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Abstract
BACKGROUND
There is variability in intensive care unit (ICU) resources and staffing worldwide. This

may reflect variation in practice and outcomes across all health systems.

AIM
To improve research and quality improvement measures administrative leaders can
create long-term strategies by understanding the nature of ICU practices on a global

scale.

METHODS

The Global ICU Needs Assessment Research Group was formed on the basis of
diversified skill sets. We aimed to survey sites regarding ICU type, availability of
staffing, and adherence to critical care protocols. An international survey ‘Global ICU
Needs Assessment” was created using Google Forms, and this was distributed from
February 17, 2020 till September 234, 2020. The survey was shared with ICU providers
in 34 countries. Various approaches to motivating healthcare providers were
implemented in securing submissions, including use of emails, phone calls, social media
applications, and WhatsApp™. By completing this survey, providers gave their consent
for research purposes. This study was deemed eligible for category-2 Institutional

Review Board exempt status.

RESULTS

There were a total 121 adult/adult-pediatrics ICU responses from 34 countries in 76
cities. A majority of the ICUs were mixed medical-surgical [92 (76%)]. 108 (89%) were
adult-only ICUs. Total 36 respondents (29.8%) were 31-40 years of age, with 79 (65%)
male and 41 (35%) female participants. 89 were consultants (74%). A total of 71 (59%)
respondents reported having a 24-h in-house intensivist. A total of 87 (72%) ICUs were

reported to have either a 2:1 or > 2:1 patient/nurse ratio. About 44% of the ICUs were
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open and 76% were mixed type (medical-surgical). Protocols followed regularly by the
ICUs included sepsis care (82%), ventilator-associated pneumonia (79%); nutrition
(76%), deep vein thrombosis prophylaxis (84%), stress ulcer prophylaxis (84%), and
glycemic control (89%).

CONCLUSION

Based on the findings of this international, multi-dimensional, needs-assessment
survey, there is a need for increased recruitment and staffing in critical care facilities,
along with improved patient-to-nurse ratios. Future research is warranted in this field
with focus on implementing appropriate health standards, protocols and resources for

optimal efficiency in critical care worldwide.
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Core Tip: Intensive care unit (ICU) practices are variable across the world. Most
common admitting diagnoses for ICUs worldwide are similar to Western reporting in
literature. We aimed to survey sites regarding ICU type, availability of staffing, and
adherence to critical care protocols. There is variable protocol penetration for processes
of care in ICUs. Future research is warranted in this field with focus on implementing
appropriate health standards, protocols and resources for optimal efficiency in critical

care worldwide.

INTRODUCTION
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Critical care is defined by varying practices across countries worldwide. This is affected
by multifactorial trends in epidemiology, finance, and cultural and human resources
that in turn influence patient outcomesl'l.

Intensive care units (ICUs) are at the center of diverse practices in health systems
around the world. Their needs are dictated by hierarchical arrangements, resource
designation, patient demographics, and health practices, including the allied goals of
health providersl2l. With a necessity for standardization deemed essential for efficiency
and high-quality patient care, it is vital to understand the context of epidemiological
variability, resource accessibility, and local health practicesi®l in such sophisticated
settings. Moreover, the current understanding and comparison of clinical practices,
guidelines, equipment, and facilities available in different countries can help identify
potential areas of quality improvement via protocol development and enhancement of
unified care delivery. Current literature on this topic can be found in developed
countriest5l; however, it is significantly limited in multinational settingsl®-8l on a global
level.

We aimed to delineate the critical care practices that are found worldwide and their
characteristics, including staffing, ICU resources, and adherence to protocols. This
study sets a novel benchmark in sharing insights on key areas of critical care by
highlighting the state of ICUs across different countries and understanding the trends
in contemporary health systems. By defining gaps in knowledge, resources, and
protocols, this study can facilitate the development of best practice strategies and

thereby lay a strong foundation for critical care provision worldwidel®!.

MATERIALS AND METHODS

Study design
This was a cross-sectional, multinational, survey-based study. We proposed the
formation of a multidisciplinary, diverse team of skilled researchers who established

the “Global ICU Needs Assessment Research Group”.
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A questionnaire was developed under the guidance of this research group with the
goal of evaluating most common patient presentations, and resource needs in terms of

ICU equipment and assisting technology.

Study variables

Furthermore, we asked about other variables, such as the availability of intensivists,
residents, fellows, 12-h in-house intensivists, and patient/nurse ratio, along with other
demographics of those surveyed, such as their level of qualification, duration of clinical
experience, and overall expertise in this field. It was also deemed crucial to include
outcome variables, such as mechanical ventilation (MV) duration, MV mortality, ICU
length of stay, ICU mortality, and sepsis mortality as well. Using a pilot study
approach, we implemented this strategy within a randomized group of ICU clinicians
before proceeding with the main study phase. This was done for internal validation
purposes in the form of a survey shown in the digital supplement.

Sample of convenience was done. Intensivists were contacted using social media
platforms and personal networking and via critical care societies. The survey was
designed using Google™ forms online and sent out from February 17t, 2020 to 23
September, 2020, to critical care professionals in 34 countries worldwide (Figure 1). The
need for regular follow-ups and motivation within critical care professionals was a vital
factor to this study. This was achieved by leveraging various online platforms, such as
e-mail and social media applications including Whats App™I201.

Using a diverse set of researchers, critical care physicians, and digital platforms, a

sample of 122 ICUs was acquired through this questionnaire.

Statistical analyses
The responses were presented as stratified data in the form of mean, with standard
deviation, or median with interquartile range. It was also deemed necessary to include

relevant pictographic presentation of this data.
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Descriptive statistical analysis was used after obtaining eligibility for category-2
Institutional Review Board exempt status.

ICU practices at a given healthcare facility, including details about the respondents
and demographics of the facility. The survey asked about the state of the ICU being
open or closed, type of patients receiving care, number of ICU beds, protocols

implemented for efficient practice.

RESULTS

The respondents of this survey primarily reflected a young adult population, with the
respondents of this survey primarily reflected a young adult population with the
greatest proportion 31-40 years old and males representing the majority, n = 79 (65%)
with an average ICU experience of 3 years. Moreover, consultants were the main
constituents of the survey respondents at n = 89 (74%), followed by residents from post-
graduate year 3 and above (18, 15%). The ICU settings were mostly designed as a mixed
medical-surgical environment (92, 76%) in academic teaching hospitals (38, 32%) with
an average of 16 (interquartile range 11-20) beds. Furthermore, the ICUs were
commonly open type, (53, 44%). (Table 1)

The need for intensivists and nurses to lead critical care is noted worldwidelll. The
analysis showed g patient/nurse ratio of 2:1 being implemented in the majority (55%) of
the ICU units, and only (10%) of responders were following a 1:1 nursing care
approach. Moreover, 34% of ICUs, which typically functioned at 2:1 patient/nurse
ratios, transferred to 1:1 for complicated cases. There was also a significant number of
ICUs (20, 16.5%) working with more than a 2:1 patient/nurse ratio. It is also noteworthy
that a vast majority of the ICUs (101, 84%) were led by certified intensivists with 24-h
intensivists deployed in 71 (59%) of the ICUs for optimal patient care. Other notable
providers were residents/fellows/medical students active in 101 (84%) ICU units (Table
2).

Critical care was driven by protocols that were followed within all ICU facilities.

There was a strong predominance of protocols for Advanced Cardiac Life Support
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(93%), glucose control (89%), stress ulcer prophylaxis (84%), deep vein thrombosis
(DVT) prophylaxis (84%) and sepsis care (82%). The protocols least reported included
palliative care/end of life (44%), acute lung injury (55%), transfusion restriction (59%),
hypothermia after cardiac arrest (61%), and delirium (67%) (Table 3).

The sample population was analyzed across a total 121 adult/adult-pediatrics ICU
responses from 34 countries in 76 cities. Distribution of the respondents was spread
amongst North America (41.3%), Asia (30.5%), Europe (18.2%), Africa (5.8%), South
Africa (2.6%) and Oceania (1.6%) (Figure 1).

The most common diagnoses for patients admitted into the ICU settings in this study
included sepsis (88%), respiratory failure (88%) and heart failure (55%), as shown in
Table 4.

The average ICU mortality (1 = 36) assessed in this survey was 14% (interquartile
range 2-40); ICU length of stay (n = 41) was 5.2 d (interquartile range 2-21); mechanical
ventilation (MV) duration (n = 34) was 4.3 d (1-15); MV patient mortality (1 = 27) was
20% (1-64) and sepsis mortality (1 = 27) was at 21% (5-70) across the survey respondents
(Table 5).

DISCUSSION
In a multi-national study that evaluates the critical care practices of 121 ICUs in 34
countries, the majority of the centers were from mixed medical-surgical or medical
practices, with consultants comprising the majority of respondents. The most common
diagnoses included sepsis/septic shock and respiratory failure. The largest proportion
of responders were young adult males who identified as intensivists, suggesting that
this field is expanding to include more learners who are early in their training.
Considering that this was a multinational study, it is important to note that local
practices and resources may vary between different regions. A lack of resources may
limit the total number of beds available, or even result in a lower number of monthly
admissions(!”l in a given center relative to other regions. Because financial resources

may influence how patients are triaged or how the healthcare organization is
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structured™], it is important to keep this in mind when evaluating multi-center data
from different countries.

The predominant diagnosis in the ICU was sepsis. Studies show that sepsis has a
mortality rate varying from 13 to 39%[2l. The second most common diagnosis was
respiratory failure, with studies indicating a mortality rate of 26.2%['3]. Both sepsis and
respiratory failure followed the same trend that is observed in country-specific ICU
studies4l. Considering that the mortality rates of both diseases are so high, it is
imperative that ICUs are equipped with the resources and training to achieve best
practice guidelines[15].

Many of the reported surveys were from individuals in mixed medical-surgical ICUs
that were closed in nature and had 24-h intensivists. Additionally, the greatest number
of the respondents reported having 11-20 beds in the ward. Most of these centers were
within academic or privately-owned hospitals. Although it is believed that ICUs with
more beds will achieve better optimal care, it is important to consider that more money
shifted towards ICUs will limit funding to other departmentsl!®l. This predominantly
impacts areas of low-resource settings, which is why the median ICU beds in low-
income countries is 8[71. Closed ICUs are associated with better outcomes, such as
shorter ICU stay and decreased ICU costs['7l. North America is reported to have the
lowest amount of closed ICUs (63%), with Western Europe having the highest (89%)
(17). Since closed ICUs require an intensivist working on site, more and more ICUs are
now including a 24-h intensivist, which can lead to decreased risk of in-hospital death
and rate of complicationsl('l.

Respondents most often reported a patient/nurse ratio of 2:1, which flexed to 1:1 for
complicated patients. In a study by Sakr ef allll it was reported that a patient/nurse ratio
of more than 1.5:1 was associated with a higher risk of in-hospital death. Adequate care
in ICUs requires proper staffing of nurses. This can greatly impact patient outcomes,
especially if there are limited nurses available to provide carelll. A high patient/nurse

ratio can result in more mistakes being made due to a stressful work environment and
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fatiguel'8l. It is imperative that adequate staffing is provided to ICUs to best provide
patient care in an optimized environment.

Kredo et all’ noted that evidence-informed best practice guidelines are imperative to
optimizing patient care. A multifaceted, team-based approach in the ICU is the best way
of reinforcing these guidelines and developing strategies that can better manage the
patient or prevent complications!'>. In our survey, we found that a majority of centers
are able to follow best practice guidelines related to glucose control, advanced cardiac
life support, DVT prophylaxis, and stress ulcer prophylaxis. However, challenges exist
with protocols related to palliative care, acute lung injury, and transfusion restriction. It
is important to address barriers to guideline adherence, which can differ from region to
region. Some commonly reported barriers include lack of knowledgel®! or needing

effective leadership to promote adoption of guidelines(2'l.

Strengths

The strengths of this study include being one of the first multinational surveys to collect
data from 34 countries during the pandemic of the centuryl?l. Having more regions
participate in a survey like this is beneficial because it provides a snapshot of the ICU
statistics in that area. A multi-center design allows for a broader range of data
representing the resources of each area vs a single center study. These data can be used
to evaluate current ICU resources and limitations worldwide and can therefore help
administration create designs to optimize care for patients who are in the critical care
unit. Such multi-national collaborations would lead to robust data collection during

pandemic and peace times[23-25],

Limitations

Our study has several limitations. First, since our primary recruitment method was
through social media and networking at critical care societies, we may be missing out
on data from remote areas or sites that did not see our recruitment invitation online.

Second, as we had only 34 countries represented, a larger sample size from different
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geographical locations would allow us to understand the needs of the ICU in those
regions better. Recall bias is also a factor in survey studies, as participants may not be
able to fill in all the information as accurately as possible. Additionally, since this
survey was filled out during the year of the coronavirus disease 2019 pandemic, ICUs
may have been impacted or changed very drastically to meet the needs of their
community. Therefore, the reported results may not accurately reflect ICU data prior to
the pandemic. A final limitation to our study is that we did not stratify our data into
geographical regions to evaluate differences from region to region. Further research

could aim to delineate this data.

CONCLUSION

This international, multi-dimensional, needs-assessment survey reflects a need for
increased recruitment and staffing in critical care facilities, along with improved
patient-to-nurse ratios. Multi-center ICU data are imperative in designing future critical
care delivery models that reflect the needs of the patient and address barriers to their
care. Understanding current trends in health systems helps us develop quality

improvement interventions that can lead to better outcomes in patients.

ARTICLE HIGHLIGHTS

Research background
There is variability in intensive care unit (ICU) resources and staffing worldwide. This

may reflect variation in practice and outcomes across all health systems.

Research motivation
By understanding the nature of ICU practices on a global scale, administrative leaders
can create long-term strategies for improved research and quality improvement

measures.

Research objectives
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We aimed to delineate the critical care practices that are found worldwide and their

characteristics, including staffing, ICU resources, and adherence to protocols.

Research methods
An international survey ‘Global ICU Needs Assessment 2020” was created using Google
Forms, and this was distributed from February 17%, 2020 till September 234, 2020. The

survey was shared with ICU providers in 34 countries.

Research results

There were a total 121 adult/adult-pediatrics ICU responses from 34 countries in 76
cities. A majority of the ICUs were mixed medical-surgical (92, 76%). 108 (89%) were
adult-only ICUs. Total 36 respondents (29.8%) were 31-40 years of age, with 79 (65%)
male and 41 (35%) female participants. 89 were consultants (74%). A total of 71 (59%)

respondents reported having a 24-hour in-house intensivist.

Research conclusions
Based on the findings of this international, multi-dimensional, needs-assessment
survey, there is a need for increased recruitment and staffing in critical care facilities,

along with improved patient-to-nurse ratios.

Research perspectives
Future research is warranted in this field with focus on implementing appropriate
health standards, protocols and resources for optimal efficiency in critical care

worldwide.
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