/1477-7525-9-82
http://dx.doi.org/10.1111/j.1468-1331.2008.02307.x
http://dx.doi.org/10.1016/S0140-6736(10)61156-7
http://dx.doi.org/10.5772/32377


review): Report of the Quality Standards Subcommittee of the American Academy of Neurology: ALS
Practice Parameters Task Force. Neurology, 52, 1311–1323.

Mitsumoto, H., & Rabkin, J. G. (2007). Palliative care for patients with amyotrophic lateral sclerosis.
“Prepare for the worst and hope for the best.” Journal of the American Medical Association, 298,
207–216.

Murphy, V., Felgoise, S. H., Walsh, S. M., & Simmons, Z. (2009). Problem solving skills predict quality of
life and psychological morbidity in ALS caregivers. Amyotrophic Lateral Sclerosis, 10, 147–153. doi:
10.1080/17482960802245007

Mustfa, N., Walsh, E., Bryant, V., Lyall, R. A., Addlington-Hall, J., Goldstein, L. H.,… Leigh, P. N. (2006).
The effect of noninvasive ventilation on ALS patients and their caregivers. Neurology, 6, 1121–1127.

National Institute for Health and Clinical Excellence. (2010). Motor neurone disease – non-invasive venti-
lation. London: (CG 105) National Institute for Health and Clinical Excellence.

O’Neill, C. L., Williams, T. L., Peel, E. T., McDermott, C. J., Shaw, P. J., Gibson, G. J., & Bourke, S. C.
(2012). Non-invasive ventilation in motor neuron disease: An update of current UK practice. Journal
of Neurology, Neurosurgery & Psychiatry, 83, 371–376. doi: 10.1136/jnnp-2011-300480

Peters, M., Fitzpatrick, R., Doll, H., Playford, E. D., & Jenkinson, C. (2012). The impact of perceived lack of
support provided by health and social care services to caregivers of people with motor neuron disease.
Amyotrophic Lateral Sclerosis, 13, 223–228. doi: 10.3109/17482968.2011.649759

Piepers, S., van den Berg, J.-P., Kalmijn, S., van der Pol, W.-L., Wokke, J. H. J., Lindeman, E., & van den
Berg, L. H. (2006). Effect of non-invasive ventilation on survival, quality of life, respiratory function and
cognition: A review of the literature. Amyotrophic Lateral Sclerosis, 7, 195–200.

Rabkin, J. G., Wagner, G. J., & del Bene, M. (2000). Resilience and distress among amyotrophic lateral scler-
osis patients and caregivers. Psychosomatic Medicine, 62, 271–279.

Spataro, R., Lo Re, M., Piccoli, T., Piccoli, F., & La Bella, V. (2010). Causes and place of death in Italian
patients with amyotrophic lateral sclerosis. Acta Neurologica Scandinavica, 122, 217–223. doi: 10.1111/
j.1600-0404.2009.01290.x

Sundling, I.-M., Ekman, S.-L., Weinberg, J., & Klefbeck, B. (2009). Patients’ with ALS and caregivers’
experiences of non-invasive home ventilation. Advances in Physiotherapy, 11, 114–120.

van Teijlingen, E. R., Friend, E., & Kamal, A. D. (2001). Service use and needs of people with motor
neurone disease and their carers in Scotland. Health & Social Care in the Community, 9, 397–403.

Trail, M., Nelson, N. D., Van, J. N., Appel, S. H., & Lai, E. C. (2003). A study comparing patients with
amyotrophic lateral sclerosis and their caregivers on measures of quality of life, depression and their atti-
tudes toward treatment options. Journal of the Neurological Sciences, 209, 79–85.

Ware, J. E., Kosinski, M., & Dewey, J. E. (2000). How to score version two of the SF-36 health survey.
Lincoln, RI: Quality Metric.

Yang, R., Huang, R., Chen, D., Song, W., Zeng, Y., Zhao, B., … Shang, H. F. (2011). Causes and place of
death in patients with amyotrophic lateral sclerosis in south-west China. Amyotrophic Lateral Sclerosis,
12, 206–209. doi: 10.3109/17482968.2011.572979

Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta Psychiatrica
Scandinavica, 67, 361–370.

58 R. Cousins et al.

http://dx.doi.org/10.1080/17482960802245007
http://dx.doi.org/10.1136/jnnp-2011-300480
http://dx.doi.org/10.3109/17482968.2011.649759
http://dx.doi.org/10.1111/j.1600-0404.2009.01290.x
http://dx.doi.org/10.1111/j.1600-0404.2009.01290.x
http://dx.doi.org/10.3109/17482968.2011.572979

	Abstract
	Introduction
	Methods
	Results
	Is there a difference in patient variables between NIV and no-NIV families?
	Is there a difference in caregiving distress between NIV and no-NIV families?
	Is there a difference in caregiver health status between NIV and no-NIV families?
	Is there a difference in caregiver personality and coping style between NIV and no-NIV families?
	What are the key variables that predict uptake of NIV?

	Discussion
	Acknowledgements
	References

