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abstract:
aim: Pain is a common complication of spinal cord injuries (SCI). Our objective was to quantify those who had pain on discharge from 
rehabilitation, and the level of interference it had on their functionality.
method: This study used data collected prospectively from 2018 to 2019 via the New Zealand Spinal Cord Injury Registry (NZSCIR). 
Questionnaires completed by patients on discharge provided the necessary data. Primary outcomes were the number of patients 
reporting pain, and the level of interference with their activities of daily living (ADLs), mood and sleep. Level of interference was  
quantified via a score from zero to 10. Scores of seven and above were considered “severe” interference.
results: Seventy-six-point six percent of patients in this study group reported having pain on discharge. The median scores for  
interference with functionality were all three out of 10. Twenty-three-point eight percent of patients reported severe interference with 
sleep, 16.7% with ADLs and 16.2% with mood.
conclusion: The number of patients being discharged with pain from SCI rehabilitation units in New Zealand is similar to figures 
from other literature. Although significant functional impairments were not found overall, focus remains to optimise management for 
patients who do report “severe” interference.

I n New Zealand, the most recent figures for 
the mean annual incidence of traumatic spi-
nal cord injuries (TSCI) over a 10-year period 

has been found to be 22 per million people.1 This 
has decreased from the previously estimated rate 
of 49 per million from 1998; however, it is difficult 
to gauge where this new estimate lies in the global 
context, given the wide variability of figures.2,3 
From the New Zealand Spinal Cord Injury Registry 
(NZSCIR) Annual Report in 2020, it was reported 
that the incidence rate of TSCI and non-traumatic 
SCI (NTSCI) combined was 44 per million. Local 
studies have also shown disparities in the incidence 
of TSCI in New Zealand, with more people of Māori 
and Pacific Island ethnicities having higher rates 
of injuries compared to others.1,4

Among patients with spinal cord injuries (SCI), 
one of the most prevalent chronic complications is 
pain.5–7 A systematic review and meta-analysis by 
Hunt et al. classified chronic pain post-SCI using 
the International Spinal Cord Injury Pain (ISCIP) 
classification, and reported neuropathic pain in 
79% of patients, musculoskeletal pain in 58% and 
visceral pain in 3%.8 Fifty four percent reported 
two or more types of pain. The pooled prevalence 
in this meta-analysis was 68%. Consequently, pain 
can hinder patients’ rehabilitation and their 
transition into community as it affects quality of 
sleep, ability to return to paid employment, mood 

and anxiety levels and social connectedness.9–12

Our study’s primary objective was to determine 
the proportion of patients who reported pain on 
discharge, with a particular focus on how pain 
impacted their activities of daily living (ADLs), 
mood and sleep. The secondary objectives were to 
assess their satisfaction with pain management, and 
the relationship between pain and patient demo-
graphics such as ethnicity, age, level of injury, 
severity of injury (The American Spinal Injury 
Association (ASIA) Impairment Scale) and type of 
SCI (TSCI vs NTSCI).

The outcomes of this study hope to guide future 
decisions in community programmes and rehabil-
itation systems that can be established to support 
patients with a SCI after discharge. It will also con-
tribute to the way that pain is discussed prior to 
discharge so that patients and their whānau feel 
more equipped for the transition.

Method
This was a retrospective study that used data col-

lected prospectively of patients who sustained either 
a TSCI or a NTSCI and were admitted to one of the 
two spinal rehabilitation units in New Zealand. 
The rehabilitation units in New Zealand are the 
Auckland Spinal Rehabilitation Unit (ASRU) and 
the Burwood Spinal Unit (BSU). The ASRU admits 
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patients with SCI from approximately the upper 
half of the North Island, whereas the BSU admits 
patients from the region below. The data for this 
study was collated from the years 2018 to 2019 
and obtained through the New Zealand Spinal 
Cord Injury Registry (NZSCIR) with access granted 
by the NZSCIR Data Access Group. The data received 
did not include any identifiable information. Ethics 
approval was obtained via the Auckland Health 
Research Ethics Committee (AHREC) (Reference 
number: AH23267). The study’s inclusion criteria 
focussed on adult patients above the age of 16 with 
a TSCI or a NTSCI who consented for a discharge 
interview at the time of their discharge from 
ASRU/BSU. The study’s exclusion criteria consisted 
of patients with incomplete data and/or those who 
declined consent to participate in the NZSCIR.

The data stored in the NZSCIR were obtained 
from discharge interviews with patients that were 
typically conducted prior to transition from their 
respective spinal rehabilitation unit to their dis-
charge destination. The discharge interview is a 
questionnaire that asked patients to give a score 
from zero to 10 for questions relating to pain, 
its interference with ADLs, mood and sleep and 
their satisfaction with management for pain. 
Demographic characteristics including age, gen-
der and ethnicity, as defined by the New Zealand 
Ministry of Health, were gathered on every par-
ticipant in the NZSCIR as part of standard data col-
lection. Ethnicity was classed as NZ European, 
Māori, Pasifika, and Others. Others included 
Asian, Middle Eastern, Latin American and 
African ethnicities. Information on neurologi-
cal level of injury and completeness of injury 
were collected. The level of injury and severity 
noted were those recorded on discharge from 
the rehabilitation units. Where level of injury on 
discharge was not available, the level noted on 
admission to rehabilitation was used. The level 
of neurological injury was grouped into either 
tetraplegia/paraplegia/intact. The American Spi-
nal Injury Association Impairment Scale (AIS) 
was used to describe the completeness of spinal 
cord injury. This ranges from “A”, representing a 
complete injury (no sensation or motor activity 
below the level of injury), to “E” (normal sensory 
and motor function).13

Questions in the discharge interview related to 
pain were:

Numerical Rating Scale (NRS) was used as the 
self-reported measure for the questions relating 
to pain management satisfaction and the level of 
interference with functionality. Numbers from 

zero to 10 were presented and answers recorded 
by coordinators interviewing the patients on dis-
charge. A score of 10 was considered optimal pain 
management, a score between seven to nine was 
considered satisfactory management, and a score 
of zero was considered completely dissatisfied 
with management. A score of seven and above for 
the questions relating to functionality was consid-
ered “severe” interference, based on a study by 
Boonstra et al., who investigated the cut-off points 
for “severe” interference with chronic musculo-
skeletal pain.14 A score of zero for the functional-
ity questions thus indicated no interference. The 
scores provided by patients for each individual ques-
tion were collated and a median score was found.

Based on the answers given for pain on dis-
charge: “Yes” or “No”, the patients in each demo-
graphic/SCI characteristic group were stratified 
according to the answers given. The patients who 
answered “Yes” to pain on discharge were of focus 
to our study. Data were reported as frequency 
and proportions for patient characteristics and 
pain on discharge. Two by two contingency tables 
and Chi-squared or Fisher’s exact test were used 
to assess potential associations of pain on dis-
charge rates by demographics/SCI characteristics. 
P-values of less than 5% were considered as sta-
tistically significant. All statistical analyses were 
carried out using OpenEpi and SAS version 9.4. 

Results
In the years 2018 and 2019, 435 patients sustained 

a SCI in New Zealand (Figure 1). Three hundred and 
seventy-two of these patients were admitted to 
ASRU or BSU for rehabilitation. Two hundred ad 
seventy-four patients consented to discharge inter-
views being completed for the NZSCIR. Ninety-eight 
out of 372 eligible patients did not participate in this 

1. “Have you had any pain in the last 7 days, 
including today?”

2. “Are you receiving treatment for a pain 
problem?”

3. “If yes (to above), what treatments do you use 
to manage your pain?”

4. “Overall, how satisfied are you with the 
management of your pain?”

5. “In general, how much has pain interfered with 
your day-to-day activities in the last week?”

6. “In general, how much has pain interfered with 
your overall mood in the last week?”

7. “In general, how much has pain interfered with 
your ability to get a good night’s sleep?”
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study, producing an attrition rate of 26.3%. Out of 
the 274 patients, 210 answered “Yes” to pain on dis-
charge and 64 answered “No” (Table 1). The pro-
portion of patients who reported pain on discharge 
from this study population was 76.6%.

The age group with the highest proportion of 
reported pain on discharge was the 46–60 years 
category (84%). One hundred and twenty-eight 
patients identified as NZ European, 47 as Māori, 
23 as Pacific Island, and 12 as Others. Despite mak-
ing up only 19% of the patients who consented for 
the discharge questionnaire, Māori patients had 
the most pain reported on discharge, with 88.7% 
reporting “Yes”. The Pacific Island group were 
second, with 76.7% reporting “Yes”. One hun-
dred and forty-six were male and 64 were female, 
with more females reporting pain in proportion 
(82.1%). For those reporting pain on discharge, 
145 patients sustained a TSCI and 65 sustained 
a NTSCI. 111 patients were tetraplegic, 96 were 

paraplegic and 3 were intact. AIS A was the level 
at which there were the greatest proportion of 
patients with pain on discharge (83.6%). 

Overall, the median score for satisfaction of 
pain management in the total population was 
eight (Figure 2). Out of the 210 patients, 60 patients 
(28.6%) scored their satisfaction as optimal pain 
management with 10 out of 10. One hundred and 
three patients (49.0%) scored within the range of 
seven to nine, as satisfactory pain management. 
The median scores for effect of pain on interfer-
ence with ADLs, mood, and sleep were all three 
out of 10 (Figures 3–5). With ADLs, 35/210 patients 
(16.7%) reported “severe” interference due to pain, 
whereas 55 (26.2%) reported no interference. Thir-
ty-four out of two hundred and ten patients (16.2%) 
reported “severe” interference with their mood, 
and 64 (30.5%) denied any interference. Sleep was 
the functional task that showed the greatest number 
of patients reporting “severe” interference, with 

Figure 1: Study population with inclusion and exclusion criteria.
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Table 1: Patient demographics/characteristics grouped by pain on discharge. 

Pain on discharge

Patient demographics/
characteristics

Yes (n=210) No (n=64) Total (n=274) P-value

Ethnicity

European (includes NZ European) 128 (73.6%) 46 (26.4%) 174 0.135

Māori 47 (88.7%) 6 (11.3%) 53

Other 12 (70.6%) 5 (29.4%) 17

Pacific Island 23 (76.7%) 7 (23.3%) 30

Age group

0–30 44 (78.6%) 12 (21.4%) 56 0.205

31–45 27 (69.2%) 12 (30.8%) 39

46–60 68 (84.0%) 13 (16.0%) 81

61–75 57 (75%) 19 (25%) 76

76+ 14 (63.6%) 8 (36.4%) 22

Gender

Male 146 (74.5%) 50 (25.5%) 196 0.24

Female 64 (82.1%) 14 (17.9%) 78

Type of SCI

Traumatic 145 (79.7%) 37 (20.3%) 182 0.129

Non-traumatic 65 (70.7%) 27 (29.3%) 92

Level of injury

Tetraplegia 111 (73.0%) 41 (27.0%) 152 0.187*

Paraplegia 96 (81.4%) 22 (18.6%) 118

Intact 3 (75%) 1 (25%) 4

Severity of injury

A 46 (83.6%) 9 (16.4%) 55 0.217*

B 17 (77.3%) 5 (22.7%) 22

C 20 (62.5%) 12 (37.5%) 32

D 125 (77.2%) 37 (22.8%) 162

E 2 (66.7%) 1 (33.3%) 3

*Fisher’s exact test or Chi-squared test used.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Dec 2; 135(1566). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 50

Table 2: Patient reported scores of interference with ADLs, mood and sleep.

Score ≥7/10 Score <7/10

Interference with ADLs 35/210 (16.7%) 175/210 (83.3%)

Interference with mood 34/210 (16.2%) 176/210 (83.8%)

Interference with sleep 50/210 (23.8%) 160/210 (76.2%)

Figure 2: Scores given for satisfaction with pain management.

Figure 3: Scores given for level of interference with daily activities.
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Figure 4: Scores given for level of interference with mood.

Figure 5: Scores given for level of interference with sleep.

Figure 6: Modes of management options for pain in TSCI patients.
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50/210 patients (23.8%). However, 64 patients 
(30.5%) reported no interference with sleep. On 
further questioning, the mode of treatment for 
pain was largely dominated by pharmacological 
means (both prescription and non-prescription) 
in both the TSCI and NTSCI groups (Figures 6–7).

Discussion
The purpose of this study was to investigate 

the prevalence of pain and its impact on func-
tionality (ADLs, mood and sleep) for patients with a 
SCI near their time of discharge. Pain after sustain-
ing a SCI, whether traumatic or non-traumatic, 
is a common complication and the interference 
with ADLs, sleep, and mood are also well docu-
mented.5–12 In our study, it was found that 210/274 
patients (76.6%) reported having pain at time of 
discharge. This is consistent with other litera-
tures’ statistics.6,7,15 Despite the number of patients 
reporting pain being high, our study shows that 
the management for pain is still satisfactory for 
most, and interferences with ADLs, mood and 
sleep are low overall. The median scores for the 
level of interference with ADLs, mood and sleep 
were all three out of 10, implying that pain plays 
a small part in affecting the lives of majority of 
our patients. Almost 78% of patients reported at 
least a satisfactory management of their pain, with 
28.6% reporting completely optimal management. 
This is a reassuring sign that current modalities 
for pain management are effective for most SCI 
patients in New Zealand at the time of discharge. 
However, further focus can be made to assess 
if pain management is maintained in the com-
munity with longer follow-up, considering that 

the ramifications of pain can change over time 
post-discharge.

In Norrbrink Budh’s study, pain was the major 
factor interfering with sleep quality, showing 
patients with continuous pain had poorer sleep 
than those with nil or intermittent pain.9 They 
also noted that mood and sleep were interlinked, 
as patients with lower mood tended to have 
poorer sleep. Low mood was not reported to have 
improved significantly over the course of 10 years 
after sustaining a SCI; hence, Cruz-Almeida theorised 
that this long-term low mood also contributes to the 
chronic pain experienced by patients.16 This bidi-
rectional relationship between pain and mood 
also exists with pain and sleep as well, with prega-
balin providing significant improvement in reduc-
ing pain-related interference with sleep.17–19 In a 
study from 2001, approximately 40% of patients 
were found to have difficulty falling asleep or stay-
ing asleep due to pain,20 whereas our study indi-
cates that approximately a quarter of the patients 
report being severely affected (23.8%). Out of the 
3 facets of functionality that were measured in 
our study, more patients reported “severe” inter-
ference with sleep, compared to interference with 
ADLs (16.7%) or mood (16.2%). However, it is 
reassuring to see that in our study there is consis-
tently a greater proportion of patients reporting 
no interference for all ADLs, mood and sleep.

The principles of Te Tiriti o Waitangi stress the 
importance of upholding certain values for the 
healthcare of Māori: tino rangatiratanga, equity, 
active protection, options and partnership.21 This 
should be held with high regard in SCI manage-
ment based on the results seen from our study. 
Incidence rates of SCI were higher for Māori 

Figure 7: Modes of management options for pain in NTSCI patients.
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compared to other ethnic groups, which has not 
changed since the last study conducted on SCI in 
New Zealand.1 In addition, our data implies Māori 
had the largest proportion of patients having 
pain on discharge compared to non-Māori. How-
ever, it should be noted that due to the limitation 
of this study having no individual data available 
through the Registry, we were unable to perform 
multi-variate analysis to deduce that ethnicity 
was a single contributing factor. Other studies 
have also shown that racial and ethnic minorities 
with SCI are more likely to have more health com-
plications, low mood and poorer quality of life.22–24

There were limitations to our study. Firstly, 
the attrition rate of data loss was approximately 
26% from the SCI patients who were admitted for 
rehabilitation. This was due to variety of reasons, 
including age (under 16 years), no consent for 
the full data set (e.g., non-residents, comorbidi-
ties preventing interviews or declining participa-
tion), or incomplete discharge interviews (due to 
death, transition to palliative care or transfer to 
another facility before completion of interview). 
The data in our study were all self-reported 
by the patients, which can allow the definition 
of “pain” being interpreted in different ways 

depending on the patient’s values, culture and 
life experience. This is seen in certain meta-anal-
yses, where high heterogeneity has been reported 
across various studies that were used.6,7 Hence, 
the prevalence reported in our study may not be 
entirely accurate. A cumulative dataset was pro-
vided by the Registry as opposed to individual 
patient information; hence, no further univari-
ate or multivariate analyses could be performed 
to investigate significant factors for pain and 
interference with functionality. The question-
naire also did not include a question that quanti-
fied the actual severity of pain; hence analysis of 
this could not be attained.

Furthermore, our study has shown that while 
there are a significant proportion of patients 
with SCI leaving rehabilitation units with pain, 
there is high satisfaction with the management 
for this pain and low interference with function-
ality in day-to-day activities. Future focus will be 
to investigate ways of providing better commu-
nity support for the small percentage of patients 
experiencing pain that interferes with their func-
tionality. It is also crucial to further evaluate and 
mitigate the inequities seen in ethnic differences 
of pain prevalence.
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