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Abstract 

Objectives: Hospitalization following a head injury is associated with high rates of 
disability that have a strong correlation with depression, anxiety, and low self-esteem. Well-
being is related to life satisfaction, quality of life, happiness, personal growth and fl ourishing, 
competence, self-acceptance, positive relationships, and autonomy. The well-being 
of patients and their primary caregivers is important when a patient is left with impaired 
mobility after neurosurgery. The aim of this study is to examine whether the well-being of 
patients and their primary caregivers will differ before and after neurosurgery, and whether 
well-being differs between patients with motor disability (WMD group) and those without, 
compared to those who are not - NMD group (non-motor disability).

Methodology: 123 patients and their main caregivers were recruited. Of these, 62 were 
in the before neurosurgical group, 31 Patients and 31 caregivers. 61 in the after neurosurgical 
group, 30 Patients and 31 caregivers, of which there are 16 from WMD group and 15 from NMD. 

Main outcome measures: Two analyses of Variance (ANOVA) were conducted: for WMD 
and NMD separately. The results reveal a signifi cant decrease in wellbeing for both, patient 
and main caregivers, but a stronger decline in well-being was observed among WMD, as 
indicated by a larger effect size (η² = 0.74) compared to the NMD (η² = 0.38). In addition, no 
signifi cant effect between group and time of measurement was found, indicating that the 
decrease in wellbeing was not different among patients compared to their main caregivers. 

Conclusion: The fi ndings highlight the multifaceted impact of neurosurgery on well-being, 
particularly for patients who remain with motor disabilities and their primary caregivers.

The decline in well-being after neurosurgery highlights the need for improved social 
support and the importance of developing treatment programs that can help ease the 
process of coping with these phenomena and provide appropriate support for both patients 
and their primary caregivers.

reported disability requiring personal assistance. One-third 
of them experienced problems with social integration, and 
42% were neither employed nor received a salary. Nearly 
half of the patients reported poor physical health, and 37% 
reported poor mental health [3].

In recent years, evidence has accumulated regarding the 
relationship between low mobility during hospitalization and 
long-term functional impairment, the need for transition to 
institutional care, recurrent hospitalizations, and increased 
risk of mortality [4]. Head injury is associated with short-
term morbidity and mortality, and is linked to decreased 
long-term survival time, underscoring the importance of 
measures aimed at prevention and clinical interventions to 
reduce morbidity and mortality due to head injury [5].

Introduction 

The ofϐicial deϐinition of neurosurgery by the American 
Board of Neurological Surgery ABNS is: “Medical discipline 
and surgical specialty that provides treatment in pain or 
pathological processes that may alter the function or activity 
of the central, peripheral and the autonomic nervous system”. 
Neurosurgery is among the youngest and most developing 
surgical disciplines [1].

Hospitalization following a head injury is associated 
with high rates of disability even 5-7 years later. Disability 
development shows a strong correlation with measures of 
depression, anxiety, and low self-esteem [2]. One year after 
a traumatic brain injury, approximately a quarter of patients 
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Mobility is deϐined as the ability of a person to move from 
one point to another independently or with the help of aids 
within the house, the street, the city and the country where he 
lives Meyer, Janke & Beaujean, 2014. Among people over 65 
years of age, mobility is one of the most important functions 
and has the most signiϐicant impact on their well-being Forte, 
Boreham, De Vito & Pesce, 1998; World Health Organization, 
2002. Moreover, Traumatic Brain Injury (TBI) is considered 
a potential modiϐiable dementia risk factor among the 
elderly [6]. 

Hospitalized patients spend more than 80% of their time 
in bed and spend less than 43 minutes walking per day. For 
hospitalized patients with low physical mobility, there is a 
34 times greater chance of death, and a six times greater 
likelihood of needing hospitalization compared to those 
who undergo mobility two or more times a day Smart, et 
al. 2018. Among patients under the age of 65, 57% of their 
hospitalization time is spent in bed, 33.6% is spent sitting 
and only 9% is spent standing or walking Mudge, et al. 2016.

Due to the signiϐicant short-term and long-term 
implications of mobility, particularly those with brain 
injuries, it is crucial to understand the meaning of impaired 
mobility. This understanding can help improve outcomes, 
impact the patient’s ability to perform daily tasks, and 
facilitate a successful return to functioning within society. 
Thereby mobility can contribute to social cohesion and 
strengthening the healthcare system when the individual is 
discharged from the hospital and reintegrates into society 
and the community they live in, especially considering that 
Posttraumatic Amnesia (PTA) is a common outcome of TBI 
[7]. 

Patients after Neurosurgery experience more disability, 
and it takes longer to recover in the postoperative period 
compared to lighter surgeries. Also, treating patients after 
craniectomy Part of the skull is temporarily removed to 
relieve intracranial pressure, usually due to traumatic brain 
injury, is psychologically demanding, which leads to an 
increase in the main caregiver’s burden [8]. 

Many people willingly take on the role of main caregiver. 
Informal caregivers who provided care, help, and support 
experienced greater burdens and higher levels of stress 
and depression. The impact on burden and psychological 
well-being becomes more pronounced when the informal 
caregiver has a close relationship or lives in the same 
household as the care recipient/patient [9]. 

Therefore, it is important to understand how it affects 
their Well-being. Community integration for individuals with 
disabilities supports the individual and the well-being of the 
entire community Dubé, 2023. There is a growing awareness 
of the importance of well-being and satisfaction with life, 
both among individuals and among policy makers [10].

While most contemporary research argues that well-
being is multidimensional and related to how individuals, 
communities, and societies feel when they are successful, 
there is no single agreed-upon deϐinition. Well-being is related 
to positive and negative effects, life satisfaction, quality of 
life, happiness, personal growth and ϐlourishing, competence, 
self-acceptance, positive relationships, and autonomy 
Dodge, Daly, Huyton, & Sanders, 2012. Complications after 
neurosurgical operations can have a serious impact on the 
patient’s well-being [11].

Well-being is a term used synonymously with a wide 
range of concepts including self-esteem, self-efϐicacy, self-
determination, resilience, quality of life, improved mood, 
positive mental health, life satisfaction, and worth Huppert, 
2017.

Improved well-being has been shown to lead to better life 
outcomes in terms of health, satisfying social relationships, 
higher productivity, and educational achievement. This 
is relevant to policy makers working in the ϐield, as it 
enables the design of new policies, comparing the costs and 
beneϐits of different interventions [10]. Complications after 
neurosurgical operations can have a serious impact on well-
being [11].

To date, studies have been conducted on the association 
between reduced mobility during hospitalization and long-
term functional impairment. Relatively little research has 
been conducted documenting the experiences and well-
being of the primary caregiver, as well as the aspects that 
inϐluence the well-being of patients after neurosurgery, 
especially those who remain with impaired mobility after 
neurosurgery.

Methods
A quantitative design using closed-ended questionnaires 

was employed in this study. The aim of the ϐirst stage in the 
study was to examine the patients’ and their main caregivers’ 
well-being before neurosurgery. The aim of the second stage 
in the study was to examine whether the patients’ and their 
main caregivers’ well-being after the neurosurgery, and 
accordance group: NMD (non-motor disability) or WMD 
(with motor disability). 

Research hypothesis was that the patients’ and their main 
caregivers’ wellbeing will decrease signiϐicantly after the 
neurosurgery. However, the patients and main caregivers 
from the WMD group will exhibit a greater decrease in 
wellbeing compared to the NMD group. Regarding the 
question of whether the degree of decrease will signiϐicantly 
differ between patients and their main caregiver, no previous 
research was conducted and therefore no hypothesis was 
made regarding this difference. 

The research independent variable was Time: before and 
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In the second phase, conducted between December 
2024 and January 2025, the research questionnaires were 
distributed to the postoperative patients and main caregivers, 
divided into mobile and non-mobile disabilities.

The research team included the principal investigator, 
and a student assigned as a research assistant. Participants 
were approached directly, introduced themselves and 
provided a comprehensive explanation of the study and its 
importance, ensured anonymity, and explained the duration 
and conditions. The questionnaires were completed in the 
participants’ own time on the premises of the department 
where they were staying.

Anonymization of personally identiϐiable information: 
the ethics of the data do not allow it to be associated with 
a speciϐic person. In the case of this study, no personal 
identiϐiable information is stored so that information cannot 
be linked to speciϐic users. Informed consent is obtained 
from each study participant. The data is not transferred 
to any party. The study received approval from the ethics 
committee of the hospital where the patients were admitted 
to the neurosurgical department and approval from the 
ethics committee of the University of Cluj.  

The research team approached over 200 potential 
patients. 27% of them were found to be ineligible to 
participate according to the inclusion criteria or refused to 
participate. The main reasons for exclusion were a state of 
consciousness or alertness that made it impossible to sign an 
informed consent.

About 6.5% of those who were deϐined as eligible were 
later diagnosed by the staff in the ward as having confusion 
that rendered them ineligible to participate in the study. 
The main reasons for refusal were fear of exposure or 
fear of family members that prevented the patient from 
participating and refusal to sign an informed consent. Some 
potential participants did not agree to give a reason for their 
refusal.

In total, 123 patients and the main caregivers were 
recruited for the study.

Of these, 62 were in the ϐirst phase of the study before 
neurosurgical intervention, of which there are 31 patients 
and another 31 main caregivers, and 61 in the second phase 
after neurosurgical intervention of which there are 30 
patients and another 31 main caregivers. 

Figure 1 describes the circumstances of non-enrollment 
and dropout in the study groups.

Results
The ϐirst hypothesis was: The patients’ and their main 

caregivers’ wellbeing will decrease signi icantly after the 
neurosurgery. However, the patients and main caregivers from 

after neurosurgery, and Study groups: patients (and their 
main caregiver) whose neurosurgery led to a motor disability 
(WMD group), patients (and their main caregiver) whose 
neurosurgery did not lead to a motor disability (NMD group). 

The dependent variables were Patients’ and their main 
caregivers’ wellbeing.

The study participant included adult patients over 
the age of 18 who were hospitalized in the neurosurgical 
department of a large medical center in a central medical 
center in the Middle East during 2024–2025. The patients 
were hospitalized due to an acute neurosurgical problem 
or exacerbation of a chronic condition. Patients who were 
unable to answer the questionnaires due to their condition, 
such as patients with delirium or unconsciousness, were not 
invited to participate. Likewise, patients whose condition 
was deϐined as terminal were not invited to participate. 

Inclusion criteria were age 18 and older, hospitalized in 
the neurosurgery department and eligible and capable of 
providing informed consent.

Instruments

In this study, the questionnaire WHO-5 Well-being 
Index Bech, 1998, was selected as a research tool, and a 
demographic questionnaire that reϐlects the characteristics of 
the participants in the study. The World Health Organization- 
Five Well-Being Index (WHO-5) is a short self-reported 
measure of current mental wellbeing. 

The WHO-5 has been found to have adequate validity in 
screening and measuring outcomes in clinical trials. Item 
response theory analyses in studies of younger persons and 
elderly persons indicate that the measure has good construct 
validity as a unidimensional scale measuring well-being in 
these populations [12]. The selection of the research tool 
was made after a thorough examination of the purpose of 
the study, the question and the context in which the study is 
being conducted.

Statistics analysis 

To examine whether the dependent variables are normally 
distributed, tests were conducted for each study group 
(WMD, NMD). Both non-parametric analyses and parametric 
analyses were conducted to examine the research questions 
and hypotheses. To examine the research question regarding 
the differences between the two time points, the two study 
groups and the subject in their wellbeing, three-way mixed 
ANOVA (2x2x2) analyses were conducted for the well-being 
measures. 

Data collection procedures and ethical consideration

The study consisted of two phases. In the ϐirst phase, 
conducted between October 2024 and November 2024, 
the research questionnaires were distributed to pre-
neurosurgery, patients and main caregivers.
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the WMD group will exhibit a greater decrease in wellbeing 
compared to the NMD group.

To examine the hypothesis, Analysis of Variance (ANOVA) 
was conducted: Time of measurement (Pre / Post) X Group 
(patients / caregivers) with wellbeing as the dependent 
variable. Two analyses were conducted: for WMD and NMD 
separately. 

Table 1 and Figure 2 present the means and standard 
deviations of the level of wellbeing, by time of measurement 
and group. Table 2 presents the ANOVA results.

The results reveal a signiϐicant decrease in wellbeing , but 
the level of decrease is stronger among WMD- with motor 
disability participants, as indicated by a larger size effect 
(η² = 0.74) compared to the NMD (η2 = 0.38). In addition, no 
signiϐicant effect between group and time of measurement 
was found, indicating that the decrease in wellbeing was not 
different among patients compared to their main caregivers. 
The hypothesis was supported.

Discussion
Neurosurgery represents a medical intervention with 

the potential to signiϐicantly alter patients’ and their main 
caregiver’s health trajectories and wellbeing. While advances 
in surgical techniques have improved outcomes, the 
broader impact of neurosurgery on patients’ and their main 
caregiver’s well-being remains a critical area of investigation. 

This study addresses a gap in the literature by examining 
the differential effects of neurosurgery on two distinct patient 
groups—those with motor disability following neurosurgery 
and those without—while also considering the experiences 
of their main caregivers. Understanding how neurosurgery 
inϐluences well-being is essential for developing more 
comprehensive pre- and post-operative care strategies and 
mostly when those patients go back into society.

The ϐindings reveal a signiϐicant decrease in well-being 
following neurosurgery for both groups of patients, before and 
after, with a more pronounced decrease among participants 
with motor disability (WMD) compared to those without 
motor disability (NMD) after neurosurgery. This result 
supports previous research indicating that individuals with 
motor disabilities often experience heightened psychological 
distress, reduced wellbeing, and greater dependence on main 
caregivers after medical interventions [13]. 

A possible explanation for this ϐinding is that the physical 
limitations imposed by motor impairments may contribute 
to increased frustration, loss of autonomy, and diminished 
participation in daily activities, all of which are known factors 
inϐluencing the well-being WHO, 2011.

Interestingly, the absence of a signiϐicant interaction 
effect between group and time of measurement suggests that 
the decline in well-being was comparable between patients 
and their main caregivers. This ϐinding is consistent with 
existing literature highlighting the bidirectional nature of 
patient-caregiver distress [14]. 

Main caregivers often experience emotional strain as 
they navigate the challenges of providing support, adjusting 
to changes in their loved one’s functional status, and 

The research team approached 
approximately 200 patients in the 
neurosurgery department who, 
according to their assessment, met 
the criteria. 

123 were included in the final 
sample and completed the 
questionnaires between October 
2024 and January 2025. 

27% (N=54) patients were found 
ineligible. 
61% (N=123) patients were found 
 eligible for the study. 62 were in the first phase of the 

study before neurosurgical 
intervention, and 61 in the second  
phase after  
neurosurgical intervention. 

27% were found to be ineligible 
and excluded from the study: 
 Refusal ( 20%, N=11) 
 confusion (37%, N=20) 
 Other (42%, N=23) 

neurosurgical

Figure 1: Circumstances of non-enrollment and dropout in the study 
groups.

Table 1: Means and standard deviations (SDs) of well-being by time and group (WMD, 
NMD).

WMD
Patients Caregivers Total

Pre (24) Post (16) Pre (31) Post (15) Pre (55) Post (31)
3.60 (0.46) 2.12 (0.41) 3.60 (0.35) 2.24 (0.43) 3.60 (0.40) 2.18 (0.42)

NMD
Patients Caregivers Total

Pre (24 Post (16) Pre (31 Post (15) Pre (55) Post (31)
3.60 (0.46) 2.73 (0.75) 3.60 (0.35) 2.81 (0.56) 3.60 (0.40) 2.77 (0.65)

Table 2: Results of ANOVA on changes in wellbeing.
WMD NMD

F (1,82) η2 F η2

Time 235.51 0.74 51.66*** 0.38
Time * Group 0.37 0.001 0.13 0.001

*** p < .001

1

1.5

2

2.5

3

3.5

4

WMD NMD

Pre Post

Figure 2: Changes in well-being among WMD and NMD.
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managing their own psychological well-being. The fact that 
well-being declined for both groups, regardless of whether 
they were patients or caregivers, highlights the need for 
holistic interventions that address not only the medical and 
rehabilitative needs of patients but also the psychological 
and social support needs of the main caregivers [15].

These ϐindings have signiϐicant implications for post-
operative care. First, they emphasize the necessity of 
targeted psychological and rehabilitative interventions for 
patients with motor disabilities, as they are at higher risk 
for deteriorating well-being. Rehabilitation programs should 
incorporate mental health support, occupational therapy, 
and social integration strategies to mitigate the psychological 
toll of motor impairments. 

Second, the results reinforce the importance of caregiver 
support programs, as caregivers experience well-being 
declines like patients. Caregiver burden is a well-documented 
issue in medical caregiving contexts, and interventions such 
as psychoeducational programs, peer support groups, and 
respite care may be crucial in preserving caregiver well-
being and, by extension, enhancing patient outcomes [16].

The signiϐicant decrease in well-being observed in the 
WMD group indicates the urgent need to develop treatment 
and rehabilitation programs that will begin before surgery 
like meetings with a clinical psychologist or social worker 
to coordinate expectations, manage fears, and build 
resilience. During the last week of hospitalization, focus on 
training sessions for the patient and the main caregiver on 
the expected daily routine at home, practice of basic care 
techniques, proper lifting, feeding, hygiene, use of medical 
devices, information on rights, beneϐits, and continued care 
in the community.

After surgery, a caregiver support group, led by a trained 
therapist, meets (psychologist, social worker) once a week, 
shares mental and physical difϐiculties, and receives tools 
for good communication with the patient and for self-care, 
emotional support, share experiences, deal with functional 
changes, feelings of loneliness and loss, strengthen coping 
skills, and create a sense of belonging. Additionally, a digital 
platform for home support could include reminders for 
breathing exercises, log mood, submit questions, receive 
medication reminders, guided exercises, and video tutorials 
may also support continued care at home.

The study has several limitations, including sample 
size, and in particular the subgroups of patients with and 
without postoperative motor disability, which may limit 
generalizability to a broader population. Second, the study 
used only two time-point measurements without long-term 
follow-up to examine changes in well-being over time. Finally, 
potential confounding variables such as prior psychiatric 
history or type of neurosurgical procedure, which may 
have had a signiϐicant impact on the study results, were not 
examined. 

Conclusion
The ϐindings highlight the multifaceted impact of 

neurosurgery on well-being, particularly for individuals 
with motor disabilities. Addressing the social dimensions of 
recovery is crucial in improving long-term outcomes for both 
patients and their main caregivers. 

The conclusion derived from the research ϐindings is 
that neurosurgery, despite the medical beneϐits it may offer, 
brings with it signiϐicant challenges on both emotional and 
social levels for both patients and main caregivers. The 
observed decline in well-being after neurosurgery highlights 
the need for enhanced social support following neurosurgical 
procedures. It also underscores the importance of developing 
therapeutic programs that can help ease the coping process 
with these effects and provide appropriate support to both 
patients and their main caregivers. Future interventions 
should adopt a comprehensive, interdisciplinary approach, 
integrating medical, psychological, and social care strategies 
to enhance post-surgical well-being. 
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