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The objective of my study was to review the latest recommendations for the 
infrastructure; human resources; intensive care unit (ICU) design and setting; monitoring 
and management medical equipment and facilities. Designing an ICU requires both 
clinical expertise of the critical care practitioner; knowledge of architecture and 
regulatory and safety standard as well as determination of the level of care to be 
provided at the hospital. The modern ICU consists of a reception area, patient care 
area, clinical support and storage area. It should be adequately lit with flexibility of 
equipment maneuverability for management of patient during emergencies. While 
setting up a new intensive care unit, clinicians should abreast themselves with the latest 
recommendation and guidelines for ICU design.
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INTRODUCTION
Critical care medicine is increasingly being 
recognised as pivotal to improve patient outcomes. 
In the developing countries, like Pakistan, despite 
limited resources and scant skilled human resources, 
intensive care units (ICUs) under the supervision of 
critical care specialists are making major inroads. 
Specialist training - Fellowship by College of 
Physicians & Surgeons Pakistan (FCPS), in critical 
care medicine was started in 2009. It has been a step 
forward in availability of trained staff for ICUs. An 
effective ICU requires architectural, structural, as 
well as optimal functionality of the set up. Studies 
have shown that an efficient ICU design has direct 
effect on patient morbidity and mortality; helps 
reduce medicine errors, reduces length of ICU stay, 
improves patient outcome as well as reduces the 
treatment cost.1,2 

THREE LEVELS OF ADULT IC
There are three levels of adult critical care. The level 

1 are patients who require monitoring/ intervention, 
clinical input after their discharge from higher level 
of care. The level 2 patients require pre-operative 
optimization or extended postoperative care, usually 
receiving single organ support or basic respiratory 
support. The level 3 patients require advanced 
respiratory support or minimum of 2 organ supports.3 
Guidelines are published by various intensive care 
societies with the purpose to help the clinician 
and administrator for the construction, renovation 
and designing of an effective ICU under optimal 
conditions. These guidelines by ACCM, NHS, FGI 
are regularly updated and are designed for healthcare 
institutions.4 Critical care units are designed 
according to the patient care requirement; admission 
and discharge criteria; expected rate and duration 
of bed occupancy; human resource available and 
availability of equipment. The optimal management 
of a critically ill patient requires efficient and safe 
use of human resource as well as equipment and 
medication. The ICU staff must be able to effectively 
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use specialized equipment in emergency situations. 
The objective of this paper is to review the latest 
recommendations for the infrastructure; human 
resources; ICU design and setting; monitoring and 
management medical equipment and facilities.

ICU Design Formulation: It is a multidisciplinary 
effort. Designing an ICU requires both clinical 
expertise of the critical care practitioner; knowledge 
of architecture and regulatory and safety standards 
as well as determination of the level of care to 
be provided at the hospital. The team includes a 
coordinator, intensivist / anesthetist; administrator, 
finance representative, clinical microbiologist, 
architect / biomedical engineer, manufacturer / 
supplier of equipment and furniture.5 The Society 
of Critical Care Medicine offers recommendations 
for ICU design and staffing. Depending on specific 
requirements, a tertiary care level ICU may range 
from 4 to 50 beds, with subdivision into specialist 
areas, e.g. neurosurgical, cardiothoracic, adult 
medical or surgical ICU or pediatric intensive care.

ICU Design: The following considerations are 
recommended for an efficiently working ICU:

1.	 Site: An ICU is an independent subunit of 
the hospital. It should have an easy access 
to emergency department, radiology suite, 
laboratory, blood bank facility and operating 
rooms. No trespassing should be allowed. The 
reception and counselling room for the attendants 
should be comfortable and practical.4

2.	 Entry / exit point: There should be a single entry/ 
exit point to ICU for the patients. A separate 
entry should be dedicated for the supplies 
and staff; emergency exit in case of disaster 
or emergency. Entrance should have video 
camera monitoring and telephone or intercom 
for communication between staff and visitors. 
The entrance and exit should be adequately 
sized to allow rapid movement of patients, beds, 
equipment and personnel in and out in case of 
emergency. Sliding glass doors with break-away 
capability are recommended over standard doors. 
The doorway should be at least one meter wide.6 

3.	 Size: The recommended size of the ICU is 1-4 
beds per 100 hospital beds. It is recommended 
to divide a larger ICU into pods of 8-15 beds for 
better patient care.7 

4.	 Floor Layout: The total area of the ICU should 
be 2.5-3 times the patient care area. For simplicity 
and functionality, it can be divided into following 
parts:

a.	 Reception area: A receptionist should be placed 
at the entrance. Waiting area for visitors can be 
planned at reception with 1-2 seats for every 
ICU beds. Counselling room should be separate 
from the waiting area and can be planned at the 
reception.4

b.	 Patient care area: The recommended area for 
each patient depends on basic design. An open 
ICU requires 125-150 sq ft for each bed; whereas, 
150-180 sq ft is required for the single room 
setup; with adequate access to the head of each 
bed.8,9  All patients should have adequate lighting 
and preferable visual access to the outdoor. The 
ICU should have adequate natural light through 
windows.10 The window covering should be in 
accordance with the infection control guidelines. 
All the patients should be under direct or 
indirect visual supervision of trained staff at all 
times. The alarms from patients monitors and 
patients call systems should be audible to staff at 
all times. To avoid unnecessary noise pollution, 
sound absorbing and antiseptic material 
should be used for the flooring, walls as well as 
ceiling.  Each bed should have adequate number 
of service outlets. These can be provided as 
articulating arm, columns or horizontal method. 
The articulating arm or boom configuration 
provides maximum maneuverability and allows 
better patient access during emergencies.11 The 
number of gas, electric and suction requirements 
depends on the individual ICU set up. However, 
it is reasonable to state that each service outlet 
should have at least two oxygen and suction 
ports; one air supply and scavenging system 
porta with 5-15 electric outlets. They should be 
accessible from both sides of the patient.12 At least 
50% of electric outlets should be connected to 
hospital emergency power system. Each patient 
should have a specially designed bed; separate 
bins to collect dirty linen, contaminated and 
hazardous waste and sharps.13 Provision of chairs 
would depend upon the type and requirement 
of individual ICU. The temperature and light 
control of the patient area should be decided 
by the intensivist in-charge. A high intensity 
light source should be readily available. It can 
be portable, or wall or ceiling mounted. The 
general lighting should preferably be adjustable 
and indirect to avoid visual glare to the patient.14 
Individual hand hygiene facility should be 
available for each bed. Alcohol gel dispensers 
with effective disinfectants should be placed 
in a location of convenience, easy accessibility 
and have a visual reminder for hand hygiene. 
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Sinks should be placed near entrance and near 
waste disposal area. Liquid soap dispensers 
are preferred over soap bars. Disposable paper 
towels dispenser and dustbin should be in close 
proximity to sink to avoid spillage of water onto 
floor. Hands free sinks are preferred over foot or 
hand operated sinks.15-18

c.	 Clinical support Zone: It includes all the 
facilities related to diagnosis and management of 
critically ill patient. Laboratory, radiology suites 
and operating rooms may be in close proximity 
to the ICU, whereas renal replacement therapy, 
bronchoscopy or endoscopy suites may be 
provided as parts of ICU. ICU should have access 
to 24 hour clinical laboratory services. Point of 
care bedside testing equipment may be provided 
for ABGs, basic chemistry and electrolyte 
analysis. Portable radiological imaging facilities 
must be accessible to ICU including ultrasound 
machines

d.	 Unit support zone: this should include 
designated equipment storage area, staff facilities, 
seminar room, nursing and doctors’ offices, 
administrative area and cleaner’s area.

e.	 The environment: the floor should be uncluttered 
and organized for optimal working especially 
during emergency situations. No loose wiring 
or tubing should be present that can get in the 
way of patient care. The humidity of 30-60% and 
room temperature 70-75ºF should be controlled 
as per infection control recommendations.

5.	 The assisted shower room: One shower room (8 
m2) and a toilet (4.5 m2) should be designed per 
6-8 beds which should have room for wheel chair 
/ stretcher movement.5

6.	 The Equipment. The type and quantity of the 
equipment depends upon the type, size and 
requirement of individual ICU. There should 
be a regular system in place for maintenance, 
repair and replacement and safety checks of the 
equipment.

a.	 Monitoring equipment: This includes the 
standard monitoring with ECG, heart rate, NIBP, 
temperature, respiratory rate as well as invasive 
monitoring like IBP, CVP, urine output, BSR and 
EtCO2, ETT cuff pressure monitoring.

b.	 Basic equipment: This includes ventilators 
for invasive and non-invasive ventilation; hand 
ventilation assemblies; equipment for airway 
access, vascular access, defibrillation and pacing, 
chest drainage; infusion and specialized pumps; 

portable transport equipment; specialized bed; 
access to ultrasound for intravascular access or 
E-FAST scan.

c.	 Specialized equipment: for diagnostic 
or therapeutic procedure like RRT, IABP, 
echocardiography (transthoracic or 
transesophageal), ECMO etc. should be available 
as per individual ICU requirement.19

7.	 Staffing requirement:4

a.	 Every level 3 ICU should be under the care of a 
specialist intensivist. Level 1 and level 2 ICU can 
be under the supervision of a doctor with clinical 
practice predominantly in the intensive care 
medicine. At least one specialist must exclusively 
be in-charge of ICU. During working hours, this 
specialist must be predominantly present in the 
ICU and must be accessible to junior doctors or 
staff at all times. Daily rounds must be conducted 
at least twice a day.

b.	 In addition, at least one registered medical 
practitioner (MO or PGR) with appropriate level 
of experience and expertise must be present in 
ICU at all times. The MO should not be in charge 
of more than 8-15 patients at any time.

c.	 A nurse in charge of the unit must have a post 
registration qualification/ experience in critical 
care nursing. She must be over and above the 
nursing staff directly looking after the patients. 
A minimum of 1:1 nursing for ventilated and 
critically ill patients and 1:2 for less acutely ill 
patients must be maintained. Nursing staff ratio 
of greater than 1:1 may be required in complex 
situations (ECMO, CRRT). At least 50% of 
nursing staff must be experienced/ qualified 
in critical care nursing. The nursing staff 
running the educational activities and managing 
administrative jobs at a tertiary care hospital 
should be supernumerary to clinical nurses.

d.	 Support staff be employed as required 
e.g. respiratory therapist, nutritionist, 
physiotherapist, computer technician, 
biomedical engineer, social worker, psychiatrist, 
microbiologist, pharmacist, cleaners, clerical 
staff.

CONCLUSION
The optimal intensive care design can help improve 
patient care and reduce morbidity and mortality. It 
requires multidisciplinary approach with state of the 
art architecture, clinical expertise and availability 
of appropriate equipment. The intensivist and 
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