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Abstract: Locked-in syndrome (LIS), caused by brainstem lesions or severe neurological disorders, is
characterized by preserved consciousness and cognition despite complete loss of motor function. In the
context of pain management and end-of-life decision-making for pediatric LIS patients, healthcare
professionals face ethical challenges shaped by divergent viewpoints. This study examines whether
professional medical background influences such perspectives. We surveyed healthcare professionals across
six provinces and municipalities in China between July 2023 and November 2024 to investigate their attitudes
toward the ethics of life-sustaining treatment in LIS, yielding 628 valid responses. Chisquare tests and binary
logistic regression were used for statistical analysis. The mean age of respondents was 33 years; most were
young adults (44.4%) and female (64.5%,). Professional composition included nurses (26.8%), neurologists or
neuroscience researchers (21.4%), other clinicians (19.8%), rehabilitation therapists (15.2%), other staff’
(14.2%), and medical students (1.7%,). Most respondents (87.3%) agreed that children with LIS can perceive
pain. Binary logistic regression revealed that the number of children respondents had was significantly
associated with their judgment of pain perception in pediatric LIS. Regarding the withdrawal of life-
sustaining treatment, 73.6% of respondents expressed negative attitudes. Regression analysis showed that
monthly income was significantly associated with attitudes toward treatment withdrawal. Chi-square tests
revealed a significant association between pain perception and approval of treatment withdrawal from a
third-person perspective (y*=7.152, p=0.007), whereas no such association was observed from a
first-person perspective. Further regression models demonstrated that monthly income, professional role, and
number of children were significantly associated with the willingness to sustain life-support treatment.
Healthcare professionals’ views on pain perception and life-sustaining treatment for pediatric LIS are
influenced by their personal characteristics. These attitudinal differences reflect both ethical values and
clinical judgments regarding the subjective experience of pediatric patients. Ethical decision-making
therefore requires comprehensive and multi-stakeholder deliberation.
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1. Introduction

With advances in critical care medicine, an increasing number of patients with severe brain injury survive
with the intervention of life-sustaining treatment (LST). Locked-in Syndrome (LIS) is one such condition
requiring LST, typically caused by brainstem injury or other severe neurological disorders. LIS is often
confounded with disorders of consciousness (DoC), with a misdiagnosis rate as high as 40%, potentially
leading to inappropriate medical decisions, particularly in patients with recovery potential'”, The primary
characteristic of patients with LIS is generalized motor paralysis with complete preservation of consciousness
and typically intact cognitive function!®], Based on residual motor function, LIS can be classified into three
types: classic (only eye blinking preserved), incomplete (some voluntary limb movements preserved), and
complete (consciousness detectable only by electroencephalography)®l.

The overall prevalence of LIS in the general population remains unclear and varies by region. For
pediatric patients living with LIS, pain assessment and management represent one of the primary
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challenges they face. Unlike other patients, these children are unable to effectively communicate their
pain through verbal or physical expression; moreover, due to the immaturity of their developing
nervous systems, their pain expression patterns differ significantly from those of adults® !°l. In the
absence of established communication methods, healthcare professionals often must rely on indirect
assessment approaches to determine the presence and extent of pain!''> 121, The treatment and care of
children with LIS involve complex physical, emotional, and psychological challenges, necessitating
comprehensive support and care.

Although the clinical features and pathophysiological mechanisms of LIS have been relatively
well established, much remains unknown regarding its long-term prognosis and management
strategies!'?l. Among various clinical decisions, whether to continue LST has emerged as a central
ethical issuel!'* 141 | Particularly for pediatric LIS patients with recovery potential, research indicates
that their prognosis is generally better than that of adults, a finding crucial for care planning and end-
of-life decision-making!'¥. Such decisions typically rely on surrogate decision-makers (primarily
parents and the medical team), requiring healthcare professionals to balance medical indications,
ethical dilemmas, legal responsibilities, and the emotional needs of families to ensure a
comprehensive and humane decision-making process.In this process, third-party attitudes play a
significant heuristic role in decision-making.['"!. How to balance medical interventions with the best
interests of the child, while respecting family wishes, constitutes a complex ethical issue in the
medical management of children with LIS.

Given that ethical research on patients with LIS has predominantly focused on adults, studies in
the pediatric population remain relatively scarcel!*!7). Therefore, gaining an in-depth understanding of
healthcare professionals' attitudes toward pain perception and end-of-life decision-making in children
with Locked-in Syndrome is particularly important.

2. Methods

This study was approved by the Ethics Committee of Hangzhou Normal University (Ethics
Approval Number: 2025016). A voluntary and anonymous questionnaire survey was conducted, with
completion of the questionnaire by participants considered as informed consent and voluntary
participation. A total of 628 questionnaires were collected from six provinces and municipalities
(Beijing, Shanghai, Zhejiang Province, Hunan Province, Guangdong Province, and Shaanxi Province)
between July 2023 and November 2024. At the beginning of the questionnaire, we described the
typical characteristics of children with LIS and those with other disorders of consciousness to help
respondents effectively distinguish between categories, after which they answered yes/no questions
related to LIS!'7). Demographic data were collected, including gender, age, and specific occupation.
This study reported healthcare professionals' responses to the following questions: "Do you think
children with LIS can feel pain?" (Yes/No); "Do you agree with withdrawing life support systems
from children with LIS?" (Agree/Disagree); "If your child were in a state of LIS, would you be
willing to continue life-sustaining treatment?" (Willing/Unwilling). To ensure comparability with
European surveys, six items also included attitudinal questions regarding UWS and MCS. Finally,
based on early literature published in Europe in 2014 and its Chinese adaptation for adults by the
research team in 201901, the questionnaire was adjusted for pediatric populations in 2022, optimized
based on expert review, pre-testing, and suggestions in the field of DoC, and formally published after
reaching consensus.

3. Statistical Analysis

Data analysis was performed using SPSS software (version 25.0). Frequencies and percentages
were used for descriptive statistics. Chi-square tests and logistic regression analyses were conducted
to explore the influence of various factors on healthcare professionals' attitudes. Chi-square tests were
used to assess differences within and between categorical variables. Binary logistic regression was
employed to examine factors associated with consistency in responses, estimating odds ratios (OR)
and 95% confidence intervals (CI). Statistical significance was set at p < 0.05 (two-tailed).
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4. Results
4.1 Demographic Characteristics of Respondents

Among the 628 respondents, the mean age was 33.18 + 8.396 years, with the majority aged 20-30
years (44.4%). Females predominated, accounting for 64.5% of the sample. Regarding professional
backgrounds, nurses constituted the largest group (26.8%), followed by neurologists/neuroscience
researchers (21.4%), other clinical physicians (19.8%), rehabilitation therapists/technicians (15.2%),
other healthcare personnel (14.2%), and medical students (1.7%). The diverse professional
backgrounds facilitated understanding of healthcare professionals' perspectives on children with LIS.
In this survey, the majority of respondents (93.8%) reported no religious affiliation; among those with
religious beliefs, Buddhism was the most prevalent (n=27). A total of 710 questionnaires were
distributed, yielding a response rate of approximately 88.73% and an exclusion rate of approximately
11.53%. Detailed information is presented in Table 1.

Table 1. Demographic Characteristics of Respondents (N=628)

Stratification Frequency(n) Percentage(%o)
Age 20-30 years 280 444
31-40 years 245 38.8
41-50 years 74 11.7
>50 years 29 4.6
Gender Male 223 353
Female 405 64.5
Religious Belief Buddhism 27 43
Christianity 3 0.5
Islam 2 0.3
Other 4 0.6
NO 592 93.8
Monthly Income <2,000 61 9.7
2,001-5,000 70 11.1
5,001-10,000 282 447
10,001-20,000 177 28.1
>20,000 38 6.0
Education Level Bachelor's Degree or 357 56.8
Below
Master's Degree or Above 271 432
Professional Category Neurologists/Neuro 135 214
science
Researchers
Other Clinical 125 19.8
Physicians
Nursing Staff 125 26.8
Rehabilitation 169 152
Therapists/Technicians
Other Healthcare 92 142
Personnel
Medical Students™* 11 1.7
Parental Status Yes 334 522
(Having/raising children) No 294 46.8

*Healthcare Professionals Including Medical Students (Resident Physicians, Student Nurses)
4.2 Attitudes Toward Pain Perception and Life-Sustaining Treatment in Children with LIS

Overall, the vast majority of respondents (87.3%) agreed that patients with LIS can perceive pain
(Table 2). Logistic regression analysis revealed (Table 3) that profession and number of children were
significant factors influencing this perception. More specifically, nursing staff and healthcare
professionals with one child were more likely to acknowledge that children with LIS can feel pain.
Among those who denied pain perception (12.7%), the majority were nurses (n=32, 18.9%), followed
by neurologists (n=9, 6.7%) and other clinical physicians (n=15, 12.0%). A greater proportion of
respondents (56.4%) considered that prolonged LIS in children is worse than VS or MCS; however,
this view was not held when considering the perspective of the children's families (Table 2).
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Table 2. Attitudes Toward Pain Perception and Life-Sustaining Treatment in Children with LIS

Item Response Frequency Percentage
Do you think children with Locked-in Syndrome can feel pain? Yes 548 87.3%
No 80 12.7%
Do you think that for pediatric patients, prolonged Locked-in Yes 354 56.4%
Syndrome is worse than being in a chronic vegetative state or No 274 43.6%
chronic minimally conscious state?
Do you think that for the families of pediatric patients, prolonged Yes 285 45.4%
Locked-in Syndrome in their child is worse than the child being in No 343 54.6%
a chronic vegetative state or chronic minimally conscious state?
Do you agree with withdrawing life support systems from children with Agree 166 26.4%
Locked-in Syndrome? disagree 462 73.6%
If your child were in a prolonged state of Locked-in Syndrome, ~ Willing 527 83.9%
would you be willing to continue life-sustaining treatment for Unwilling 101 16.1%

him/her?

Regarding attitudes toward life-sustaining treatment in LIS, the majority of respondents (73.6%)
answered negatively to the question of whether to withdraw life-sustaining treatment from children
with LIS (Table 2). Logistic regression analysis showed (Table 3) that monthly income and education
level were significantly associated with attitudes toward withdrawal of life-sustaining treatment.
Studies have indicated that when end-of-life issues pertain to oneself, there exists a divergence
between general preferences and personal preferences [, Consistent with this finding, when
respondents imagined their own child being in a prolonged state of LIS, more participants (83.9%)
expressed willingness to continue life-sustaining treatment for their child (Table 2). Logistic
regression analysis revealed (Table 3) that monthly income, being a rehabilitation therapist/technician,
and number of children were significantly associated with willingness to continue life-sustaining
treatment. Detailed information is presented in Table 3.

Table 3. Logistic Regression Analysis of Factors Predicting Consistency in Questionnaire Responses
Among Chinese Healthcare Professionals Regarding Children with LIS

Item Predictor Do you think patients with Do you agree with withdrawing life
Locked-in Syndrome can feel pain?  support systems from children with
OR(95%CI) Locked-in Syndrome?OR (95% CI)

If your child were in a prolonged state of
Locked-in Syndrome, would you be willing
to continue life-sustaining treatment for
him/her?OR (95% CI)

1 Reference category: first

2 0.613(0.184-2.042) 2.201(0.899-5.392) 0.485(0.166-1.413)
3 0.5(0.173-1.443) 1.269(0.563-2.861) 0.628(0.24-1.643)

4 0.369(0.123-1.105) 2.232(0.977-5.102) 0.342(0.13-0.903)*

5 0.383(0.088-1.668) 3.447(1.24-9.587)* 0.466(0.131-1.666)
a  0.974(0.539-1.757) 0.582(0.374-0.907)* 1.31(0.782-2.196)

A

B 0.599(0.249-1.438) 1.229(0.692-2.183) 1.648(0.862-3.151)
C  0.336(0.14-0.807)* 1.35(0.743-2.453) 1.824(0.916-3.631)
D  0.85(0.305-2.371) 0.626(0.312-1.253) 3.715(1.549-8.911) *
E  0.395(0.159-0.979)* 1.419(0.765-2.634) 1.295(0.647-2.595)
F  0.294(0.05-1.721) 0.999(0-0) 476823475.5(0)

Al * Reference category: first * Reference category: first
B2 2.347(1.209-4.556)* 0.862(0.549-1.353) 1.921(1.119-3.298) *
C3  1.015(0.552-1.868) 0.737(0.442-1.231) 2.335(1.222-4.464) *

Note: Monthly income below-2000:1; 2-5 thousand: 2; 5 thousand-10,000:3; 10,000-20,000:4; above 20,000:5; Education
level-university or below: a. Specific occupation: Neurologist/neurology researcher: A; Other clinical doctors: B; Nursing: C;
Rehabilitation therapist/technician: D; Other medical personnel: E; Medical student: F Number of children: one=A1;two=B2;
above2=C3

4.3 Influence of Perspective Differences on Decision-Making

The relationship between pain perception and the decision to withdraw life support systems in
patients with Locked-in Syndrome (LIS) was examined from different perspectives (first-person vs.
third-person), as shown in Table 4. Chi-square test results revealed that the association between pain
perception and withdrawal of life support systems was statistically significant in the third-person
perspective (¥*>=7.152, p=0.007), indicating that the presence or absence of pain perception
significantly influenced decision-making in this perspective. Conversely, this relationship was not
significant in the first-person perspective.
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Table 4. Relationship Between Pain Perception and LST Decision-Making from Different

Perspectives
Perspective Withdrawal No Withdrawal ~ x? p
Third-Person Perspective Pain Perceived 135(24.6%) 413(75.4%) 7.152 0.007
(LIS) No Pain Perceived 31(38.8%) 49(61.3%)
First-Person Perspective Pain Perceived 462(87.7%) 86(85.1) 0.483 0.487
(LIS) No Pain Perceived 65(12.3%) 15(14.9%)

Note: Third-Person Perspective - "Do you agree with withdrawing life support systems from children
with Locked-in Syndrome?" First-Person Perspective - "If your child were in a prolonged state of
Locked-in Syndrome, would you be willing to continue life-sustaining treatment for him/her?"

5. Discussion

This study, through a large-sample survey of 628 healthcare professionals, systematically
examined their ethical attitudes toward pain perception and life-sustaining treatment (LST) in children
with Locked-in Syndrome (LIS) and the factors influencing these attitudes. The findings revealed that
although the vast majority of healthcare professionals acknowledged the pain perception capacity of
children with LIS and, in principle, opposed the withdrawal of LST, their attitudes were significantly
influenced by personal characteristics (such as profession, income, and number of children) and
decision-making perspective (first-person vs. third-person), revealing the complexity of this ethical
issue.

First, 87.3% of respondents in this study acknowledged that children with LIS can feel pain, which
is highly consistent with previous research findings on patients with LIS both domestically and
internationally > 12 13- 191 1t is worth noting that nursing staff, due to their more frequent and closer
contact with patients' daily lives, may pay greater attention to children's non-verbal expressions and
subtle reactions, thereby more readily identifying pain signals in children with LIS. Moreover, the
rarity of LIS often contributes to unclear understanding!®. This study also found that healthcare
professionals with children were more likely to acknowledge pain perception in children with LIS,
possibly stemming from their daily experience in child-rearing, thus enabling them to more acutely
identify pain signals in pediatric patients. When comparing disorders of consciousness with LIS, a
greater proportion of respondents (56.4%) considered prolonged LIS in children to be worse than VS
or MCS; however, this view was not held when considering the perspective of the children's families,
which is consistent with the findings of Demertzi et al., though the opposite pattern was observed for
patients with VSI> 20 Interestingly, within the same medical profession, other healthcare personnel
and nursing staff were more likely than neurologists to believe that children with LIS can feel pain.
This may be attributable to the questionnaire's lack of explanation regarding the concept of pain,
leading to differences in understanding 2%,

Although existing literature does not directly compare pain perception differences between
children and adults with LIS, based on the high sensitivity of the pediatric nervous system and the
complexity of pain assessment, it is hypothesized that children with LIS may experience more intense
pain than adults?! 221, Although children with LIS have limited mobility, their consciousness remains
intact, enabling them to communicate through eye contact or assistive devices, which provides
opportunities for interaction with family members, offers some comfort, and alleviates family
suffering. In contrast, the "absence" experienced by families of children in a vegetative state (VS)
often leads to feelings of loneliness and helplessness. Additionally, while caring for affected children,
family members may lose normal social engagement and earning capacity, further exacerbating their
psychological and economic burden!>* 24, Given the unique living condition of children with LIS,
patients, families, and society may hold different perspectives regarding whether to continue life-
sustaining treatment. All parties require comprehensive communication and negotiation to make
decisions that align with the patient's best interests [1% 2% 26],

Here, we found that healthcare professionals with higher monthly income were more likely to
support withdrawal of life-sustaining treatment in children with LIS. This finding contrasts with
previous research on cancer survival rates in children, which demonstrated lower survival rates in
low-income regions compared to high-income areas!?”- 28], This discrepancy may be related to higher-
income healthcare professionals’ comprehensive considerations regarding ethical deliberation,
psychological and emotional responses, and medical resource allocation'®]. Such differences exist not
only between regions but also between countries; physicians in high-income countries and regions
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may be more inclined to prevent unnecessary suffering by withholding or withdrawing life-sustaining
treatment, whereas those in low- and middle-income countries and regions tend to focus more on the
legal risks associated with life-sustaining treatment and express greater desire for relevant legislation.
For example, impoverished families in the United States face substantial income loss risks due to
childhood cancer treatment, and financial burden can potentially push even previously non-
impoverished families into poverty®. Similar situations exist in Asia, where respondents from low-
and middle-income countries and regions showed independently and significantly lower likelihood of
refusing life-sustaining treatment compared to those from high-income countries and regions 1.

Perspectives on life-sustaining treatment for patients with LIS vary across countries. A European
survey found that 90% of respondents believed patients with LIS can perceive pain, and 75% opposed
treatment discontinuation. However, when imagining themselves in a similar situation, 56% expressed
a desire not to continue living, indicating that individuals tend to prefer ending life rather than
sustaining it when personally facing life-sustaining treatment decisions, consistent with previous
research findings?”). German neurologists are less likely to limit life-sustaining treatment in patients
with LIS, which may be attributable not only to differing categorical descriptions of life-sustaining
treatment in research but also to the finding that the presence or absence of consciousness does not
appear to be the basis for neurologists' decisions to limit life-sustaining treatment. This aligns with
findings from a Chinese study suggesting that life-sustaining treatment should not be withdrawn from
patients with chronic LIS, as these patients can clearly experience the world and their condition is
neither terminal nor irreversible!!”> 23, The American Academy of Neurology has also emphasized the
importance of respecting autonomy and improving quality of life for patients with LISB® 31, All
patients possess human rights, including the right to consent to or refuse treatment!*?]. However, China
currently lacks clear legal provisions supporting life-sustaining treatment, rendering this area highly
controversial domestically. Different countries have distinct cultural and legal systems; South Korea
implemented legislation regarding life-sustaining treatment decisions in February 2018, applicable to
patients who are terminally ill, have incurable conditions, or are in a persistent vegetative state,
respecting patient autonomy and protecting their best interests’®>*l. Norwegian law stipulates that the
healthcare system cannot refuse treatment if it aligns with the child's best interests’®4l. In conclusion,
decisions regarding life-sustaining treatment are influenced more by local legislation than by individual
attitudes, and future research should consider both ethical and legal perspectives.

However, nearly one-quarter of healthcare professionals believed that life-sustaining treatment
could be withdrawn from children with LIS, a finding that exceeded our initial hypothesis.
Nevertheless, this is relatively consistent with the proportion observed in Chinese scholars' surveys
regarding withdrawal of life-sustaining treatment in adults with LIS!'®l. Although children with LIS
retain consciousness, preserving life does not always represent their best interests; under specific
circumstances where treatment cessation aligns with the child's best interests and may potentially result
in death, treatment may be withheld or withdrawn, while also considering the overall interests of the
family[3> 361, Due to the difficulty in accurately predicting future quality of life and determining what
constitutes a life worth living, establishing a clear "baseline" proves extremely challenging. Research
indicates that in the most severe cases, most people consider life not worth living for a severely
disabled infant, with up to 50% of participants believing life-sustaining treatment could be withdrawn
311, Interestingly, when healthcare professionals faced the scenario of their own child being in a state of
LIS, the proportion willing to forgo life-sustaining treatment decreased significantly (16.1%). This
differs from previous research, suggesting that decision-making for oneself versus others may vary due
to differing positions and roles!¢l.

Although the ethical foundation for decision-making in adults derives from the principle of
informed consent, many children lack the full capacity to provide consent, necessitating respect for
their developmental autonomy while also supporting the needs of the entire family®”l. When children
face acute situations, the medical decisions made by physicians may sometimes lead to serious ethical
dilemmas, with legal issues subsequently arising™®]. In many cultures, particularly Asian cultures, life
is regarded as sacred and inviolable, especially regarding children's lives, and decisions to forgo
treatment are typically not made lightly!'” *1.This study found that most respondents provided
consistent answers to questions regarding life-sustaining treatment in LIS from both third-person and
first-person perspectives, generally opposing the termination of life in LIS, which aligns with previous
research findings in adults!'¢). Healthcare professionals in the third-person perspective focused more on
whether the child was suffering, paying greater attention to overt manifestations of suffering (such as
pain) and being more readily driven by moral responsibility. In contrast, from the first-person
perspective, they were more inclined to relieve their own child from distress, placing greater emphasis
on quality of life and subjective experience, with pain perception exerting weaker influence. Medical
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decisions vary according to differences in perspectivel®>. Therefore, the primacy of patients' subjective
wishes is paramount, rather than judgments based solely on observers' perspectives®?. In the
management of patients with LIS, greater emphasis should be placed on patients' subjective wishes and
pain perception, while comprehensively considering family members' emotional needs and quality of
life, to achieve more comprehensive and humane medical decision-making.

6. Conclusion

Healthcare professionals' attitudes toward pain perception and LST decisions in children with
disorders of consciousness are shaped by demographic factors. Perspectives on LST withdrawal differ
notably in third-person contexts, reflecting diverse views on life value, parent-child bonds, and pain
awareness. These findings highlight the need for individualized care and ethical sensitivity in pediatric
practice. Enhancing ethics training and pain-related education is essential to support more informed and
compassionate LST decision-making.
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