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Background. Intensive care units (ICUs) are designed to care for patients who are often at increased risk of acquiring healthcare-associated
infections. The structure of ICUs should be optimally designed to facilitate the care of these critically ill patients, and minimise their risk
of infection. National regulations (R158) were developed to govern the building and registration of private hospitals, and until recently
equivalent regulations were not available for public hospitals.
Objective. To assess and compare the compliance of ICUs in the private and public sectors with the R158 regulations.
Methods. A cross-sectional study design was used to assess the infrastructure of 25 private sector and 6 public sector ICUs in eThekwini
Health District, KwaZulu-Natal Province, South Africa. We used the R158 checklist, which was developed by the KwaZulu-Natal
Department of Health Private Licensing Unit and Infection Prevention and Control Unit. The aspects covered in the R158 checklist were
categorised into the design, general safety and patient services of the ICUs.
Results. Most of the ICUs in both sectors met the general safety requirements. There were varying levels of compliance with the design
criteria. Only 7 (28.0%) and 1 (16.7%) of the private and public ICUs, respectively, had sufficient space around the beds. Twenty-two
private ICUs (88.0%) and 4 public ICUs (66.7%) had isolation rooms, but only some of these isolation rooms (15 private and 2 public)
had appropriate mechanical ventilation. None of the ICUs had clinical hand-wash basins in the nurse stations and dirty utility rooms. The
majority of the ICUs had the required number of oxygen and electric outlets at the bedside. None of the public ICUs met the light intensity
requirement over the bed area.
Conclusions. Adequate spacing in ICUs is an issue in many cases. Interventions need to be put in place to ensure that ICUs meet the relevant
design standards. There is an urgent need to revise the R158 regulations to reflect current best practices, particularly with regard to infection
control. The same standards should be applied to ICUs in the private and public health sectors to maintain quality of care to patients.
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Intensive care units (ICUs) are an integral component of health
services. These units are designed to accommodate critically ill
patients, who are often at increased risk of acquiring healthcareassociated infections. The design requirements of ICUs are based on
achieving the optimal physical structure that facilitates the care of
these critically ill patients and minimises their risk of acquiring an
infection. Furthermore, appropriately designed ICUs can affect patient
and staff satisfaction and stress levels.[1] It is therefore imperative that
ICUs adhere to infrastructure and design guidelines.
International and national legislation, guidelines and policies have
been developed to regulate the layout, ventilation, utility and storage
space of ICUs as well as finishes of the flooring, walls, counter tops
and ceilings. The aim of these regulations is to minimise the load of
pathogens and the risk of transmission in the ICU environment.[2]
Adequate spacing of beds and equipment are key factors that facilitate
the practice of good infection control in the ICU.
South Africa (SA) has a two-tiered health system, with a wellresourced private sector that services <20% of the country’s population
and an under-resourced public sector that services the rest of the
population.[3] ICUs in the public sector are closed units, and patients
have to be accepted by the clinician in charge before being admitted.
In contrast, ICUs in the private sector are open units and any doctor
can admit a patient. ICUs in the private sector therefore cater for
patients with varying levels of need in terms of ICU equipment.
As part of SA’s political history, policies relating to healthcare
differ between the two sectors. Health facility design in the private
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sector is strictly regulated, but the same regulations do not apply to
public health facilities. National regulations (R158) to govern the
construction and registration of private hospitals were first gazetted
in 1980.[4] These regulations were revised in 1996 but not gazetted.[5]
The main considerations of these regulations were cost-effectiveness
and patient safety.[5] The 1996 version of the R158 regulations is
currently implemented in all provinces except the Western Cape,
which implements the R187 regulations that were gazetted provincially
in 2001.[6] The R158 regulations consist of three parts: (i) Licensing
Control; (ii) Minimum Requirements: Physical Facilities; and (iii)
Minimum Operational Standards. The regulations were developed
by a multidisciplinary team of health professionals with national
representation of the private and public health sectors and cover all
discipline-specific areas in a health facility, including ICUs.
In the public sector, guidelines developed by the Infrastructure Unit
Support Systems (IUSS) are used for the planning and design of new
health facilities. The IUSS is an initiative by the National Department of
Health (NDoH) to develop guidelines to standardise the infrastructure
of public health facilities.[7] These guidelines are available for public
comment before going through the process of being gazetted prior
to implementation. The IUSS Health Facility Guide for Adult Critical
Care was gazetted in June 2014 and contains infrastructure norms
and standards for ICUs.[8] It is stated in these guidelines that they are
applicable to public healthcare infrastructure and that they may be
used for information or reference in the private sector.[8] The guidelines
take into consideration the level of care offered, viz. regional or tertiary,
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Objective

To assess and compare the compliance of ICUs in the public and
private health sectors in KZN with the R158 regulations.

Methods

Study design and setting

A cross-sectional study design was used. The study was conducted
in eThekwini Health District in KZN. This is the largest district in
the province, with the most hospitals with ICUs. In 2014, there were
16 hospitals with 25 ICUs in the private sector in this district. In the
public sector, we evaluated 6 ICUs in 3 hospitals.

Data collection

In the private sector in KZN, as part of the process of application
by private health facilities for renewal of their licences, an audit of
their compliance with the R158 regulations is conducted annually by
a multidisciplinary team using a checklist. This R158 checklist was
developed by the KZN DoH Private Licensing Unit and Infection
Prevention and Control Unit and is based on the R158 regulations,
the National Building Regulations (SABS 0400), and the Occupational
Health and Safety Act. Additional elements were added to the
checklist that were not stipulated in the R158 regulations, such as the
presence of a clinical hand-wash basin in the nurse station.
We used data obtained from the 2013 and 2014 inspections. In
the public sector ICUs, the principal investigator and a member
of the KZN DoH private licensing team visited each of the ICUs
and measured compliance with the R158 regulations using the
checklist. A calibrated laser distance measure was used for physical
measurements, light emittance was measured using a photometer,
and the direction of air flow was determined using a smoke pen.

Ethical considerations

Permission was obtained from the chief executive officers of the
public sector hospitals and from the KZN DoH Health Research
Committee. Ethics approval was obtained from the Biomedical
Research and Ethics Committee at the University of KwaZulu-Natal
(ref. no. BE053/14).

Results

The aspects covered in the R158 checklist were broadly classified
into three areas: (i) design (including spacing); (ii) general safety;
and (iii) patient services (Tables 1 and 2 and Fig. 1).

Design of the ICU

The majority of ICUs in the private and public sectors were exposed
to daylight (21 (84.0%) and 5 (83.3%), respectively). Most of the
private sector ICUs had appropriate floor and wall surfaces (23
(92.0%) and 24 (96.0%), respectively), compared with 5 (83.3%) and
3 (50.0%) in the public sector. Only 16 (64.0%) private ICUs and 2
(33.3%) public ICUs met the requirement for wall length per bed.
Even fewer ICUs (7 (28.0%) in the private sector and 1 (16.7%) in the
public sector) met the minimum requirement for circulation space
around the bed. The majority of ICUs (88.0% private and 83.3%
public) had the appropriate ratio of clinical hand-wash basins to beds.
All the ICUs had a nurse station, but none of these nurse stations had
a clinical hand-wash basin.
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In the private sector, 22 (88.0%) ICUs had isolation rooms of
appropriate size. However, only 15 (68.2%) of these isolation rooms
had suitable ventilation. In the public sector, 4 ICUs (66.7%) had
isolation rooms and only 2 (50.0%) of these had suitable ventilation.
All the public sector ICUs had appropriately sized dirty utility rooms,
compared with only 12 (48.0%) in the private sector.

General safety

All the ICUs in the private sector had their fire extinguishers and
equipment serviced, and 20 (80.0%) had their gas tanks adequately
secured. In the public sector, 1 ICU did not have the fire extinguisher
and equipment serviced or the electric distribution board cupboard
adequately secured, and 2 ICUs did not have the gas tanks adequately
secured (Fig. 1).

Patient services

The majority of ICUs in the private sector (96.0%) met the bed
service requirements for oxygen, low-pressure medical air and
suction (vacuum) points. In the public sector, 3 ICUs (50.0%) did not
have the required number of low-pressure medical air and vacuum
services. Light strength was measured in 10 private ICUs, and all met
the requirements. In the public sector, only 1 of the ICUs met the light
requirement over the bed area (Table 2).

Discussion

This is the first reported audit and comparison of the infrastructure
of ICUs in the private and public health sectors in SA. Public sector
ICUs did not comply with many of the R158 requirements. Adequate
spacing between beds is an important aspect of patient care and
infection control,[1,9] and the majority of ICUs in our setting did not
meet this requirement. The IUSS guidelines that currently apply to
public hospitals stipulate greater spacing requirements (20 or 25 m2,
depending on the level of care) than the R158 regulations.[8] It is
possible that the ICUs in the private sector initially had sufficient
spacing, and reduced spacing to accommodate more patients owing
to the increased demand for ICU beds.
Daylight in health facilities has been linked to psychological
benefits to patients as well as improved patient outcomes.[10] Natural
light has also been linked to improved staff morale and physiological
health.[11] Although most of the ICUs had daylight provided, it
was not sufficient to reach all beds in the ICU and artificial light
was required for daily activities in the ward. The use of skylights
and design of ICUs to optimise the use of natural light should be
considered.
Hand hygiene is the cornerstone of effective infection control.
Contrary to the R158 regulations, the Infection Control Assessment
Tool that has been adopted by the SA NDoH recommends one
hand-wash basin per two beds in an ICU.[12] The IUSS guidelines
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Fig. 1. ICUs complying with general safety criteria as per the R158
regulations. (ICUs = intensive care units.)
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Table 1. ICUs in KwaZulu-Natal complying with design criteria as per the R158 regulations[4,5]
Design criteria
Daylight provided to the ICU
Floor surfaces smooth, washable, impervious and non-slip
Wall surfaces smooth, washable and impervious
Ceilings well maintained
Minimum 3.2 m wall length at head of bed
Minimum 4 m clear space between wall at head of bed and foot of bed (including circulation space)
Patient privacy maintained (screening)
Minimum 1 clinical hand-wash basin per 4 beds
Nurse station provided
Unobstructed view of all beds or central monitoring
Clinical hand-wash basin fitted
Minimum 1 isolation cubicle provided
Maximum 1 bed space per cubicle
Enclosed space with glazed partitions
Minimum 3.2 m wall length at head of bed
Mechanical ventilation with negative pressure installed
Clinical hand-wash basin fitted
Dirty utility room provided
Minimum 5 m2 floor area (sluice only)
Minimum 7 m2 floor area (shared cleaner’s room or storage of soiled linen and waste)
Minimum 9 m2 floor area (shared cleaner’s room and storage of soiled linen and waste)
Hand-wash basin fitted†
Sluice sink fitted
Wall-mounted bed pan and urinal rack in place
Suitable storage space provided
Equipment
Supplies
Visitors’ waiting area available
Staff toilet provided
Staff rest room provided
Kitchen or kitchenette facilities provided
Clinical hand-wash basin fitted

Private (N=25),
n (%)
21 (84.0)
23 (92.0)
24 (96.0)
25 (100)
16 (64.0)
7 (28.0)
25 (100)
22 (88.0)
25 (100)
19 (76.0)
0
22 (88.0)
22 (88.0)
22 (88.0)
22 (88.0)
15 (60.0)
22* (88.0)
25 (100)
2/4 (50.0)
1/4 (25.0)
9/17 (52.9)
16 (64.0)
23 (92.0)
25 (100)

Public (N=6),
n (%)
5 (83.3)
5 (83.3)
3 (50.0)
5 (83.3)
2 (33.3)
1 (16.7)
6 (100)
5 (83.3)
6 (100)
6 (100)
0
4 (66.7)
4 (66.7)
4 (66.7)
4 (66.7)
2 (33.3)
4 (66.7)
6 (100)

18 (72.0)
22 (88.0)
21 (84.0)
25 (100)
25 (100)
18 (72.0)
0

5 (83.3)
6 (100)
5 (83.3)
6 (100)
6 (100)
5 (83.3)
0

6 (100)
4 (66.7)
6 (100)
6 (100)

ICU = intensive care unit.
*
5 of the 22 did not have correct clinical hand-wash basins.
†
Non-clinical hand-wash basins.

Table 2. ICUs in KwaZulu-Natal complying with patient services criteria as per the R158 regulations[4,5]
Patient services criteria
Bed services
Three oxygen outlets per 2 beds
Three low-pressure medical air outlets per 2 beds
Three vacuum (suction points) per 2 beds
Eight 15 amp electric switched socket outlets per bed
Ten 15 amp electric switched socket outlets per bed (cardiothoracic, thoracic, neuro ICU)
Lighting
400 lux over whole bed area for observation
10 000 lux for local examination luminaire

Private (N=25),
n (%)

Public (N=6),
n (%)

24 (96.0)
24 (96.0)
24 (96.0)
21 (84.0)
4*

5 (83.3)
3 (50.0)
3 (50.0)
4 (66.7)
2†

10‡
10‡

0
1 (16.7)

ICU = intensive care unit.
*4 specialised private ICUs.
†
2 specialised public ICUs.
‡
Lighting not measured in 15 ICUs owing to unavailability of photometer.

recommend that each bed space in an ICU should have a clinical
hand-wash basin;[8] this was achieved only in the private sector
ICUs with partitioned bed spaces. Fulfilling this requirement in
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all ICUs would be a challenge in both the public and the private
sector, as it would require extensive renovations. Designing ICUs
with individual rooms is costly and is unlikely to be implemented in
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the public sector owing to resource constraints. The R158 checklist
and IUSS guidelines stipulate that the nursing station should have a
clinical hand-wash basin, and none of the ICUs complied with this
requirement. Availability and visibility of hand-wash basins facilitates
adherence to hand hygiene,[13-15] and distance between patient zone
and hand-wash basin has also shown to be inversely associated with
adherence to hand hygiene.[14]
Neither the IUSS guidelines nor the R158 regulations stipulate
that a clinical hand-wash basin be placed in the dirty utility
room and staff rest room. However, a clinical hand-wash basin in
these rooms is essential for maintaining good infection control
standards, and is recommended in international guidelines.[1,9]
Shortage of sinks and inconveniently located sinks have been
reported as barriers to hand hygiene by healthcare workers.[16]
Clinical hand-wash basins have been designed to minimise the risk
of recontamination after handwashing, and it is therefore important
that the dirty utility room and staff rest room have clinical handwash basins. The link between suboptimal hand hygiene and the
risk of healthcare-associated infections has been well established,[13]
so addressing these barriers would be important in reducing the
risk of healthcare-associated infections in the ICU. The KZN DoH
private licensing team made recommendations to health facilities to
provide clinical hand-wash basins in the aforementioned rooms and
the nurse station, and this was followed up on during subsequent
accreditation visits by the team.
A central nurse station with visibility of all patients in the ICU is
recommended in both the R158 regulations and the IUSS guidelines.
While this requirement is also noted internationally, the central nurse
station is not meant to substitute for the nurse’s bedside activity.[9]
Single-bed rooms with decentralised nursing stations are better than
multiple-bedded units in terms of infection control, and are also less
disruptive to the nursing care of patients.[1] Since ICUs have a 1:1 nurse/
patient ratio, we advocate for nurse stations to be located at the patient
bedside, with a conveniently located administrative station in the ICU.
The R158 regulations stipulate the need for an isolation cubicle
but do not refer to the quantity in relation to patient beds, whereas
the IUSS guidelines recommend one isolation room per six-bed
ICU.[8] The recommended number of isolation beds differs between
organisations. European guidelines recommend one to two isolation
rooms per 10 ICU beds,[9] whereas the Facility Guidelines Institute
and the Society for Critical Care Medicine in the USA recommend
that the number of isolation rooms should be based on the disease
burden in the community served by the health facility.[1] In lowresource settings, it has been recommended that the number of
isolation rooms should be at least 10% of the total number of ICU
beds.[17] Appropriate mechanical ventilation in an isolation room
is of paramount importance in reducing the risk of transmission
of infection.[2] In our setting, the majority of isolation rooms did
not have suitable mechanical ventilation. The eThekwini Health
District has a high burden of patients with immunocompromising
diseases such as HIV infection and diabetes mellitus, as well as a
high burden of drug-resistant tuberculosis.[18,19] This combination of
epidemics, together with an insufficient number of isolation rooms
and isolation rooms without appropriate ventilation, increases the
risk of transmission of infections in a health facility.
The IUSS light intensity requirement over the bed area (300 lux)[20]
is lower than that stipulated in the R158 regulations (400 lux),[5] and
none of the ICUs in the public sector met this IUSS requirement.
In the private sector, light intensity was not measured in more than
50% of the ICUs owing to unavailability of a photometer. Insufficient
light intensity in the ICU has been reported in other settings, and its
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effect on patients’ circadian rhythms is unclear[21] and requires further
investigation.
The R158 regulations make reference to storage of pharmaceutical
products, but do not refer to the management of medications in the
ICU. Although management of medications may not be directly
related to infrastructure, their access and control must adhere to local
policies and guidelines, as mentioned in the IUSS guidelines.[8] The
Medicines and Related Substances Act[22] refers to the safety, security,
purchasing, storage and dispensing of medicines in a hospital, but
there are no specific requirements as to how this should be done.
The Good Pharmacy Practice guidelines[23] do not specifically refer
to medication storage facilities in a hospital ward, and in general
recommend locked storage space for schedule 6 medications.[23]
We advocate that an ICU should have a fixed lockable cupboard
with restricted access for the management of schedule 5 and 6
medications, and that this should be explicitly stated in the R158 and
IUSS guidelines.

Study limitations

This research is a comprehensive assessment of various aspects
of the design and environmental factors affecting ICUs. However,
there were some limitations. There are far fewer ICUs in the public
sector than in the private sector, and only 6 of the 10 public sector
ICUs were included. We did not include highly specialised units
such as the transplant ICU, very small units (≤4 beds), and ICUs
that were not being used at the time of the research. The checklist
used was based on an old regulation, and the new aspects of the
checklist were contested by some private sector health facilities, as
the 1996 version of the R158 did not go through the correct legal
processes before being implemented. Despite the recommendation
that the R158 regulations should be reviewed annually by a
committee with private and public sector representation,[5] this
has not been done. Except for the ICUs at the central hospital in
eThekwini Health District, the remaining ICUs are in hospitals
with ageing infrastructure and in dire need of refurbishment. In
contrast, hospitals in the private sector are newer and are renovated
and refurbished more frequently. It was therefore expected that the
public sector ICUs would be less likely than the private sector ones
to meet many of the R158 or IUSS criteria.

Conclusions

ICUs in both the private and the public sectors do not meet all the
criteria of the R158 regulations or the IUSS guidelines. The R158
regulations are outdated and do not reflect current best practices,
particularly with regard to infection control. A comprehensive
assessment of all ICUs in the district is required to determine priority
areas for improving critical care services. The level of care provided
in ICUs in the private sector is not prescribed by any policy or
regulation, and all ICUs in the private sector should therefore also
be subject to meeting the IUSS criteria for tertiary care ICUs. The
standards applied to the building of health facilities and the standard
of patient care should not differ between the public and private
sectors, and ideally the same regulations and guidelines should be
applicable to both.
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