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Effect of Family Caregiving on Depression in the 
First 3 Months After Spinal Cord Injury
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Objective  To investigate the effect of family caregiving on depression in the first 3 months after spinal cord injury 
(SCI).
Methods  A retrospective study was carried out on 76 patients diagnosed with an SCI from January 2013 to 
December 2016 at the Department of Physical Medicine and Rehabilitation of Kyungpook National University 
Hospital, Korea. Clinical characteristics including age, gender, level of injury, completeness of the injury, time 
since injury, caregiver information, etiology, and functional data were collected through a retrospective review of 
medical records. Depression was assessed using the Beck Depression Inventory (BDI). Patients with 14 or more 
points were classified as depressed and those with scores of 13 or less as non-depressed group.
Results  Of the 76 patients, 33 were in the depressed group with an average BDI of 21.27±6.17 and 43 patients 
included in the non-depressed group with an average BDI of 4.56±4.20. The BDI score of patients cared by 
unlicensed assistive personnel (UAP) was significantly higher than that of patients cared by their families 
(p=0.020). Univariate regression analysis showed that motor complete injury (p=0.027), UAP caregiving (p=0.022), 
and Ambulatory Motor Index (p=0.019) were associated with depression after SCI. Multivariate binary logistic 
regression analysis showed that motor completeness (p=0.002) and UAP caregiving (p=0.002) were independent 
risk factors.
Conclusion  Compared with UAP, family caregivers lowered the prevalence of depression in the first 3 months after 
SCI.
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INTRODUCTION

Depression is the most common psychological com-
plication of spinal cord injury (SCI) [1], and is known 
to adversely affect the physical rehabilitation process 
[2]. SCI is associated with weakness, sensory dysfunc-
tion, impaired respiratory function, neurogenic bladder 
or bowel, sexual dysfunction, and chronic pain, which 
lead to reduced mobility and function, and impairment 
of social and vocational roles [3,4]. Depression has been 
known to exacerbate these complications [5]. 

Depression is considered highly prevalent among SCI 
patients, and the estimated prevalence varies from 10%–
27% [6-9] partly due to the diversity of depression mea-
sures and different cut-off values. A recent meta-analysis 
of current studies revealed that the estimated mean prev-
alence of depression after SCI was 22.2% (range, 18.7%–
26.3%) [10]. However, most participants in those studies 
were patients with chronic SCI. In this study, we focused 
on SCI patients in the first 3 months and investigated the 
prevalence of depression in acute and sub-acute cases.

The role of caregivers in SCI rehabilitation is critical to 
rehabilitation. Caregivers not only take care of the pa-
tient’s physical well-being, but also provide emotional 
support [11]. Traditionally, family members played a key 
role in caring for patients; however, the rapidly changing 
social structure has transferred that role to non-family 
care workers [12]. Ahn et al. [13] found that family care-
giving lowered the risk of depression after a stroke. How-
ever, this relationship has yet to be studied in the context 
of SCI. 

Therefore, we sought to investigate the caregiving ap-
proaches among SCI patients and compared the risk 
of depression between patients cared for by family and 
those cared for by non-family care workers.

MATERIALS AND METHODS

Participants
Patients with SCI admitted to the Department of Re-

habilitation Medicine of Kyungpook National University 
Hospital from January 1, 2013 to December 31, 2016 were 
retrospectively identified. We selected 76 patients who 
had received at least 2 weeks of inpatient SCI rehabilita-
tion and were injured within a maximum of 3 months.

Inclusion criteria were: (1) age of 16 years or older, (2) a 

first episode of SCI within 3 months, (3) at least 2 weeks 
of inpatient SCI rehabilitation, and (4) no previous psy-
chological history. Exclusion criteria were: (1) cognitive 
impairment (Mini-Mental State Examination <20), and 
(2) presence of other central nervous system disease.

This study was approved by the Institutional Review 
Board of Kyungpook National University Hospital (No. 
2017-03-004).

Clinical measurements
Clinical characteristics of participants including age, 

gender, level of injury and completeness of the injury, 
time since injury, caregiver information, etiology and 
functional data were collected through retrospective 
chart review (RCR). We defined caregivers as those who 
had mainly assisted the patient with activities of daily liv-
ing (ADL) for at least the past 2 weeks. We classified the 
patients into two groups. The patients cared for by family 
members were classified as the family caregiving group 
and those cared for by non-family care workers as the 
unlicensed assistive personnel (UAP) caregiving group. 
UAP refers to personnel who assist the patient under the 
supervision of licensed nurses.

Neurological examination was conducted by rehabili-
tation physicians using the International Standards for 
Neurological Classification of Spinal Cord Injury devel-
oped by the American Spinal Injury Association (ASIA). 
A rating of A or B on the ASIA impairment scale (AIS) 
indicates motor complete injury whereas C or D is con-
sidered as motor incomplete injury.

Depression was assessed using the Beck Depression 
Inventory (BDI). The BDI consists of 21 self-reported 
questionnaires. Items are rated on 4-point scales, and 
the total score ranges from 0 to 63. A cut-off score of 14 is 
used to validate the differences between depressed and 
non-depressed patients [14]. Thus, we divided patients 
into two groups using the cut-off score of 14 in this study. 
Patients with 14 or more points were classified as the de-
pressed group and those with scores of 13 or less as the 
non-depressed group.

The balance function was assessed using the Berg Bal-
ance Scale (BBS). The BBS consists of 14 items that assess 
the ability to maintain positions or complete movement 
tasks of varying difficulty. The score of each item ranges 
from 0 to 4, and the sum score ranges from 0 to 56 [15]. 
The BBS has proved to be reliable in patients with SCI [16].
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Functional status was evaluated by the Modified Bar-
thel Index (MBI) and Ambulatory Motor Index (AMI). 
The MBI is used to assess the ability to perform ADL. 
Ten items are evaluated including functions of bowel, 
bladder, grooming, toilet use, feeding, transfer, walking, 
dressing, climbing stairs, and bathing. The MBI has been 
used extensively in SCI research [17] and is considered to 
show validity [18]. The AMI, derived from strength grades 
of hip and knee muscles, has been used as a clinical pre-

dictor of functional mobility [19].

Statistical analyses
Two-tailed t-tests were used to compare parametric 

data, and Mann-Whitney tests were used for nonpara-
metric data. Categorical variables were compared us-
ing chi-square or Fisher exact tests. To identify the risk 
factors predicting depression after SCI, a binary logistic 
regression analysis was conducted. The associations be-
tween various factors and depression were determined 
using univariate binary logistic regression analysis. The 
variables with a p-value less than 0.5 were included in a 
multivariable binary logistic regression model to identify 
independent risk factors. Statistical analyses were per-
formed using the SPSS version 20.0 (IBM SPSS Inc., Ar-
monk, NY, USA). A p-value less than 0.5 was considered 
statistically significant.

RESULTS

The 76 study subjects included 55 male and 21 female 
patients. The mean age was 54.28±14.53 years, and the 
mean time since the injury was 45.41±18.04 days. The 
most common injury level was cervical, followed by tho-
racic and lumbar injuries. Forty-eight patients were cared 
for by family members and 28 patients were cared for by 
UAP. Depressive symptoms were identified in 33 patients 
and the average BDI score was 11.82±9.78. The clinical 
characteristics of the participants are listed in Table 1.

Family caregivers included spouses, adult children, 
parents, siblings, and adult grandchildren (Fig. 1).

Table 1. Clinical characteristics of the participants (n=76)

Characteristic Value
Age (yr) 54.28±14.53

Sex

   Male 55 (72.4)

   Female 21 (27.6)

ASIA impairment scale

   A 10 (13.2)

   B 8 (10.5)

   C 15 (19.7)

   D 43 (56.6)

Lesion location

   Cervical 50 (65.8)

   Thoracic 19 (25.0)

   Lumbar 7 (9.2)

Caregiver type

   Family 48 (63.2)

   Unlicensed assistant personnel 28 (36.8)

Etiology

   Traumatic 62 (81.6)

   Non-traumatic 14 (18.4)

Depression

   Depressed (BDI ≥14) 33 (43.4)

   Non-depressed (BDI <14) 43 (56.6)

BDI 11.82±9.78

MMSE 27.30±2.37

BBS 25.63±22.75

MBI 47.91±32.74

AMI 50.96±34.18

Time since injury (day) 45.41±18.04

Values are presented as mean±standard deviation or num-
ber (%).
ASIA, American Spinal Injury Association; BDI, Beck 
Depression Inventory; MMSE, Mini-Mental State Exami-
nation; MBI, Modified Barthel Index; BBS, Berg Balance 
Scale; AMI, Ambulatory Motor Index.

Adult grandchildren
1 (2%)

Adult children
7 (14%)

Siblings
3 (6%)

Parents
6 (12%)

Spouses
33 (66%)

Fig. 1. Pie chart showing the distribution of family caregivers.
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The association between various factors and caregiver 
types is shown in Table 2. The BDI score was significantly 
higher in the UAP caregiving group than in the family 
caregiving group (p=0.02). Other factors were not signifi-
cantly associated between each group.

Univariate binary logistic regression showed that motor 
completeness (odds ratio [OR]=3.524; 95% confidence in-
terval [CI], 1.153–10.765; p=0.027), UAP caregiving (OR= 
3.091; 95% CI, 1.175–8.130; p=0.022), and AMI (OR=0.983; 
95% CI, 0.969–0.997, p=0.019) were significantly associ-
ated with depression after SCI. Multivariate analysis of 

the significant risk factors revealed that motor complete-
ness (OR=7.821; 95% CI, 2.108–29.011, p=0.002) and UAP 
caregiving (OR=6.282; 95% CI, 1.973–19.995; p=0.002) 
were independent risk factors for depression post-SCI. 
However, AMI was not an independent risk factor for 
predicting depression in multivariate analysis. Logistic 
regression analysis is detailed in Table 3.

DISCUSSION

The prevalence of depression in SCI patients during 

Table 2. Comparison between patients in the UAP and family caregiving groups

UAP caregiving (n=28) Family caregiving (n=48) p-value
Age (yr) 55.36±15.34 53.65±14.17 0.624

MMSE 26.79±2.81 27.60±2.05 0.148

BDI 15.21±8.20 9.83±10.16 0.020*

BBS 21.07±20.42 28.29±23.81 0.167

MBI 48.14±29.62 47.77±34.72 0.962

AMI 50.95±26.56 50.97±38.20 0.998

Time since injury (day) 46.57±17.98 44.73±18.22 0.670

Values are presented as mean±standard deviation. 
UAP, unlicensed assistive personnel; MMSE, Mini-Mental State Examination; BDI, Beck Depression Inventory; BBS, 
Berg Balance Scale; MBI, Modified Barthel Index; AMI, Ambulatory Motor Index.
*p<0.05.

Table 3. Binary logistic regression of the variable factors for predicting depression after spinal cord injury

Univariate analysis Multivariate analysis
OR (95% CI) p-value OR (95% CI) p-value

Age 1.029 (0.995–1.064) 0.096 NA NA

Female (vs. male) 2.159 (0.777–5.994) 0.131 NA NA

Tetraplegia (vs. paraplegia) 0.667 (0.257–1.732) 0.405 NA NA

Motor completeness 
   (vs. motor incompleteness)

3.524 (1.153–10.765) 0.027* 7.821 (2.108–29.011) 0.002**

UAP caregiving 
   (vs. family caregiving)

3.091 (1.175–8.130) 0.022* 6.282 (1.973–19.995) 0.002**

Traumatic injury 
   (vs. non-traumatic injury)

0.351 (0.105–1.173) 0.089 NA NA

BBS 0.990 (0.970–1.010) 0.313 NA NA

MBI 1.002 (0.988–1.016) 0.770 NA NA

AMI 0.983 (0.969–0.997) 0.019* 0.999 (0.976–1.022) 0.919

Time since injury 1.013 (0.987–1.039) 0.340 NA NA

OR, odds ratio; CI, confidence interval; AIS, American Spinal Injury Association (ASIA) Impairment Scale; UAP, un-
licensed assistive personnel; BBS, Berg Balance Scale; MBI, Modified Barthel Index; AMI, Ambulatory Motor Index; 
NA, not applicable.
*p<0.05, **p<0.01.
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the first three months was 43% in this study, which is 
greater than in the general medical population [20,21]. It 
is consistent with previous studies in that SCI patients are 
prone to depression [6-10]. SCI is a devastating injury for 
the patients as well as their family members, and depres-
sion after SCI may aggravate the morbidity. Therefore, 
the high prevalence of depression after SCI underscores 
the need for screening and treatment of all the patients 
during SCI rehabilitation, especially in acute or sub-
acute phases.

Our study also found that motor complete injury in-
creased the risk of depression. Previous studies suggested 
that injury severity was not related to the risk of depres-
sion after SCI [22], which is inconsistent with our find-
ings. As the patients in this study were diagnosed with an 
SCI within 3 months, those with motor incomplete injury 
were likely to be on the path to recovery. The expectation 
of recovery contributed to alleviation of depression after 
SCI as shown in a previous study [23].

In this study, family caregiving was associated with low-
er rates of depression after SCI. To our knowledge, this is 
the first study to compare the prevalence of depression 
among SCI patients cared by family and UAP. Most of the 
previous studies focused on the caregivers’ depression. 
Instead, we focused on the relation between each care-
giver type and patients’ depression. Consequently, this 
study suggests that patients with family caregivers are at 
a lower risk of depression after SCI.

A few previous studies emphasized the role of family 
members in caring for patients [24,25]. Family caregiving 
offers functional assistance, social support, and emotion-
al encouragement. Patients feel secure with their family, 
so their assistance might prove better in restoration of lo-
comotion and balance [24]. In addition, family members 
know their patients best, which may contribute to effec-
tive motivation and encouragement. Tsouna et al. also 
reported that high emotional support provided by family 
caregivers significantly affected rehabilitation process [26]. 
Dissatisfaction with care workers might affect depression 
and rehabilitation adversely. Lee et al. [27] reported that 
a low degree of satisfaction with care workers might result 
in early discharge from rehabilitation hospital. 

Though family caregiving has specific advantages, it 
is not without weaknesses. Most family caregivers as-
sume their role without preparation and faced distressing 
situations, such as financial strain, physical stress, and 

emotional distress [28,29]. Occasionally, they may aban-
don their jobs, particularly when patients stayed longer 
at hospitals or became disabled, which implied that the 
adversity deprived the family of two members’ income. 
Legal nursing leave for families of SCI patients might be 
helpful to prevent these situations. Moreover, their anxi-
ety could be exacerbated by a lack of knowledge of mea-
sures to assist the patients physically and emotionally 
after discharge. Therefore, caregivers may need financial 
support, legal nursing leave, and periodic consultations 
with pain physicians and psychologists, and appropriate 
education to provide care. We hope that policymakers 
and healthcare providers consider the needs of family 
caregivers.

The Korean Ministry of Health and Welfare established 
a comprehensive nursing care service to reduce the role 
of family caregivers by providing comprehensive care 
services through professional nursing staff [30]. However, 
this system is associated with expansion of nursing per-
sonnel, appropriate compensation for nurses, and the 
risk of potential safety hazards, such as falls. Expansion 
of the role of caregivers is expected to further increase the 
physical and emotional stress of nurses [31]. In addition, 
nurses may not be able to stay with the patients to talk 
and provide emotional support. In other words, compre-
hensive care services cannot completely replace family 
caregivers.

There are some limitations in this study despite its 
novelty and focus on the type of caregivers, and the con-
sequences thereof. First, the small sample size requires 
cautious interpretation. Second, only the BDI was used 
as a measure of depressive symptoms. The BDI measures 
depression severity, but does not necessarily correspond 
to major depressive disorder according to the Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria. Nevertheless, in clinical situations, the BDI has been 
widely used as a screening measure and researchers have 
attempted to determine cut-off scores to indicate clini-
cal depression [32]. Moreover, the consistency of inter-
nal coefficients of BDI was excellent in previous studies 
[33,34]. Third, we failed to consider the socioeconomic 
indicators, such as education, income, and marital sta-
tus. Further studies are required to confirm the findings 
in this study. Fourth, this study focused only on acute 
and sub-acute patients. Longitudinal studies suggested 
that depression scores after SCI increased gradually until 
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48 weeks [5,35]. Therefore, the caregiver burden might 
be greater in the chronic phase, and longitudinal stud-
ies need to investigate the impact of caregiver type on 
chronic SCI patients. 

In summary, depression is highly prevalent in SCI pa-
tients during the first 3 months and motor complete inju-
ries increased the risk of depression. Furthermore, family 
caregiving is associated with a lower risk of depression 
after SCI. Therefore, compared with UAP caregiving, fam-
ily caregiving lowers the risk of depression after SCI, at 
least in the first 3 months. We expect that these findings 
will be considered during family consultation, especially 
in the acute or sub-acute phases. 
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