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Abstract
Background: Spinal cord injury (SCI) causes the loss of biopsychosocial functions, body dysfunctions,
decreased functional independence level, limitations in activities, and participation restriction. For recovery of
functioning, comprehensive inpatient rehabilitation programs are necessary, which are more focused on recovery of
physical status, capacity, functional independence level, maintenance of existing skills, and improvement of activities
in daily life. In the long-term context, functioning improves naturally by engaging in various activities of everyday life.
The aim of this study was to evaluate the changes in functioning and functional independence following 15 years
after SCI.
Material and Methods: A total of 109 people with SCI were enrolled in the study during 2007-2015. The study
was carried out during inpatient rehabilitation in the Centre of Rehabilitation, Physical and Sports Medicine. The
second assessment was performed after 1-15 years. For evaluation functional independence, the Functional
Independence Measure (FIM) was used. Functional problems were assessed by the Comprehensive ICF Core Set
for SCI.
Results: Rehabilitation mostly increased the functional independence level and significantly decreased the
severity of body dysfunctions and participation restriction in daily life. In the long-term context, the reached functional
independence level of persons with SCI did not change significantly and remained stable, but dysfunctions of muscle
strength, physical endurance, moving around, and participation in household and leisure activities significantly
decreased. In the long-term context, the percentage of employed subjects and having higher education increased.
Conclusion: Rehabilitation after SCI effectively improves patients’ severe functional problems, but in the
following periods, functioning increases each year after SCI by naturally engaging in daily living activities.
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Background
During recent years, intensively changing people’s living habits,
associated with changes in the country’s social, economic, and
demographic situation, are increasing the risk of traumatism; therefore,
spinal cord injury (SCI) are more common especially among young
people. The incidence of SCI in developed European countries is
increasing: an average of 25.5 new SCI cases per million population
per year (95% CI: 21.7 to 29.4), with frequency in different countries
ranging from 2.1 to 130.7 new SCI cases each year [1,2]. The incidence
of SCI in Lithuania is 24 new SCI cases per million per year [3-5]. Many
studies [6-8] have confirmed that SCI more often occurs among young
and physically active men aged from 29.7 to 35.2 years on average
(from 72.1% to 85.3%). In Lithuania, two-thirds of people with SCI
are younger than 30 years, and the ratio of men to women is 3.2:1.0
[9]. The prevalence of traumatic SCI ranges from 74.4% to 82.0% of all
SCI cases, and of them, 49.4% to 62.1% are caused by motor transport
accidents; 26.7% to 43.1%, by falls or jumps into water; and 16.8% to
22.3%, sports injuries [10].
SCI causes a loss of biopsychosocial functions: altered body
functions, decreased physical capacity and disrupted mobility,
functional independence in daily life and social activities [1]. After
SCI for recovery of biopsychosocial functions, comprehensive
multidisciplinary rehabilitation as a biopsychosocial model is necessary,
which is more focused on improving the physical status and physical
capacity as well as developing functional independence and mobility
skills. During re-rehabilitation inpatient programs (1-3 years after
SCI), efforts are made to maintain the existing skills and to improve
functioning, physical activity, participation in daily living activities,
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and successful social integration [11,12]. However, during this period,
psychological and social problems and obstacles emerge as people
with SCI often distance themselves from society [13]. In the long-term
period, physical strength, endurance, and functional skills of people
with SCI slightly improve, and functioning and socialization processes
improving each year after SCI by naturally engaging and participating
in everyday life show capabilities to adapt to the environment, greater
involvement in different activities and better outcomes although it often
depends on the surrounding environment [14,15].
Other authors [16,17] discuss about associations between
functioning in daily life of this population and social interactions as
well as relationships with loved ones (friends, family, acquaintances),
community support by ensuring training of independent living skills
and adjustment to a new life, continuity and integration of selfrealization in the community [18]. It should be noted that depending
on successfully solved problems, favorable social conditions, social
support, and state policy during the primary rehabilitation program
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in the postacute period after SCI, an employment and socialization
process of these people develops in the long-term period [19,20].
Recently, it has been reported that changes in daily activity of
people with SCI are more associated with the ability to use their skills
[21] and opportunities to maintain a physically active lifestyle [22,23].
People with better physical capacity indicators are more active in daily
and community life, better manage self-control mechanisms, and
feel more emotionally stable [24,25]. According to authors [26,27], it
is important during the inpatient rehabilitation program to promote
physically active lifestyle and activities in daily life as well as to increase
motivation to engage in vigorous physical activity not only during
exercise, training or active leisure, but also during household activities.
In scientific literature, there is a lack of data on changes in
biopsychosocial functions (body functions, activities and participation
in daily life) of persons who sustained SCI, and the data available are
ambiguous. Moreover, longitudinal studies that would evaluate the
extent of the problems experienced in the context of time, i.e. during
comprehensive multidisciplinary inpatient rehabilitation in acute,
postacute, and long-term periods (1–15 and more years) after SCI, are
scarce. In our longitudinal study, relevant and insufficiently investigated
changes in functioning during different periods after SCI, in order
to determine exact time during which the highest recovery of body
functions was achieved, the highest level of functional independence
was reached, and subjects were mostly physically and socially active
in daily living activities, were investigated. The latter knowledge
would allow us to understand the problems of this population during
rehabilitation and after discharge in order to plan and maintain the
strategy of necessary support and means for improvement of the
rehabilitation system and successful social integration after SCI.

Material and Methods
Study population
A total of 109 people with SCI were enrolled in a 3-period
longitudinal study: during the primary inpatient rehabilitation
program, re-rehabilitation inpatient program, and in long-term
period. Patients after SCI onset participated in the primary inpatient
rehabilitation program (post-acute period after SCI onset) at the Centre
of Rehabilitation, Physical and Sports Medicine, Vilnius University
Hospital Santaros Clinics (2007-2015) were involved in our research.
During inpatient re-rehabilitation (1–3 years after SCI), these patients
were involved in our research for the second time. In the long-term
period (3–15 years after SCI), these patients were involved in our study
for the third time during independent life skills and recreation camps in
the Landscape Therapy and Recreation Centre. It is important to note,
that 35 participants (of 109 participants) in long-term period have
experienced SCI 7-15 years ago, and in primary and re-rehabilitation
inpatient programs participated in the Centre of Rehabilitation,
Physical and Sports Medicine, Vilnius University Hospital Santaros
clinics over 7 years ago, therefore a retrospective analysis of medical
documentation was carried out. The participants in long-term period
were divided into 3 groups according the time after SCI: 1) 3–5 years
(n=38); 2) 5-10 years (n=38); and 3) 10-15 years (n=33).
The inclusion criteria were as follows: age of 18-59 years, traumatic
or non-traumatic SCI AIS A, B and C level, stable health status, and
voluntary participation (confirmed by a signature in the informed
consent).
The exclusion criteria were as follows: age of more than 60 years,
SCI at the high level (cervical C1-C4 level and/or above it), SCI level
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AIS D and E (patients were excluded in this research because they
recovered quickly and they do not experience such severe functional
problems), oncological diseases, and unstable health status.

Ethical issues
Ethical approval was obtained from the Lithuanian Bioethics
Committee (protocol No. 1.17/3/2011). All the participants provided
written informed consent at initial assessment. Participants were
required to consent to complete the questionnaire and undergo a brief
examination of physical and functional status as well as evaluation of
functional problems and functioning level in activities of daily living.

Instruments
In order to assess the changes in biopsychosocial functions and
to determine the most frequent functional problems during different
periods, biopsychosocial functions were evaluated on admission to and
at the end of inpatient primary/re-rehabilitation programs, and in the
long-term context during independent life skills camps, the subjects
were evaluated once.

Sociodemographic and SCI-related characteristics
In order to analyse the changes in socio-demographic
characteristics, employment status, activities in everyday life and with
SCI related information (SCI level, grade and time after SCI onset),
each person had to complete a questionnaire during a direct interview.

Functional Independence Measure (FIM)
In order to analyse the efficiency of rehabilitation after SCI,
experienced health problems, changes in everyday skills and functional
status, the Functional Independence Measure (FIM) was applied. This
test is a very sensitive tool that allows the evaluation of changes in
functional status and capacity of subjects of different age, sex, and SCI
level during rehabilitation and after discharge and allows the accurate
determination of need for assistance in physical activities in everyday
life. In order to analyze a functional independence level in more
detail, we also examined the changes in 13 physical items of the FIM
score (physical FIM), defining disability in motor function (self-care,
sphincter control, and mobility).

Comprehensive ICF Core Set for SCI
In order to assess the changes in subjects’ functioning and
to determine dysfunctions, the Comprehensive International
Classification of Functioning (ICF) Core set for SCI was used. General
mental functions, sensory functions and pain, neuromusculoskeletal
and movement-related functions, physical endurance, weight
maintenance functions, activities and participation in different life
situations were evaluated. According to whether subjects had or did not
have functional problems, they were divided into the groups (Table 1).

Statistical analysis
Statistical analysis was performed using SPSS 19.0 computer
software statistical package. Descriptive statistics was used for the
calculation of the numerical characteristics of a variety of demographic,
medical and sociodemographic indicators. The chi-square (χ2) criterion
was used for the comparison of qualitative variable frequency, expressed
as a percentage. The student t test for independent/dependent samples
was applied to compare the means of independent/dependent variables.
For the comparison of dichotomous variables in different moments
of rehabilitation, McNemar criteria were used; for the comparison
of dependent samples when variables were measured on an ordinal
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Body functions
Functional problems (having/not having)
Unidentified dysfunction–body dysfunction is
absent or very slight

Assessment classification
0 – no dysfunction
(0%–4%)
1 – slight dysfunction
(5%–24%)

Identified dysfunction–severe (moderate, high and 2 – moderate dysfunction
complete) body dysfunction
(25%–49%)
3 – high dysfunction
(50%–95%)
4 – complete dysfunction
(96%–100%)
Activity and Participation
Unidentified limitation of activity – the difficulty of 0 – no difficulty (0%–4%)
participating in activities is absent or very slight
1 – slight difficulty (5%–
24%)
Identified limitation of activity – severe (moderate, 2 – moderate difficulty
high and complete) difficulty of participating in
(25%–49%)
activities
3 – high difficulty (50%–
95%)
4 – complete difficulty
(96%–100%)
Table 1: The distribution of subjects according to functional problems.

scale, the Wilcoxon criterion, and to compare the means of variables
of different groups, univariate ANOVA. In order to determine
which groups significantly differed, we applied a post-hoc multiplecomparison procedure and Tukey HSD. The differences between the
comparison groups were considered statistically significant when
P<0.05.

Results
Sociodemographic and SCI-related characteristics
SCI occurred significantly frequently in men than women (n=82,
75.2% and n=27, 24.8%, respectively). The mean age of the subjects
when they experienced SCI was 29.75 years (SD, 9.51 years; range,
18–59 years; 95% CI, 28.57 to 31.45 years). Men and women were agematched (p=0.599). Nearly 70% of the subjects belonged to the 18-34
year age group: 32.1% were aged <24 years; 37.6%, 25-34 years; 23.9%,
35-49 years; and 6.4%, 50 and more years.
Traumatic SCI was more frequent than nontraumatic SCI (n=96,
88.1% vs. n=13, 11.9%) and its frequency was similar in both men and
women (p>0.05). Motor accidents (42.2%), sports or diving into water
(22.0%), and domestic accidents and falls from height (20.2%) were
the most common causes of traumatic SCI. Even 43.1% of the subjects
who sustained SCI consumed alcohol within 6 hours before SCI. The
causes of nontraumatic SCI (11.9% of subjects) were related to medical
and surgical interventions or complications and other specific causes
(suicide attempts, abscesses, and infections). SCI most frequently
occurred at the thoracic level (n=62, 56.9%); the prevalence of SCI
at the cervical and lumbar levels was 35.8% (n=39) and 7.3% (n=8),
respectively. SCI classified as AIS A level predominated (74.3%), AIS B
(15.4%), and AIS C (10.2%).
After SCI, 58 (53.2%) subjects were single; 32 (29.4%), married;
10 (10.9%), divorced; 2 (1.83%), widowed; and 7 (6.4%), living with
a girlfriend / boyfriend. During the long-term period, unmarried
persons still accounted for the largest proportion (n=48, 44.0%), but
the percentage of living with a girlfriend/boyfriend increased to 11.9%
(n=13).
The results showed that subjects studied and actively sought to
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gain better education level: at the time when SCI occurred, 33.9% of
the subjects had college education; 31.2%, special/advanced vocational
education; and 18.3%, higher education. During the long-term period,
the percentage of the subjects with higher education accounted to
25.7% subjects. It should be noted that the greatest subjects’ enrollment
in studies was observed during the first 5 years after SCI.
During the long-term period, the percentage of employed subjects 2
doubled as compared with the first 3 years after SCI (Table 2). In the first
year after discharge from primary rehabilitation, 8.3% of the subjects
were employed, and of them, 66.7% returned to the workplace where
they worked before SCI onset. In the long-term period, dominated
permanent job and jobs at home (Table 2).
Full-time jobs of mild or very mild intensity dominated, though the
percentage of people having jobs of average intensity increased in the
long-term period (p<0.001) (Table 3).

The changes of functional independence
To determine the changes of functional independence during
inpatient rehabilitation programs and in long-term period taking into
account age, gender, level and type of SCI, we analyzed the changes
of FIM score means. Participation in primary inpatient rehabilitation
program statistically improved independence level and was found the
largest increase in average FIM score (change of 31.85 ± 11.78 score,
p<0.001). At the beginning of re-rehabilitation inpatient program,
comparing with the end of primary rehabilitation program, FIM score
mean decreased (negative change –2.50 ± 5.70, p<0.001). However, the
FIM score during the re-rehabilitation inpatient program significantly
increased (change 12.54 ± 4.41; p<0.001) and in the long-term period,
subjects reached the highest independence level (change of 6.42 ± 4.94
score, p<0.001) (Table 4).
Analysis of changes in functional independence from the beginning
of primary inpatient rehabilitation to different long-term periods
(3-5 years, 5-10 years and 10-15 years after SCI) revealed that at the
Employment
status

<1 year after SCI

1–3 years after
SCI

3–15 years after
SCI

Unemployed

100 (91.7)

90 (82.6)

61 (56.0)

Employed

9 (8.3)

19 (17.4)

48 (44.0)

P*

0.001
<0.001

P*
Permanent job

6 (66.7)

7 (36.8)

12 (25.0)

Private business

3 (33.3)

3 (15.8)

7 (14.6)

Short-term jobs

–

–

6 (12.5)

Work to order

–

2 (10.6)

6 (12.5)

Job at home

–

7 (36.8)

17 (35.4)

Values are n (percentage). SCI, spinal cord injury. *McNemar criteria.
Table 2: Distribution of the subjects by employment status in a 1–15 years after
SCI.
Duration of working <1 years after
day
SCI

1–3 years after
SCI

3–15 years after
SCI

Full-time (6–7 h/day)

4 (44.4)

10 (52.6)

15 (31.3)

Half-time (3–4 h/day)

2 (22.2)

5 (26.3)

13 (27.1)

Few hours a day

3 (33.4)

2 (10.5)

12 (25.0)

2 (10.5)

8 (16.7)

According to the need –
P*

0.001
<0.001

Values are n (percentage). SCI, spinal cord injury; *Wilcoxon criterion.
Table 3: Distribution of the subjects by duration of working day.
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beginning of the primary inpatient rehabilitation program the subjects’
independence level was similar (f=1.196, p=0.306). In the long-term
period, there was a significant difference in the FIM changes between
the groups (level of significance of Tukey HSD criteria, p<0.05): subjects
had a significantly lower FIM score at <5 years than at 5-10 years after
SCI (p=0.036), but there was no significant difference when compared
to 10-15 years after SCI (p=0.087) (Table 5).

of functioning during different periods after SCI, the component Body
Functions was analysed. Analysis of general mental functions showed
that the majority of subjects had only slight emotional (b152), sleep
(b134) and energy and drive (b130) disorders, except for an increase
in self-confidence problems during the first 3 years after SCI (P>0.05),
although in the long-term period, these problems significantly
decreased (P=0.041) (Table 7).

The analysis of the FIM score in different periods after SCI showed
that functional independence level more increasing significantly during
first 5 years after SCI onset (p<0.05) and in 5-10 and 10-15 years after
SCI onset periods significantly not changed and FIM level remains
stability (p>0.05).

During different periods after SCI, subjects’ sensory intensity of
pain (b280) significantly reduced (P<0.001): after SCI the majority of
patients experienced severe (complete, high, or moderate) pain in head
and neck, back, and upper extremities, which significantly decreased
during inpatient rehabilitation programs and in the long-term period
only slight pain of these localizations persisted (p<0.05). However,
the percentage of the subjects experiencing pain in upper extremities
and joints significantly increased in the long-term period (p<0.001)
(Table 8). Table 9 shows that after SCI for the majority of subjects’ the
physical endurance (b455) was completely impaired and prevailed
severe (complete, high or moderate) dysfunctions of muscle strength
(b730): whole body muscles (48.5% of subjects), upper limbs muscles
(44.1%) and muscle endurance (86.2%). During inpatient rehabilitation
program statistically improved the muscle functions (p<0.001), but
physical endurance statistically not have improved (p>0.05). The
greatest improvement of physical endurance and supporting muscle
functions was observed in long-term period (p<0.05). Muscle tone
dysfunctions significantly increased during the primary inpatient
rehabilitation program (p=0.025) and decreased during the long-term
period (p=0.015). Body weight maintenance (b530) dysfunctions
significantly increased in the period between inpatient rehabilitation
programs and long-term period (p<0.001).

The FIM score of subjects with a different SCI level was
significantly increased from the beginning of inpatient rehabilitation
at different periods: subjects with SCI at the cervical level achieved an
independence level lower by a score of 14.97±5.83 than subjects with
SCI at the thoracic and lumbar levels (p<0.05) (Table 6).
Comparison of the functional independence level between the
subjects of different age showed that men and women did not differ
significantly (p>0.05).

Changes in functioning
Body functions: In order to identify the most common problems
Period

Total FIM score
mean±SD

Primary rehabilitation program
(n=109)

95% CI

on
53.83±9.62
admission

61.28–74.89

at
discharge

85.68±12.21

80.95–92.57

Re-rehabilitation program (n=109) on
83.18±10.30
admission

79.42–86.62

at
discharge
Long-term period (n=109)

FIM score in different periods after SCI (mean±SD)

95.72±9.87

88.8–101.69

102.15±9.79

101.12–106.47

P*
Long-term period (n=109)
3–5 years after SCI (n=38)

99.87±11.09

97.78–107.94

5–10 years after SCI (n=38)

103.98±8.71

99.54–111.25

10–15 years after SCI (n=33)

103.19±6.82

101.25–111.71

0.001

<5 years after SCI (n=38)

99.87±11.09

5–10 years after SCI (n=38)

103.98±8.71

10–15 years after SCI (n=33)

103.19±6.82

0.179

FIM score changes from the beginning of primary rehabilitation to different
long-term periods (mean of changes±SD)

<0.001

P*

P*

The beginning of primary rehabilitation (n=109) 53.83±9.62

The beginning of primary rehabilitation (n=109)
<5 years after SCI (n=38)

44.94±11.65

5–10 years after SCI (n=38)

51.01±8.79

0.036

0.087

SCI, spinal cord injury; FIM, Functional Independence Measure; *Student t test for
dependent sample.

0.179

FIM, Functional Independence Measure. *Student t test for dependent samples.

Table 5: The comparison of FIM score changes in the different periods after SCI.

Table 4: The total FIM score in different periods after SCI.
Period

Functional Independence level, score
Cervical level (n=39)
mean±SD
49.28±7.98

95% CI

54.12–61.25

mean±SD
58.50±10.1

95% CI

on admission
at discharge

72.30±16.74

65.45–78.54

96.36±16.59

92.7–104.63

93.13±5.89

86.57–97.54

Re-rehabilitation program (n=109)

on admission

70.77±8.91

64.36–76.79

88.18±6.32

86.14–104.7

93.38±9.21

88.31–102.25

at discharge

86.71±15.09
P*

56.08±9.57

Lumbar level (n=8)

95% CI

Primary rehabilitation program
(n=109)

Long-term period (n=109) 93.10±8.00

41.12–52.87

Thoracic level (n=62)
mean±SD

51.21–69.45

80.45–89.12

106.65±8.14

102.1–107.9

101.63±10.3

98.56–109.27

90.12–95.17

107.39±6.26

105.6–109.2

105.63±8.7

99.87–111.36

<0.001

<0.001

<0.001

Long-term period
3–5 years after SCI (n=38)

87.19±14.44

82.65–93.87

103.21± 8.87

98.2–104.36

108.96±12.78

101.2–109.87

5–10 years after SCI (n=38)

89.80±15.70

83.45–95.74

105.96±12.78

102.7–107.17

111.0±12.53

106.2–112.43

10–15 years after SCI (n=33)

95.24±8.75

91.24–98.13

104.91± 2.14

103.3–108.49

113.39±6.21

108.54–113.52

0.097

-

-

0.083

-

P*

0.123

FIM, Functional Independence Measure. *Student t test for dependent samples.
Table 6: The comparison of total FIM score between subjects with different SCI level.
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b1266 Selfconfidence

Primary rehabilitation
program (n=109)

Re-rehabilitation
program (n=109)

on
admission

at
discharge

on
admission

at
discharge

21 (19.3)

24 (22.3)

29 (26.6)

27 (24.8)

1
0.157

16 (14.6)

b134 Sleep
functions

53 (48.3)

17 (15.3)

P*

0.041

16 (14.6)

0.658

13 (12.3)

37 (33.7)

0.459

22 (20.5)

23 (21.5)

20 (18.5)

0.100
0.248

Primary rehabilitation
program (n=109)

Re-rehabilitation
program (n=109)

on
at
on
at
admission discharge admission discharge

b28013 Pain in
back
b28014 Pain
in upper
extremities

51 (46.8)

45 (41.3)

0.008
0,845

96 (88.0)

92 (84.3)

0.001
0.147

53 (48.7)

52 (47.6)

0.001

39 (35.8)

87 (79.8)

48 (44.1)

b7305 Whole
body muscles

53 (49.2)

49 (44.9)

0.054
58 (52.6)

44 (40.4)

b735 Muscle
tone functions

b740 Muscle
endurance
functions

12 (10.9)

9 (7.3)

0.102
3 (2.8)

0.157

0.003

43 (39.4)

38 (34.8)

28 (25.7)

<0.001

23 (20.9)

21 (19.1)

97 (89.0)

0.015

102 (94.4)

<0.001
P*

16 (14.6)

0.159
0.037

107 (99.1)

27 (24.6)

0.002
0.593

22 (20.3)

36 (32.9)

96 (88.1)

82 (75.4)

<0.001
0.039

<0.001

Values are number (percentage). *Wilcoxon test.
10 (9.2)

0.162

4 (3.9)

41 (38.2)
0.004

0.035

<0.001
17 (15.8)

45 (41.3)

P*

68 (61.8)

<0.001

0.055

47 (43.2)

0.56

52 (47.7)

44 (40.4)

0.873

0.046
b7603
Supporting
muscle
functions

45 (41.1)

0.059

P*
93 (84.6)

<0.001

45 (41.1)

0.046
P*

31 (28.4)

0.059

0.025
78 (71.6)

Long-term
period
(n=109)

57 (52.3)

0.228

b7300 Upper
51 (46.6)
limbs muscles
power functions

0.011

0.583

P*

P*

46 (42.2)

0.001

P*

P*

49 (45.0)

Long-term
period
(n=109)

62 (56.9)

0.157

0.014

P*

b28015 Pain in 18 (17.4)
lower extremities 1
b28016 Pain in
joints

65 (60.2)

P*

Table 7: Distribution of the subjects according to general mental dysfunctions.

b28010 Pain in
head and neck

72 (66.1)

0.527

*Wilcoxon test.

ICF category

b455 Exercise
tolerance
functions

0.056

24 (22.3)

0.157
P*

29 (26.5)

Re-rehabilitation
program (n=109)

on
at
on
at
admission discharge admission discharge

P*

38 (35.1)

0.123

Primary rehabilitation
program (n=109)

14 (11.6)

0.089

40 (36.8)

0.018
26 (24.2)

ICF category

0.245
0.365

P*
b152 Emotional
functions

20 (18.5)

0.289

P*
b130 Energy
and drive
functions

Longterm
period
(n=109)

Table 9: Distribution of the subjects according problems in muscle functions.

0.617
5 (4.7)

5 (4.7)

11 (9.8)

0.564
0.317

0.008

Values are number (percentage). *Wilcoxon test.
Table 8: Distribution of the subjects according sensory of pain dysfunctions

The percentage of the subjects with body weight maintenance
(b530) dysfunctions significantly increased on admission to the rerehabilitation program and rehabilitation in the long-term period
(Figure 1).
Activities and participation: The positive impact of participation
in primary and re-rehabilitation programs on subjects’ mobility
skills can be seen in Tables 10 and 11. On admission to the inpatient
rehabilitation program, 98.2% to 100% of the subjects had complete
mobility limitations: ability to change the sitting position and to lie down
(d4103), to bend down/sideways (d4105), to move the body’s center of
gravity while sitting (d4106), to maintain a body position for required
time (d415) and to move (d420); subjects had complete limitations in
moving around in wheelchair at home (d4600) other buildings (d4601)
outside the houses and other buildings (d4602) moving around using
equipment (d465); and difficulties in ability to use communication
devices and techniques (d360). The positive impact of participation in
inpatient rehabilitation programs was assessed for these actions: the
greatest improvement in mobility (p<0.001) and significantly decreased
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100%

Subjects (%)

ICF category

80%

31.2

32.1

68.8

67.9

43.1

40.4

48.4

56.9

59.6

51.6

60%
40%
20%
0%

p=0.012
p=0.317
p=0.019
p=0.257
Primary
Primary
Re-rehabilitation Re-rehabilitation Long-term
rehabilitation
rehabilitation (on admission) (at discharge)
period
(on admission) (at discharge)
no functional problems
functional problems

Figure 1: Distribution of the subjects according to body weight maintenance
dysfunctions (P<0.05, Wilcoxon test).

limitations in moving around (p<0.001) were documented. In the longterm period, subjects experienced least limitations in mobility and
moving in different locations, although many subjects (48.4%) still had
difficulties moving in buildings and outside.
The greatest improvement was documented in subjects’ ability to
use communication devices and techniques (d360) and in the longterm period, the overwhelming majority (98.2%) of the subjects did not
have limitations in this ability (p<0.001) (Figure 2).
On admission to the primary rehabilitation program, more than
90% of subjects had limitations in self-care, household activities,
and participation in recreation and leisure activities. Self-care skills
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ICF category

Primary rehabilitation
program (n=109)

Re-rehabilitation
program (n=109)

Longterm
period
(n=109)

on
at
on
at
admission discharge admission discharge
d4103 Sitting

109 (100)

52 (47.7)

56 (51.4)

<0.001
0.527

109 (100)

80 (73.4)

54 (49.5)

0.262
91 (83.5)

<0.001

82 (75.2)

<0.001

64 (58.7)

0.072
48 (44.0)

<0.001

23 (21.1)

<0.001
71 (65.1)

d550 Eating
0.003

85 (78.0)

<0.001

61 (56.0)

0.18

Table 10: Distributions of the subjects according to limitations in mobility.
Primary rehabilitation
program (n=109)

Re-rehabilitation
program (n=109)

Longterm
period
(n=109)

on
at
on
at
admission discharge admission discharge
d4600 Moving
within the home

109 (100)

97 (89.9)

75 (68.8)

0.001

59 (54.1)

<0.001

d4601 Moving
around within
buildings other than
home

109 (100)

d4602 Moving
around outside the
home and other
buildings

109 (100)

d465 Moving
around using
equipment

109 (100)

21 (19.3)

<0.001

P*

97 (89.0)

<0.001

87 (79.9)

0.001

64 (58.7)

42 (38.5)

<0.001

P*

<0.001
103 (94.5)

<0.001

92 (84.4)

0.014

86 (78.0)

53 (48.4)

0.008

P*

0.005
86 (78.9)

<0.001

64 (58.7)

<0.001

51 (46.8)

28 (25.7)

0.001

P*

<0.001

<0.001

*Wilcoxon test.

Subjects (%)

Table 11: The distribution of subjects according to limitations in moving around.
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

40.4

59.6
p<0.001
Primary
rehabilitation
(on admission)

26.6

22.9

73.4

77.1

p=0.493

Primary
rehabilitation
(at discharge)

1.8

7.3

98.2

92.7

p<0.001

p=0.014

activity limitations

Figure 2: Distribution of the subjects according to limitations of ability to use
communication devices and techniques (P<0.05, Wilcoxon test).
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93 (85.3)

d640 Doing
housework:
washing,
sweeping the
floor

0.012
54 (49.5)

44 (40.4)

<0.001

40 (40.4)

30 (27.5)

<0.001
70 (64.2)

54 (55.1)

33 (30.3)

25 (22.9)

19 (17.4)

0.005
0.439

<0.001

105 (96.3) 91 (83.4)

84 (77.1)

58 (53.2)

<0.001
0.001

<0.001

101 (92.6) 88 (80.7)

79 (72.5)

58 (53.2)

0.001
0.235

<0.001

109 (100)

107 (98.1) 94 (86.2)

83 (76.1)

0.523
P*

35 (32.1)

0.001

P*

d920
105 (96.3)
Participation in
recreation and 0.001
leisure activities
P*
(sports, arts,
culture, etc.)

8 (7.3)

0.002

P*

d630 Preparing 109 (100)
meals
0.101

46 (42.2)

65 (59.6)

0.001
0.045
92 (84.4)

<0.001
72 (66.1)

61 (56.0)

27 (24.8)

0.019
0.001

<0.001

*Wilcoxon test.
Table 12: Distribution of the subjects according to limitations in self-care, household
and leisure activities.

significantly improved during rehabilitation programs (p<0.001) and
least limitations were documented in the long-term period (p<0.05).
The severe difficulties of household activities and participation in
recreation and leisure activities significantly decreased during the
primary inpatient rehabilitation program (p<0.001); however, the
biggest improvement in these activities was determined during the rerehabilitation inpatient program and especially improved in the longterm period (p<0.001) (Table 12).

Discussion

Re-rehabilitation Re-rehabilitation Long-term period
(on admission)
(at discharge)

no activity limitations

109 (100)

P*

91 (84.0)

0.058

0.011

*Wilcoxon test.

ICF category

78 (73.2)

0.546

d620 Shopping 109 (100)

0.004

0.213

P*

P*

at
discharge

Long-term
period
(n=109)

0.705

<0.001

55 (50.5)

0.001

P*

105 (96.3) 93 (85.3)

<0.001

11 (10.1)

0.001

P*
d420 Transferring 109 (100)
oneself

d540 Dressing

Re-rehabilitation
program (n=109)

at
on
discharge admission

1

d520 Caring for 109 (100)
body parts
<0.001

<0.001

30 (27.5)

109 (100)

P*

40 (36.7)

0.001

P*
109 (100)

29 (26.6)

0.001

P*

d415 Maintaining
a body position

d510 Washing
oneself

0.009

73 (67.0)

<0.001
d4106 Shifting the 109 (100)
body’s center of
gravity

14 (12.8)

Primary rehabilitation
program (n=109)
on
admission

<0.001

P*
d4105 Bending

21 (19.3)

ICF categoryt

The results of our study are in line with the findings of other studies
showing that SCI most frequently occurs in young, unmarried, male
individuals who studied and actively sought to gain better education
and participated in labor market. During the first 3 years after SCI,
participants of our study actively participated in labor market, and
during the long-term period, the portion of employed subjects
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increased by more than 2 times. In the long-term period, jobs at home
dominated, and engagement in short-term jobs under fixed-term
and works to order increased. Full-time jobs of mild or very mild
intensity dominated, though the percentage of people having jobs
of average intensity increased in the long-term period. Analysis of
studies conducted in different countries has shown that there is a lack
of consistent data about changes in employment status among people
with SCI.
Some authors [13,28] state that the employment rate of people
with SCI reaches 35%, while other authors report that during 20 years
after SCI employment rates increase to 41% or 58%. Regardless of
inconsistency in data published by different countries research, we can
assume that persons with SCI are actively trying to participate in the
labor market. Taking into account the overall situation of Lithuanian
people with disabilities in the labor market, other studies conducted
in Lithuania [4,29] and the results of our study, we advocate that the
possibility to be employed is limited in this population, and due to
currently existing socioeconomic situation in the country and relatively
low job vacancies for disabled people, short-term, fixed-term, and
home-based jobs dominate.
The analysis of changes in the FIM score in our study revealed
that participation in the primary inpatient rehabilitation program
significantly improved independence level and showed the largest
increase in the mean FIM score. At the subsequent periods, the FIM
score significantly increased, but in the long-term period, subjects
reached the highest independence level (p<0.001). Decreasing
functional skills after discharge from inpatient rehabilitation can be
explained by decreased physical activity and lack of occupations and
home environment adaptation; however, we found only one study by
Hall et al. where the reduction of independence during the first year
after discharge from medical rehabilitation due to the increased use
of technical aids in everyday activities was reported. Comparing the
functional independence level between subjects of different age, men
and women we did not differ significantly. In addition, the analysis of
functional independence in different long-term periods (<5 years, 5-10
years, and 10-15 years after SCI) showed that the more time passed after
SCI, the greater was the change of mean FIM score: during<5 years after
SCI, the FIM score was significantly lower than in 5-10 and 10-15 years
after SCI. There are different opinions in literature, indicating the exact
period during which the functional independence increased maximally.
Some authors report that the functional independence level more
increased only during inpatient rehabilitation and the highest level of
independence is achieved in the first 3 years after SCI and in subsequent
periods it does not change significantly [11,30]. Other authors who
carried out longitudinal studies covering 15, 20, and 25 years after
SCI state that independence is improving not only during medical
rehabilitation, which is purposefully directed on reconstruction of
functional skills, but also improved with every year after SCI naturally
engaging in everyday life [13,31].
Analysis of changes of functioning showed that the majority of
subjects had an increase in moderate self-confidence problems on
admission to inpatient rehabilitation programs, although in the longterm period, these problems significantly decreased (p<0.005). Other
authors also described similar tendencies in self-confidence problems
during medical rehabilitation and 5 years after discharge [7].
In scientific literature, pain in different locations experienced by
subjects with SCI during medical rehabilitation (b280), changes in pain
intensity, pain-influencing factors during the sub-acute period after
SCI, and health consequences and complications are widely analysed.
Occup Med Health Aff, an open access journal
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We found that severity of pain in neck, back, and upper extremities
significantly decreased during inpatient rehabilitation programs and
in the long-term period only slight pain remained, except for pain in
upper extremities and joints that significantly increased due to high
physical workload such as moving in wheelchair resulting in pain in
muscles, joint aches and tiredness.
In addition, we found that body weight maintenance (b530)
dysfunctions significantly increased in the period between primary
inpatient and re-rehabilitation programs and especially increased in
the long-term period when 48.4% of the subjects had these problems.
Tendencies in increasing overweight and obesity after rehabilitation
have been noticed by other authors [32] who state that weight disorders
interface not only with incorrect diet, but also decrease physical activity
among people with SCI.
After SCI, the majority of subjects had severe dysfunctions of
muscle functions and physical endurance, which did not improve
during the inpatient rehabilitation program significantly, but the
greatest improvement in physical endurance was observed in the longterm period. Recovery of muscle functions depends on SCI level and
grade as well as health-related factors and is related to physical activity
in daily life and maintaining participation in sports and domestic
activities [7,9,19].
While analyzing activities and participation of subjects after SCI
in various different situations of life, we detected the most frequently
experienced difficulties in overcoming stress and other psychological
problems (d240) were common at the beginning of inpatient
rehabilitation programs, while participation in rehabilitation programs
had a positive impact and led to significantly reduced challenges, and in
the long-term period, these difficulties almost disappeared. Changes in
psycho-emotional status of people with SCI observed during inpatient
rehabilitation programs most commonly are associated with changes in
health status, functional skills and adaptation to another life.
On admission to the inpatient rehabilitation program, 98.2% to
100.0% of the subjects had complete limitations in mobility, self-care,
moving around in wheelchair in different locations, and participation
in household and leisure activities. The positive impact of participation
in inpatient rehabilitation programs was assessed for these actions:
the biggest improvement in mobility and self-care, and significantly
decreased limitations in moving around were documented. However,
in the long-term period, mobility, self-care skills, and moving around
improve by naturally engaging in daily life activities. Based on our
results and similar studies conducted by other authors [12,17] we can
suggest that during the inpatient rehabilitation program, functional
skills and abilities, capacity, mobility and movements of people after SCI
have purposefully been trained, and after discharge, the need to move
around in various locations, when motor skills and physical capacity
are naturally improving, naturally increases at home environment.
Participation in domestic activities depends on natural prevailing
possibilities to engage in these activities and abilities to use acquired
skills; therefore, it is necessary during primary rehabilitation to start
to improve household skills of persons with SCI in order to ensure
their independence and skills at home. The biggest participation of our
subjects in sports and leisure activities was documented in the longterm period when the difficulties in these activities decreased by almost
4 times.
However, some studies [23,27] have shown that participation and
engagement in sports and recreational activities increases with every
year after SCI, and too low participation in these activities is related
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to the limited opportunities of persons with disabilities in sports and
employment, especially in smaller towns. Therefore, even during
inpatient rehabilitation, it is important to encourage people after
SCI to participate in sports and leisure activities by engaging in nongovernmental, sports organizations for the disabled.

Conclusions
Our study has shown that SCI most commonly occurred in young,
aged about 34 years, men. The main causes of traumatic SCI were motor
accidents, sports or diving into water, household injuries and falls from
height. Even 43.1% of the subjects consumed alcohol within 6 hours
before SCI.
The longitudinal study on changes in functional independence
during different periods after SCI shows that participation in primary
inpatient rehabilitation significantly improved the independence level
and resulted in the greatest increase in the mean FIM score. In subsequent
periods, i.e., 1-10 years after SCI, the functional independence level
significantly increased, but later did not change significantly and
remained stable. Decreasing functional skills after discharge from
inpatient rehabilitation can be explained by decreased physical activity
or lack of occupations. Comparison of the independence level between
subjects of different age and sex showed no significant differences.
Comprehensive inpatient rehabilitation programs are effective
and significantly improve patients’ functioning: decrease severe body
dysfunctions and participation limitation in daily life. In the longterm period, the highest improvement in muscle function, physical
endurance, ability to move around, participation in household, and
leisure activities was recorded; however, pain in upper extremities or
joints and body weight support dysfunctions significantly increased.
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