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: that threaten the health, wealth, and life of the patients and their families. For this purpose, the

international spinal cord injury survey (InSCl) was conducted in 2017 by adding 22 countries to
follow up the patients facing spinal cord injury. Iran as a developing country was added to the
survey in 2022 focusing on the catastrophic health expenditures of spinal cord injury patients. The
survey is named: The International spinal cord injury survey in Iran (InSCI-IR).

Methods and Materials/Patients: This study will be performed in Guilan Province, Iran and
the primary data of the patients will be gathered from the Poursina Hospital of Rasht and the
Iranian National Registry of Spinal Cord Injury Patients. InSCI-IR contains two parts; the general
questionnaire which gathers the data for the InSCl and the specific questionnaire which gathers
data for calculating catastrophic expenditures.

Results: It is estimated that 600 patients will participate in the study and more than 200 cases are
faced with paraplegia or tetraplegia. The international questionnaire contains 11 sections on the
living situation of patients with SCI, sociodemographic questions, injury characteristics, mental and
physical health, feeling and work conditions, environmental factors, and access to health services.
: The catastrophic expenditure part contains questions about the cost of treatment, medication,
Spinal cord injury, Catastrophic ~ : caregiving, transportation, and household income loss related to spinal cord injury, wealth index,
costs, Iran and household total income. Both parts will be edited in psychometrics processes.
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® The International spinal cord injury survey is now conducted in Iran named InSCI-IR.

e The InSCI-IR is focused on estimating catastrophic costs of patients facing spinal cord injury.

® The InSCI-IR is started in Guilan province and 600 SCI patients (200 facing paraplegia or tetraplegia) will participate

in the study.

Plain Language Summary

Many side effects can threaten the health, wealth, and life of the patients suffering spinal cord injury. The interna-
tional spinal cord injury survey (InSCl) was developed in 2017 by adding 22 countries to follow up the patients with
spinal cord injury. In 2022, Iran was also added to the survey focusing on the catastrophic health expenditures of this

problem for patients and their families.

1. Introduction

pinal cord injury (SCI) is a life-altering and

debilitating condition that often has sub-

stantial impacts on patients, their caregiv-

ers, and the healthcare system [1-4]. De-
pending on the level of injury, SCl can lead to persistent
neurological deficits, causing sensory, motor, and auto-
nomic dysfunctions [1, 5]. Each year, between 250,000
and 500,000 people suffer from SCI worldwide [6]. Trau-
matic injuries, such as road traffic accidents, falls, and
violence are the leading causes of SCI. Nonetheless, the
rate of non-traumatic SCI seems to be increasing [7, 8].
However, these trends may be shifting, as traffic crashes
are declining in developed countries due to advanced
transportation facilities. In addition, the rate of fall-in-
duced SCl is also increasing within an aging population
[1, 9]. The global incidence of traumatic SCl is estimated
to be 10.5 cases per 100,000 people [10]. In Iran, a de-
veloping country, the prevalence of spinal cord injuries
is close to 30 cases per 100,000 people, which is three
cases more than the global estimates [11].

The international spinal cord injury survey (InSCl) was
established in 2017 in 22 countries of six World Health
Organization (WHO) regions. InSCl is the first interna-
tional effort to collect comparable data about the liv-
ing situation of people with SCI. The survey repeats
every five years; the last phase started in 2022. In the
second phase, Iran joined this survey with the financial
support of the State Secretariat of Research and Inno-
vation (SERI) and the leading house of South Asia and
Iran. The goal of the project was to collect high-quality
data that allows the study of how people with SCl live
in the country and comparison with other countries.

The Trauma Institute in Guilan Province was responsible
for this project in Iran, and in the first phase, the sur-
vey was conducted on patients living in Guilan Province.
The Iranian version of InSCl had two parts: The interna-
tional module, which collected the data from the InSCl,
and the local module, which collected data about the
catastrophic costs of SCI patients. The national module
targeted catastrophic expenditure as it is found to be
the essential factor for being studied in Iran because
the financial protection of SCI patients seems to be im-
portant due to weak health insurance coverage of SCI
patients for both treatment and rehabilitation. A recent
study on SCI patients in Guilan Province showed that
the majority of SCI patients are not covered by social
security and unemployment insurances (self-employed
cases, daily wage workers, and housewives) [12].

In the survey, we focused on the catastrophic costs ex-
perienced by patients with SCI. As SCl is an irreversible
physical impairment accompanied by a series of comor-
bidities [13, 14], the associated costs are not limited to
medical treatment costs. There is no definite treatment
for SClI, especially for the complete type of injury, and
the primary process of caring, and rehabilitating con-
tinues in the post-discharge period by caregivers [15],
which may be very expensive, especially in the absence
of health insurance [16].

Ten years after SCI, 32.4% of patients with paraplegia
were employed, whereas only 24.2% of those with tet-
raplegia were employed [17]. Thus, income loss in many
cases is inevitable. The cost of SCl imposes a significant
financial burden on households, leading to further in-
duced poverty.
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There is a clear consensus that health systems must
ensure the financial protection of individuals and
households who experience financial hardship due to
health spending. Lack of financial protection is recog-
nized as a failing of health systems. The catastrophic
expenditure approach estimates the burden of health
expenditure on households. The rate of households’ ex-
posure to catastrophic health expenditure (CHE) index
shows the number of households that fall into poverty
due to the financial burden of diseases [18]. This index
is very important for health policymakers to make new
efforts to help households facing catastrophic health
costs related to traumatic SCI. The findings of the global
burden of disease (GBD) study showed that the preva-
lence of traumatic SCI was high in Iran (921 per 100000
population) in 2016, which shows the importance of
noticing SCI patients in Iran [19]. Several studies have
been carried out to estimate the prevalence of SCI costs
worldwide. However, nothing was found about the per-
centage of catastrophic costs in Iran. Furthermore, it is
important to assess the status of facing SCl-related cata-
strophic costs. Therefore, this project aimed to calculate
the catastrophic costs of SCl in Guilan, North of Iran.

2. Methods and Materials/Patients
Patients

The initial information on SCI patients will be gath-
ered from the health information system of Poursina
Hospital, Rasht, Iran, and the National Registry of Spi-
nal Cord Injury Patients (NSCIR-IR) [20]. The NSCIR-IR
gathers data on patients facing traumatic spine fracture
(TSF) without noticing traumatic SCI [21]. The NSCIR-IR
dataset includes socio-demographics, medical history,
injury information, prehospital and hospital vital data,
interventions, discharge, and outcomes [22]. Poursina
Hospital is a provincial-level trauma hospital where all
SCI patients from all over the provinces are referred for
treatment. Yearly, nearly 300 patients are referred to
the Poursina Hospital for traumatic SCI problems. How-
ever, many of them are discharged from the hospital
without treatment or interventions. The Guilan Prov-
ince in the north of Iran has a population of nearly 2.5
million. Guilan is a densely populated province (177 per
km?). The province is located beside the Caspian Sea.

The inclusion criteria of the InSCI-IR project were
people older than 18 years, having traumatic SCI, liv-
ing in Guilan Province, and being able to respond to
the questions in the Persian language, and the exclu-
sion criteria were congenital etiologies of spinal cord
damage, neurodegenerative disorders, or peripheral
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nerve damage. In this survey, all patients who meet the
inclusion and exclusion criteria and are fully treated or
facing paraplegia and tetraplegia will be enrolled. The
initial data contain 1066 patients (from March 2015 to
September 2023). With a response rate of about 60%,
it is estimated that about 600 patients will participate
in this study with about 200 patients facing paraplegia
and tetraplegia.

Questionnaire

The InSCI-IR questionnaire contains two parts: The In-
SCI questionnaire and the SCl-related catastrophic costs
questionnaire.

SCl-related catastrophic costs questionnaire

There is no designed questionnaire for calculating
SCl-related catastrophic costs. Thus, semi-structural
interviews will be done with two health economists,
four neurologists, three neurosurgeons, two SCI patient
home care managers, three caregivers of SCI patients,
and three SCI patients. Questions about the costs of
SCI (containing direct, indirect, and job loss costs) will
be asked of the participants. After that, an online focus
group will be done to finalize the cost items.

In the next phase, using the content validity index (CVI)
and content validity ratio (CVR), content validity will be
conducted with ten health experts. Questions that their
scores do not meet the accepted CVI and CVR values
will be deleted or revised. After reviewing the question-
naire, the data of 20 participants is collected and after
45 days, the questionnaires are sent to the participants
again. The differences between the first and second an-
swers will be assessed using test re-test analysis. Ques-
tions, which do not meet the test re-test score will be
revised in an expert panel.

The following parts will be designed in the question-
naire:

1. Pre-interview questions: Patients’ information to be
obtained from the NSCIR-IR;

2. Inclusion and exclusion criteria, informed consent,
and a treatment phase checklist;

3. Overview of SCI treatment costs, including surgical,
inpatient, outpatient, and drug costs and other treat-
ment costs;
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4. Caregiving and rehabilitation costs: All costs related
to caregiving, physiotherapy, buying maintenance facili-
ties, and job loss of family members of the patient re-
lated to SCI;

5. Income loss costs, including all income loss costs re-
lated to SCl-related income loss of the patient and care-
giver, changing the type of work, etc.

6. Calculation of income and other variables: Calculat-
ing catastrophic costs needs data on household income.
Thus, some questions will be designed about household
income before SCI. In addition, the wealth status of the
family will be calculated by gathering household asset
ownership. The income will be calculated indirectly
from the wealth index.

InSCI questionnaire

The InSCI questionnaire has 11 sections on the living
situation of patients with SCI, including personal infor-
mation, lesion characteristics (level and type of SCI, time
and cause of being injured), energy and feelings for the
last four weeks before the questioning, health problems
for the last three months before the questioning, activ-
ity and participation for the last four weeks before the
questioning, independence in activities of daily living,
work conditions, environmental factors, utilization of
healthcare services, personal factors, and quality of life.
The questionnaire was developed in English. The version
of the questionnaire applied in Iran was first translated
into Persian by two independent translators working on
SCI and trauma. In a second round, the translated ver-
sion was again translated into English to assess the ac-
curacy of the questionnaire. Two neurosurgeons and a
translator checked for the accuracy of the items, and for
items with limitations, they worked on a better Persian
translation. The reliability of the InSCI questionnaire will
be assessed using test re-test analysis.

Starting the survey

The survey will be conducted using the phone number
of the patients provided by NSCIR-IR. The interviewers
were educated on how to complete the questionnaire
and will be informed about potential biases. To contact
patients, first, some notifications will be sent via the
website of the Trauma Institute and Poursina Hospital to
inform them about the survey and its objectives. After
that, a text message will be sent to the patient’s phone
number to prepare them for the interview. Then, the
survey secretary will call the patient and reserve a time
for a telephone-based survey. At the end, the trained
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interviewers will gather the data in written form and
send them to the survey portal. The data-gathering pro-
cess will be done in nine months. To ensure the quality
of gathered data, after ending the interviews for each
interviewer, three phone numbers of interviewees will
be selected randomly and they will be asked again. If
the accuracy rate of each questionnaire is less than 75%,
the questions related to that interviewer will be delet-
ed, and a new interview schedule will be created for the
missing data.

Analysis

To analyze the data, first, the total SCI costs of house-
holds will be calculated, and it will be compared with the
household income. The total costs will be calculated by
multiplying inpatient and outpatient costs of SCI, surgi-
cal and drug costs, and other treatment costs related to
SCI. The income loss, rehabilitation, and caregiving costs
will be added to the total costs, as well. Some of the
investment costs (which do not impose any additional
costs in one year, like inpatient costs, home modifica-
tions, etc.) have a one-year timing nature. These costs
will be adjusted to one month. Some others, like drug
costs, and rehabilitation costs, which can be imposed on
the patients frequently will be gathered and calculated
in one month. The total yearly income of the household
(both temporary and permanent income of all house-
hold members) will be gathered for one year and calcu-
lated for one month. If the total SCI costs exceed 20%
(catastrophic costs’ threshold) of the total income, the
family is recorded as having SCl-related catastrophic
costs. One of the household strategies to escape from
catastrophic costs is selling the household property to
earn more money. This strategy might lead the family to
long-term poverty and impoverishment. The percent-
age of catastrophic costs will be calculated with and
without coping strategies. The catastrophic costs will
be calculated using income from the indirect regression
model and compared to the results of catastrophic costs
calculated by direct self-reported income. Furthermore,
the results will be estimated for direct and indirect costs
only to show changes in catastrophic costs of SCl related
to direct and indirect costs separately.

Ethical Considerations
Compliance with ethical guidelines
The study was approved ethically by the National Research

Ethics Committee of Iran (Code: IR.NREC.1401.003). Verbal
informed consent will be asked before each interview. The
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research team will ensure that no individual data will be sent
to any third parties without the permission of the patient.
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