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STUDY DESIGN: Cross-sectional study.
OBJECTIVES: The purpose was to reveal late health consequences and life issues after a traumatic spinal cord injury (tSCI) in North
Macedonia (NM).
SETTING: Community dwelling adults with tSCI in NM.
METHODS: Persons that sustained tSCI in 1999–2005 were selected, physical examined and a questionnaire was administered.
Descriptive statistics were conducted.
RESULTS: From 203 eligible persons, 40 agreed to participate. Mean (range) age at time of injury was 36 (27–75) years and time
since injury ranged 9–20 years. Around seventy percent reported current health problems, of which pain and spasm (>60%) were
most prevalent, followed by urinary tract infections and pressure injuries. About 30% had never been to a medical specialist and
≈70% had only once been to physiotherapy after discharge from the primary inpatient period. Only one participant had a fully
adjusted home for a person with a disability. Those with most severe tSCI (American Spinal Injury Association Impairment Scale
(AIS) A, B, and C) seldom left their homes. About 50% were retired and/or unemployed, 50% were working.
CONCLUSION: This is the first study describing community-dwelling persons with a tSCI in NM. Our study revealed that persons
with tSCI reported health issues mostly related to pain, spasms, urinary tract infections and pressure injuries. They lacked follow-
ups, experienced physical barriers and poor inclusion in the society, and lacked financial support. Therefore, they were often socially
isolated and fully dependent on their families. NM is in need of structured rehabilitation programs and better adaption for persons
with reduced mobility.
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INTRODUCTION
A traumatic spinal cord injury (tSCI) is a life-long condition
accompanied by sequela and different organ systems issues.
Mobility is a challenge due to paresis or paralysis. With the
overuse of the intact parts of the body, musculoskeletal pain in the
upper extremities often emerges [1]. In addition, neuropathic pain
and spasticity/spasms are predominant ailments [2]. Other
consequences of severe tSCI to the upper thoracic and cervical
levels are pneumonia and atelectasis. Studies have shown that
respiratory problem is a leading cause of death [3]. Urinary tract
infections (UTIs) are common due to urinary dysfunction
(neurogenic bladder), and serious conditions such as renal lithiasis
and failure can occur [4]. SCI leads to varying degree of
neurogenic bowel dysfunction and constipation [5] as well as
significantly reduced quality of life [6]. Pressure injuries are
common complications that follows lack of sensation and
immobility and are one of the leading causes of re-
hospitalization [7]. As a result of the musculoskeletal system’s
disuse and changes in hormonal and autonomic systems,
osteoporosis develops with fragility fractures as a common
consequence [8]. Sexual function is commonly impaired in both
men and women suffering from SCI with 95% of men having

ejaculatory problems leading to impaired fertility [9]. Metabolic,
hormonal and immunological changes increase the risk of
developing diabetes mellitus type II, cardiovascular issues, and
the susceptibility to infections [10, 11].
Most of these secondary conditions could, when recognized by

the health-care system, be prevented or better managed to
prevent further disability To our knowledge, there is no previous
description of community-dwelling life of a persons with tSCI in
North Macedonia (NM). In this study, we wanted to investigate
persons injured with tSCI 1999–2005 in NM to reveal their late
health issues, use of aids and health services.

METHODS
Study design
Cross-sectional study.

Participants
Two hundred and three patients above 18 years of age and citizens of NM
treated for a tSCI at the Clinic for Traumatology, Orthopedics, Anesthesia,
Reanimation, and Intensive care Unit and Emergency Center (TOARILUC)—
Mother Teresa, Skopje, NM, between 1999 and 2005 were identified. A
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thorough description of methodological issues in this respect has
previously been published [12]. A letter with an invitation to participate
in the study was sent to all 203 persons. Due to the first authors’ first-hand
knowledge of the country and language, the data collection was carried
out by her in NM. Initially, 23 persons responded and participated in the
study; seven came to TOARILUC, while the remaining 16 persons were seen
to in their respective homes. Due to the low number of responders, an
additional of 60 persons with tSCI were contacted at their registered home
addresses. Due to language barriers, home visits were mainly carried out in
areas where ethnic Macedonians live. Of these, ten had migrated to foreign
countries, and ten changed their addresses, 14 were found to be non-
existing addresses, and two persons were dead. Of the remaining 24
persons with tSCI, 17 accepted to participate, and seven refused. After
verbal and written information about the study, all participants signed an
informed consent form in accordance with the Declaration of Helsinki. The
study was approved by the Regional Ethical committee Norway (no 2014/
2041/REK Sør-Øst A) and local authorities in NM.

Study outcome
A questionnaire was administered and clinical examination (see Supple-
mentary Material) were conducted in 2015-2016. The International Spinal
Cord Injury Data Sets [13–24] and International Standards for Neurological
Classification of SCI (ISNCSCI) [24] were used as well as a purpose made
structured interview with predefined fixed questions (see Supplementary
Material) based on a study by Lidal et al. [3]. Patients were grouped and
analysed in four subgroups according to neurological level of injury (NLI)

and American Spinal Injury Association Impairment Scale (AIS) grade as
recommended [21]; C1-8 AIS A, B, and C (I), Th1-S3 AIS A, B, and C (II), and
AIS D any NLI (III). We added information about AIS E (IV). For evaluation of
satisfaction with psychological health, emotions and mood, physical health
and satisfaction with life, we used a numeric rating scale range 0–10 with
zero being no influence and ten being maximum influence based on the
International SCI Quality of Life and Pain Basic Datasets [13, 21].

Data analyses
The statistical analyses were performed with SPSS version 25 (Chicago, IL).
Descriptive statistics include percentages, range, median, mean, and
standard deviation (SD). One-way ANOVA were performed to compare
multiple groups. We considered p values < 0.05 to indicate statistical
significance.

RESULTS
Characteristics of the study participants
Forty persons were included (32 males and 8 females) in this study
(Table 1). Age at the time of the interview ranged from 27 to 75
years. The most common aetiologies were traffic accidents (16 car
accidents, one motorcycle accident and one pedestrian accident),
followed by falls. Medical records included diagnosis (International
Classification of Diseases ICD-10), but no documentation regard-
ing neurological classification at the time of injury. However,
clinical examination of the neurological status done as part of this
study, revealed that 25 participants had neurologic deficits (AIS A,
B, C, or D), whereas 15 persons had no neurological deficit (AIS E)
according to ISNCSCI. These 15 reported having had some
neurologic deficit at the time of injury. When grouped as
recommended [21], neurological subgroups were as follows: C1-
8 AIS ABC (I) two participants, Th1-S3 AIS ABC (II) four participants,
AIS D any level (III) 19 participants, and AIS E (IV) 15 participants.
Half of the participants smoked regularly at the time of interview;
all in Groups I (C1-8 AIS ABC) and II (Th1-S3 AIS ABC).

Long-term health issues
The three most frequent current health issues were reported to be
spasticity/spasms (68%), pain (60%), and UTIs (38%) (Table 2). All
persons with tetraplegia and 63% of the persons with paraplegia
experienced spasticity/spasms every day. Groups III and IV (AIS D
any level and E) experienced spasticity/spasms when tired at night
or when it was cold. Massage, Diazepam (n= 4) and Magnesium
(n= 1) was used for treatment of spasticity/spasms by persons
with more complete injuries (AIS A, B, C). Pain was a common
problem with a prevalence of 100% (AIS A), ≈80%, ≈60% (AIS D),
and ≈50% (AIS E). Persons from groups I (C1-8 AIS ABC) and II (Th1-
S3 AIS ABC) described pain as a mix of pain, stiffness, and
spasticity/spasms. Pain localizations were lower back, hips,
knees, shoulders, and arms. Only one patient contacted the
health service for his shoulder-pain, others perceived their pain in
the shoulders, elbows and hands as normal. The influence of pain
on daily activities and mood, graded 0–10 (10 is maximum),
revealed that more than half scored above five on both scales.
Regarding the influence of pain on sleep, most participants scored
above five, except those with AIS E (group IV) who indicated less
than four on the scale [13]. Sixteen persons used daily pain relief
medications (nonsteroid anti-inflammatory drugs and paraceta-
mol). Current (n= 2) and or previous UTI was reported by 38% of
the total study group, the problem more common among persons
in groups I (C1-8 AIS ABC) and II (Th1-S3 AIS ABC). Nine
participants reported to have UTIs more than twice per year.
They usually treated themselves with antibiotics. Three had
surgery for nephrolithiasis. Current pressure injuries were experi-
enced by two person with tetraplegia (Group I (C1-8 AIS ABC) and
four persons with paraplegia Group II (Th1-S3 AIS ABC). Four of the
six pressure injuries had been surgically treated. Since the tSCI,
25% of the participants had had a pressure injury at some point on
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sacrum and heels. Patients felt that whatever preventive actions
(pressure relief, inspections, and padding) they took, they still
developed new pressure injuries.
The participants reported cardiovascular health issues: Hyper-

tension (35%), arrhythmia (15%), deep venous thrombosis (10%),
and hypotension (8%). Diabetes mellitus type II was reported by
four participants (10%), one person had hypercholesterolemia.
Previous pulmonary tract infections were reported by four persons
with incomplete SCI, AIS B and D (group II and III).
Five participants (15%) had been diagnosed with osteoporosis

by Dual-Energy X-ray Absorptiometry (DEXA) scan, of these two
reported having had a fracture after the tSCI. Four had
experienced fragility fractures 7–15 years after the tSCI, and eight
participants had contractures of the lower extremities or hands.
The following gastrointestinal issues were reported: Gastritis

(n= 5), cholelitiasis (n= 3), hernia inguinalis (n= 1) and fissura-
(n= 1) and fistula-ani (n= 1). Regarding sexuality issues, two
persons used Prostaglandin E1 intra-cavernosal injection and one
Sildenafil tablets for erection. One male with paraplegia was in
contact with a fertility doctor. The remaining participants did not
want to answer any questions about sexuality related issues.

Mobility aids and transport
Many participants had a wheelchair for indoor use, and crutches
and sticks were common aids among those with less severe
injuries. Two persons tried using leg orthoses for walking the first
year following injury, but stopped due to falls. For persons
needing wheelchair or crutches, mobility outside of the home
seemed to be very difficult and almost non-existing in NM.
Persons with tetraplegia barely left their homes. Persons with

paraplegia rarely went outside with the wheelchair and were
always with an accompanying person. Persons with mobility aids
did not use public transport. Only one home was fully adjusted for
a person with a disability, and the same person had a custom-
made car. Others had only support handles in the bathroom and
were dependent on other family members for daily life.

Social life, employment, and life satisfaction
Four persons had an improvement in education after the injury
and three persons kept the same job as before the tSCI. About fifty
percent were working at the study interview, 18% received an old
age pension, and five persons received state support of 150 euros
a month. Among the most severely injured (AIS A, B, C). only one
person was working. Their social contacts consisted mostly of the
people they lived with and old friends visiting. According to the
International SCI Quality of Life Basic Data Set, Group III (AIS D any
level) and IV (AIS E) were more satisfied with their lives, emotions
and mood, but less satisfied with the physical health. Participants
in group I (C1-8 AIS ABC) were less satisfied with their mood,
emotions and mental health, but were more satisfied with life and
physical health (Fig. 1) [21]. Participants who were employed or
pensioners reported higher life satisfaction than the unemployed

Health-care utilization
The participants with the most severe injuries (group I, C1-8 AIS
ABC) never or rarely went to a medical specialist and 35% of all the
participants had never been to a specialist (Table 3). They
preferred self-diagnosing and self-treatment. About seventy
percent had received physiotherapy only once after the accident,
and did not receive more appointments due to personal financial

Table 2. Most frequent health issue in persons with a spinal cord injury living in a community dwelling in NM.

Health issue C4 AIS ABC Th1-S5 AIS ABC AIS D any level AIS E

n= 29 (73%) n= 2 n= 4 n= 19 n= 15

Pain 24 (60%)a 2 3 12 7

Pressure ulcers 10 (34%) 2a 4 (3a) 4 (1a) 0

Musculoskeletal related

Spasms 27 (68%)a 2 3 16 6

Contractures 8 (17%)a 2 1 4 1

Fractures 6 (15%) 0 2 3 1

Osteoporosis 5 (15%)a 0 2 3 0

Urinary tract related

Urinary infection 15 (38%) 2a 4 12 1

Nephrolitiasis 3 (8%) 0 1 1 0

Cardivascular related

Hypertension 14 (35%)a 0 0 9 4

Arrhytmia 5 (15%) 1 0 3 1

Hypotension 3 (8%)a 1 0 2 0

Trombosis 4 (10%) 0 3 0 1

Gastrointestinal tract related

Gastritis 5 (15%) 0 1 4 0

Cholelitiasis 3 (8%) 0 1 0 1

Pulmonary related

Pulmonary infection 4 (10%) 0 1 3 0

Metabolic related

Diabetes melitus 4 (10%)a 0 0 2 2

Values are presented as absolute numbers and percent of the total number of participants (N= 40).
AIS American Spinal Injury Association Impairment Scale, Fractures include fragility fractures, NM North Macedonia.
aCurrent health issues.
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reasons. Fifty percent of the participants were satisfied with the
health system, 30% neutral, 15% were unsatisfied with the health
system and 5% did not answer. A quarter of the participants
regarded their General Practioner as a professional with good

medical knowledge of tSCI. Those who rated their satisfaction with
health care to be low, related this to the lack of assistive aids they
needed, lack of regular physiotherapy, expensive medications, not
having an outside wheelchair or home support/adjustments.

DISCUSSION
This study is the first to present details with community-dwelling
persons living with a tSCI in NM and their long-term health
consequences. The participants’ most common health issues were
pain, spasms, UTIs and pressure injuries. We also revealed that
persons with tSCI were often isolated and did not have specific
follow-ups or rehabilitation health services in NM. Participation in
society was limited, and their financial situation and public
support were poor.
Mean age at time of injury was 36 (range 27–75) years, similar to

studies in other countries, although the mean age has been
increasing in the latest decades [25]. In the Scandinavian
countries, the age is approaching 60 years [26]. Only six persons
were AIS grade A, B or C, 19 AIS D, and 15 AIS E. We speculate that
the lack of severely injured participants in our study group could
be due to the high mortality rate among persons with tSCI AIS
grade A, B or C in NM.
Around seventy percent reported current health problems.

Nowadays, the medical issues of persons with tSCI are very well
recognized worldwide. In line with many reports, the NM study
group seemed to have the same long-term ailments as many
other persons with tSCI globally, the most frequent secondary
health conditions being, spasms, pain, UTIs, and pressure injuries
[27]. Spasms and pain were reported to be the most demanding
symptoms that persons with tSCI in NM face. Spasticity treatment
in this study group included massage or diazepam, unlike the
many other available treatment options such as baclofen or
botulinum toxin, commonly ordained in many other countries
[28]. Patients perceived their pain in the arms and shoulders as
normal and they self-medicated when needed. Self-medication for
pain has been reported for chronic pain in other countries as well,
in a recent review self-medication was found favorable when

Fig. 1 Satisfaction with psychological health, emotions and mood, physical health and satisfaction with life presented for four
neurological subgroups of spinal cord injury. C1-8 AIS A, B, and C (I), Th1-S3 AIS A, B, and C (II), AIS D any NLI (III) and AIS E (IV). AIS ASIA
Impairment Scale, ASIA American Spinal Injury Association. One-way ANOVA were performed to compare multiple groups. *P < 0.05.

Table 3. Health service utilization.

C4 AIS ABC Th1-S5
AIS ABC

AIS D
any level

AIS E

n= 2 n= 4 n= 19 n= 15

Specialist (medical doctor)

When needed 0 2 4 7

Often 0 0 6 0

Rare 0 1 4 2

Never 2 1 5 6

General practitioner

When needed 2a 2 5 2

Often 0 0 4 0

Rare 0 2 4 7

Never 0 0 5 6

Physiotherapist

Every month 0 0 0 1

Five times
per year

1 0 0 0

Twice a year 0 0 0 1

Once a year 0 1 2 1

Before discharge
after injury

1 2 15 12

Never 0 0 1 0

Values are absolute numbers.
AIS American Spinal Injury Association Impairment Scale.
aHome visit/prescription.
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appropriately used [29]. UTI were reported by 38% of our
participants, and was reported as one of the most frequent health
complaints among individuals with tSCI in other studies [4, 27]. In
group I (C1-8 AIS ABC), all reported to have UTIs more than twice
per year, but again they were mostly self-diagnosed and self-
medicated. Pressure injuries were a challenge for all persons in
group I (C1-8 AIS ABC) despite adhering to prevention strategies,
similar to findings in other studies [30, 31]. In our study group,
none of those with osteoporosis and/or fractures received
medication [8]. We found a lower rate of persons who had
experienced fractures compared to other studies [1, 8], probably
because of our small sample size and high numbers of persons
with AIS E. We also speculate that a reason may be that our
participants had limited activities outdoors.
In addition to health issues, social inclusion and participation,

for example employment, is important. Life satisfaction is known
to be associated with health issues and participation [32]. About
fifty percent of all participants were employed, thirty-five percent
were employed in Group IV (AIS E), while the most severely injured
were all fully dependent on their families in every aspect of life,
including economically. NM does not have public access for
wheelchair users in every institution and the sidewalks are
generally blocked by cars. Thus, independent movement for
persons with tSCI is almost impossible, which is a possible reason
why the study participants always were accompanied by another
person outdoors. The wheelchair they received as social support,
one every 5 years, reported to be of poor indoor-use quality. In
accordance with a previous study, persons stopped using leg
orthoses for walking due to frequent falls the first year following
injury [33]. State support was reported to be ~150 euros/month
(2016), which is insufficient for living. Not every person with a
disability is eligible for state support, which is also difficult to
obtain, so family often have to support the individual with SCI.
Our participants responded with low scores for mood,

psychiatric satisfaction and emotions, low scores of mental health
is also found among persons with SCI in Serbia and Norway
[34, 35]. Participants with more severe injuries used the health
services less. A reason might be that they diagnosed and treated
themselves because of difficulties in having access to health
services—and not so much because of dissatisfaction with the
health-care system.
In our study AIS E is overrepresented especially compared to AIS

A, B, and C. One possible explanation could be that persons with
more severe injuries did not survive 10+ years. It is interesting,
however, that individuals with AIS E considered being neurologi-
cal intact [36], reported neurological related health issues,
including neuropathic pain and spasticity. Surprisingly, persons
classified as AIS D or E (groups III and IV) visited medical specialists
more often than the participants with AIS A, B, or C. A natural
explanation is that being more mobile means easier access. A
previous study reported that persons with AIS E injury had high
incidence of suicide [37], thus indicating that this group of
patients’ challenges often can be overseen or underdiagnosed.

Strengths and limitations
One of the major strengths of this study was that all the patients
had been initially treated at the Mother Teresa hospital, which was
the only hospital treating tSCI in NM during our study inclusion
period. Missing information on mortality and lack of address
registers influenced the recruiting process. Another limitation was
that the study invitations were in the NM (official) language. NM
has 25% citizens of Albanian ethnicity and thus the language
barriers could be a possible reason for the invitee not responding
to the invitation. However, 10% of the responders were of
Albanian ethnicity. The prevalence of health consequences are
influenced by limitations in self-reporting, and the fact that many
participants evaluated symptoms by themselves without having

been confirmed by a physician. For further methodological
challenges, please see our previous publication [12].

CONCLUSIONS
This report provides an insight into challenges people with a tSCI
face in NM, highlighting socioeconomic implications with limited
services to those living with a SCI. Persons living in NM with a
long-standing tSCI reported health-issues mostly related to pain,
spasms, UTI, and pressure injuries. Our study revealed that persons
with tSCI in NM did not have specific follow-ups or rehabilitation
and poor inclusion in the society and little or no public support.
Because of financial and physical barriers, they were often socially
isolated and fully dependent on their families. NM needs to
establish specialized rehabilitation programs to improve the
management of SCI and reduce long-term health consequences
of persons with tSCI—and also to find better solutions to improve
the patients’ possibilities to participate in society. Most impor-
tantly, our results has pointed to specific health issues, gaps in
health services, obstacles for participation, and challenging living
conditions that can be useful when planning for improvements of
treatment and rehabilitation of people with SCI in NM. The current
study can also inspire for further investigations of different aspect
of SCI in the Balkans.

DATA AVAILABILITY
The datasets generated and analysed during the current study are available from the
corresponding author on reasonable request.
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