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Background: Delivering trauma and surgical care to Northern Quebec presents
unique challenges owing to the region’s remoteness, extreme weather and limited
transport; the expansion of telehealth could help address these difficulties. We aimed
to evaluate current surgical, trauma and telemedicine capacity in Nunavik, Quebec.

Methods: We used validated assessment tools, including the Personnel, Infrastruc-
ture, Procedures, Equipment and Supplies survey, the International Assessment of
Capacity for Trauma index and the Maryland Health Care Commission Telemedi-
cine Readiness tool to evaluate surgical, trauma and telemedicine capacity, respect-
ively. We adapted these tools to the Northern Quebec context through discussions
with local leadership. Data were collected in 2 regional hospitals — the Ungava
Tulattavik Health Centre (UTHC) and the Inuulitsivik Health Centre THC) — and
12 Centres locaux de services communautaires (CLSCs; local community services
centres) in 6 villages along the Hudson Bay coast and 6 villages along the Ungava Bay
coast through iterative discussions with 4 chief nurses from each regional hospital and
set of CLSCs; resources were confirmed through on-site evaluation by the respond-
ents. We performed a descriptive analysis of the data.

Results: Surgical capacity was highest in the IHC (6.76) and lowest in the Ungava
Bay CLSCs (5.52). Personnel (0%—0%) and procedures (13%-33%) were the least
available resources. Trauma capacity was highest in the IHC (7.25) and lowest in the
Hudson Bay CLSCs (5.58). Although equipment (90%-100%) and supplies (100%—
100%) were readily available, personnel (0%-0%) and procedures (25%-56%) were
lacking. The UTHC was most prepared for telehealth (67.80%), and the Ungava
Bay CLSCs achieved a lower score (51.13%). Underdeveloped telehealth criteria
included funding, administrative support, quality improvement and physical spaces
(all 33%—67%).

Conclusion: Acute care capacity in Nunavik appears heterogeneous, with readily
available equipment and supplies, but a lack of personnel capable of performing life-
saving procedures. To address the need for telemedicine, future initiatives should
focus on improving funding, administrative support, physical spaces and quality-
improvement initiatives.

Contexte : La prestation de soins en traumatologie et en chirurgie dans le Nord du
Québec présente plusieurs défis découlant de I’éloignement, de la météo extréme et
du transport limité dans la région; I’expansion de la télésanté pourrait aider a
surmonter ces obstacles. Nous avons donc évalué la capacité actuelle en chirurgie, en
traumatologie et en télémédecine au Nunavik.

Méthodes : Des outils d’évaluation validés incluant 'enquéte Personnel, Infrastruc-
ture, Procedures, Equipment and Supplies, 'indice International Assessment for
Capacity for Trauma et outil Telemedicine Readiness de la Maryland Health Care
Commission ont été utilisés pour évaluer respectivement la capacité en chirurgie, en
traumatologie et en télémédecine. Nous avons collaboré avec les responsables locaux
pour adapter ces outils au contexte du Nord du Québec. Des données ont été recueil-
lies dans 2 hépitaux régionaux, le Centre de santé Tulattavik de 'Ungava (CSTU) et
le Centre de santé Inuulitsivik (CSI), ainsi que dans 12 centres locaux de services com-
munautaires (CLSC) dans 6 villages le long de la baie d’Hudson et 6 villages le long
de la baie d’Ungava.

Résultats : La capacité chirurgicale était la plus élevée au CSI (6,76) et la plus faible
aux CLSC de la baie d’Ungava (5,52). Les ressources en personnel (0%-0%) et en
procédures (13 %-33 %) étaient les moins disponibles. La capacité traumatologique
¢tait la plus élevée au CSI (7,25) et la plus faible aux CLSC de la baie d’Hudson
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(5,58). L’équipement (90 %—-100 %) et les fournitures (100 %-100 %) étaient
disponibles, mais il n’y avait pas assez de personnel (0 %—0%) et de procédures
(25 %-56%). Le CSTU était le mieux préparé a la télémédecine (67,80 %), tandis que
les CLSC de la baie d’Ungava I’étaient le moins (51,13 %). Les critéres de
sous-développement en télémédecine incluent le financement, le soutien administra-
tif, "'amélioration de la qualité et les espaces physiques (33 %—67 % dans chaque cas).

Conclusion : La capacité en soins actifs au Nunavik semble hétérogéne avec de
Péquipement et des fournitures disponibles, mais un manque de personnel capable
d’effectuer des interventions salvatrices. Afin de combler le besoin de télémédecine,
des initiatives axées sur 'amélioration du financement, le soutien administratif, les
programmes d’amélioration de la qualité et les espaces physiques sont nécessaires.

uebec is the largest province in Canada, with a
Q land area of 1.35 million square kilometres inhab-

ited by the country’s second-largest population,
8.5 million residents."? The Nunavik region is in Northern
Quebec and occupies one-third of the province’s surface
area.! Although it represents a substantial land area, just
13000 residents (0.15% of Quebec’s total population)
inhabit the region, 90% of whom identify as Inuit and live
in 14 villages located along the coasts of Ungava Bay,
Hudson Bay and Hudson Strait (Figure 1 and Figure 2).!
The remoteness, lack of developed road systems, limited
modes of transport, extreme weather conditions and low
population density of the Nunavik region make surgical
and trauma care delivery to the region very challenging.’
Furthermore, compared to the rest of Canada, Indigenous
populations experience lower life expectancy owing to
higher rates of trauma-related death from motor vehicle
accidents, suicide and other traumatic injuries, and have
poorer outcomes after operative interventions.** Ongoing
disparities in Indigenous health are multifactorial and stem
from a colonial context of historical and intergenerational
trauma, social determinants of health, and cultural, eco-
nomic and political factors.

Improving trauma and surgical outcomes in Nunavik
inevitably relies on augmenting access to care, which, in
turn, relies on the availability of resources required to pro-
vide optimal care. However, to our knowledge, a systematic
evaluation of the trauma and surgical resources available in
the Nunavik region has not been performed. We hypothe-
sized that an in-depth assessment would provide a detailed
portrait of available resources in order to identify clear areas
of deficiency to focus future capacity-building initiatives.

In addition, the use and implementation of telemedicine
have significantly expanded during the COVID-19 era.” Its
use has numerous advantages in well-resourced settings,
including limiting cross-infection of high-risk and chronic
disease patients, increasing flexibility of staff and patients
in time and space, as well as decreasing wait times; how-
ever, telemedicine is particularly advantageous in providing
care and support to remote regions.” We hypothesized that
there would be deficiencies in personnel and therefore
sought to assess the region’s readiness for telemedicine as a
future mitigating strategy.

"Thus, the main objectives of this study were to evaluate
the availability of surgical and trauma resources in the
Ungava Tulattavik Health Centre (UTHC), the Inuulitsivik
Health Centre IHC) and 12 Centres locaux de services
communautaires (CLSCs; local community services centres)
in villages along the Hudson Bay and Ungava Bay coasts;
and assess the region’s readiness for the potential implemen-
tation of a telemedicine program.

METHODS
Design and setting

We conducted a cross-sectional survey in 14 health care
centres in Nunavik to assess the region’s surgical, trauma
and telehealth capacity. There are 2 regional hospitals that
provide secondary and limited tertiary care to surrounding
villages: the UTHC and the IHC. The UTHC has 22 hos-
pital beds and serves as a hub to Kuujjuaq (the largest village
in the region, as well as the administrative capital) and
6 smaller villages along Ungava Bay: Kangiqsualujjuaq, Kan-
girsuk, Kangigsujuaq, Quaqtaq, Aupaluk and Tasiujaq. The
IHC has 26 hospital beds and provides care to Puvirnituq
and 6 other villages along Hudson Bay: Salluit, Inukjuak,
Kuujjuarapik, Akulivik, Ivujivik and Umiujaq. Of note, fam-
ily physicians currently working in Nunavik do not have an
Enhanced Surgical Skills background. The CLSCs serve as a
point of service to each community, providing front-line
health care and social services, physical rehabilitation and
social reintegration. Villages such as Inukjuak, Salluit and
Kuujjuarapik have family physicians available full-time, and
other villages receive monthly visits by family physicians.
Patients requiring further care are transported by prop plane
to the closest regional hospital to be assessed and, if deemed
necessary by the evaluating physician, are sent by fixed-wing
aircraft to the Montreal General Hospital, the nearest level 1
trauma centre and the nearest hospital capable of providing
emergency surgical care.

Data collection

We adapted 3 validated assessment tools — the Personnel,
Infrastructure, Procedures, Equipment and Supplies
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Fig. 1. Map of Nunavik, Quebec, Canada. Source: Snazzy Maps (https://snazzymaps.com).

(PIPES) survey,? the International Assessment for Capacity
for Trauma (INTACT) index’ and the Maryland Health
Care Commission Telemedicine Readiness tool'® — to the
Northern Quebec context through a literature review and
discussions with local health care leadership, including the
director of professional services and members of the
Department of Quality, Evaluation, Organizational Per-
formance and Ethics of the Nunavik Regional Board of
Health and Social Services. Data were collected by A.K.
through iterative discussions with 4 chief nurses from each
regional hospital and set of CLSCs. Resources were con-
firmed through on-site evaluation by the respondents to
ensure the validity of the results.

The PIPES survey was specifically designed to assess
surgical capacity in low-resource settings and has been vali-
dated in various low- and middle-income countries includ-
ing Sierra Leone and Bolivia.*!! Higher scores have been
shown to correlate with trackable and known improve-
ments.® The survey comprises 105 elements divided into
5 categories: personnel, infrastructure, procedures, equip-
ment and supplies. One point is allocated for the full-time
availability of each element. The personnel score is calcu-
lated by allocating 1 point for the full-time availability of
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general surgeons, anesthesiologists, physicians qualified to
perform surgical procedures and nurse anesthetists. A final
score is calculated by adding all individual scores, dividing
the total score by the total number of elements (105) and
multiplying the result by 10. There is no maximum score.

The INTACT index contains 40 key elements of the
PIPES survey, including resuscitation, laparotomy, chest
tube insertion, fracture repair and burn management
capabilities, that have been validated to be more specific for
trauma in 10 government hospitals in Sierra Leone.” The
applicability of this tool in resource-limited settings was
further shown in India and Mongolia.'*"® The personnel
score is calculated by allocating 1 point for the full-time
availability of a qualified and trained surgical specialist, and
1 point for the full-time availability of an anesthesiologist,
for a maximum score of 2. Scores for the remaining ele-
ments are calculated by means of the same method as for
the PIPES tool. A final score is calculated on a scale of 0 to 10.

For both the PIPES survey and the INTACT index,
there is no absolute scale of reference. Rather, relative
scores are used for comparison between lower- and higher-
resourced centres and to document improvements over
time within the same centre.
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Fig. 2. Larger-scale map of Nunavik. Source: Snazzy Maps (https://snazzymaps.com).

To assess the region’s preparedness for a telemedi-
cine program, we used the Maryland Health Care
Commission Telemedicine Readiness tool, as it
explores categories such as core readiness, operations,
staff engagement and patient awareness.'’ It was devel-
oped in collaboration with RTT International (Research
Triangle Institute), an independent, nonprofit research
institute that tackles global health challenges using
scientific methods and multidisciplinary approaches in
collaboration with governments, foundations, busi-
nesses and academic establishments (https://www.rti.
org). The tool was created through an exhaustive litera-
ture review of more than 150 references, then field-
tested with the Maryland Telehealth Alliance and
Maryland Medicaid, as well as 20 small physician prac-
tices in the region. It includes a questionnaire, a scoring
sheet and supporting documents that may be used as a
guide to help improve individual categories that have
lower scores. There are 5 key domains in the tool: core
readiness, financial considerations, operations, staff
engagement and patient readiness. Items are rated as
not applicable/unsure (1 point), somewhat applicable
(2 points) or fully applicable (3 points). The overall
readiness score is a weighted average of the concept
scores included within the 5 domains. The score is
interpreted as follows:

® < 50%: low level of readiness; has not considered many
aspects of the questionnaire and/or is in the beginning
stages of implementing a telemedicine program

® > 50% to < 75%: moderate level of readiness; has con-
sidered some aspects of the questionnaire, whereas
others need improvement

* > 75%: high level of readiness; has considered many ele-
ments of the questionnaire.

In response to iterative discussions with local health
care leadership in Nunavik, we excluded questionnaire
items that were deemed less pertinent or overly specific to
target facilities from the original questionnaire, which
made the questionnaire easier for respondents to complete.

Because this was a quality-improvement initiative,
formal exemption from research ethics board approval was
obtained.

Statistical analysis

We performed a descriptive analysis. We reported scores
as absolute values, with means and ranges for specific cat-
egories of the assessment tools. We averaged the final
PIPES survey and INTACT index scores for the 2 sets of
CLSCs to enable comparisons, although we calculated
individual data points to ensure a more detailed assessment
of available resources.
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RESuULTS

Surgical capacity as measured with the PIPES survey was
highest in the IHC (6.76) and lowest in the Ungava Bay
CLSCs (5.52) (Table 1). The mean score was 5.98. The

The UTHC was deemed most prepared for telehealth,
with an overall weighted score of 67.80%. The Ungava
Bay CLSCs achieved a lower overall weighted score,

Table 3. Scores for the INTACT index elements for the
2 regional hospitals and 2 sets of CLSCs

available resources in the Ungava Bay CLSCs and the Hudeon
. . . . u
Hudson Bay CLSCs were identical with the exception of Ungava Bay Bay
those in Inukjuak and Salluit, which have access to a Element UTHC CLSCs IHC CLSCs
radiography machine and therefore had higher scores Surgeon 0 0 0 0
than the other villages (5.62 v. 5.52). Supplies (96%— Anesthesiologist 0 0 0 0
100%), equipment (86%-100%) and infrastructure Electricity 1 1 1 1
(72%-85%) were the most available resources, and per- Laboratory 1 1 1 1
sonnel (0%-0%) and procedures (13%-33%) were the Blood bank ! 1 ! !
least available Radiography machine 1 1 1 0.33*
Trauma capacity, as measured with the INTACT ﬂ;frfiﬂ';ography ! ! ! !
index, was highest in the IHC (7.25) and lowest in the CT scarner 0 0 0 0
Hudson Bay CLSCs (5.58) (Table 2). The mean score Intensive care unit 0 0 0 0
was 6.21. The CLSCs in Inukjuak and Salluit had a Resuscitation 1 1 1 1
score of 5.75, and those in the other villages had a Suturing 1 1 1 1
score of 5.50. Supplies (100%-100%) and equipment | Wound débridement 0 0 1 0
(90%-100%) were readily available, but personnel Laparotomy 0 0 0 0
(0%—-0%) and procedures (25%-56%) were lacking. Cricothyroidotomy 0 0 1 0
The presence of the INTACT index elements is | Tracheostomy 0 0 0 0
presented in Table 3. Chest tube insertion 1 1 1 1
Burn management 0 0 1 0
Table 1. PIPES survey scores for the 2 regional hospitals and Skin gra”'”? - 0 0 0 0
2 sets of CLSCs Fracture splinting 1 1 1 1
Fracture casting 0 0 0 0
Ungava Highest -
Bay Hudson Bay  possible Fracture traction 1 1 1 0
Category UTHC CLSCs IHC CLSCs score Open treatment of 0 0 0 0
fracture
Personnel* 0 0 0 0 NA Armputation 0 0 0 0
Infrastructure 11 9 11 10 13 Contracture release 0 0 0 0
Procedure 8 6 1 4 40 General anesthesia 0 0 1 0
Equipment 21 19 22 20 22 Resuscitator bag valve 1 1 1 1
Supplies 24 24 25 24 25 and mask
Total* 64 58 69 58 NA Oropharyngeal airway 1 1 1 1
Final score 6.09 5.52 6.76 5.56 NA Endotracheal tube 1 1 1 1
CLSC = Centre local de services communautaires (local community services centre); Anesthesia machine 0 0 1 0
IHC = Inuulitsivik Health Centre; NA = not applicable; PIPES = Personnel, Infrastructure, Pulse oximeter 1 1 1 1
Procedures, Equipment and Supplies; UTHC = Ungava Tulattavik Health Centre. p
*No maximum or total score. Oxygen mask and 1 1 1
tubing
Stethoscope 1 1 1 1
Table 2. INTACT index scores for the 2 regional hospitals and ﬂgggﬂfs?r& ent L L L !
2 sets of CLSCs = g equp
Sterilizer (autoclave) 1 1 1 1
Ungava Highest Endoscope 1 1 1 1
Bay Hudson Bay possible Cervical col 1 ] ] 1
Category UTHC CLSCs  IHC CLSCs score ervical cofar
Nasogastric tube 1 1 1 1
Personnel 0 0 0 0 2 Intravenous fluid 1 1 1 1
Infrastructure 5 5 5 7 infusion set
Procedure 5 5 3 16 Tourniquet 1 1 1 1
Equipment 9 9 10 9 10 Urinary catheter 1 1 1 1
Supplies 5 5 5 5 Total 24 24 29 22.33*
Total 24 24 27 22 40 CLSC = Centre local de services communautaires (local community services centre);
Final score 6.00 6.00 7.25 5.58 10.00 CT = computed tomography; IHC = Inuulitsivik Health Centre; INTACT = International
Assessment for Capacity for Trauma; UTHC = Ungava Tulattavik Health Centre.
CLSC = Centre local de services communautaires (local community services centre); *Although a binary system is used to quantify the availability of resources, we calculated
IHC = Inuulitsivik Health Centre; INTACT = International Assessment for Capacity for a mean for the availability of radiography machines, as only 2 of the 6 villages along
Trauma; UTHC = Ungava Tulattavik Health Centre. Hudson Bay had access to this imaging tool.
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Fig. 3. Telemedicine readiness scores for the 2 regional hospitals and 2 sets of CLSCs by category of the Maryland Health Care Com-
mission Telemedicine Readiness tool. CLSC = Centre local de services communautaires (local community services centre); IHC =

Inuulitsivik Health Centre; UTHC = Ungava Tulattavik Health Centre.

51.13%. However, all scores fell within the moderate
range of preparedness, with a mean of 62.2%. Figure 3
shows the overall scores for each category. Although the
need for telehealth was deemed high (78%-100%) at all
facilities, areas for improvement identified included fund-
ing (33%—67%), administrative support (33 %-67%), qual-
ity improvement (33%-67%) and availability of physical
spaces (33 %—67%).

Discussion

We found that, although supplies, equipment and infra-
structure were readily available in Nunavik, access to per-
sonnel and the skill set required to perform specialized
procedures were most lacking. The need for telemedicine
was deemed high at all facilities; however, preparedness
was deemed moderate at best, with substantial improve-
ment required in funding, administrative support, quality
improvement and physical spaces.

Limitations in access to personnel and specialized skill
sets are not limited to Northern Quebec. Fleet and

colleagues' reported that only 12% of rural emergency
departments in British Columbia had access to a general
surgeon on call 24 hours a day, 7 days a week; this lack
was shown to be a major cause of patient transfers.
Furthermore, studies from Ontario and Quebec have
shown the potential benefits of continuing education and
the development of professional competencies as a way to
meet the challenges of a larger scope of practice in rural
medicine. !>

Tailoring trauma and surgical programs to rural set-
tings has been shown to improve skills in acute manage-
ment such as risk assessment, teamwork, efficacy and con-
fidence.!”!® Respondents in the study by Tarighi and
colleagues'” indicated difficulty accessing training pro-
grams such as the Advanced Trauma Life Support, as well
as lack of awareness about newer trauma educational
opportunities such as the Rural Trauma Team Develop-
ment Course. Access can be facilitated through virtual
delivery or the use of portable simulator machines. Martin
and colleagues' explored the use of a mobile emergency
simulator that provides training opportunities for the

Can J Surg/J can chir 2023;66(6) E577
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management of critical health conditions. Their respond-

ents were satisfied with their experience overall, as it

helped develop essential critical care skills in resource-
limited settings.

To further address these shortcomings, we recommend
the following initiatives based on the results of our study:

* Expansion of telecommunication opportunities between
health care providers in rural settings and specialists
from urban centres

* Development of tailored educational programs for
surgical and trauma care in rural settings

* Elaboration of incentive programs to promote the
recruitment and retention of health care workers in
rural settings

* FEarly exposure of medical students to rural medicine
through emphasis on Indigenous and rural health care
in medical curricula, as well as mandatory rotations in
these settings; such factors have been shown to increase
interest among trainees and licensed professionals to
practise in these settings.'*?!

The use of telemedicine may help tackle challenges in
delivering high-quality surgical and trauma care in rural
regions and contribute toward improving patient out-
comes and system efficiency. In a rapid review of the
impact of telemedicine on the diagnosis, clinical man-
agement and trauma outcomes in rural patients,
Lapointe and colleagues?? observed efficient patient
evaluation and diagnosis with telemedicine use, leading
to shorter transfer times and reduced lengths of stay.
Duchesne and colleagues®® found similar outcomes in
rural Mississippi: the use of telemedicine enabled
quicker identification and stratification of more severely
injured patients, as well as significantly shorter patient
transfers (1.7 h v. 13.0 h) and significantly decreased
lengths of stay (1.5 h v. 47.0 h). Furthermore, several
studies support remote teleconsultation as a way to
reduce the individual, societal and economic burdens of
potentially avoidable patient transfers to tertiary care
centres.”*2¢ It has also been suggested that telemedicine
use improves initial screening and management in ortho-
pedic and neurologic emergencies, and for patients with
acute burn injuries.?-%’

There is limited literature exploring the use of tele-
medicine in Northern Canada. Seto and colleagues?®
showed that, in areas such as the Yukon Territory,
available programs are not used to their maximum
potential. Jong and colleagues® explained that telemedi-
cine use can improve health care delivery in Northern
Canada by providing timely and accessible care within
communities, and decreasing the need for travel. Park
and colleagues®® indicated 2 important benefits:
improvement in clinical diagnosis of surgical emergen-
cies and the ability of surgeons in urban centres to
guide remote physicians in performing certain life-
saving procedures.

E578 Can J Surg/J can chir 2023;66(6)

Our results indicate a marked need for but only moder-
ate levels of preparedness for telemedicine in the facilities
studied. To address this situation, we recommend the
implementation of funding and quality-improvement
initiatives that focus on assessing the capital costs needed
to establish a telemedicine program and conducting a cost,
benefit and risk analysis; establishing telehealth roles to
manage administrative aspects; incorporating a longitud-
inal iterative assessment approach, including factors influ-
encing success and feedback systems to promote quality of
care; and establishing designated physical spaces for tele-
medicine consultations.

"This study provides a comprehensive assessment of sur-
gical, trauma and telemedicine capacity in Northern Que-
bec. It provides specific recommendations for quality-
improvement and capacity-building initiatives, and should
serve as a baseline for future evaluation of surgical, trauma
and telemedicine capacity. We hope our findings will
influence future governmental funding priorities and serve
as an impetus to allocate further resources to trauma and
surgical care in Nunavik, specifically in the recruitment
and retention of personnel, and in the development of tele-
medicine capacity.

Limitations

Data points were obtained from a single respondent from
each regional hospital and group of CLSCs. Every effort
was made to confirm the responses through on-site evalua-
tions to ensure the validity of results; however, it is possible
that certain data points were incomplete.

Telemedicine readiness criteria included in the ques-
tionnaire may require further discussions among health
care providers, administrators and quality-improvement
agents to maximize the utility of this tool. However, the
data collected were sufficient for a preliminary evaluation
of the current need for a telemedicine program and identi-
fication of areas for improvement.

Responses to the questionnaires were often binary,
taking into account only the full-time availability of
resources. Access to optimal trauma and surgical care is
evidently more nuanced, and future studies should examine
the availability of resources in a more detailed fashion.

Finally, access to resources for trauma and surgical care
is complex, and many factors may not have been captured
in the questionnaires used in this study. However, these
validated tools provide a framework to assess the essential
resources required for basic care.

CONCLUSION

Our cross-sectional survey showed adequate accessibility of
equipment and supplies but a lack of trained personnel
capable of performing life-saving trauma and surgical pro-
cedures in Northern Quebec. We also found a major need



for a telemedicine program; however, its implementation
will require further improvements in funding, administra-
tive support, quality improvement and physical spaces.
These findings should guide future funding priorities and
capacity-building initiatives.
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