
Archives of Iranian Medicine, Volume 20, Number 8, August 2017494

NSCIR-IR: Pilot Study

Abstract
Background: 

Methods: 

Results:

Conclusions: 

Key words: 

Cite this article as: Naghdi K, Azadmanjir Z, Saadat S, Abedi A, Koohi Habibi S, Derakhshan P, et al. Feasibility and Data Quality of the National Spinal Cord Injury 
Registry of Iran (NSCIR-IR): A Pilot Study. Arch Iran Med. 2017; 20(8): 494 – 502.

Original Article 

 Introduction

Tpsychological, familial, and economic burdens on society.1–4 
According to Jazayeri et al., traumatic SCI has a global 

incidence of 3.6 to 195.4 patients per million.1 Rahimi-Movaghar 
et al. reported the incidence of SCI in developing countries to be 
25.5/million/year.5
management during pre-hospital resuscitation, critical care, and 
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rehabilitation are effective in overall improvement of the 
functional outcome of patients with SCI.6–8 Recognition of pitfalls, 
validation of existing guidelines in developing countries through 

According to Gliklich et al., a “patient registry is an organized 
system that uses observational methods to collect uniform data 

9 
A top priority of the Iranian Government has been a well-

established and reliable national SCI data registry aimed at better 
understanding the demographics, injury mechanisms, on-the-
scene resuscitation, transfer, imaging evaluation, treatment and 
rehabilitation of patients with SCI, as well as its effect on health 
delivery and the national economy. A preliminary proposal for the 
design and methodology of a data registry (National Spinal Cord 
Injury Registry of Iran [NSCIR-IR]), supported by the Ministry 
of Health and Medical Education (MOHME), was introduced in 

completeness, accuracy, and consistency of the data thus collected.

Materials and Methods

designed to register patient data prospectively. It was designed 
by a panel of national and international experts (Supplement 2). 
They were involved in the design, execution, data capture, quality 
control and production of the product.  

Other contributing agencies included Ministry of Health 
and Medical Education, Welfare and other nongovernmental 
organizations. Three neurosurgical departments participated 
directly in the completion of the pilot study—the Sina and 
Firoozgar Neurosurgical Departments in Tehran and the Poursina 
Neurosurgical Department in Rasht.

All patients with traumatic vertebral fractures/dislocations, 
with or without SCI, admitted to any neurosurgical or orthopedic 
service were eligible to be registered in NSCIR-IR (Table 2).

Minimum data set (MDS)
We adopted the MDS designed and developed by the 

International Spinal Cord Society (ISCoS) and accepted by the 
World Health Organization (WHO) in order to be able to exchange 
information with other academic centers internationally.10–11 The 
registered MDS included prehospital resuscitation, acute care 
hospitalization, complications, and life-long follow-up of our 
patients.  

There were 285 data elements in the data set, including 163 
elements from the American Spinal Injury Association (ASIA) 

Cord Injury (ISNCSCI). Acute case report forms (ACRFs) 
included categories pertaining to prehospitalization care, 
emergency department (ED) admission, demographics, injury 
mechanism, comorbidities and medical history, vertebral injury, 
ASIA motor score and ASIA impairment scale (AIS), surgical 
or nonoperative interventions, Glasgow Outcome Scale (GOS) 
score, and in-hospital complications (Supplement 1). Our expert 

Case Report Forms (CRFs). Follow-up of the patients was made 
possible through the Iranian Integrated Care Electronic Health 
Record. Chronic CRFs evaluated pain (11 data elements), pressure 
ulcers (16 data elements), and spasticity (12 data elements). For 
quality of life assessment, the validated Farsi version of the World 
Health Organization Quality of Life-BREF (WHOQOL-BREF) 
questionnaire was used.12–13 

Registry process
Registry data capture training for the nursing personnel was 

either face-to-face or online. Electronic data collection was 
performed by the designed web-based system for our registry. 

of registry. The case report forms were implemented into the 
system and registrars in each local registry center had access to 
the system for data entry. They created a record for each new 
patient and entered the required data in case report forms. Each 

each patient in the system and is completed in all future follow-
up episodes. After data entry and submission of patient record in 
the system by registrars, quality reviewers checked data in terms 
of completeness, consistency and accuracy. If there were a defect 

label and comment by quality reviewer. Then, the record would 
be returned electronically to the corresponding registrar to edit. 

Three  trained reviewers were assigned to re-check data 
for accuracy, completeness, consistency, and quality. Two 
independent observers (a trained nurse and a neurosurgeon) 
assessed the medical images (X-ray, CT scan, and MRI) to 
determine injury morphology based on the AOSpine spinal 

 and SCI severity. The accuracy of 

charts. Uploaded online data were also checked for missing, 
incomplete, and inaccurate data. Feedback programs embedded 
in the software contributed to online teaching of the appropriate 
personnel.14 We followed two methods to assure consistency: 1) 
the software alerted and rejected all the entries which were not 

the hierarchy of dates, the computer would not accept the data. 
2) In addition, after data submission and before the completion 
of registration, our expert reviewers checked the entered data to 
ensure that there was no other inconsistency that could not be 

Coverage assessment
The coverage of the registry was estimated using the following 

formula: 
[N(R+ H+) + N(R+ H-)] / [N(R+ H+) + N(R+ H-) + N(R- H+) 

+ N(R- H-)] 
Where N(R+ H+) is the number of cases  by both 

NSCIR-IR and hospitals, N(R+ H-) is the number of cases 
 by NSCIR-IR but not  by hospitals, N(R- H+) 

is the number of cases  by hospitals but not by NSCIR-
IR, and N(R- H-) represents the number of cases that are  
by neither hospital nor NSCIR-IR.  N(R- H-) was estimated using 
the following formula: 

N(R- H N(R+ H-) * N(R- H+)] / N(R+ H+).
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Ethical considerations 
The Ethics Committee of the Sina Trauma and Surgery Research 

Center, Tehran University of Medical Sciences, which is the 
coordinating unit of the NSCIR-IR, approved this study. In all 
cases, patients gave their oral informed consent. We used an opt-
in informed consent that includes consent for other future registry 
roles, such as follow-up contacts and research registration project.

Results

Baseline characteristics of patients

captured in this 8-month pilot phase of the NSCIR-IR registry: 
Sina Medical Center, 27 patients; Firoozgar, 24 patients; and 
Poursina, 14 patients. Fourteen of the 65 (21.5%) had evidence of 
SCI (Tables 2 and 3). Nearly 60% (58.5%) of registered patients 
were residents of Tehran or Rasht, where registry headquarters 
are located; however, the nearly 40% remaining were transferred 

from distant provinces such as Azerbaijan, Esfahan, or Khorasan 
(Table 2). Tables 4, 3, and 5 depict injury mechanism, geographic 
region of vertebral column involved, and injury morphology. 

Selected indices of quality of care 
Table 6 shows the indices of quality of care recorded in the study.

Effort expended on completion of acute case report forms and quality 
control

Completion of ACRFs and maintenance of a database registry 
are labor intensive and require continuous vigilance. Patient 

10) minutes. In addition, another 15 minutes was spent by a trained 
reviewer to ensure quality control. Overall, for a single patient, the 

by a reviewer. A review of Hospital Information Systems at Sina 

of patients that took into consideration inclusion and exclusion 

Criteria

Inclusion criteria

Acute trauma Less than 30 days from the incident

Spinal fracture
or dislocation or

Fractures or dislocations of the occipital condyle (C0), cervical, thoracic, lumbar, sacral or coccygeal vertebrae 
including osteoporotic fractures due to falling or slipping.

Spinal cord injury Injury to the spinal cord, including the cauda equina, resulting in motor dysfunction, sensory dysfunction, and at 
least one of the three followings: Urinary incontinence, stool incontinence, sexual dysfunction. 

Exclusion criteria

Pathologic spinal fracture Spinal fracture due to tumor, infection or other non-traumatic conditions.

Non-traumatic spinal cord injury Spinal cord injury due to tumor, infection, ischemia or other non-traumatic conditions.

Spinal column degeneration following falling or negligible trauma.

Table 1. .

Characteristics Men (n Women (n Total (n
Age (mean ± SD) (years) 36.23 ± 16.97 49.00 ± 20.02 39.77 ± 18.62
Education (n) %
Illiterate (11) 16.9 (5)7.7 (16) 24.6
Primary school (7) 10.8 (2) 3.1 (9) 13.9
Secondary school (13) 20.0 (4) 6.1 (17) 26.1
Diploma (10) 15.4 (5) 7.7 (15) 23.1
Associate degree 0 (1) 1.5 (1) 1.5
Bachelor (2) 3.1 0 (2) 3.1

(4) 6.2 (1) 1.5 (5) 7.7
Marital Status (n) %
Single (20) 30.8 (1) 1.5 (21) 32.3
Married (27) 41.5 (13) 20.0 (40) 61.5
Widow 0 (3) 4.6 (3) 4.6
Divorced 0 (1) 1.5 (1) 1.5
Nationality (n) %
Iranian (40) 61.5 (17) 26.2 (57) 87/7

Afghan (7) 10.8 (1) 1.5 (8) 12/3

Table 2. 
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Number Percentage

ASIA impairment scale

        -AIS grade A
        -AIS grade B
        -AIS grade C
        -AIS grade D
        -AIS grade E

10
0
0
4
51

15.4
0
0

6.1
78.5

Level of spinal fractures  

         -Cervical 
         -Thoracic 
         -Lumbar 
         -Sacral 

30 
25 
40 
1 

(31.3%)
(26%)

(41.7%)
(1%)

Table 3. 

Cause of injury  Men (n Women (n Total (n

Mechanical fall (23) 35.4 (7) 10.8 (30) 46.2

(21) 32.3 (8) 12.3 (29)  44.6

Type of Accident

Collision 15() 51.7 (6) 20.7 (21) 72.4

Overturning (6) 20.7 (2) 6.9 (8) 27.6

Position of the person injured

Pedestrian (4) 13.8 (3) 10.3 (7) 24.1

Motorcycle (10) 34.5 (1)3.4 (11) 37.9

Car (5) 17.2 (4)13.8 (9) 31.0

Bus (1) 3.4 0 (1) 3.4

Bicycle (1) 3.4 0 (1) 3.4

Suicide 0 (1) 1.5 (1) 1.5

Violence, other assault (1) 1.55 (1) 1.55 (2) 3.1

Sport (1) 1.5 0 (1) 1.5

Other cause of injury (1) 1.55 (1) 1.55 (2) 3.1

Table 4. 

Type of spinal fractures  N (%)
Subaxial Cervical
A:  Compression injuries
A0 3 (11.5)
A1 3 (11.5)
A2 2 (7.7)
A3 4 (15.4)
A4 1 (3.8)
B:  Distraction injuries
BL:  Bilateral injuries
C: Translation injuries
F:  Facet injuries
F1 1 (3.83)
F2 1 (3.83)
F4 1 (3.83)
Thoracolumbar
A: Compression injuries
A0 6 (8.3)
A1 13 (18.1)
A2 2 (2.8)
A3 24 (33.3)
A4 20 (27.7)
B: Distraction injuries
B1 2 (2.8)
B2 1 (1.4)
C: Translation injuries

*There are patients with fracture in more than one spinal vertebra and multiple type of fracture. The type of A was common in the majority of patients.

Table 5. 
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criteria; and 2) erroneous primary diagnoses. For example, among 
87 patients screened in Tehran, only 37 were included in the 
registry:  50 of the patients were not eligible for different reasons 
such as non-traumatic cases and those who were among excluded 
patients. The exact rate of patient capture was 70.8%, and the rate 
of missing eligible patients was 29.2%. Analysis of the health 
information system data from Poursina indicated that 70 patients 
might have been candidates for screening. However, only 14 

patients were captured for the database, a missed opportunity 

patients and eligible patients were missing cases due to the 
following reasons: 1) High-volume patient load; 2) Small number 
of  registrars; 3) Wrong admission diagnosis; 4) Patients not 

Although software programming has been designed to pick up 

Care Index Number Percentage
EMT Transfer 40 61.5
Scene Time (min) 7.5 ± 5 -
Immobilization 38 95
Availability of ED arrival time 55 84.6
Direct admission 10 15.4
ED length of stay (mean in hours) 7.92 -
Patients with surgical decompression 46 70.8
Time lapse (median) from injury to decompression in days (available in 44 patients) 6.9 -
Time lapse (median) from admission to decompression in days 4.4 -
Pressure Ulcers were recorded in patients 5 7.7
Patients who required pain management 13 20
Need for ventilator support 8 12.3
Recorded GOS score 47 72.3

Length of hospital stay (median in days) 10

Table 6.

H
ospital

Data Completion Rate Effort 
C

onsistency

D
ata 

A
ccuracyDemographic 

data Clinical Data

A
ge
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ender
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ec
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ultiple 

Traum
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A
SIA
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otor sc

L
um

bar

C
T

M
R

I

A
O

 calss

Surgery

Inj to Surg

C
rit C

are

Pneum
onia

D
V

T
PE

D
eath

Sina 
(27 patients)  

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

3/27 (11.1%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

26/27 (96.3%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

27/27 (100%
)

100%

100%

Firoozgar
 (24 patients)

 %

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

12/24 (50%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

17/24(70.8%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

24/24 (100%
)

100%

100%

Poursina 
(14 patients) 

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

12/14 (85.7%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

12/14(85.7%
)

8/14(57.1%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

14/14(100%
)

100%

From
 N

A
** to 

100%

M
ean for all of 
hospitals  

(65 patients)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

27/65 (41.5%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

63/65 (96.9%
)

51/65 (78.5%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

65/65 (100%
)

100%

66.6%
 -100 %

Table 7.
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because of missing data. For example, some spine injuries 

paraclinical studies, such as oxygen saturation, which were not 
recorded by the nursing personnel.

Discussion

A well-functioning trauma registry that is feasible to execute 

requirement for healthcare delivery to trauma victims, an element 
of the healthcare system that accounts for a large proportion of 
country’s economy.15 Analysis of the results from our pilot study 
indicated that the NSCIR-IR registry was easy to work with, valid 
in data completion, consistently used by different registrars, and 
had a high degree of accuracy. Its reliability is important to Iran’s 
healthcare delivery, recognizing regions with high rate of trauma, 
and appropriately allocating funding for research and patient 
services. 

are most valuable for highly specialized registries and, not 
surprisingly, are incomplete in many functioning registries such as 
the North American Clinical Trials Network (NACTN) and Rich 
Hansen registries16

provide and support adequately educated and dedicated registrars 
and personnel who will verify the consistency and accuracy of 

and rehabilitation charts will assure the registry’s suitability for 
high valued longitudinal studies. 

A top priority is to identify patients who might have been missed 
within a conglomerate of health services where the patient volume 

and general surgery services to the areas of the hospital covered 
by the registrars. It is of value to have easy access to electronic 

include patients with multiple trauma in the screening process.17–20 
We need to realize that many patients with multiple trauma 
have distracting issues such as pain from long bone fractures 
or exigencies of internal organ injuries, which might undermine 
the diagnosis of spine fractures.

number, telephone number, address, passport number) facilitates 
follow-up of the patients. 

According to WHO guidelines and other resources, one source of 
confusion and loss of trust is registering inaccurate data by registrars 
or evaluators.21

such as age had a 61% to 100% range of inaccuracy.22

such as education documents, passports, or national identity cards 
can help solve some of these inadequacies. For example, many 
of the Afghan citizens treated in Iran had no valid passports or 
identity documents. “Metropolitan cultures” is problematic in 
having a high risk of missing demographics and losing a chance 
to follow the patients accurately. The success of a trauma registry 
will be impossible without appropriately completed EMT records, 

rehabilitation data. 
Without question, even the best registrars cannot complete 

completed, partly because the hospital charts lacked such data. 
Another distressing issue for most of the clinical researchers is 
that most registries lack appropriate documentation of timing 
of events and services, e.g., timing of accidents at the scene and 
then arrival at the ED, timing of the imaging studies and surgical 
intervention, and the duration of follow-up. Many such periods 
are of immense importance in clinical outcome studies. The mean 
time from accident to surgery in our registry was 158 hours. If this 
is a national norm, we are compelled to compare our data with 
the STASCIS data23 to see if the timing of decompression affects 
outcome between the two cultures of Iran and North America. It 
is almost universally true that critical care data are good, but not 
so much the follow-up information.24

Almost 100% of the pilot study patients had information about 
major complications such as pain, pressure ulcers, and death. 
The value of the registry will increase as the registry becomes 
more inclusive of appropriate complications with relevance to 
outcome. The extent of completeness of registered complications 
in a recent study was 93%.22 Registration of all the complications 
is almost impossible because the task is so labor intensive and 

In our study, the consistency of data was reported to be 100%. 
Data consistency in two other recent studies was 98.7% and 
99.6%, where the inconsistency was related to transport mode, 
time values for the patients’ trauma, diagnostic and therapeutic 
procedures, and length of hospital stay.22,25

by our neurosurgeons was the key to the success of this registry. 
In our study, the in-patient SCI mortality rate was 7.7%. In a 
systematic review, the in-patient mortality for SCI patients was 

(95% CI: 6.3–9.0) for the Americas, 7.0% (95% CI: 1.5–27.4) for 
26 Recent 

studies indicated that the accuracies of demographic variables, 
GCS score, and lengths of hospital stay were more than 95%.27–29

and, in some cases, face-to-face interviews, we must caution that 

history, social history, and present illness, requires repeated, time-
consuming efforts by the registrars and neurosurgeons.

Analysis of results from the NSCIR-IR pilot study indicates that 

of cooperation and coordination between NSCIR-IR headquarters 
staff and nurse registrars across the country; (ii) Assignment of 
a dedicated registrar in high-volume hospitals; (iii) Inclusion of 
GOS score, ASIA motor score, and ASIA Impairment Scale (AIS) 
in clinical evaluations routinely performed at admission and at 
6-week, 3-month, 6-month, and 12-month follow-up.27,30

Disclaimer 

The prelimina  ry results of this study were presented at the 5th 
Symposium of World Federation of Neurosurgical Societies 
(WFNS), Tehran, Iran, 2016. This pilot study is original, has not 
been published elsewhere, and is not under consideration for 
publication elsewhere. 

Funding Support 
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Category Data Items

Hospital ID
Patient ID
National ID
File Number
Admission ID
Passport ID
Name
Sex
Age
Birth date
Marital status
Education
Job
Nationality
Province
City
Address
Telephone

Admission

triage admission date 
triage admission time 
Emergency exit date
Emergency exit time
Ward admission Date
Ward admission Time

Injury incident based on ICD codes

Timing to trauma 
Cause of trauma
Position of the injured person

Type of accident
Accident with
Activity
Place of trauma occurrence
External cause of injury (ICD-10 codes)
Safety devices
Province event
County event
City event

Pre-hospital

Time and data related to EMS 
GCS at the scene of accident
GCS in transit
GCS at the time of delivery to the hospital
Cardiac arrest
CPR
Intubation
Immobilization

Emergency Department

Airway
Primary respiratory assistance services
SpO2
Pulse rate
Respiration rate
Blood Pressure
Glasgow Coma Scale(GCS):

 Eye response
 Verbal response
 Motor response

Mode of separation:
 Recovery
 Admission in the ward or ICU
 Transfer to the operating room
 Self-consent
 Referral
 Death

Co-morbidities and medical history
Cardiovascular disease
Respiratory disease
Smoking
Other diseases
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Co-existing injuries

Traumatic brain injury (TBI)
Burn
Fracture of extremities
Injury or bleeding in internal organs

of SCI ASIA impairment scale

Motor Sensory:
 Pin Prick Score
 Light Touch Score

Complete or Incomplete
ASIA Impairment Scale (AIS)

Vertebra injury characteristics

Trauma type
Number of injured vertebra
Level of vertebra damaged 

Locket facet

Type of Spinal cord injury (SCI) Type of (SCI)

Interventions

Non-surgical or Traction
Timing to traction
Traction weight 
Surgical intervention
Timing to surgery
Surgical approach 
Fusion-stabilization 
Corticosteroid administration

Complications

Complications:

 Pressure ulcer 
 Fever

Cause of fever
Ventilator use
Total days of ventilator use 

Pain assessment using visual analogue scale (VAS)
Urinary incontinence
Bowel incontinence

Outcome

Duration of hospitalization in ICU 
Discharge date  
External immobilization
Glasgow outcome score (GOS)

Specialty National International Total
Anesthesiology 2 0 2
Biostatistics 2 0 2
Emergency Medicine 1 1 2
Epidemiology 1 1 2
General Practitioner    6 0 6
General Surgery 3 0 3

Health Information Management 1 0 1

Information Technology 3 0 3
Medical Rehabilitation 1 1 2
Neurosurgery 11 4 15
Nursing 1 0 1
Orthopedics 1 1 2
Psychiatry 2 0 2
Community Medicine 2 0 2

Total 37 8 45

Supplement 2.


