
 

RISK FACTORS FOR NEUROPATHIC PAIN IN COLOMBIAN PATIENTS 

WITH SPINAL CORD INJURY OF TRAUMATIC ORIGIN 

 

ABSTRACT 

Introduction: Neuropathic pain is a complication of patients with spinal cord injury, which 

causes the highest negative impact on quality of life. Its worldwide prevalence is 53%. 

Predictive factors of the complication have been described elsewhere; however, in Latin 

America there are no epidemiological studies about neuropathic pain in patients with spinal 

cord injury. Objective: To identify the associated factors with neuropathic pain in 

Colombian patients with spinal cord injury of traumatic origin. Methodology: Cross-

sectional study of patients’ medical records who attended the main referral spinal cord 

trauma outpatient clinic in southwestern Colombia in 2016. Patients with and without 

neuropathic pain were compared based on their sociodemographic and clinical 

characteristics. Odds ratios (OR) and 95% confidence intervals (95%CI) were identified 

through simple and multivariate logistic regressions. Results: There were found 164 

patients with spinal cord injury of traumatic origin in 2016, with age average of 34.3±13.3 

years, 88 (53.6%) of them with neuropathic pain. Clinical complications such as spasticity 

and neurogenic bladder/bowel occurred in 55.3% and 59.7% of neuropathic pain patients, 

respectively. Increased risk of neuropathic pain was found if there was neurogenic bladder 

and bowel (OR 6.44, 95%CI=2.10-19.75; p=0.001) and less risk when time between the 

injury and the last visit was greater than 5 years (OR 0.26, 95CI% 0.11-0.58; p=0.001) and 

a fall as cause of injury (OR 0.19, 95%CI 0.04-0.82; p=0.026). Conclusions: According to 

this study, almost half of our population who suffered spinal cord injury has neuropathic 



pain. It was also described a relationship between neuropathic pain and neurogenic bladder 

and bowel, and the tendency of the risk for neuropathic pain to decrease as time passes. 

This study calls the attention to the need to establish special programs in primary care 

settings to treat this complication, as well as strengthened prevention and therapeutic 

strategies to avoid the appearance and potential catastrophizing of the pain. 
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INTRODUCTION 

Traumatic or non-traumatic spinal cord injury (SCI) is considered a catastrophic and 

devastating entity in terms of disability 
1,2

. The incidence ranges between 236 to 1,009 

cases per million inhabitants per year, with an annual incidence worldwide between 3.6 and 

195.4 patients per million inhabitants. Its main etiology is secondary to violence, which 

constitutes one of the biggest social and public health problems worldwide 
3,4

. Cali is one 

of the main cities of Colombian with the highest rates of violence in the country and 

worldwide 
5,6

. One of the events derived from the high rates of violence are the SCI 
7
.  

 

Among the complications of the SCI are: neurogenic bladder and bowel, urinary tract 

infections, pressure ulcers, spasticity, depression, and pain 
8
. Of these complications, one of 

the most frequent and with the greatest negative impact on the quality of life and 

functionality is neuropathic pain (NP)
1
. 

 

The International Spinal Cord Injury Pain classification (ISCIP) proposes that patients with 

SCI may present different types of pain: nociceptive, which includes all the pain that are of 

non-nervous origin, musculoskeletal pain, visceral pain, migraine, and the one caused after 

a surgical act; painful syndromes such as: fibromyalgia, type 1 complex regional pain 

syndrome, irritable bowel syndrome, and interstitial cystitis; and NP, which is not only 

secondary to SCI, but is related to any neurological lesion of central or peripheral origin 

9,10
. 

 

According to the International Association for the Study of Pain (IASP), NP is a pain 

caused as a direct consequence of an injury or illness that affects the somatosensory 



nervous system. Its diagnosis is mainly clinical, especially when there is evidence of injury 

of the somatosensory nervous structure evaluated 
11

. 

 

NP secondary to SCI has two varieties of presentation: on the level of the lesion, when the 

pain is perceived with a segmental pattern anywhere within the dermatome of the lesion up 

to three dermatomes below the lesion; and below the lesion, when the pain is perceived 

beyond three dermatomes of the level of the lesion. When it comes to cauda equina, it is 

considered that the pain is at the level of the lesion, regardless of whether the pain is 

perceived below the traumatic level of injury 
10,12,13

. 

 

The prevalence of NP secondary to SCI is 53% according to a systematic review and meta-

analysis from high-income countries 
14

. Several factors have been defined that could favor 

the presence of NP in patients with SCI, among which are: age, type, and level of SCI, 

trauma mechanism, gender, early onset of dysesthetic symptoms, and its intensity, as well 

as associated complications: pressure ulcers, constipation, spasticity, and infections 
15,16

. 

 

There are different hypotheses about the pathophysiological mechanism of NP after SCI 

and they are based on the compromise caused at all levels of the pain pathway 
17

. Release 

of neuro-inflammatory cytokines occurs, generating increased excitability, glutamatergic 

and gabaergic dysregulation, over-expression of voltage-dependent sodium and calcium 

channels, expression of receptors and channel receptors, deafferentation, thalamic 

amplification, spontaneous nociceptive activity, and gliosis 
18-20

. 

 



In Latin America, there are few epidemiological data about NP in the population with SCI 

21-23
. The objective of this study is to identify factors associated with NP in patients with 

traumatic SCI who attended a referral center in southwestern Colombia during 2016 to 

establish how often this complication is presented, which factors are associated to it and 

improve the treatment approach and rehabilitation programs. 

 

METODOLOGY 

Study design 

Analytical cross-sectional study of patients’ medical records with traumatic SCI. The study 

was approved by the Institutional Review Committee of Human Ethics of Universidad del 

Valle and the Board for Ethics Research with code 070 – 018. 

 

Study Population and Sample Size 

The study population was the patients with a diagnosis of SCI of any etiology, who 

attended the SCI outpatient clinic of a main referral center during 2016. The sample size 

was calculated with an Odds Ratio of 2.59, 95%CI=1.125–5.973; from the study of 

Werhagen et al. 
24

, where they found a risk for NP among the group older than 50 years of 

age when compared with the group of 40-49 years of age and less, with a confidence level 

of 95%, and a power of 80, it was expected a sample size of 142 participants to identify 

risk factors. 

 

Study setting 

The study was carried out with data from an outpatient clinic of SCI at the main referral 

trauma center of the Colombian southwestern region. This university hospital is the main 



referral center for 56 public primary centers in the Department (State like) of Valle del 

Cauca; it serves an estimated 120.000 patients per year, which of 8,450 (7%) has as 

cause of consultation a traumatic etiology.  

 

Data collection 

The data was extract from the patients’ Electronic Medical Records by the investigators. 

Only those patients with a diagnosis of SCI of traumatic etiology were included. We 

excluded patients with incomplete clinical charts.  

 

The patient’s records were search manually and the data collection was systematic and 

reviewed during the entire year, through the following steps: 

1. Patients who had a non-traumatic etiology of SCI, such as those with oncological, 

infectious, autoimmune and vascular diseases, were excluded. 

2. Among those selected, demographic data was searched. 

3. We searched for the clinical characteristics of spinal cord injury, such as traumatic 

etiology, injury level, and ASIA (American Spinal Injury Association). 

4. According to the definition of the IASP for neuropathic pain, the diagnosis was 

sought among those selected. 

5. Incomplete clinical records were excluded, and  

6. The information was collected in a Microsoft Access® database. 

 

To verify the quality of the information, 10% of the collected records were randomly 

selected using a random number sequence in Microsoft Excel® and the accuracy of the 

information was verified. 



 

For this study, the case was defined as the patient with a diagnosis of NP secondary to SCI, 

according to the criteria of two physicians specialized in Physical Medicine and 

Rehabilitation, taking into account the definition of NP of the IASP 
25

. The comparison 

group or controls were the patients with SCI without diagnosis of NP, managed by the 

Physical Medicine and Rehabilitation service. 

 

Explanatory Variables 

We collected socio-demographic variables including age, gender, and health insurance. 

Variables such as the ASIA classification were collected and define whether the SCI was 

complete or not 
26

, Cause (Violence, traffic events, fall from height), time since the injury 

(< 2 years, 3-5 years, 6-10 years , and >10 years), ulcer and spasticity were also collected, 

as well as the presentation of clinical complications such as neurogenic bladder (bladder 

catheter users, overflow incontinence or no diuresis sensation) and bowel (the use of 

laxatives or medication to treat constipation or evacuation maneuvers) (either Yes or No in 

any), and variables related to the use of support and rehabilitation devices. 

 

Statistical Analysis 

The analyzes were performed in Stata 15.0 (STATA Corp., Texas, US)®, importing the 

original database with 190 patient records with SCI. Once in Stata®, the data was cleaned, 

identifying typing errors, missing data, duplicate records through IDs and inconsistent 

values checking back on the registries. 

 



A univariate descriptive analysis was made: for the quantitative variables, central tendency 

(mean, median) and dispersion measurements (standard deviation, percentiles, maximum 

and minimum values) were analyzed. For categorical variables, absolute and relative 

frequencies and percentages were calculated. Bivariate analyzes were performed comparing 

two groups: Patients with NP and without NP, based on their socio-demographic and 

clinical variables and identifying statistically significant differences between both groups 

using specific tests of hypothesis. For that purpose, with categorical variables the Fisher's 

exact test was used if there were <5 expected observations in any cell of the n x n table, or 

the Chi-2 test. Differences with a value of p <0.05 were considered statistically significant. 

 

For the crude and adjusted analyzes, simple logistic regression models were performed 

using NP as a dependent variable and as independent variables socio-demographic and 

clinical characteristics of the patients. These variables were recoded as follow: age in three 

categories, from minimum age to 24 years of age, from 25 to 45 years of age, and 45 to 

maximum age; the time since injury was recoded to less than or equal than 5 years from the 

injury and more than 5 years since the injury, and finally, all the causes of injury were 

aggregated to be compared against falls. The variables with a p-value <0.20 in the simple 

models were included in a multivariate logistic regression model.  Sex was also included as 

potential confounder. Odds ratios (OR), p-values and 95% confidence intervals (95%CI) 

were estimated. The model goodness of fit was assessed using the Hosmer-Lemeshow 

goodness of fit test considering as null hypothesis that the fitted model was correct 
27

. 

 

 

 



RESULTS 

During 2016, a total of 188 patients (190 registries, 2 were duplicates) were seeing at the 

SCI outpatient clinic, of which 164 (87.23%) met criteria to enter the study. Two records 

were excluded because they were duplicates, 6 records were incomplete, and 18 because 

they were non-traumatic, including 5 oncological pathologies, 5 autoimmune, 3 infectious, 

2 narrow, 2 congenital, and 1 vascular. 

 

Bivariate analyses 

Of the selected population, 95.12% were men and 4.88% were women. The average age 

was 34±13 years. There were 53.66% (88) of the population with NP and 46.34% (76) 

without NP; men were 53.8% of the population with NP. There were no statistical 

differences when comparing the gender or age of the groups of patients with (case) and 

without NP (control) (p>0.05). 

 

When comparing cases and controls, it was found a statistically significant difference with 

regards of the cause of injury, with higher rates of road traffic events and violence in the 

group of NP with 68.4% and 54.9%, respectively (p=0.022). NP was found in higher 

proportions among those who had shorter time since injury, 62% less than 2 years, 57.4% 

between 3 to 5 years, 56.2% between 6 to 10 years, and 34.2% in those over 10 years 

without significant differences with the group without NP (p=0.071). See Table 1 and 

Figure 1. 

 

 

 



Clinical features 

There was a significant difference between the two groups observed, taking as a reference 

the presence of neurogenic bladder and bowel, 83% of those who suffered from this 

complication had NP (p<0.0001). See Figure 2. 

 

There were not statistical differences for spasticity, decubitus ulcer, injury level, and ASIA 

classification when comparing cases and controls (p>0.05). See Table 2. 

 

Crude and adjusted analyses 

Simple logistic regressions were performed for variables such as age, cause of injury, time 

since injury, and the presence of neurogenic bladder and bowel. Risk for NP decreased as 

the time since the injury increased, as follows: patients with 3 to 5 years since injury had an 

OR of 0.82 (95CI% 0.36-1.86; p=0.648), patients with 6-10 years had an OR of 0.78 

(95CI% 0.32-1.94; p=0.605) and those with > 10 years since the injury had an OR of 0.32 

(95CI% 0.13-0.78; p=0.013). However, only injuries with more than 10 years reached 

significance (Figure 1). This variable was grouped into two categories (> 5 and < 5 years 

since injury) for the multivariate model. 

 

The multivariate logistic regression model was adjusted by age groups and gender, and 

there were included in the model fall as the cause of injury, the time since injury, and the 

presence of neurogenic bladder and bowel (Table 3). 

 



It was found that patients with injuries that occurred more than 5 years ago are 26% less 

likely to suffer NP (OR 0.26, 95CI% 0.11-0.58; p=0.001). Likewise, patients injured in a 

fall were 19% less likely to have NP (OR 0.19, 95%CI 0.04-0.82; p=0.026). 

 

The results indicate that there is a probability 6.4 times higher (OR 6.44, IC95%=2.10-

19.75; p=0.001) to suffer NP when the clinical complication of neurogenic bladder and 

bowel are present compared to patients who do not have them. Finally, it was obtained a p-

value of 0.3029 with the Hosmer-Lemeshow test for goodness of fit, therefore it was 

considered that the model fit was correct. 

 

DISCUSSION 

With this study we managed to characterize the population with SCI in a referral center for 

rehabilitation medicine in southwestern Colombia using demographic and clinical 

variables. Most patients in the study were affiliated to the Subsidized Regime of the Social 

Security Health System due to the specific characteristics of the hospital as a public 

hospital. In both groups, the average age was in the most economically productive period of 

life, which also corresponds to the population most affected by violence in the country. 

Additionally, we compared patients with and without NP for the first time in a Colombian 

population of patients with SCI of traumatic origin. 

 

In the meta-analysis on NP in SCI, Burk et al., found a prevalence of 53% 
14

. In this study it 

was found that 59% of the patient with SCI had NP. Although the value does not differ 

greatly from the meta-analysis, it is important to emphasize the differences between the 

populations. Burk et al., included studies from high-income countries, where possibilities of 



health care services are greater than Colombia. In a study conducted at the San Vicente de 

Paul University Hospital published by Lugo et al., in Medellin, northwestern Colombia, 

they found a 47% prevalence of pain in patients hospitalized because of SCI 
28

, although it 

is close to the value found, it is not possible to make a clear comparison given that the 

authors did not defined the criteria for NP. Further research about NP in low- and middle-

income countries is required. 

 

Regarding the etiology of the SCI, it was found that out of the 164 patient records, in 131 

the SCI was the result of violence (80%), not including road traffic injuries. When 

comparing this value, with the data found by Cripps et al., the authors reported violence and 

self-inflicted injuries as a cause of SCI in 15% in North America, 6% in Western Europe, 

and 2% in Australia 
2
. It is valid to think that the marked difference is due to the social 

problems that Colombia have, especially Cali 
5,29

, therefore, further research on the topic is 

required towards the improvement of patient care, patient outcomes, and quality of health 

care provision. 

 

In the study, the presence of neurogenic bladder and bowel, the cause of injury, and a time 

of injury greater than 5 years were found as factors associated with the presence of NP. 

Those patients with a neurogenic bladder and bowel had 6 times higher risk of having NP 

than those who do not have it. This is related to what was found by Widerström-Noga et al., 

establishing as a prolonged afferent activity a full bladder and the impacted intestine which 

increase the risk to developed NP in patients with SCI 
30

. 

 

We also found an inverse relation between NP and time since the injury.  Those patients, 



who have more years since the injury, were less likely to suffer NP. Contrary to this, the 

literature mentions that the greater the time of the injury, the greater the presence of pain 

and sensory alterations 
24,31,32

. In turn, Finnerup et al., in their cohort study with 1 year of 

follow-up, found that the prevalence of NP increased with time 
33

, however it is important 

to note that the evolution time from the injury in the population of this study considerably 

exceeds a calendar year. Nagoshi et al., in a population of 72 patients, found that the NP 

becomes more severe when the injury time is greater than one year 
34

. On the other hand, 

Adrianssen et al., point out that there was no correlation between the presence of NP and 

musculoskeletal pain and the time of evolution of the injury 
8
. Longer cohort studies of 

patients with SCI are required to identify if there is an effect caused by time on the 

presence of NP. 

 

This epidemiological approach to NP in patients with SCI allows clinicians and researchers 

to assess the susceptibility of patients to the complication 
35,36

, broaden patients’ options 

through the understanding of social and clinical situations that complicate cases,
1
 and 

require providers to propose different and tailored therapeutic and preventive strategies. 

 

The clinical evidence of the management of NP in SCI is focused on the use of drugs and 

medical procedures;
37

 however, with the findings correlating NP with neurogenic bladder 

and bowel, it is understood that the only therapeutic target is not the path of pain, but also 

other clinical issues, such as spasticity,
38

 which could stimulate the appearance of NP or 

increase its intensity. 

 

The literature reports various interventions for neurogenic bladder and bowel,
39-41

 which 



should be taken into account when initiating a rehabilitation plan in patients with SCI with 

or without NP, in order to prevent and treat the bladder / neurogenic bowel and potentially 

the development or worsening of NP. 

 

Limitations 

 

The main limitation of this study was related to the fact that the data were subject to 

previously collected clinical data, hence variables that might be related to the presence of 

NP could be missing. Similarly, this did not allow discriminating the type of NP in patients 

with SCI, as proposed by the IASP 
10

. 

 

Given that in this study the data depend of the medical records, we were not able to define 

the presence of urinary tract infection (UTI), therefore we could not make a co-relationship 

between this variable, neurogenic bladder, and NP, in order to analyze what was reported 

by Joseph et al., regarding UTI as a risk factor for NP in SCI 
42

. 

 

On the other hand, although the algorithm proposed by the IASP was used as a diagnostic 

criterion to define NP, it was not possible to use validated screening tools to objectively 

determine the presence of NP, given the study design. These limitations highlight the need 

for further research in the area with prospective designs and in the region. 

 

Strengths 

One strength of the study is the number of records that were captured in a short period of 

time and in the same center, this allows us to trust in the homogeneity of the population, 

when evaluated and followed by the same providers, and in this way decreasing selection 



bias. In addition, our sample size surpassed the calculated sample size to identify risk 

factors and the regression model fit was tested and the results were positive. 

 

In Colombia, to our knowledge, there are no studies focused on the population with NP 

secondary to SCI, nor data of SCI in the Colombian Southwest. The importance of the 

research, considering that the Colombian population differs from the populations of the 

referenced studies, lies in the implications that NP have in patients’ quality of life and the 

possible strategies to mitigate it. 

 

CONCLUSIONS 

In the studied population it was found that about half of the patients who attended a SCI 

outpatient clinic had NP, so given the high prevalence of this complication it is necessary to 

prioritize and focus both resources and strategies for its prevention due to its negative 

impact on patients’ quality of life. 

 

It is necessary to continue the search for associated factors, whether protective or risk for 

the appearance of NP in patients with SCI, when implementing cohort studies in order to 

analyze the evolution of NP over time, once the injury is established. 

 

Among the associations that were found are: having neurogenic bladder and bowel may 

imply 6 times more risk of presenting NP, having fall from height as a cause of injury, and 

having a time of evolution since the injury higher than 5 years can be protective factors for 

NP.  



Tables and Figures 

Table 1. Socio-demographic features of the study population 

Feature 

Presence of Neuropathic Pain 

p-value 

No (n=76) Yes (n=88) 

Age, Mean (Standard 

Deviation)  

31,79 (13,01) 35,22 (13,13) 0.0961ᵠ 

Gender, n (%) Female 4 (50) 4 (50) 

1.000ᶷ 

Male 72 (46,15) 84 (53,85) 

Health insurance*, n (%) Pay in part by the patient 0 (0) 1 (100) 

0.624ᶷ Subsidized 75 (47,17) 84 (52,83) 

Other 1 (25) 3 (75) 

Cause of Injury, n (%) Fall from height 11 (78,57) 3 (21,43) 

0.022ᶷ Transit event 6 (31,58) 13 (68,42) 

Violence 59 (45,04) 72 (54,96) 

Time since Injury, n (%) < 2 years 19 (38) 31 (62) 

0.071ᶲ 

3 - 5 years 20 (42,55) 27 (57,45) 

6-10 years 14 (43,75) 18 (56,25 

>10 years 23 (65,71) 12 (34,29) 

ᵠT-test ; ᶲChi-2; ᶷ Fisher 

*The system of General System of Social Security (SGSS) in Colombia includes the different health coverages of the 

population. In this study, patients were part of the contributive regime of the SGSS which are patients who are employed 

and paid for health insurance based on their salary or income; part of the Subsidized regime where the patients are 

unemployed and based on a socioeconomic classification (SISBEN) pay a percentage of their health invoices and the 

other percentage is covered by the payments of those in the Contributive regime and the government. Other could be 

special regime such as military, education, ministry members, or vinculated (without any type of insurance).  



Table 2. Clinical features of patients with neuropathic pain 

Feature 

Presence of Neuropathic Pain 

 p Value 

No (n=76) Yes (n=88) 

Level of Injury, n (%) Cervical 20 (54) 17 (45.9) 

0.664ᶷ 

Thoracic 44 (42.7) 59 (57.2) 

Lumbar 3 (42.8) 4 (57.1) 

Sacral 7 (46.6) 8 (53.3) 

ASIA* Classification, n (%)  A 46 (44.6) 57 (55.3) 

0.964ᶷ 

B 10 (47.6) 11 (52.3) 

C 4 (40) 6 (60) 

D 7 (58.3) 5 (41.6) 

E 1 (50) 1 (50.0) 

Decubitus ulcer, n (%) Yes 36 (43.9) 46 (56.1) 

0.483ᶲ 

No 40 (49.3) 41 (50.6) 

Spasticity, n (%) Yes 40 (47.06) 45 (55.3) 

0.427ᶲ 

No 31 (41.8) 43 (58.1) 

Neurogenic bladder and bowel, n (%) Yes 56 (40.2) 83 (59.7) 

<0.0001ᶷ 

No 19 (79.1) 5 (20.8) 

ᶷ Fisher; ᶲ Chi2 

*American Spinal Injury Association.  



Table 3. Risk factors associated with the presence of NP 

Variable   

Crude OR  

(95% CI)* 

p-value 

Adjusted OR  

(95% CI)* 

p-value 

Gender: Male  1.17 (0.28-4.83) 0.832 1.86 (0.37-9.30) 0.450 

Age group < 25 years old (ref.) - - - - 

 25 to 45 years old 1.73 (0.85-3.55) 0.132 2.26 (0.96-5.32) 0.061 

 > 45 years old 1.78 (0.75-4.24) 0.191 5.92 (1.84-19.10) 0.003 

Cause of Injury All other (ref) - - - - 

 Fall from height 0.21 (0.06-0.78) 0.020 0.19 (0.04-0.82) 0.026 

Time since Injury > 5 years 0.54 (0.29-1.02) 0.059 0.26 (0.11-0.58) 0.001 

Neurogenic bladder and bowel 5.63 (1.99-15.96) 0.001 6.44 (2.10-19.75) 0.001 

*Simple and multivariable logistic regression model. 

  



Figure 1. Frequency of neuropathic pain cases based on the time since spinal cord injury. 

 

 
  

19 19 

12 

19 

30 

27 

17 

11 

0

5

10

15

20

25

30

35

< 2 years 3-5 years 6-10 years > 10 years

F
re

q
u
en

cy
 

Time since injury 

No YesNeuropathic Pain: 



Figure 2. Rate of neuropathic pain cases based on the presence of neurogenic 

bladder/bowel. 
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