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Abstract
Objectives: This research investigated medical/surgical (Med/Surg) patient room design to
accommodate the needs of hospital staff, while at the same time accommodating the needs of
patients and their visitors. Background: Designing hospital patient rooms that provide a comfortable
healing experience for patients, while at the same time meeting the needs of the hospital staff, is a
challenging process. Prior research has shown that many hospital patient room designs adversely affect
the ability of hospital staff to perform their tasks effectively, efficiently, and safely. Method: Twenty-
seven design sessions were conducted in which 104 participants, representing 24 different occupa-
tions, worked in small mixed occupational groups to design an ideal single patient Med/Surg patient
room to fit their collective needs using a full-scale mock-up. During analysis, the investigators reduced
the resulting 27 room designs to 5 hybrid designs that were sequentially reviewed by patients and
visitors and by staff to address design conflicts. Results: This design process identified 51 desirable
room design features that were incorporated into 66 evidence-based design guidelines for the dif-
ferent areas within the Med/Surg patient room including the entry way (16 guidelines), the patient
clinical area (22 guidelines), the bathroom (17 guidelines), the family area (8 guidelines), and storage
areas for patients and their visitors (3 guidelines). Conclusions: The guidelines developed through
this study identified many opportunities for improving the design of hospital Med/Surg rooms to allow
staff to be more effective, efficient, and safer, while at the same time addressing the design needs of
patients and their visitors.
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In understanding the challenge of designing hos-

pital patient rooms, it is useful to consider an

illustrative example of one of the many people

who enter the room in order to conduct work

during their shift. Debra, a sonographer, needs

to conduct an exam in a hospital patient room.

Her hospital is trying to provide these types of

services in the patients’ rooms to minimize the

stress on the patients and better control hospital-

acquired infections. As she starts to roll her ultra-

sound equipment into the patient’s room, she

discovers that there are currently other activities

going on in the room, so she must return later to

conduct the ultrasound exam on this patient.

When she returns, she finds she has to move some

of the room furnishings and some of the patient’s

personal effects to create a space that can accom-

modate her equipment. Other than her cart, there

is no available surface on which she can put

newspapers and books that are lying on the

patient’s bed because the bedside table is occu-

pied by a food tray for the patient and lunch for

the family members. Debra searches for an avail-

able electrical outlet to power her equipment.

Most of the outlets are already being used by

medical equipment already in the room, the

patient’s electronic devices, and by the patient’s

family members. She sees an electrical outlet that

can be reached once she moves the patient’s recli-

ner out of the way, where the patient’s mother is

currently sitting. After leaning down to plug her

equipment into the outlet, she can begin using her

equipment. As a first step, she needs to dim the

lights to see her monitor. There are multiple light

switches on the wall, and there is no consistency

from one part of the hospital to another as to

which switch controls which light, and there are

no labels on the switches. She attempts three dif-

ferent switches before she finds the correct one

and then begins the exam.

When asked about her work, she describes

herself as a part-time sonographer and part-time

furniture mover. She wishes that she worked in a

facility where there was a system that notified her

when activities were going on in a patient’s room

that will require her to reschedule her work,

where there was adequate space in the patient

rooms, so that it would not be necessary for her

to move furniture to get access to the patient in

the bed, where there is a horizontal surface that is

available for staff to use, where there are more

than enough electrical outlets, and where there is

standardization regarding the layout of the light

switches and which lights they control.

When asked about her work, she describes

herself as a part-time sonographer and

part-time furniture mover.

The objective of this research was to develop

room design guidelines, specifically focusing on

the design of medical/surgical (Med/Surg) patient

rooms, that address the needs of occupational sta-

keholders like Debra for whom patient rooms are

a workplace, as well as the needs of patients and

visitors for whom these rooms are healing spaces.

The overarching research hypothesis is that the

design of the patient room, which includes phys-

ical size and shape of the room, the layout of the

furniture, and the task-based components, affects

the way work is performed in the room, which in

turn affects productivity, worker health and

safety, and patient outcomes (Figure 1).

. . . the design of the patient room, which

includes physical size and shape of the

room, the layout of the furniture, and the

task-based components, affects the way

work is performed in the room, which in

turn affects productivity, worker health

and safety, and patient outcomes.

Our prior work identified many unmet needs,

related to patient room design, of workers from

23 occupational groups who work part or most of

the time in patient rooms (Lavender et al., 2015).
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As defined by the International Ergonomics

Association, “Ergonomics (or human factors) is

the scientific discipline concerned with the

understanding of interactions among humans

and other elements of a system, and the profes-

sion that applies theory, principles, data and

methods to design in order to optimize human

well-being and overall system performance.”

Hospital patient rooms are complex, dynamic

systems and yet to date, the field of ergonomics

has made only limited contributions to the

design of these particular physical systems,

including studies space requirements to perform

specific critical care tasks (Hignett & Lu, 2007)

and patient transfer tasks (Hignett & Keen,

2005).

Of the 10 sectors of private industry listed by

the U.S. Bureau of Labor Statistics (BLS, 2016),

Education and Health Services ranks second in

number of reported nonfatal lost time injuries and

illnesses (Resource Table R44). In 2016, about

80,000 injuries were experienced by workers who

interact with patients or are likely to work part of

the time in patients’ rooms. About 54% of those

injuries occurred to nursing aides and attendants,

26% to registered nurses, 5% to janitors and

housekeeping staff, 5% to therapists and their

aides, 3% to imaging technologists (Smith, Wolf,

Xie, & Smith, 1997), and 7% to licensed practical

nurses (LPNs). In addition to patient handling

tasks, worker motion, floors, machines, and fur-

niture contribute to injuries to people who pro-

vide direct or indirect patient care in hospital

settings (BLS, 2016; Resource Table R99). These

sources and types of injuries also affect workers

employed in government healthcare settings (e.g.,

county hospitals and Veterans Administration

(VA) facilities; Menzel, 2008) who are not

counted in the aforementioned statistics. Overall,

the costs to individuals in terms of disability; to

organizations in terms of workers compensation,

reduced efficiencies, and care quality; and to a

society trying to control healthcare costs are tre-

mendous and present an important research-to-

practice opportunity.

Many researchers have addressed this problem

by investigating patient handling tasks and the

use of patient handling equipment. One research

area that has received relatively little attention,

however, is the design and layout of patient

rooms (Hignett & Lu, 2010). As Hignett and Lu

(2010) point out in their review of design recom-

mendations made between 1866 and 2008, only 1

of the 34 recommendations was based on empiri-

cal evidence stemming from classical work anal-

ysis techniques. But as Hignett and Lu (2007)

noted in their work with intensive care unit rooms,

the patient rooms are “the most important and

Figure 1. Impact of patient room design.
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largest repeating space envelop in a healthcare

facility” and are the center of much nursing and

patient care activity therein emphasizing the need

for further investigation into the ergonomic issues

that can be addressed through patient room

design. Historically, the lack of focus on this area

by ergonomics researchers may be understand-

able, given the life span of hospital facilities and

the limited opportunities for change. But going

forward, patient room designs need to consider:

“(1) patient safety, (2) staff efficiency, (3) circu-

lation, (4) infection control, (5) patient considera-

tions, and (6) family amenities” (Pati et al., 2009).

It is also important that the design of the

patient room considers the design of the bathroom

as this is where many patient falls occur. For

example, approximately 11% of the patient falls

in Krauss et al.’s (2007) retrospective study of

nine hospitals were associated with bathroom use.

Forty-six percent of the falls in Mandi et al.’s

(2013) study of an orthopedic hospital were asso-

ciated with bathroom use. In another study, also

conducted at an orthopedic hospital, the percent-

age of falls associated with bathroom use was

64% (Ackerman et al., 2010). There are several

potential design elements within the bathroom

that could impact patient stability and physical

demands on hospital staff.

Some emerging trends in healthcare will also

impact the design of hospital patient rooms. First,

there is a trend toward acuity-adaptable rooms

which can be configured to accommodate the

needs of patients as they progressively regain their

health. Researchers have described the value of

this design philosophy with regard to measures

of operational cost, patient safety and error reduc-

tion, and patient satisfaction levels (Bonuel &

Cesario, 2013; Emaminia et al., 2012; Hendrich,

Fay, & Sorrells, 2004; Kitchens, Fulton, & Maze,

2018). Second, rather than transporting patients

throughout the healthcare facility to obtain ser-

vices, there is a trend toward the provision of in-

room clinical services (Patel, Satiani, Mong,

Baetz, & Spiezio, 2006). These trends suggest that

there will be more healthcare workers and hospital

staff providing services in patient rooms of the

future. Third, largely driven by infection control,

new patient rooms within the United States are

single patient occupancy. Fourth, the population

is getting heavier (Center for Disease Control and

Prevention, 2019), meaning that patients will need

larger beds, visitors will need larger furnishings,

which means less work space for healthcare work-

ers and hospital staff to use in performing their

respective tasks. These trends indicate a need for

evidence-based guidelines for designers of

healthcare facilities that address the ergonomic

needs of healthcare workers and staff, while at the

same time considering the environmental, social,

and cultural design needs of families and visitors.

The decision designers make as they create new

healthcare environments will significantly

impact the way work is done and consequently

the health and safety of healthcare workers and

hospital staff for many years to come.

An earlier stage of this research (Figure 2)

started with an exploration of the issues facing

hospital employees (n ¼ 147 participants), repre-

senting 23 different occupational groups that per-

form work-related activities within patient rooms

(Lavender et al., 2015). These findings were cate-

gorized by different stages in the work process

which included (1) entering the patient room,

(2) preparing to conduct their primary activities

within the patient room, (3) doing their primary

activity(ies) within the patient room, and (4)

leaving the patient room. The purpose of this

article is to describe the later stages of the

research that led to the development of Med/

Surg patient room design guidelines, based on

multiple stages of interaction with hospital staff

members from a wide range of professions and

interactions with patients and family members.

This research included a participatory design

stage that engaged staff members in a full-

scale, readily reconfigurable patient room simu-

lation, reviews by patients and visitors, and a

final conflict resolution stage. Data obtained in

each stage were used to shape the guidelines

presented in this article.

This research included a participatory

design stage that engaged staff members

in a full-scale, readily reconfigurable

patient room simulation, reviews by

patients and visitors, and a final conflict

resolution stage.
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Method

Approach

The initial exploration stage described in

Lavender et al. (2015) was followed by a par-

ticipatory design stage, in which small mixed

occupational stakeholder groups designed Med/

Surg patient rooms to fit their needs. The sin-

gle patient Med/Surg room being designed was

a 28 m2 (300 sq ft) rectangular space with a

width dimension of 4.6 m (15 ft) and a length

dimension of 6.1 m (20 ft). This space included

a private bathroom. This design exercise was

constrained by the size and shape of the space.

The doorway to the room was located along

one of the 4.6 m walls and the opposite wall

included simulated window(s). In addition, the

bathroom needed to be included within the 28

m2 space and could not be located between

adjacent rooms.

Participants

During this phase of the study, 27 participatory

design workshops were held, in which 104 indi-

viduals, representing 24 occupational stakeholder

groups were recruited for the study (Table 1).

Intentionally and by convenience, each session

comprised a heterogeneous mix of occupations.

This ensured that one occupational group did not

design a room that wouldn’t work well for other

occupations.

Apparatus

At the beginning of the design exercise, the con-

tents of the simulated patient room consisted of a

patient bed, a sleeper sofa (on wheels), and move-

able bathroom walls positioned randomly in the

space. The remainder of the items in the room

would be brought in by the researchers and

Phase I: Understanding the Issues 
facing occupa�onal stakeholders 
(n=147), Lavender et al., 2015

Phase II: Iden�fy design needs  
shared Across Occupa�onal Users 
(n=104)

Phase III:  Mee�ng the 
needs of pa�ents and their 
visitors (n=94) Pa�erson et 
al., 2018,2019

Phase IV:  Resolving conflicts 
between stakeholder groups 
(n=75)

Guideline Development
Based on the collec�ve input of 
461 par�cipants across all 
phases of the study

Figure 2. Study process that supports the development of the guidelines presented in this article.
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positioned in the room by the participants. These

bathroom walls and the room walls were covered

with loop Velcro material which allowed any

items that needed to be attached to a wall to be

positioned by the participants (e.g., hand sanitizer

dispenser, headwall displays, outlets, light

switches). A list of all required and optional items

included in this simple mock-up (Peavey, Zoss, &

Watkins, 2012) that were used in this design exer-

cise are listed in Table 2.

Procedure

All research procedures and informed consent

procedures described in this article were

reviewed by the authors’ institutional review

board (ethics committee) prior to their initiation.

Participants first gathered in a conference room.

After reviewing and signing the informed consent

document, the participants were presented with

the goals of the design exercise. They were then

presented with a whiteboard that was used to

represent the top view of a patient room and

included movable shapes representing the bed

and sleeper sofa. They were asked to draw on the

whiteboard where they would like the bathroom

to be located and also position the bed and sofa on

the layout. After they discussed and placed these

items, the participants were taken across the hall

to the full size mock-up room. The initial place-

ment of the bathroom walls, bed, and sofa was put

in place to be consistent with the whiteboard lay-

out; however, these could be, and frequently

were, changed by the participants once they were

in the full-scale mock-up space. It should be

noted that the sofa in the room did not have the

length of the intended sleeper sofa that allows one

person to sleep lengthwise. Participants were

asked to leave space to accommodate a lengthier

version or one that would become longer when

needed.

Once these initial layout decisions were exe-

cuted, the research staff brought in 45 items that

were required to be in the room and bathroom

(Table 2, Category 1 items). These included fix-

tures and other items that belong in the bath-

room, structural components of the patient

room, utility items, and hygiene items. Once

these items were placed in the room, several

items brought by patient and visitors that must

be accommodated during a patient’s stay were

brought in the room (Table 2, Category 2 items).

Once the participants placed all these items in

the room, several optional items were then intro-

duced (Table 2, category 3 items). The partici-

pants would decide whether each of these

category 3 items should be included and, if so,

where they would be placed. The resulting room

layouts were then tested by having the investi-

gators bring in additional items used in the pro-

vision of patient care (Categories 4 and 5 in

Table 2), if they were relevant to the participants

of the specific session, so the participants could

discuss and demonstrate how these items would

be accommodated in the layout for different

patient care task scenarios. In all room layouts,

the bathroom was evaluated to ensure there was

60-in. diameter circular space to accommodate

wheelchair access to meet Americans with Dis-

abilities Act (ADA) requirements. Where this was

Table 1. Description of Participants in the Phase II
Design Exercise.

Stakeholder Group n

Nurse 22
Patient care assistant 14
Physician 11
Respiratory therapist 6
Mechanical shop 5
Physical therapist 5
Social worker 5
Diet technician 4
Speech language pathologist 4
Transporter 4
Dietitian 3
Cardiovascular technologist 3
Nutrition aide 3
Radiologic technologist 3
Occupational therapist 2
Safety care associate 2
Clinical engineer 1
Interior designer 1
Information technology 1
Medical student 1
Physician assistant 1
System shop 1
Unit care assistant 1
Vascular technologist 1
Total 104
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not the case, the participants were asked to adjust

their design accordingly. At the completion of

the design exercise, participants were asked to

provide a narrated tour of the patient room and

describe to the investigators the features they

had included and their rationale for doing so.

This tour was audio and video recorded for sub-

sequent analysis. Photographs of the room,

including each wall surface, were taken to pro-

vide a photographic record of each item’s

Table 2. All Required and Optional Items Included in the Full-Scale Mock-Up Room Layout.

Category 1: Items required to be in the room

Bathroom c Bathroom walls c Bathroom door c Shower area
c Toilet c Patient sink

Patient room c Patient bed c Sofa c Room door
c Staff sink c Supply storage c Linen storage
c Storage for patient c Overbed table c Visitor chair(s)
c Patient chair (recliner) c TV(s)/info/entertainment

system
c Deep Vein

Thrombosis (DVT)—
prevention pump

Utilities c Whiteboard/info source c Code blue button c Electrical outlets
c Light switches c Lighting overbed c Nurse call buttons
c Telephone c Wall clock c Intravenous (IV) therapy

pole/IV pump
c Headwall c Blood pressure unit c Room thermostat
c Physiologic monitor c TV control

Hygiene items c Hand sanitizer c Glove dispenser c PPE (gowns/masks)
c Soap dispenser c Sharps container c trash can
c Soiled linen basket c Paper towel dispenser c Urinal bottle
c Shower seat c Mirror c Handrails

Bathroom items c Bedpan c Trash can c Soap dispenser
c Toilet paper dispenser c Urine collection “hat”

Category 2: Patient items that must be accommodated during patient’s stay

c Luggage c Shoes c Cell phone/charger c Greeting cards
c Clothing c Flowers c Laptop/tablet PC/iPod

and charger
c Entertainment materials

(books, etc.)
c Health-related items (eye glasses, dentures,

hearing aids)
c Personal care items (lip balm, toothbrush, facial tissues)

Category 3: Optional items that may be included

c Nightstand c Artwork c Wall hooks c Shelves
c Ceiling lift c Small table for visitors c Foldable tray c Privacy curtain(s)
c Small safe for patient items c In-room computer workstation

Category 4: Items brought in by occupational stakeholders that have to be temporarily accommodated

c Meal tray c Vitals monitoring unit c Ultrasound machine c X-ray machine
c Lift equipment c Computer on wheels c Step ladder c Transport gurney
c Tablet computer

Category 5: Items related to patient’s condition

c Walker c Bedside commode c Wheelchair c Chair for sitter
c Respirator c Dialysis machine c Ventilator c Chest tube box

Lavender et al. 151



placement. Once the participants left the session,

the research team video recorded a “hot wash”

where the key ideas that emerged from the just

concluded session were discussed.

Data Analysis

Following the session, the location and orienta-

tion of each item in the room was recorded using

a three-dimensional grid system. The room layout

was then replicated in a top view using drawing

tools in PowerPoint software (Microsoft Office

Professional Plus, 2013). In addition, novel fea-

tures of each design were noted by viewing the

room photos, the video tour, and the investigator

hot wash session.

At the completion of the 27 sessions, the 27

layouts were reviewed and clustered based upon

bathroom location, bed location and orientation,

and the location of the family area. This process

resulted in five layout clusters that characterized

the major differences in the room layouts. Within

each cluster, the most representative and poten-

tially most effective and feasible design features

were identified by the research team, and these

were used to create a hybrid design representative

for that cluster of designs. This analysis process

resulted in the compilation of five hybrid layouts,

one representing each layout cluster.

Results

Of the 27 layouts, 12 layouts were characterized

as having the “bed located adjacent to the inboard

bathroom.” A hybrid layout representing the key

features from this cluster is shown in Figure 3.

Key features of this hybrid room design were a

sliding room door with a secondary door that

could be opened when more than 48 in. of door-

way access space is needed. The bathroom

Figure 3. The hybrid room design based on 12 layouts where the bed is located adjacent to the inboard
bathroom.

152 Health Environments Research & Design Journal 13(1)



doorway was angled to facilitate staff seeing the

patient from the doorway. There was a dedicated

staff work surface near the patient bed and in the

entryway. In the bathroom, the toilet and bath-

room sink were placed along the corridor wall

to facilitate plumbing access. The family area was

placed along the window beyond the foot of the bed

to ensure staff had access to both sides of the bed.

The remaining 15 layout designs comprised

four design clusters, with each cluster based upon

three or four individual layouts. Four rooms were

characterized as having a “bed across from an

inboard bathroom.” The notable feature with

these rooms is that the patient is clearly visible

to staff from the corridor. Staff members indi-

cated this was valuable for rounding and being

able to determine whether activities were going

on in the room that should not be interrupted.

Two of these rooms included French-style bath-

room doors that could swing either direction,

thereby allowing them to be pushed out of the

way when the patient was either entering or leav-

ing the bathroom. Two of the rooms had sliding

bathroom doors. Figure 4 shows the hybrid room

created from these four layouts which included a

sliding door configuration for the bathroom and

entry doors. While the patient bed is in full view

of the doorway, a privacy curtain can be used

when desired by the staff or the patient.

Four of the rooms designed by participants were

characterized as having an “outboard bathroom

across from the patient’s bed and where the head

of the bed was offset from the room door.” The

hybrid room in Figure 5 includes design features

such as a supply storage that can be restocked from

outside the room, a large staff work surface along

Figure 4. The hybrid design based on four room layouts where the bed is located across from an inboard
bathroom.
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the corridor wall, a second privacy curtain to sepa-

rate the family area when patient care activities are

going on in the room, a sliding bathroom door, and a

toilet oriented such that a minimal turn of the

patient is required to seat the patient on the toilet.

The hybrid design shown in Figure 6 was

based on four room layouts that were character-

ized as having “an outboard bathroom and a seg-

regated family area.” Some staff thought that

having the family in their own defined portion

of the room would eliminate potential space con-

flicts. Notably, this hybrid room had a large hor-

izontal surface across from the bed that could be

used by the staff, patients, and family.

Figure 7 shows the hybrid room based upon

three rooms layouts characterized as having the

“bed positioned at an angle relative to the

rectangular-shaped floor space.” In all of these

designs, the bathroom was inboard. In two of the

three designs, the bed was oriented to facilitate the

patient’s view out the window. In the hybrid version

of this room, the bed is angled toward the window

and is pulled out from what normally would be the

headwall. This was by design, as participants indi-

cated a need to access the head of the bed during

certain procedures (e.g., intubation).

Many innovative features that address the

needs of staff and patients were expressed

through the room designs. Figure 8 shows the

breadth of design ideas, clustered by category,

that were obtained through the participatory

design process. Many of these design features

would allow staff to work more efficiently, but

in many cases, these features also reduce physical

demands. For example, it is easier to assist

patients on/off higher toilets, having adequate

horizontal surface space means that staff does not

need to move patient or visitor belongings to set

up and perform their tasks, having recliners

designed with fold-down sides enables staff to

Figure 5. The hybrid design based on four room layouts where the bed was offset from the corner door with
outboard bathroom.
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more easily provide assistance with sitting or ris-

ing from the recliner, and having recliners on

wheels with brakes/release mechanisms on both

sides reduces reaching and awkward postures.

Many other features reduce cognitive and time

demands on staff. These include standardized

light switch placements and operations, giving

the patient a remote control device that activates

not only lighting but also window shades and

room temperature in order to reduce the number

of nurse call requests, providing the patient with

accessible electrical outlets they can reach them-

selves, and having adequate storage for personal

items on the overbed table so that patients have

easy access to those items without needing to ask

for assistance. Many of these items reduce the

demands on nursing staff which allows more time

to complete clinical tasks and charting; patients

also enjoy a degree of autonomy in a situation

(being hospitalized) in which much is no longer

under their control.

Many innovative features that address the

needs of staff and patients were expressed

through the room designs.

Given that many patient handling activities

take place in the bathroom, a deeper analysis of

the bathroom layouts was performed. Bathroom

location could also be a factor related to

attempted bathroom use and patient falls. Of the

27 room designs created through this participa-

tory process, 19 had an inboard bathroom located

just inside the room door and the remaining 8 had

an outboard location near the window. The over-

all size of the bathroom ranged from 4.3 m2

(46 sq ft) to 6.3 m2 (68 sq ft) with an average size

of 5.4 sq m (58.1 sq ft).

Nurses indicated that they preferred the bath-

room close to the room door, so that they could

quickly and easily get in to assist patients when

needed. Plumbers and housekeepers also liked the

bathroom close to the room door, so they would

Figure 6. Hybrid design based on the four room layouts with an outboard bathroom and a segregated family area.
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not disturb the patient when servicing the room.

The doorway to the bathroom could be located on

one of two walls or diagonally across the corner of

the bathroom. A sliding door along the outside

wall of the bathroom was chosen in 16 designs,

and split (“French”) doors were selected for five

bathroom designs. Four designs had a conven-

tional door that swung out and one had a door that

could swing in either direction. The type of door

affects how difficult it may be for patients with

limited mobility, those being assisted by staff, or

using mobility aids to enter the bathroom. For

example, when opening a conventional hinged

door, the patient may need to back up as the door

is opened. This may not be true with a sliding door

or French-style doors that can swing both ways.

The distance from the center proximal edge of

the bed to the bathroom door varied between 1.2

and 4.3 m (mean ¼ 2.0 m). The total distance

from the center proximal edge of the bed to the

toilet ranged between 3.0 and 6.2 m (mean ¼ 3.5

m). Having a handrail along the wall between the

bed and bathroom was only potentially feasible in

14 of the 27 rooms. But this would require that

computers or other equipment were not parked so

as to block access to the wall-mounted handrail.

Once inside the bathroom, it would be feasible to

have a handrail along the wall between the toilet

and door in many of the layouts developed by the

participants. In some layouts, the countertop with

the sink, while not grasped as firmly as a handrail,

could still help the patient retain stability. Dis-

tances and handrail availability also impact staff

who are assisting patients with toileting.

In 10 of the bathroom layouts, the patient

would be able to see the toilet from the bed if the

bathroom door was open. Twenty-four of the

rooms only required one change in walking direc-

tion when ambulating from the proximal edge of

the bed to the toilet. Two rooms required two

directional changes and one room required three

directional changes. These directional changes

Figure 7. Hybrid design based on the three room layouts with “angled” beds.
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ranged between 10� and 100�. As one walked into

the bathroom, the toilet was located approxi-

mately along the path of travel (i.e., within 15�)
in 14 of the bathroom layouts. A 30–45� turn

would be required in eight of the designs and a

50–90� turn would be required in five of the

designs. Seventeen bathroom layouts would

result in the patient having to turn 180� to sit on

the toilet. However, four layouts reduced this to

135� and six of the layouts only required a 90�

turn by the patient. Larger directional changes,

whether along the path to the toilet or when

Figure 8. Design features identified across the room layouts developed in the second stage of the study.
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sitting on the toilet, can be more destabilizing to

patients, thus making it more difficult for staff to

physically support these patients. This could lead

to a patient fall, injury to staff, or both.

One major concern for patients is their privacy

when in the bathroom, especially if they are not

able to close the door. With the bathroom door

open, the toilet was in view of the family zone in

10 of the layouts. It was visible from the hallway

door in four of the layouts. In three of the hybrid

rooms, the toilet could not be viewed from the

family area (Figures 5, 7, and 8). Only one of the

hybrid rooms potentially did not fully conceal

the toilet from the hallway (Figure 7).

One major concern for patients is their

privacy when in the bathroom, especially

if they are not able to close the door.

Guideline development. Upon completing the pro-

cess described above, the five hybrid versions of

the rooms that emerged from the participatory

design process were shown to patients (n ¼ 37)

and their visitors (n ¼ 24) to identify needs of the

room occupants. In this process, small groups of

patients and visitors were guided through tours of

two of the hybrid full-scale mock-up spaces. The

specific hybrids viewed were rotated across

groups such that all of the hybrid layouts were

viewed by between five and seven groups. The

session moderator explained the layout, furnish-

ings, and the unique features of each hybrid

design concept. While touring each mocked-up

room, a survey that addressed 17 room elements

and features was completed by the participants.

Following each tour, the groups returned to a

conference room and discussed what they liked

and disliked about the room they had just seen.

These surveys and discussions provided feedback

from the patients and visitors (Patterson et al.,

2017, 2018) that were incorporated into the

hybrid versions which were then shown to 75

occupational stakeholders in a process to identify

potential design conflicts across the different

occupational and nonoccupational stakeholder

groups. The recommended changes, already

included in the hybrid designs presented in Fig-

ures 4–8, were incorporated into a guideline

development process. Based on the participants’

concerns shared in the initial focus groups, ideas

expressed in the design activity, and subsequent

hybrid design reviews by patients, visitors, and

staff, 66 room design guidelines were developed

that should be used when designing new or remo-

deled Med/Surg patient rooms. Each guideline

was the result of a collaborative effort and con-

sensus building within the research team as the

research findings and evidence for each guideline

was discussed. These guidelines are organized by

the different areas of the room (i.e., “zones”) to

which they apply and resulted in 16 guidelines

addressing the entry area, 22 guidelines addres-

sing the patient/clinical area, 17 guidelines

addressing the bathroom, 8 guidelines addressing

the needs of family members and visitors, and 3

guidelines addressing patient storage needs. For

each guideline presented in Tables 3–7, the tables

list the primary, and where relevant, a secondary

room item related to each guideline, the con-

straints that need to be considered when imple-

menting each guideline, and the rationale for each

guideline from both the staff and patient perspec-

tives. For example, in the bathroom guidelines,

one primary item is a horizontal surface that is

adjacent to the sink which is the secondary item.

This allows the guidelines to be easily searched

for information pertaining to specific items found

within the hospital patient room. The rationale for

each guideline is presented from both the staff

and the patient’s point of view.

Based on the participants’ concerns

shared in the initial focus groups, ideas

expressed in the design activity, and

subsequent hybrid design reviews by

patients, visitors, and staff, 66 room

design guidelines were developed that

should be used when designing new or

remodeled Med/Surg patient rooms.

The 66 evidence-based guidelines were pre-

sented at the 2017 Healthcare Design conference.

During the presentation, an accompanying survey

was completed by 54 audience members, an audi-

ence that was largely comprised of architects

(47%) and interior designers (36%). As each
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guideline was presented, the audience was asked to

rate the ease of implementation of each guideline

along a 5-point scale ranging from easy to do or

hard to do (scale end points). They were also asked

whether they “already do this.” If this was not part

of their job classification, then that could also be

indicated on the survey by checking the “not my

job” box next to the guideline, so that these indi-

viduals would not be counted in the summary sta-

tistics for that particular guideline. The

percentages of respondents who indicated the

guideline would be easy to implement (i.e.,

marked one of the two highest ratings on the

5-point scale) and those indicating that they are

already implementing the guideline were tabulated

for each guideline and are presented in the two

rightmost columns in Tables 3–7. Across all 66

guidelines, the average of the easy to do ratings

was 58% (range 17–97%). The percentages for

each individual guideline as to whether they are

currently being complied with ranged between 7%
and 65% (mean 35%). These values were rela-

tively consistent across five guidelines tables.

Discussion

Through the design process described above, our

participatory process identified many design fea-

tures that can reduce some of the physical or cog-

nitive demands on hospital staff and provide a

better experience for patients and their visitors. Car-

penter (2011) describes several room features,

including individual room temperature control, in-

room family areas, wireless technology for patients,

and enhanced patient entertainment and educa-

tional systems that are already being incorporated

into new room designs. The design of patient rooms

represents a unique challenge due to the number of

stakeholder groups that perform occupationally

related activities within these spaces (Lavender

et al., 2015). These design needs were captured in

the resulting guidelines. While many of these

guidelines are likely to be relatively easy to imple-

ment, it should be noted that implementing all of the

guidelines makes the design process considerably

more challenging as multiple dimensions may need

to be considered for each design decision. Never-

theless, each guideline is based on data that indicate

it is of value to one or more stakeholder groups.

. . . each guideline is based on data that

indicate it is of value to one or more

stakeholder groups.

There is certainly an overlap between the 66

guidelines presented here and those published by

the Facility Guidelines Institute (FGI, 2018).

However, in most cases, the guidelines presented

here compliment the FGI guidelines by providing

more detail, potential design constraints, and by

providing the rationale from both the staff and

patient perspectives. For example, the FGI guide-

lines indicate that “the patient’s toilet room

should be equipped with the following: (1) toilet,

(2) a hand washing station, and (3) a bedpan-

rinsing device.” The guidelines presented herein

extend the FGI guidelines by addressing locations

of specific items relative to the door of the bath-

room, types of fixtures that should be considered,

shower compartment considerations, lighting

considerations, and supplemental design features

such as the inclusion of horizontal surfaces and

their locations. With regard to the family area,

both sets of guidelines emphasize the need for

storage, a work surface, and adequate sleeping

surfaces for an adult. However, the guidelines

here recommend the inclusion of a privacy cur-

tain, separate lighting for the visitor area, and a

night light in this area. With regard to the 22

patient/clinical area design guidelines presented

in Table 4, there is little overlap with those pre-

sented by FGI (2018); thus, these complement

what are already available to aid designers.

Other guidelines have been published in the

form of a tool for evaluating designs of hospital

patient rooms (Quan, Joseph, & Nanda, 2017).

The approach taken by those authors was to

develop evidence-based checklists that address

23 design goals that need to be considered when

designing these healthcare spaces. As with the

FGI guidelines, there is overlap and there is com-

plimentary content that is added by the current

study. For example, Quan et al.’s guidelines indi-

cate “large door openings (to the bathroom) to

accommodate patient, attached equipment and

caregiver.” The guidelines provided herein sug-

gest that the door itself be configured as a sliding

door to remove the need to step back when open-

ing and such a door does not take up valuable
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space within the patient room. They also recom-

mend “Alcohol gel dispensers in visible and

accessible locations.” The guidelines presented

herein are more specific in that they recommend

“Locate hand sanitizer near room door and in

view of the patient.” However, in some cases, our

evidence contradicts the guidelines presented by

Quan, Joseph, and Nanda (2017), for example,

“Room layout minimizes walking distance from

nursing stations to patient bed.” This was con-

trary to what we heard from patients, since if one

truly minimizes the steps required on the part of

nursing staff, patient beds will be located close to

the room door. A design layout that was predi-

cated on this principle was not considered accep-

table by the patients who reviewed the room

designs in the third phase of the current study

(Patterson et al., 2017) because they were con-

cerned about privacy and noise when the bed

was too close to the room door. Another recom-

mendation by Quan et al. (2017) focused on cre-

ating a visually appealing environment;

specifically, having “Unappealing elements hid-

den from view (trash cans, soiled linen, scrub

basin, sharps container, etc.)” is in conflict with

our guidelines that focus on easy access for staff

(including, e.g., nurses and environmental ser-

vices workers) to have ready access to these

room features when necessary.

Consistent with Quan et al.’s (2017) check-

list, several design features advocated by staff

allow patients to be more independent in their

access to their items and access to electrical

power, as well as their ability to control lighting,

temperature, window coverings, and entertain-

ment. Providing patients with this access and

control reduces demands on nursing staff and

allows them to focus on higher skill patient care

issues with fewer disruptions. While tempera-

ture control would need to have reasonable lim-

its, patients were strongly in favor of having

control of this aspect of their environment (Pat-

terson et al., 2017). The challenge is to create an

intuitive user interface that enables almost all

patients to effectively utilize these controls with

minimal or no instruction.

We routinely heard about the need for horizon-

tal surfaces near the patient that would be dedi-

cated for staff use. This allows staff to have a

place to set down their equipment or prepare for

procedures. Our participants reported and Healy,

Manganelli, Rosopa, and Brooks (2015) found

the overbed table is typically occupied with the

patient’s items, thus limiting the space cur-

rently available to staff. A fold-down or pull-

out surface was discussed as a solution that

could be made inaccessible to patients and vis-

itors when not in use.

Overall, the guidelines presented in this article

focus on many of the ergonomic issues and work

demands experienced by hospital staff. Some of

these, for example, duplicating headwall controls

and electrical services, can reduce awkward

working postures or the extra work required by

staff as they prepare or perform their specific

tasks. In addition to serving the needs of the

patient’s visitors, there is a need for several dif-

ferent occupational groups to have seating near

the bed. For example, physicians, social workers,

and case workers want to be able sit and have an

eye-level conversation with the patient when dis-

cussing certain matters. The musculoskeletal

injuries due to patient handling concerns, while

discussed, were not a major focus given the

extensive literature on this topic (Hignett et al.,

2003; Nelson, Motacki, & Menzel, 2009). The

participants in the design phases of this study

were told to assume that appropriate patient han-

dling equipment (e.g., ceiling lifts) would be

included in the future patient room designs.

Because room design participants were told a

priori that there was a ceiling lift in the room they

were designing, discussions about patient han-

dling were about space needs for assisting

patients to, from, and within the bathroom. One

concern that was routinely heard in the initial

phase of this study was the need to move furniture

to make way for procedural equipment (Lavender

et al., 2015). This points to the need for more

space or more effective use of space and for fur-

nishings that can easily be moved by staff when

necessary to service the patient.

Many of the guidelines presented herein and

by Quan et al. (2017) address patient safety con-

cerns. Falls within hospital rooms continue to be

an issue (Calkins, Biddle, & Biesan, 2012; Tzeng,

2011). By providing the patient access to outlets

and the ability to adjust lighting and window
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coverings without having to get out of bed, the

opportunity for patient falls is reduced. Providing

easy access to the bathroom also potentially

reduces patient falls. Having glove access imme-

diately inside the bathroom also helps prevent

falls because staff do not need to leave the patient

unattended while retrieving gloves. This can

occur when staff members unexpectedly find

themselves called upon to assist a patient to or

within the bathroom. Night lights and additional

lights that can be triggered by motion sensors can

also help reduce patient falls.

One limitation of the research evidence behind

these recommended guidelines is that the patient

room designs all started with a rectangular room

where the bathroom took up part of the rectangular

space. Newer design models may have angled

walls, such that the bathroom is essentially between

adjacent patient rooms, and facilitate patient views

out the window. Therefore, while this may limit the

utility of the hybrid design layouts, the design prin-

ciples and guidelines were written to apply to rooms

of varying shape and size.

Conclusion

This project investigated how the design of Med/

Surg patient rooms could be improved to enhance

the effectiveness, efficiency, and ergonomics of

hospital staff members and how these design fea-

tures affect patients and their visitors. The results

from this study exposed many opportunities for

improving the design of these spaces and yielded

66 design guidelines that should assist designers

when making design decisions as they create new

or remodel Med/Surg rooms in the future. How-

ever, smaller, incremental changes can be made

to improve these rooms at any time (e.g., adding

labels to light switches or uniformly relocating

hand sanitizers and glove dispensers).

Implications for Practice

� The design process for hospital patient rooms

needs to include all occupational groups that

will be working in the planned spaces.

� Patient rooms need to be large enough to

accommodate the equipment and working

space requirements at the bedside space, while

still accommodating the patient’s visitors.

� The 66 evidence-based design guidelines for

Med/Surg that have been developed will

improve the effectiveness, efficiency, and

ergonomics of hospital staff, while at the same

time providing for the needs of patients and

their visitors.
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