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The prevalence and impacts of psychological disorders
in caregivers of Chinese ALS patients
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Abstract

Objective: To investigate the prevalence and influential factors of depression, anxiety, suicidal tendency
and sleep disorders in caregivers of Chinese amyotrophic lateral sclerosis (ALS) patients. Methods:
A total of 153 ALS caregivers were investigated using the Patient Health Questionnaire-9 (PHQ-9),
Self-Rating Anxiety Scale (SAS), Self-Rating Depression Scale (SDS), the Nurses’ Global Assessment
of Suicide Risk scale (NGASR) and Pittsburgh sleep quality index (PSQI). The risk factors related to
psychological disorders in Chinese ALS caregivers were analyzed. Results: The medians (range) of
PHQ-9, SAS, SDS, PSQI were 12 (0-27), 43 (25-80).55.20% (25.10%-82.11%), 9 (1-21), respectively.
A total of 40 (26.14%), 37 (24.18%) and 22 (14.38%) showed moderate, high and extremely high risk
of suicide evaluated by NGASR. There was a negative correlation between disease duration of ALS
patients and PHQ-9, SAS, SDS, NGASR, PSQI of their caregivers (p<0.05). Onset age of ALS was
negatively related to PHQ-9 (p<0.001) and SDS (p=0.003) in ALS caregivers. Bulbar involvement
was significantly related to high level of SDS in caregivers (p=0.028). Pet raising and regular reading
was significantly associated with low PHQ-9, SDS, NGASR and PSQI (p<0.05). Participation in ALS-
related social activities was negatively related to NGASR of ALS caregivers (p<0.001).
Conclusion: Depression, anxiety, poor sleep quality and risk of suicide were commonly reported by ALS
caregivers. Early onset, bulbar involvement and rapid progression might exacerbate the psychological
distress of ALS caregivers. Regular reading, pet raising and participation in social activities could
decrease risk of suicide and improve sleep quality of ALS caregivers.
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INTRODUCTION his families and caregivers.® Close association,
heavy care burden and persistent deterioration of
disease condition can cause drastic impact in daily
lives of ALS caregivers’, and epidemiological
investigations revealed that they might suffer
from the psychological disorders as common as
ALS patients, among which high prevalence of
depression and anxiety is the most concerned.®?
We notice that only a few®! studies targeted on the
psychological status of Chinese ALS caregivers,
which are neglected by clinicians and social
workers to a large extent in China.

Therefore, we conducted a cross-sectional
study to reveal the prevalence of depression,
anxiety, suicidal tendency and sleep disorders
in caregivers of Chinese ALS patients. Potential
risk factors and impacts of these mood and sleep
symptoms would also be discussed.

Amyotrophic lateral sclerosis (ALS), also known
as typical motor neuron disease (MND), is a fatal
neurodegenerative disease involving both upper
motor neuron (UMN) and lower motor neuron
(LMN).! Relentless progression of limb weakness
and atrophy and bulbar dysfunction result in
gradual decline of function status?, making care
of others essential for ALS population. As no
causative therapies have been developed to date,
long-term care and symptomatic treatment has
been the hallmark of ALS systematic management,
which received increasing attention.’
Psychological distress in ALS population
have been well investigated and discussed in
the literature, which might have negative effects
on the quality of life (QOL) of these patients.*”
This fatal condition puts a significant burden
not only on the affected patient but also on her/
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METHODS

Subjects

A prospective single-center cohort study was
conducted at the Department of Neurology, Peking
Union Medical College Hospital (PUMCH).
Patient diagnosed with ALS according to the
Awaji criteria'' was consecutively recruited and
registered. All enrolled patients were recorded
with their name, gender, age and clinical
symptoms with detailed physical examination.
All included patients were assessed using the ALS
Functional Rating Scale-Revised (ALSFRS-R)."
The maximum of ALSFRS-R score was 48.
Muscle strength was measured using the Medical
Research Council (MRC) score, including
bilateral assessment of the following limb muscle
actions: shoulder abduction, elbow flexion, elbow
extension, wrist flexion, wrist extension, finger
flexion, finger extension, thumb abduction, little
finger abduction, hip flexion, knee flexion, knee
extension, ankle dorsal extension, ankle plantar
flexion, toe dorsal extension, and toe plantar
flexion. The total MRC score was 160.

For the convenience of follow-up, we
established an online medical platform enabling
the contacts between clinicians and ALS patients
or their caregivers. All enrolled patients or their
caregivers could apply and consult medical
issues in the platform. A follow-up interview
was performed every three months either by
online survey or phone call to collect a follow-
up ALSFRS-R score. The progression rate was
calculated by the difference of the ALSFRS-R
score at the first and last visit divided by the
time interval between these two visits in months
(decrease of ALSFRS-R per month)."” As of
February 2024, a total of 836 patients or their
caregivers could be contacted on the platform,
among which 532 ones were ALS caregivers.
This study was approved by the Ethics Committee
of the PUMCH (JS1218). All enrolled patients
provided written, informed consent to be included
in the study. An online survey on psychological
disorders.

We designed a online questionnaire to
investigate the levels of depression and anxiety,
risk of suicide, sleep quality in ALS caregivers.
The questionnaire included:

(1) Demographic information (the patient’s
name, age, gender, nationality, the
caregivers’ age, gender, nationality);

(2) Onset age, disease duration and involved
body regions of ALS patients;
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(3) Nutritional status of ALS patients
including body mass index (BMI) and
food intake;

(4) ALSFRS-R scale of ALS patients'?;

(5) Treatment of ALS patients;

(6) Self-financial status; financial support
and affordability for treatment. The level
of financial support included personal
income, support from families and
relatives and support from social charity
organizations and government funding.
The participant was asked to rate each
item from 0 to 10 points.

(7) Daily lifestyles of ALS caregivers
including smoking, drinking, pet raising,
occupation, reading, participation in social
activities that were related to ALS;

(8) The Patient Health Questionnaire-9
(PHQ-9)" and Self-Rating Depression
Scale (SDS)™ for the assessment of the
level of depression;

(9) Self-Rating Anxiety Scale (SAS)'* for the
assessment of the level of anxiety;

(10) The Nurses’ Global Assessment of Suicide
Risk scale (NGASR)' for the assessment
of the risk of suicide;

(11) Pittsburgh sleep quality index (PSQI)"
for the assessment of sleep quality.

The definition and relevant explanations of
involved variables were provided in Supplementary
Table 1.All included scales could be used in self-
report surveys. The questionnaire was sent to all
ALS caregivers on the contact platform and it
was totally voluntary survey to avoid causing
psychological trauma or emotional distress for
the participants.

Statistical analysis

The Shapiro-Wilk test was used to assess
whether data exhibited a normal distribution.
Normally distributed variables were expressed as
means (standard deviation, SD) and abnormally
distributed variables were expressed as median
(range). Due to the abnormal distribution, Mann-
Whitney U test or Spearman coefficient was used
for the analysis on the relationships between
included variables. Two-sided P-values were
calculated for all analyses. A value of P < 0.05
was considered statistically significant. Statistical
analyses were performed using SPSS 23.0.



Supplementary Table 1. Definitions and explanations of involved variables

Variables References Option/  Definition
Score
Self financial ~ The 2023 national per capita 1 <5000 yuan/month
status disposable income level 2 5000-20000 yuan/month
released by the National 3 20000 yuan/month
Bureau of Statistics)
Affordability 1 Giving up treatment due to the inability to
for treatment afford the cost of treatment
2 Costs of treatment significantly influence
family lives
3 Affordability of treatment with decrease of
quality of life
4 No financial burden caused by the treatment
Food Comparisons with food 1 Normal
intake intake before ALS onset 2 Decrease of less than 1/2
3 Decrease of more than 1/2
Educational 1 Illiteracy
level 2 Primary school
3 Junior middle school
4 Senior high school
5 University/College
6 Post graduate or above
Smoking 1 Current smoking
2 Past smoking (quitting smoking for more
than 6 months)
3 No smoking (never smoking)
Drinking 1 Current drinking
2 Past drinking (quitting drinking for more
than 6 months)
3 No drinking (never drinking)
PHQ-9 0-4 No depression
5-9 Mild depression
10-14 Moderate depression
15-19 Over Moderate depression
20-27 Severe depression
SAS <50 No anxiety
(Standard 50-59 Mild anxiety
score) 60-69 Moderate anxiety
>70 Severe anxiety
SDS <50% No depression
(Disease index) 50%-59% Mild depression
60%-69% Moderate depression
>70% Severe depression
NGASR <5 Low risk of suicide
6-8 Moderate risk of suicide
9-11 High risk of suicide
=12 Extremely high risk of suicide
PSQI <5 Very good sleep quality
6-10 Good sleep quality
11-15 General sleep quality
>16 Poor sleep quality

Abbreviations: ALS amyotrophic lateral sclerosis; NGASR the Nurses’ Global Assessment of Suicide Risk scale;
PHQ-9 the Patient Health Questionnaire-9; PSQI Pittsburgh sleep quality index; SAS Self-Rating Anxiety Scale; SDS
Self-Rating Depression Scale.
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RESULTS

Baseline and follow-up information

We ultimately received 206 questionnaires, of
which 153 (74.27%) ones were valid and included
in our analysis. The other 53 ones were excluded
due to lack of important information including the
patient’s name or missing items in several scales.
The demographic characteristics of involved
ALS caregivers and relevant ALS patients were
presented in Table 1. Among the caregivers, 98
(64.05%) were spouses, 43 (28.10%) were the
children, 7 (4.58%) were sisters, and 5 (3.27%)
were brothers of the patients.

Prevalence of psychological disorders

The results of psychological scales in ALS
caregivers were presented in Table 2. The medians
(range) of PHQ-9 and SDS were 12 (0-27) and
55.20% (25.10%-82.11%). There were 123
(80.39%) and 97 (63.40%) that were diagnosed
as anxiety when evaluated by PHQ-9 and SDS,
respectively. Patients that were classified as mild,
moderate, moderate to severe, severe depression
in PHQ-9 were 31 (20.26%), 37 (24.18%), 17
(11.11%), 38 (24.84%) and as mild, moderate,
severe depression in SDS were 41 (26.80%), 33
(21.57%),23 (15.03%), respectively. The median
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(range) of SAS was 43 (25-80). There were 89
(58.17%) that were not diagnosed with anxiety,
the other 23 (15.03%),34 (22.22%) and 7 (4.58%)
were classified as mild, moderate, high levels
of anxiety in SAS, respectively. A total of 40
(26.14%), 37 (24.18%) and 22 (14.38%) showed
moderate, high and extremely high risk of suicide
in NGASR. As for PSQI, the median (range) was
9 (1-21) and there were 64 (41.83%),39 (25.49%)
and 20 (13.07%) reported not bad, average and
poor sleep quality, respectively.

Relationship between psychological variables
and clinical variables

Table 3 presented the relationships between
psychological variables of the caregivers
and clinical characteristics of relevant ALS
patients. There was no noticeable relationship
between gender, residence, smoking, drinking
and occupation and any of PHQ-9, SAS, SDS,
NGASR or PSQI of ALS caregivers (p>0.05).
As presented in Figure 1, High educational level
was significantly related to low PHQ-9 (p=0.008)
or PSQI score (p=0.047). Pet raising and regular
reading was significantly associated with low
PHQ-9, SDS, NGASR and PSQI (p<0.05).
Participation in ALS-related social activities was
negatively related to NGASR of ALS caregivers

Table 1. Demographic characteristics of included ALS caregivers and relevant ALS patients

Items ALS patients Caregivers
Age (years old) 52.32 (13.42) 51.61 (12.67)
Gender (M/F) 93/60 79/74
Nationality (n, %)
Han 152 (99.35%) 151 (98.70%)
Manchu 0 (0.00%) 1 (0.65%)
Hui 1 0.65%) 1 (0.65%)
BMI (kg/m?) 22.23 (4.52)

Onset (n, %)
Bulbar
Upper limbs
Lower limbs

33 (21.57%)
87 (56.86%)
33 (21.57%)

Disease duration (months) 18 (6-38)
Baseline total MRC score 145 (91-159)
Baseline ALSFRS-R score 40 (17-46)
Follow-up ALSFRS-R score 26 (7-44)

Note: The Shapiro-Wilk test was used to assess whether data exhibited a normal distribution. Normally distributed
variables were expressed as means (standard deviation, SD) while abnormally distributed variables were expressed as

medians (range).

Abbreviations: ALS amyotrophic lateral sclerosis; ALSFRS-R ALS functional rating scale-revised; BMI body mass
index; F female; M male; MRC the Medical Research Council.
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Table 2: Results of psychological scales in ALS

caregivers
Scales ALS caregivers
(N=153)
PHQ-9 (n, %)
0-4 30 (19.61%)
5-9 31 (20.26%)
10-14 37 (24.18%)
15-19 17 (11.11%)
20-27 38 (24.84%)

SAS (Standard score) (n, %)
<50

89 (58.17%)

50-59 23 (15.03%)
60-69 34 (22.22%)
=70 7 (4.58%)

SDS (Disease index) (n, %)
<50%

56 (36.60%)

50%-59% 41 (26.80%)
60%-69% 33 (21.57%)
>70% 23 (15.03%)
NGASR (n, %)
<5 54 (35.29%)
6-8 40 (26.14%)
9-11 37 (24.18%)
>12 22 (14.38%)
PSQI (n, %)
<5 30 (19.61%)
6-10 64 (41.83%)
11-15 39 (25.49%)
=16 20 (13.07%)

Abbreviations: ALS amyotrophic lateral sclerosis;
NGASR the Nurses’ Global Assessment of Suicide Risk
scale; PHQ-9 the Patient Health Questionnaire-9; PSQI
Pittsburgh sleep quality index; SAS Self-Rating Anxiety
Scale; SDS Self-Rating Depression Scale.

(p<0.001). Good financial status was related
to high PHQ-9 score in caregivers (p=0.013)
and financial support was negatively associated
with PHQ-9 (p=0.006) and PSQI (p=0.032)
of caregivers. Affordability for treatment was
negatively related to PHQ-9 (p=0.027) and
NGASR (p=0.032) of caregivers.

There was a negative correlation between
disease duration of ALS patients and PHQ-9,
SAS, SDS, NGASR, PSQI of their caregivers
(p<0.05).Onset age of ALS was negatively related
to PHQ-9 (p<0.001) and SDS (p=0.003) in ALS
caregivers. Bulbar involvement in ALS patients
was significantly related to high level of SDS

in caregivers (p=0.028). Follow-up ALSFRS-R
score was negatively related to while ALSFRS-R
rate was positively related to the PHQ-9, SAS,
SDS, NGASR and PSQI of caregivers (p<0.05).
Less food intake of ALS patients was remarkably
related to high levels of PHQ-9 (p=0.003) and
SDS (p=0.010) of caregivers (Supplementary
Figure 1).

Except for the lack of significant correlation
between SAS and NGASR, analyses revealed
predominant associations among all other
involved psychological indicators regarding ALS
caregivers (p<0.05).

DISCUSSION

In the study, we explored the prevalence of anxiety,
depression, risk of suicide and poor sleep quality
in ALS caregivers from Chinese mainland. Our
results revealed that over 40% of ALS caregivers
suffered from different degrees of depression and
anxiety, which were comparable to the prevalence
of Chinese ALS patients.®!® Data from Europe
showed that around 1/4 of ALS caregivers might
reported depression or anxiety'®!?, which was
lower than our results. Besides, a considerable
proportion of ALS caregivers reported suicidal
tendency as evaluated by NGASR. Nearly 1/5
of included caregivers has planned suicide or
have attempted suicide, which might be a serious
social issue in China. Apart from the differences
in sample size and psychological scales, the
unsatisfactory healthcare system, insufficient
social security system and high costs of the
treatment might contribute to the high prevalence
of depression, anxiety and suicide risk in Chinese
ALS caregivers. Also, in China nursing care of
ALS patients was generally performed by one
caregiver, usually immediate families. Lack of
support from other relatives or society made the
caregivers tightly bound to the ALS patients.
The heavy burden of care and negative emotions
from ALS patients could significantly impact
the caregivers’ quality of life and result in high
prevalence of anxiety, depression and suicide.
Our results revealed the close associations
between the disease condition and functional
status of ALS patients and their caregivers’
psychological disorders. The earlier the patient’s
onset age and the shorter the course of the disease,
the more suffering the caregivers might be. Also,
our results indicated the negative impacts of
ALS functional status and progression rate on
the mental health of their caregivers, which were
consistent with prior studies.”***This emphasized
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Figure 1. Significant results of nonparametric test.

Note: Food intake: normal (option 1), decrease of less than (option 2), no less than (option 3) half of the food intake
compared to that before onset; Financial status: <5000 yuan/month (option 1), 5000-20000 yuan/month (option 2),
20000 yuan/month (option 3); Affordability for treatment: giving up treatment due to inability to afford the cost
of treatment (option 1), costs of treatment significantly influence family lives (option 2), affordability of treatment
with decrease of quality of life (option 3), no significantly financial burden caused by the treatment (option 4).

the importance of providing psychological
support to the caregivers of ALS patients in the
early stages of diagnosis, especially for those
family members of early-onset ALS with rapid
progression. With the prolongation of the disease
course and the increase of knowledge of ALS, the
caregivers might gradually accept the illness and
accustomed to the care of patients. Aust Elisa and
her co-workers reported serious emotional issues
among ALS population in the advanced stages

and their caregivers.” Continued increase of care
burden and fear of death of the patients might be
the causes, which also deserved attention. Less
food intake and bulbar involvement might further
increase the difficulty of care for the ALS patients,
which give rise to the depression of caregivers.

As there was no effective treatment that
could reverse ALS condition, we tried to find
some alterable factors that could alleviate the
psychological distress of ALS caregivers. Besides
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the lack of financial support and inability to
afford ALS treatment, educational level and
regular reading were closely associated with the
mood of caregivers. Those with advance degree
and regular reading were more easily accessible
to knowledge regarding ALS and its care. They
understandings of the meaning of life might be also
different. Pet raising and participation in social
activities might increase sense of belonging and
provide emotional support, significantly lower the
risk of suicide in ALS caregivers, which should
be recommended to these participants. All in
all, a more comprehensive social and medical
security system in China should be established
to provide more support for ALS caregivers.
Also, medications and psychotherapy should be
recommended to ALS caregivers if necessary.

Sleep disturbance was another problem for
ALS caregivers, but relevant investigations were
scarce. Our results suggested that over 80% of
included caregivers suffered from poor sleep
quality. Worries about the costs for ALS treatment
was significantly associated with sleep disorders
in ALS caregivers. Anxiety and depression also
interacted with sleep disorders among ALS
caregivers. To the best of our knowledge, there
was no study utilizing polysomnography (PSG) to
explore the disturbance of sleep of ALS caregivers
and relevant pharmacological studies were scarce.
More attention was deserved to help improve the
sleep quality of ALS caregivers.

There are several limitations of this study.
Firstly, the cross-sectional design did not
allow us to explore the casual relationships
between included variables. The incidence and
changes of depression and anxiety among ALS
caregivers after onset of ALS also needed further
investigations. Secondly, the low response rate
might result in selection biases. Not all approached
caregivers agreed to participate, typically
because of perceived lack of time or because
they preferred not to think about MND and its
effects. Thirdly, we only used questionnaires
for ALS caregivers and all evaluations of ALS
patients including ALSFRS-R score relied on their
caregivers. Psychological status of ALS patients
and its correlation with their caregivers’ negative
emotions was not included in the analysis. Last
but not least, in order to shorten the filling time
of the questionnaire, several variables including
the quantitative assessment of care burden were
excluded.” Ventilator support and artificial
nutrition of ALS patients might significantly
correlated with the psychological distress of their
caregivers, which deserved future studies.
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In conclusion, depression, anxiety, poor sleep
quality and risk of suicide were commonly
reported by ALS caregivers in a study based in
Beijing, China. Early onset, bulbar involvement,
poor functional status, rapid progression and
lack of financial support may be associated with
the psychological distress of ALS caregivers.
Regular reading, pet raising and participation of
social activities could alleviate the anxiety and
depression, decrease risk of suicide and improve
sleep quality of ALS caregivers.
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