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Abstract.   Traumatic brain injury (TBI) creates substantial challenges 
for patients and their family caregivers, especially during hospital-to-
home transition.  Given the family caregivers’ primary role in post-
discharge care in PR China, this cross-sectional study enrolled TBI 
patients and their respective family caregivers (n = 146 for each group) 
at a tertiary hospital in Wenzhou, Zhejiang to assess the caregivers’ 
readiness for patients’ discharge and identify predictors of preparedness 
via several validated questionnaires, namely Readiness for Hospital 
Discharge Scale (FAM-RHDS), General Self-Efficacy Scale (GSES), Family 
Needs Questionnaire - Revised (FNQ-R), and Quality of Life after Brain 
Injury (QOLIBRI).  The results showed that 64% of caregivers had high 
readiness.  Multiple regression analysis identified caregiver education 
level, self-efficacy and family needs, and patient’s age and quality of 
life as significant predictors, covering 74.6% of variance in discharge 
readiness.  In conclusion, this study showed that a family caregiver 
readiness for the TBI patient’s hospital discharge was affected by both 
caregiver- and patient-related factors, highlighting the need for targeted 
interventions, such as personalized education programs and support 
services, to enhance caregivers’ readiness and optimize post-discharge 
outcomes for TBI patients. 

Keywords:  family caregiver, hospital discharge, self-efficacy, traumatic 
brain injury, quality of life
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INTRODUCTION

Traumatic brain injury (TBI) is 

a significant global public health 

challenge, leading to a high rate of 

mortality and long-term disability 

(Schneider  e t  a l ,  2021) .   TBI has 

increasingly shifted from an acute 

event to a chronic condition, which 

requires long-term care,  thereby 

i m p o s i n g  s u b s t a n t i a l  e c o n o m i c 

burden on families due to ongoing 

medical expenses, lost income and 

need for continuous caregiving.

In China, the incidence of TBI 

has shown a continuous upward 

trend, with road injury being the 

leading cause.   Regions such as 

the Yangtze River Delta, including 

Wenzhou, Zhejiang Province, report 

particularly high rates of TBI (Yang 

et al, 2022). 

Among TBI sequelae, cognitive 

i m p a i r m e n t  p r e s e n t s  u n i q u e 

challenges, often requiring 24-hour 

supervision and management of 

behavioral  changes .   Compared 

with general  TBI patients,  those 

with  cogni t ive  impairment  face 

unique challenges such as impaired 

j u d g m e n t ,  m e m o r y  l o s s  a n d 

impulsive behavior, which increase 

c a r e g i v e r s ’  r e s p o n s i b i l i t y  i n 

ensuring patients’ safety, managing 

dai ly  rout ines  and coping  wi th 

unexpected behavioral  changes .  

T h e s e  p a r t i c u l a r  d i ffi c u l t i e s 

make caregiver preparedness for 

discharge even more crit ical  for 

this subgroup of TBI patients.  In 

China,  family caregivers -  often 

spouse or female relative - play a 

primary role in post-discharge care, 

yet they frequently report feeling 

unprepared for this responsibility 

(Liu et al, 2015; Huang et al, 2022). 

Caregiver readiness is crucial 

for  successful  hospi ta l - to-home 

t r a n s i t i o n s ,  a s  i t  c a n  r e d u c e 

readmiss ion  ra tes  and  improve 
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pat ient  outcomes  (Huang  e t  a l , 

2022) .   However,  while  Western 

studies have examined caregiver 

readiness for TBI patients (Denchev 

et al, 2023), there is limited data on 

how Chinese cultural norms (such as 

filial piety) and regional healthcare 

status influence discharge readiness 

for family caregivers of TBI patients 

w i t h  c o g n i t i v e  i m p a i r m e n t , 

particularly in the Wenzhou region 

of the Yangtze River delta, where 

there is a high TBI frequency (Yang 

et al, 2022). 

O u r  c r o s s - s e c t i o n a l  s t u d y , 

therefore, assessed the readiness 

for hospital discharge among family 

caregivers of TBI patients in Wenzhou 

and identified key predictors of their 

preparedness.  Our findings should 

help to inform future improvements 

i n  s u p p o r t i v e  i n t e r v e n t i o n s 

a n d  t r a n s i t i o n a l  c a r e  p r a c t i c e s 

i n  s i m i l a r  h e a l t h c a r e  s e tt i n g s .

MATERIALS AND METHODS

Study design and part icipants ’ 

selection

Our cross-sectional study took 

place at The First Affiliated Hospital 

of  Wenzhou Medical  University, 

t h e  l a r g e s t  t e r t i a r y  h o s p i t a l  i n 

southeastern Zhej iang Province, 

from November to December 2024.  

The participants’ sample size was 

determined using the previously 

described method (Sanders  et  al , 

2 0 2 3 ) ,  w h i c h  r e p o r t e d  a  3 2 . 7 % 

p r o p o r t i o n  o f  t h e  p s y c h o s o c i a l 

outcome domain  re la ted  to  TBI 

c a r e g i ve r  p r e p a r e d n e s s ,  a l o n g 

with a power analysis.   With an 

effec t  s ize  o f  0 .15  (Cohen’s  f ² ) , 

a n  α  e r r o r  p r o b a b i l i t y  o f  0 . 0 5 

and a desired power of 95%, the 

a n a l y s i s  i n d i c a t e s  a  m i n i m u m 

of 146 part icipants for  both TBI 

patients and their respective family 

caregivers.   Inclusion criteria of 

family caregivers were i) ≥18 years 

of age, ii) cohabiting with the TBI 

patient, iii)  able to communicate 

in  Mandarin and independently 

complete the questionnaire, and iv) 

voluntary participation.  Inclusion 

criteria of TBI patients were i) 18-60 

years of age, ii) stable vital signs and 

“pre-discharge” medical order, iii) 

Glasgow coma scale (GCS) score = 15 
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at discharge, iv) confirmed cognitive 

impairment  [determined by the 

M o n t r e a l  c o g n i t i ve  a s s e s s m e n t 

(MoCA) score <26 (mild to moderate 

c o g n i t i ve  d e fi c i t )  o r  t h e  m i n i -

mental state examination (MMSE) 

score <24 (cognitive impairment)] 

administered by trained researchers 

within 72 hours before discharge, 

and v)  no  severe  comorbidi t ies 

( e g ,  e n d - s t a g e  r e n a l  d i s e a s e  o r 

malignant tumor ).

Data collection

Data  were  co l lec ted  us ing  a 

structured questionnaire comprising 

two parts :  1 )  sociodemographic 

information of family caregivers 

and TBI patients (eg, age, education, 

income,  and hea l th  s ta tus )  and 

TBI patients’ medical history (eg , 

diagnosis, GCS score and length of 

stay), and 2) five validated scales 

(described below). 

R e a d i n e s s  f o r  H o s p i t a l 

Discharge Scale-Family Caregiver 

of Adult Patient Form (FAM-RHDS): 

This 29-item questionnaire assesses 

family caregiver readiness across 

four  domains ,  namely  personal 

status  (14  i tems) ,  knowledge (9 

i tems) ,  perceived coping abi l i ty 

(3  i tems) ,  and expected support 

(3 items).  Each item is rated on 

a scale from 0 to 10, with a total 

score ranging from 0 to 290.  The 

original English version (Mackenzie 

e t  a l ,  2007)  was  t rans la ted  in to 

Mandar in  us ing  Br i s l in ’ s  back-

translat ion method (Xiong  e t  a l , 

2021).  Pilot test with 30 caregivers 

demonstrated excel lent  internal 

consistency (Cronbach’s α = 0.98). 

Quali ty  of  Li fe  After  Brain 

Injury (QOLIBRI) :  This  37-i tem 

quest ionnaire  evaluates  heal th-

r e l a t e d  q u a l i t y  o f  l i f e  i n  T B I 

patients across six domains, namely 

cognition, self-awareness, daily life 

autonomy, social relationships, and 

emotional and physical problems.  

Responses are converted to a 0-100 

scale, with higher scores reflecting 

better quality of life.  The original 

English version (Hunt et al, 2019) 

was translated into Mandarin using 

Brislin’s back-translation method 

(Hu  et  a l ,  2012).   Pilot  test  with 

30 caregivers demonstrated good 

in terna l  cons is tency  ( in t rac lass 
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correlation coefficient (ICC) = 0.74-

0.94, Cronbach’s α = 0.86). 

G e n e r a l  S e l f - E ffi c a c y  S c a l e 

(GSES): This 10-item questionnaire 

m e a s u r e s  f a m i l y  c a r e g i v e r s ’ 

confidence  in  careg iv ing  tasks .  

I tems are  scored from 1 (not  at 

all true) to 4 (exactly true), with 

a total  score ranging from 10 to 

40.  The original English version 

(Caruso et al, 2016) was translated 

i n t o  M a n d a r i n  u s i n g  B r i s l i n ’ s 

back-translation method (Li  et al , 

2023).  Pilot test with 30 caregivers 

d e m o n s t r a t e d  s t r o n g  i n t e r n a l 

consistency (Cronbach’s α = 0.89). 

Family Needs Questionnaire-

Revised  (FNQ-R) :  This  37 - i tem 

q u e s t i o n n a i r e  e va l u a t e s  u n m e t 

f a m i l y  n e e d s ,  s u c h  a s  h e a l t h 

i n f o r m a t i o n ,  e m o t i o n a l  a n d 

p r o f e s s i o n a l  s u p p o r t ,  a n d 

community resources.  Items are 

scored from 1 (met) to 3 (unmet), 

with a total score ranging from 37 

to 111.  The original English version 

(Norup et al, 2015) was translated 

i n t o  M a n d a r i n  u s i n g  B r i s l i n ’ s 

back-translation method (Cui et al, 

2014).  Pilot test with 30 caregivers 

d e m o n s t r a t e d  g o o d  r e l i a b i l i t y 

(Cronbach’s α = 0.69-0.85). 

Data analysis

Descr ipt ive  s tat is t ics  (mean, 

s t a n d a r d  d e v i a t i o n  ( S D ) , 

f requency ,  and percentage)  are 

u s e d  t o  s u m m a r i z e  t h e  s a m p l e 

characteristics and key variables.  

Pearson’s correlation analysis was 

employed  to  examine  b ivar ia te 

r e l a t i o n s h i p s  b e t w e e n  f a m i l y 

caregiver readiness for BTI patients’ 

hospital discharge and continuous 

predictor variables.  An independent 

sample t-test was used to compare 

F A M - R H D S  s c o r e s  b e t w e e n 

c a t e g o r i c a l  s o c i o d e m o g r a p h i c 

g r o u p s  ( e g ,  g e n d e r  a n d  h e a l t h 

s ta tus  of  caregivers ) .   Mul t ip le 

l inear regression was performed 

to identify significant predictors 

of family caregiver readiness for 

BTI patients’  hospital  discharge.  

Multicollinearity among predictor 

variables  was determined using 

the variance inflation factor (VIF) 

va l u e s .   A  V I F  t h r e s h o l d  o f  < 5 

is  considered indicative of  non-

s i g n i fi c a n t  m u l t i c o l l i n e a r i t y .  
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Statistical significance is accepted at 
p-value <0.050.  Data were analyzed 
using the Statistical Package for the 
Social Sciences (SPSS) version 26.0 
(IBM Corp, Armonk, NY).

Ethical consideration

T h e  s t u d y  p r o t o c o l  w a s 
approved by the Research Ethics 
Review Board, Faculty of Nursing, 
B u r a p h a  U n i v e r s i t y  ( a p p r o va l 
no.  G-HS080/2567) and the First 
Affil ia ted  Hospi ta l  o f  Wenzhou 
Medical University (approval no. 
KY2024-178).  Prior written consent 
was obtained from each participant.

RESULTS 

Sociodemographic characteristics of 
family caregivers and TBI patients

Fami ly  careg ivers  and  the i r 
respective TBI patients  (n = 146 
each group)  part ic ipated in  our 
s tudy .   Fami ly  careg ivers  were 
43 ± 12 (mean ± SD) years of age, 
the majority being females (70%) 
and spouses  (53%) ;  33% having 
c o m p l e t e d  h i g h  s c h o o l ,  w h i l e 
only  1% a  bachelor’ s  degree  or 
higher; and 40% earning an annual 

income >CNY 200,000 (USD 29,000)  

(Table 1). 

TBI patients were of similar age 

(41 ± 11 years old), but 72% were 

males.  In terms of occupation, 31% 

were self-employed, followed by 

enterprise staff (19%), unemployed 

( 1 6 % ) ,  g o v e r n m e n t  e m p l o y e e 

( 1 0 % ) ,  f r e e l a n c e r  ( 1 0 % )  a n d 

o t h e r  o c c u p a t i o n s  ( 1 4 % ) ;  3 0 % 

had completed high school  and 

32% middle school, with only 4% 

h o l d i n g  a  b a c h e l o r ’ s  d e g r e e  o r 

h i g h e r ,  1 2 %  c o l l e g e  e d u c a t i o n , 

10% elementary school education 

and 12% no formal education.  The 

most common clinical presentation 

a t  a d m i s s i o n  wa s  i n t r a c r a n i a l 

in jury (82%),  fo l lowed by scalp 

injury (12%), skull  fracture (4%) 

and concuss ion  (2%) ;  the  mean 

GCS score at admission was 8.8 ± 

2.7, with 26% of patients scoring 

≤8, 23% 9-11, 27% 12-14 and 24% 

15.  The average length of hospital 

stay was 17 ± 7 days, with 29% of 

patients staying 15-21 days, 27% 

8-14 days, 25% 1-7 days, 10% 22-28 

days and 9% more than 28 days 

(Table 2).
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Table 1

Sociodemographic characteristics of family caregivers of TBI patients  
(N = 146), Wenzhou, Zhejiang, PR China 

Characteristic Frequency*
n (%)

Gender

Male 44 (30)

Female 102 (70)

Age in years, mean ± SD 43 ± 11

Age group

18-29 years 24 (16)

30-44 years 59 (40)

45-59 years 49 (34)

≥60 years 14 (10)

Occupation

Unemployed 33 (24)

Government employee 24 (16)

Enterprise staff 21 (14)

Self-employed 22 (15)

Freelancer 21 (14)

Other 25 (17)
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Table 1 (cont)

Characteristic Frequency*
n (%)

Education level

None 12 (8)

Elementary school 31 (22)

Middle school 42 (29)

High school 48 (33)

College 11 (7)

Bachelor’s degree or above 2 (1)

Annual income

<CNY 100,000 43 (30)

CNY 100,000-200,000 44 (30)

>CNY 200,000 59 (40)

Relationship with TBI patient 

Spouse 77 (53)

Parent 38 (26)

Daughter/son 23 (15)

Sibling 6 (5)

Other relative 2 (1)

Health status

Healthy 91 (62)

With condition 55 (38)

*Unless otherwise stated

CNY: Chinese Yuan, CNY 1 = USD 0.145 (exchange rate as of January 2026); 
SD: standard deviation; TBI: traumatic brain injury
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Table 2

Sociodemographic characteristics and clinical pictures at admission of 
TBI patients (N = 146), The First Affiliated Hospital of Wenzhou Medical 

University, Wenzhou, Zhejiang, PR China 

Characteristic Frequency*
n (%)

Gender

Male 105 (72)

Female 41 (28)

Age in years, mean ± SD 41 ± 11

Age group

18-29 years 26 (18)

30-44 years 67 (46)

45-60 years 53 (36)

Occupation

Unemployed 23 (16

Government employee 15 (10)

Enterprise staff 27 (19)

Self-employed 45 (31)

Freelancer 15 (10)

Other 21 (14)

Education level

None 18 (12)

Elementary school 15 (10)

Middle school 46 (32)

High school 44 (30)

College 18 (12)

Bachelor’s degree or above 5 (4)
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Table 2 (cont)

Characteristic Frequency*
n (%)

Annual income

<CNY 100,000 46 (31)

CNY 100,000-200,000 54 (38)

>CNY 200,000 46 (31)

Clinical presentation at admission

Scalp injury 18 (12)

Skull fracture 5 (4)

Intracranial injury 120 (82)

Concussion 3 (2)

GCS score at admission, mean ± SD 8.8 ± 2.7

≤8 36 (26)

9-11 33 (23)

12-14 43 (27)

15 34 (24)

Length of stay, mean ± SD 17 ± 7

1-7 days 37 (25)

8-14 days 40 (27)

15-21 days 42 (29)

22-28 days 15 (10)

>28 days 12 (9)

*Unless otherwise stated

CNY: Chinese Yuan, CNY 1 = USD 0.145 (exchange rate as of January 2026); GCS: 
Glasgow coma scale; SD: standard deviation; TBI: traumatic brain injury
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TBI patients’ medical history

The most common presentation 

(82%) of the patients at hospital 

admission was intracranial injury, 

with a mean Glasgow coma scale 

(GCS) score of 8.8 ± 2.7, indicating 

m o d e r a t e  t o  s e v e r e  c o g n i t i v e 

impairment.  The average length 

of hospital stay was 17 ± 7 days.  

At  d i s c h a r g e ,  a l l  p a t i e n t s  h a d 

a  G C S  s c o r e  o f  1 5 ,  w h i c h  m e t 

our study inclusion criteria of a 

s tab le  condi t ion  and  d i scharge 

documentation. 

Family caregiver readiness for TBI 

patient’s hospital discharge

The mean ±  SD score  on the 

FAM-RHDS was 193 ± 42, ranging 

f rom 110  to  273 .   Based  on  the 

c l a s s i fi c a t i o n  o f  R a b a b a h  e t  a l 

(2025) ,  readiness  i s  categorized 

as low (score of 0-174), moderate 

(score of 175-230), and high (score 

o f  2 3 1 - 2 9 0 ) .   T h u s ,  t h e  f a m i l y 

caregiver readiness was considered 

moderate.  Subscale analysis (based 

on standardized item mean, ie, total 

score divided by number of items) 

revealed  that  fami ly  caregivers 

s c o r e d  h i g h e s t  i n  t h e  e x p e c t e d 

support domain (7.7 ± 2.1), followed 

by perceived coping ability (6.9 ± 

1.5) and knowledge (5.9 ± 1.4), with 

the lowest score in the personal 

status domain (3.3 ± 0.8) (Table 3).

The mean ± SD score for general 

s e l f - e ffi c a c y  a m o n g  t h e  f a m i l y 

caregivers was 27.6 ±  11.9,  with 

47% reporting a “good” level  of 

self-efficacy (Table 4).  Regarding 

family needs, the mean ± SD score 

was 59.4 ± 10.0, with 98% reporting 

“partly met” needs.  The mean ± SD 

QOLIBRI score was 59.4 ± 14.2, the 

possible score range being 0-100, 

with a higher score indicating a 

better health-related quality of life. 

P r e d i c t o r s  o f  f a m i l y  c a r e g i ve r 

readiness for TBI patients’ hospital 

discharge

M u l t i c o l l i n e a r i t y  a n a l y s i s 

revealed that  var iance  inflat ion 

factor (VIF) values for all predictor 

va r i a b l e s  we r e  < 3  ( e d u c a t i o n a l 

level  =  1 .56 ,  pat ient  age  =  1 .28 , 

self-efficacy = 1.82, family needs = 

1.69; TBI patient’s QOLIBRI score 

=  1 . 7 3 ) ,  i n d i c a t i n g  n o  m a r k e d 
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Table 3

Readiness scores of family caregivers for TBI patients’ hospital discharge (n = 146) 

Readiness for hospital discharge subscales Mean ± SD*

Personal status

TBI patients

Total score range, min-maxa 21.0-66.0

Total score 45.6 ± 11.1

la.  How physically ready is your TBI family member to go home? 6.9 ± 1.9

2a.  How would you describe your TBI family member’s level of 
pain or   discomfort today?

6.4 ±1.9

3a.  How would you describe your TBI family member’s strength today? 6.3 ± 1.9

4a.  How would you describe your TBI family member’s energy today? 6.4 ± 2.0

5a.  How much stress is your TBI family member feeling today? 6.6 ± 1.8

6a.  How emotionally ready is your TBI family member to go home 
today?

6.5 ± 1.9

7a.  How would you describe your family member’s physical ability 
to care for him/herself today (eg, hygiene, walking, toileting)?

6.5 ± 1.8

Family caregivers

 Total score range, min-maxb 24.0-67.0

 Total score 45.7±10.9

1b.  How physically ready are you to take your TBI family member 
home today?

6.9 ± 2.0

2b.  How would you describe your level of pain or discomfort today? 6.6 ± 1.8

3b.  How would you describe your strength today? 6.3 ± 1.9

4b.  How would you describe your energy today? 6.4 ± 1.9

5b.  How much stress do you feel today? 6.5 ± 1.9

6b.  How emotionally ready are you to take your TBI family 
member home today?

6.6 ± 1.8

7b.  How would you describe is your physical ability to care for your 
TBI family member today (eg,  helping with his/her hygiene, 
walking, toileting)?

6.5 ± 1.9
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Table 3 (cont)

Readiness for hospital discharge subscales Mean ± SD*

Knowledge

Total score range, min-maxc 23.0-76.0

Total score 53.3±12.6

8.     How much do you know about caring for your TBI family member 
after he/she goes home?

6.5 ± 1.9

9.   How much do you know about taking care of your TBI family 
member’s personal needs (eg, hygiene, bathing, toileting, feeding, 
exercising) after he/she goes home?

6.6 ± 1.9

10.      How much do you know about taking care of your TBI family member’s 
medical needs (treatment, medication) after he/she goes home?

6.7 ± 1.9

11. How much do you know about problems of your TBI family 
member to watch out for after going home?

6.7 ± 2.0

12.  How much do you know about who and when to call if your 
TBI family member has problems after going home?

6.7 ± 2.0

13.  How much do you know about restrictions (what your TBI family 
member is allowed and not allowed to do) after going home?

6.7 ± 1.9

14. How much do you know about your TBI family member’s 
follow-up medical treatment plan after going home?

6.7 ± 1.9

15.  How much do you know about services and information 
available to you and your family member in your community 
after going home?

6.7 ± 2.0

Perceived coping ability

Total score range, min-max 9.0-29.0

Total score 20.7±4.6

16.  How well will you be able to handle the demands of life at home? 6.9 ± 1.7

17.  How well will you be able to perform your TBI family 
member’s personal care (eg, eating, hygiene, bathing, 
toileting,) at home?

7.0 ± 1.6

18.  How well will you be able to perform your TBI family 
member’s medical treatments (eg, caring for a wound, 
breathing treatment, using equipment, giving medication in 
the correct amount and at the correct time) at home?

6.8 ± 1.6
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Table 4

Self-efficacy, family needs and QOLIBRI scores 

Tool Mean ± SD Category, score range
(n)

Self-efficacy (GSES) 27.6 ± 11.9 Good, 26.0-34.0 (47)

Family needs (FNQ-R) 59.4 ± 10.0 Partly met, score range 38.0-73.0 (98)

QOLIBRI 59.4 ± 14.2 Score range 0.0-100.0 (146)*

*Higher score indicates better health-related quality of life.

FNQ-R: family needs questionnaire-revised; GSES: general self-efficacy scale; 
QOLIBRI: questionnaire on quality of life after brain injury; SD: standard deviation

Table 3 (cont)

Readiness for hospital discharge subscales Mean ± SD*

Expected support

Total score range, min-max 13.0-39.0

Total score 20.7±4.6

19.  How much emotional support will you have after your TBI 
family member goes home?

6.8 ± 1.7

20.  How much help will you have, if needed, with your TBI family 
member’s personal care after he/she goes home?

6.8 ± 1.7

21.  How much help will you have, if needed, with your TBI family 
member’s household activities (eg, cooking, cleaning, shopping, 
babysitting) after he/she goes home?

6.8 ± 1.7

22.  How much help will you have, if needed, with your TBI family 
member’s medical care needs (treatment, medication) after he/
she goes home?

6.8 ± 1.6

*Unless otherwise stated
aScoring system: from 1a to 7a; bScoring system: from 1b to 7b; cScoring system: 
from 8 to 15; dScoring system: from 16 to 18; eScoring system: from 19 to 22

min-max: minimum value - maximum value; SD: standard deviation; TBI: traumatic 
brain injury
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multicol l inearity.   Addit ionally, 

a  c o m p a r i s o n  o f  s c a l e  i t e m s 

confirmed that GSES (measuring 

f a m i l y  c a r e g i v e r  c o n fi d e n c e ) 

a n d  F A M - R H D S  ( m e a s u r i n g 

f a m i l y  c a r e g i ve r  r e a d i n e s s  f o r 

TBI patients’ hospital discharge) 

assessed distinct constructs with 

no overlapping contents.  Multiple 

linear regression analysis identified 

five  s ignificant  predic tors  (age , 

educational  level ,  family needs, 

health-related quality of life, and 

self-efficacy) of  family caregiver 

readiness for TBI patients’ hospital 

discharge, which together covered 

74.6% of the variance (adjusted R² 

= 0.746) (Table 5).

Table 5

Multiple linear regression analysis of predictors of family caregiver 
readiness for BTI patient’s hospital discharge 

Variable b SE β t p-value*

Educational level 12.186 2.512 0.323 4.852 <0.001

Age -0.516 0.168 -0.135 -3.066 0.003

Self-efficacy 1.335 0.377 0.200 3.547 0.001

Family needs -0.732 0.201 -.210 -3.638 <0.001

Health-related quality of life 0.520 0.134 0.253 3.872 <0.001

R = 0.86; R² = 0.75; Adjusted R² = 0.746; Sest = 5.12

The regression model is 126.721 + (12.186×Educational level) - (0.516×Age) + 
(1.335×Self-efficacy) - (0.732×Family needs) + (0.520×Health-related quality 
of life)

*p-value<0.050 is considered statistically significant

b: unstandardized regression coefficient; R: multiple correlation coefficient; 
R²: coefficient of determination; SE: standard error; Sest: standard error of the 
estimate; t: Student’s t-statistic; VIF: variance inflation factor; β: standardized 
regression coefficient
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DISCUSSION

O u r  s t u d y  i n ve s t i g a t e d  t h e 

readiness for hospital  discharge 

among family caregivers of patients 

w i t h  t r a u m a t i c  b r a i n  i n j u r y  i n 

Wenzhou, China, and identified the 

predictive factors. 

Our findings revealed that 64% 

of  caregivers  (n =  94)  exhibi ted 

high readiness, while 36% reported 

low readiness, indicating notable 

v a r i a b i l i t y  i n  p r e p a r e d n e s s .  

Five s ignificant  predictors  were 

i d e n t i fi e d ,  n a m e l y  c a r e g i v e r 

e d u c a t i o n  l e ve l ,  f a m i l y  n e e d s , 

a n d  s e l f - e ffi c a c y ,  p a t i e n t ’ s  a g e 

a n d  q u a l i t y  o f  l i f e  a f t e r  b r a i n 

injury.  These factors accounted for 

74.6% of the variance in readiness 

s c o r e s .   T h e  h i g h  a d j u s t e d  R ² 

value (0.746) might be attributed 

to the comprehensive selection of 

predic tors ,  which  covered both 

c a r e g i v e r - r e l a t e d  ( e d u c a t i o n , 

family needs and self-efficacy) and 

patient-related (age and quality of 

life) factors, as well as the use of 

validated instrument scales that 

minimized overlapping scale items. 

Notably, cognitive impairment 

- one of the core sequelae of TBI 

targeted in our study - exerted a 

unique impact on family caregiver 

readiness for TBI patients’ hospital 

d i s c h a r g e .   U n l i k e  p h y s i c a l 

disabilities, cognitive impairments 

(eg, confusion, impulsive aggression 

and memory loss) create a “24-hour 

burden”  tha t  requi res  cons tant 

v i g i l a n c e ,  a s  p a t i e n t s  m a y  b e 

unable to recognize risks, adhere 

to treatment plans, or effectively 

communicate  their  needs .   This 

specific type of  chal lenge l ikely 

explained why self-efficacy emerged 

as a strong predictor:  caregivers 

with higher confidence in managing 

u n p r e d i c t a b l e  c o g n i t i v e  a n d 

behavioral symptoms were better 

prepared to handle the demands 

of  post-discharge care ,  whereas 

those with low self-efficacy might 

feel overwhelmed by the required 

persistent supervision.

O u r  fi n d i n g  t h a t  e d u c a t i o n 

w a s  t h e  s t r o n g e s t  p r e d i c t o r 

a l igns  wi th  the  g lobal  research 

linking higher education to better 

caregiving preparedness (Andriani 
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et al, 2022).  In the context of the 

Chinese healthcare system, which 

often requires family caregivers to 

navigate complex administrative 

procedures (eg ,  insurance claims 

a n d  f o l l o w - u p  a p p o i n t m e n t 

s c h e d u l i n g )  a n d  h a n d s - o n  c a r e 

tasks (eg, wound management and 

medication administration), without 

widespread access to professional 

home nursing services ( Jin  et  al , 

2023) ,  a  h igher - leve l  educat ion 

likely equips caregivers with better 

health literacy and problem-solving 

skills.   These capabilities enable 

t h e m  t o  u n d e r s t a n d  m e d i c a l 

informat ion ,  t roubleshoot  care-

r e l a t e d  i s s u e s ,  a n d  a d a p t  t o 

post -discharge  chal lenges  more 

effectively, thereby enhancing their 

readiness for discharge. 

I t  i s  worth  not ing  that  only 

1% of the family caregivers held a 

bachelor’s degree or higher, which 

m a y  n o t  r e p r e s e n t  t h e  g e n e r a l 

p o p u l a t i o n  o f  We n z h o u .   T h i s 

discrepancy could be attributed to 

the convenience sampling method 

u s e d ,  a s  t h e  c o h o r t  p r i m a r i l y 

included family  caregivers  who 

were available to provide full-time 

care (eg, housewives, middle-aged 

and elderly relatives), a group that 

has a lower educational attainment 

c o m p a r e d  t o  t h e  g e n e r a l  a d u l t 

population in Wenzhou. 

T h e  s i g n i fi c a n t  r o l e  o f  s e l f -

efficacy is in agreement with the 

study of Henriksson and Årestedt 

( 2 0 1 3 )  a n d  B a n d u r a ’ s  t h e o r y 

(Ouyang et al, 2023), while unmet 

family needs as a negative factor 

wa s  c o n s i s t e n t  w i t h  t h e  s t u d y 

o f  H u a n g  e t  a l  ( 2 0 2 2 )  a n d  t h e 

Caregiver  Stress  Process  Model 

(Kuang  et al ,  2023).  The positive 

c o r r e l a t i o n  b e t w e e n  p a t i e n t s ’ 

Q O L I B R I  s c o r e  a n d  c a r e g i v e r 

readiness corroborates the findings 

by Truelle et al (2020).  In addition, 

our study highlighted contextual 

n u a n c e s .   F o r  e x a m p l e ,  w h i l e 

education was a strong predictor, 

its effect might be moderated by 

systemic support.   The patients’ 

age also was a significant factor in 

our study cohort, which contrasts 

w i t h  o t h e r  s t u d i e s  w h e r e  i t  i s 

non-significant, possibly reflecting 

c u l t u r a l  o r  h e a l t h c a r e  s y s t e m 
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differences (Leonard  et  al ,  2024).  

This difference might also have been 

impacted by filial piety, a core value 

in Chinese culture that emphasizes 

children’s  responsibi l i ty to care 

for  elderly family members and 

spouses’ commitment to supporting 

each other (Liu, 2023).  For younger 

patients, caregivers (often parents or 

spouses) might feel a stronger sense 

of moral obligation to provide care, 

motivating them to seek additional 

k n o w l e d g e  a n d  a s s i s t a n c e  i n 

building self-confidence.  On the 

other hand, older patients might 

have more complex comorbidities 

alongside cognitive impairment, 

t h e r e b y  i n c r e a s i n g  c a r e g i v e r 

difficulty and reducing readiness.  

Additionally, filial piety may lead 

caregivers to prioritize the patient’s 

needs over their own, potentially 

masking  unmet  persona l  needs 

but reinforcing the link between 

family support (a component of the 

expected support evaluated in the 

FAM-RHDS) and readiness for the 

patient’s hospital discharge.

A key strength of our study is 

the use of  a validated readiness 

scale .   However ,  our  s tudy had 

two inherent  l imitat ions :  ( i )  we 

employed a single-site sampling 

and cross-sect ional  des ign;  and 

( i i )  we  used cr i ter ion  sampl ing 

based on particiapant’s willingness 

t o  p a r t i c i p a t e  t h a t  m i g h t  h a ve 

introduced select ion bias  as  we 

recruited participants who were 

available and willing to complete 

the questionnaire, and might have 

missed the most needy caregivers 

-  those  who were  too burdened 

by caregiving tasks to participate.  

This  omiss ion  could  lead  to  an 

overestimation of family caregiver 

readiness ,  as  the  sample  cohort 

might underrepresent caregivers 

with low preparedness and high 

need, limiting the generalizability 

o f  t h e  fi n d i n g s  t o  t h e  b r o a d e r 

populat ion of  family  caregivers 

of TBI patients.  Future research 

should employ longitudinal  and 

mult i -center  designs to val idate 

these  predic tors  over  t ime  and 

across different settings.

I n  c o n c l u s i o n ,  o u r  s t u d y 

h i g h l i g h t e d  t h a t  t h e  f a m i l y 

caregivers’ education, self-efficacy, 
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family needs, and patient-related 

factors significantly influenced their 

readiness for hospital  discharge 

of  TBI  pat ients .   These findings 

highlight the need of a multifaceted, 

i n d i v i d u a l i z e d  p l a n  f o r  f a m i l y 

caregiver preparedness of  a  TBI 

patient’s care in transitioning from 

a medical facility to a home setting.
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