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INTRODUCTION

Based on the Disaster Medicine literature (Ciotone, 2006), an analysis of the Great Flu Outbreak in South Africa
in 1918 (Burman, 1971) and our experience as the Governments Assessment Team to Sierra Leone during the
Ebola outbreak in 2014 some technical aspects are highlighted for supplementary hospital facilities1 during a
mass outbreak.
These concepts were also tested in detail during the Avian Wind Scenario Exercise in Germany (United States
European Command, 2006) in preparation for the H5N1 Avian Influenza outbreak in June 2006 with 14 countries
participating. These recommendations are also mirrored against the current experiences in China, Italy, Spain,
the UK and USA.
It is emphasised that these recommendations are mainly influenced by the observations in Sierra Leone during
the Ebola-Outbreak that brought the total health service of the country to a standstill.
This technical advice document must be read along with the Plan to Manage COVID-19: Spatial Response
Strategy for the Epidemic (Republic of South Africa, 2020).

3

PHASED RESPONSE

Although the PLANNING for additional hospital capabilities must be FULLY done based on the predicted
epidemiological curve and continuous updates, the IMPLEMENTATION should be staged in a phased reactive
response. Reactive response can however only be done if planning was done comprehensively in advance and
epidemiological analysis, including GIS mapping, is done continuously.

1

For the purpose of this concept document hospital facilities is not graded and facilities within the hospital is
largely discussed under the generic term hospital beds without detailing specialist requirements.
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Figure 1: Phased Response

3.1

EXISTING HOSPITAL FACILITIES

Analysing the current bed capacity of all health care capabilities is the obvious starting point. These facilities
should be plotted and then overlaid with the special social vulnerability map of the region/country, indicating
areas of concern.
As the epidemic develops, confirmed cases should then be dropped onto this map to indicate hot spots, followed
by contact tracing and spread predictions. ACTIVATION of PLANNED additional facilities is then the logical
outflow of this process.
3.2

SUPPLEMENTING EXISTING HOSPITAL FACILITIES

Accurate monitoring of the number of patients should indicate the need for activation of a next stage of
capabilities, synchronised with lead times.
3.2.1

DECANTING

Decanting can be described as the synchronised lowering of existing patient numbers in order to open-up space
for an influx of patients.
This action step often requires clear guidance from the command structure and should be synchronised with
needs and lead times. Care should be taken to ensure proper decanting is done versus dumping. Decanting also
has a substantial lead time as patients need transport and should be coordinated with lock-down processes.
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Guidelines are available in the South African Disaster Medicine textbook (Wallis & Smith, 2011).
Experience has shown that synchronised decanting is based on a continuous classification system of in-patients
by clinicians using a grading system. This process is cumbersome and requires commitment and coordination.
In-patients should be classified daily (experience has shown that this is optimally done at approximately 10:00
daily) as this time is:
•

•
•
•

Suitable for discharge with advice
o (A subcategory of only suitable for discharge in an extreme situation may be used to enable
hospitals to decant more patients in an emergency)
Suitable for transfer to a lower level of care, surge capacity facility or a temporary facility
Not suitable for discharge or transfer from current facility and must remain at the level of care
Requiring upgrade to higher level of care

These numbers are rolled-up into a total picture per hospital, then to a regional level and provincial picture. This
should include all suitable government and private facilities.
Lessons learned have shown this classification roll-up can best be done electronically and an App may be very
useful, with clinical staff just reviewing daily classification and the system rolling up the figures automatically.
Lead times to activate decanting should be calculated and synchronised with the epidemiological analysis
(United States European Command, 2006).
3.2.2

SURGE CAPACITY

Surge capacity can be described as the additional bed space that can be created in existing building complexes
and may include spaces used for alternative purposes but can be utilised to accommodate patients in an
emergency. This may include spaces such as dining halls, hospital recreation halls, waiting areas and other similar
spaces.
Surge capacity can be grouped into:
•
•
•
•

Additional bed space adult, non-intensive care
Additional bed space paediatric, non-intensive care
Additional bed space adult intensive care (this exclude regular intensive care beds)
Additional bed-space paediatric intensive care (this exclude regular intensive care beds)

For the purpose of this classification incubators and cradles can be ignored.
As a starting analysis, the surge capacity of each hospital needs to be analysed and recorded. The South African
manual of Disaster Medicine (Wallis & Smith, 2011) and other sources contain detail information on how to
calculate a hospital’s surge capacity (ICRC, n.d.) (Powers & Daily, 2010) (US Aid, n.d.).
For detailed formulas to calculate surge capacity see Disaster Medicine (Wallis & Smith, 2011) page 123 and
Field Operations Guide (US Aid, n.d.)
For the purpose of this document, it can be summarised as the number of ADDITIONAL beds that can be
accommodated in the existing hospital complex ensuring that minimum required physical SPACE, SANITATION
and ABLUTION FACILITIES and AIR FLOW (Air space) is adhered to. The surge capacity needs to be coordinated
with resource requirements, both physical and personnel.
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Experience has shown that hospitals do have a substantial surge capacity within existing buildings (often
unidentified) that can easily be converted with clear guidelines. Often, however, physical beds may be in short
supply, but it is much easier to move beds into the extra space of a hospital than moving patients into
unequipped buildings.
Surge capacity should also be graded on tier levels, ranging from first line surge capacity where the extra space
utilised does not have a major effect on the functionality of the hospital facilities toward extreme surge capacity
where the space utilised poses a major disruption to the functioning of the hospital facilities.
3.3

TEMPORARY FACILITIES AT EXISTING HOSPITALS

Experience in Sierra Leone and lessons learned (United States European Command, 2006), adding literature
reviews, indicate that the most effective and economical action is to add temporary facilities to existing
hospitals, on condition that physical space is available. The value is that only bed space needs to be added while
existing management, support, clinical and kitchen facilities are utilised for the additional patients. As the
temporary facilities are also connected to existing reticulation, often by temporary connection, timelines are
shortened, and lead times optimised.
It is essential that total open spaces around the hospital or adjacent to hospitals are assessed in order to ensure
that when temporary facilities are needed and placed, it is done with the option of placing further facilities in
mind. Placed facilities can only be moved with great difficulty after initial placement with obvious negative
implications on lead times.
3.3.1

LEVELS OF CARE

As a guide, literature indicates that it is recommended that temporary facilities should be clustered with existing
facilities and that the higher levels of care required are preferably delivered in existing hospital buildings and
that temporary facilities are used for lower dependency care. As a guide it is suggested that care in temporary
facilities should be limited to poly mask oxygen level and that patients requiring higher levels of care should be
moved/transferred to existing buildings/hospitals.
It is recommended that if additional intensive care facilities are required current ward patients are moved to
temporary or surge capabilities, and wards converted into ICU facilities.
3.3.2

TWO DESIGN APPROACH

It is recommended that a two-design approach is followed:
•

•

3.3.3

Temporary structures of a more robust construction that can withstand austere weather conditions
and address the expected duration of use for several months. The deployment of these facilities is
based on the epidemiological analysis and GIS analysis, as the facilities require a longer lead time for
deployment. Estimated lead time is 10 days from order to functionality, therefor requiring very accurate
monitoring of numbers. Lessons learned that often non-ideal surge capacity in a hospital may need to
be used while the facility is deployed and then closed as soon as temporary facilities become available.
Tented facilities that are deployed at very short notice in the case where an unexpected surge in
patients occurred. These facilities have a limited resistance to austere weather changes and may need
to be followed/replaced by temporary structures. The lead time for these facilities is approximately 4
days from arrival on site to functionality.
SIZE OF TEMPORARY FACILITIES
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Analysis of literature recommends that temporary facilities must be of a clinical manageable size to ensure care
at a range of acceptable to optimal levels.
Field nursing recommendations are for units to be grouped into 30 bed units as modules (ICRC, n.d.).
The modules can then be duplicated until the required number of beds are available or based on the size of the
space available.
Planning data indicates that a 30-bed unit requires approximately 45 m X 20 m.

Figure 2: Example of South African Temporary Structure

3.3.4

DESIGN

Temporary facilities added to an existing hospital will require own ablution facilities, at the prescribed minimum
requirements.
•
•

Toilets 1:20 minimum
Showers 1:20 (US Aid, n.d.)

8

Figure 3: Example of 30-bed modular ward unit

3.4

STAND-ALONE FACILITIES

The modular approach can be utilised to create stand-alone facilities (Temporary Hospitals) based on needs and
the continuous epidemiological data.
It is again essential that spaces are identified in advance where stand-alone facilities of modular design can be
deployed. As these will require groundworks and reticulation the lead time is much longer emphasising the need
for continuous assessment of the situation.
3.4.1

TWO-TIER APPROACH

As described above a two-tier approach is again recommended:
•

•

Temporary structures that can withstand austere weather. (There are unfortunately many lessons
learned recorded where tented facilities in a disaster was blown away by severe windstorms or
collapsed under severe downpours.)
Tented facilities deployed at short notice to address surges.
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Figure 4: Example South African build tented hospital

3.4.2

SIZE

Again, lessons learned warn against unmanageable size facilities deployed or very large facilities deployed in the
wrong geographical area (United States European Command, 2006).
Literature recommends units of 150-200 beds.
This can then be achieved by adding more of the modules together.
It should be noted that as a guide, tented facilities require larger geographical areas for deployment of the same
number of beds facilities.
3.4.3

LEVELS OF CARE

It is recommended in view of the organisation of the US Hospital Ships, Netherlands Utrecht Disaster Hospital
and the current experience with COVID-19 in Europe that: •
•
•

5% Priority 1: Critical,
15% Priority 2: Severe
80% Priority 3: Mild/Moderate of which 10-15% will require hospitalisation. (World Health
Organisation, 2020)

that the beds in the stand-alone temporary hospitals are grouped into:
•
•

3-4 30-bed modules for low dependency care
1-2 30-bed modules for high dependence care
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This will support staff allocation as lower category staff such as care workers or community health workers with
supervision can be used in low dependency facilities, while trained nursing staff are used in high dependency
capabilities (ICRC, n.d.) (Powers & Daily, 2010).
It is not recommended to deliver Intensive Care in stand-alone temporary facilities due to the logistical and
support requirements for that level of care.
3.4.4

SUPPORT COMPONENTS

If units are placed as stand-alone facilities, several additional support components are required. The use of
modular approach is again recommended adding the required capabilities. It is possible to combine temporary
buildings with existing buildings that address some of the needs, such as a sport centre may have adequate
kitchens for catering and toilets but not space for beds. The ward modules can then be added to create a
functional capability.
Modules to consider include:
•
•
•
•
•
•
•
•

Management and administration offices module
Kitchen module
Water purification module
Sewage treatment module
Laundry module
Radiological module
Laboratory module
Mortuary module (Taking levels of care into account

These modules are all commercially available and can be added.
3.4.5

COMMAND

Taking command over the deployment and operations of a temporary hospital is a much-specialised field. The
emphasis is placed on COMMAND and not on MANAGEMENT. These facilities require knowledge of disaster
medicine command concepts as well as hospital management experience.
The use of experienced serving/retired military health officers to command the temporary hospitals has
proven successful in various situations. As these individuals will be in command and not clinical care the risk to
use older experienced people is very small.
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Figure 5: Example of a Tented 150-bed hospital

Figure 6: Example of a 150-bed temporary building layout

3.4.6

LAYOUT OF STAND -ALONE FACILITIES

It is recommended that the three-zones (3 Colour-zones) (Ligthelm, 2014) approach is followed in the outlay
planning of Temporary Stand-Alone facilities. This concept was very successfully implemented in Sierra Leone
as well as in Viral Haemorrhagic Fever isolation in South Africa.
•

Red Isolation Zone containing all the patient-care facilities

•

Yellow Transit and Decontamination Zone to manage in-flow of equipment and decontaminate all
equipment and staff from the Red Zone

•

Green Support Zone containing all the support, rest and management components.

These zones should be incorporated in the lay-out design and enforced with colour coded markings.
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Detail is available in the Right to Care publication High Security Bio-Safety Isolation: The Three-Step Guide
(Ligthelm, 2014). (This publication is aimed at the Viral Haemorrhagic Fevers and body fluid transmissions, but
the zone concept is applicable to COVID-19).
3.5

CONVERTING EXISTING BUILDINGS

Existing buildings can be converted for use as temporary hospital facilities.
These buildings must be inspected by a structural engineer prior to decision to confirm that buildings are
structurally sound.
It is recommended that larger open space capabilities are more functional than smaller separate rooms. It is
easier and less labour intensive to nurse patients in a large open space than in separate rooms, although privacy
is sacrificed. In a pandemic outbreak confirmation of the diagnosis before grouping patients together in the
same space is obvious.
Consider (ICRC, n.d.):
•
•
•
•
•
•
•

Access to reliable water
Sufficient space
Natural drainage
Security
Access to communication routes
Access to energy sources
Potential for future expansion

Space norms are available in detail in several online sources to guide planning, but a summary is provided (ICRC,
n.d.) (US Aid, n.d.):
•
•
•
•
•
•

Bed space 6m²
50 beds = 300 m²
Water requirements 1000 l/patient/bed (Rural/field facilities 300l/d/pt)
Electricity 1,5-2 KVA/bed
Toilets 1/20 pt Minimum
Showers 1/20 pt

This technical advice document provides only overall guidelines and advice.
Sources need to be consulted in detail for planning to guide actions and specialist consultants are available from
Right to Care to assist and advise.
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STAFF ACCOMMODATION

It may be necessary to deploy staff accommodation facilities to accommodate staff.
A guideline norm is 1 staff member: bed (this norm is referring to all staff necessary to operate a temporary
hospital and does not refer to nursing staff only). (China used the staffing norm of 1.5 staff members: bed for its
temporary hospitals, but these hospitals provided ICU care).
The staff accommodation concept can also be used as quarantine camps for contacts.

13

Figure 7: Example of a Staff Accommodation Facility that can also be used for a Quarantine facility.

Figure 8: Layout example of a staff or quarantine camp

4.1

MASS CARE CENTRES

The conversion of very large facilities into mass care centres is a much-specialised field. Setting up these facilities
and even more challenging operating them effectively required detail planning and a very experienced Field
Hospital Management Team (Ciotone, 2006) (Powers & Daily, 2010). In South Africa there are very limited
experience in this area.
The basic concept should remain modular, even in a large open plan facility, rolling-up into a command structure.
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Figure 9: Nightingale Emergency Hospital London

It remains a last resort in managing a pandemic. (United States European Command, 2006)
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SUMMARY

Setting-up additional hospital facilities are a phased response, based on comprehensive pre-planning and then
synchronised with effective surveillance and epidemiological analysis.
It requires knowledge, skills and experience with an effective command structure.
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LINKS

Sources electronically available that can be downloaded.

ICRC: Hospitals for the War Wounded. ICRC: Geneva –
(Manual for setting-up and running a Field Hospital)
https://www.icrc.org/en/doc/assets/files/other/icrc_002_0714.pdf

US Aid: Field Operations Guide. (Manual for planning data
and assessment tools)
https://www.usaid.gov/sites/default/files/documents/1866/fog_v4_0.pdf

ICRC: War and Public Health. IRCR: Geneva – (Manual with
planning data to address field facilities and quarantine
camps)
https://www.icrc.org/en/publication/0641-war-and-public-health-handbook-warand-public-health

MSF: Refugee Health: An approach to Emergency
Situations (Manual for setting up quarantine facilities)
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https://www.humanitarianlibrary.org/resource/refugee-health-approachemergency-situations

