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Evaluating the inclusivity of hospital
wayfinding systems for people
with diverse needs and abilities

Ido Morag1, Ann Heylighen2 and Liliane Pintelon3

Abstract

Objectives: Wayfinding in hospitals is a complex problem since patients, who are likely to be under stress, may have to

navigate their way to multiple locations in the course of a single visit. While good wayfinding design can reduce stress, poor

wayfinding can not only increase individuals’ anxiety but also generate additional costs for the hospital due to: lost time

among staff members who need to direct patients rather than concentrate on their designated task; missed appointments
or delayed meetings; and additional security staff to ensure that patients do not enter restricted areas. We investigated to

what extent a questionnaire, developed by collecting data about the subjective experiences of wayfinders with diverse

needs and abilities, could uncover wayfinding problems in hospitals.

Methods: The methodology we developed involved four steps: creating an initial questionnaire based on the literature;

customizing the questionnaire to a hospital environment; validating and verifying the questionnaire; and evaluating the

questionnaire’s added value at nine other hospitals.

Results: The questionnaire’s generality and added value were demonstrated since many types of wayfinding problems were

uncovered at the nine hospitals that other methods had overlooked or regarded as relatively unimportant. The research
emphasizes the centrality and uniqueness of the wayfinder rather than that of the institute in determining what people need.

Conclusion: Our findings can contribute to understanding wayfinding issues in hospitals and to sensitize designers to

the needs and knowledge levels of wayfinders when designing hospitals.
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Introduction

Successful wayfinding systems should provide people

with the means to confirm that they are at the correct

start or finish point; to identify their location and orient

themselves within a building or an external space; to

reinforce that they are travelling in the right direction;

and to understand potential hazards and how to escape

safely in an emergency.1–4 Since wayfinding was first

introduced in 1960, there has been a development of

theories, design principles, and methods aimed at sup-

porting the creation of better wayfinding systems.

While this has been beneficial, people continue to get

lost in complex environments.

Designing wayfinding systems requires an approach

that enables people to use efficiently their capabilities –

language, perception, knowledge, memory, and problem-

solving abilities – in order to get from one location to

another. Wayfinding relies on a succession of communi-

cation clues that include visual, audible, tactile, and olfac-

tory elements. People need to be provided with a

consistent set of indications.

In hospitals, wayfinding is important since patients,

who are likely to be under stress, may have to navigate

their way to multiple locations during a visit.5 Good

wayfinding design promotes healing because it provides
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people with a sense of control and empowerment, key

factors in reducing stress, anxiety, and fear.6 Stress-

related problems, such as elevated blood pressure and

headaches, are linked to wayfinding complexity.6,7 In

addition, poor wayfinding can lead to additional costs

through lost staff time, staff interrupting their activities

to provide directions, lost business and dissatisfaction

due to user frustration, missed appointments, and

potential law suits arising from users wandering into

areas that may be unsafe or off-limits.6,8 The need for

good wayfinding systems becomes more acute as hos-

pitals grow and expand. When new buildings/units are

being added and routes are extensively being changed,

the environment that patients and visitors encountered

previously may be different.9

Wayfinding systems should communicate effectively

to the broadest group possible, taking into account the

range of sensory, physical, language, intellectual, and

social and cultural background.5,10,11 Wayfinding sys-

tems should, therefore, be ‘accessible to, and usable by,

people with the widest range of abilities within the widest

range of situations without the need for special adapta-

tion or design’.12

Getting lost is an indication of a poor wayfinding

system rather than inadequacy on the part of the way-

finder.3,7,13 Although signs may be well-designed, they

may not provide simple enough cues. Recognizing both

the consequences of inadequate wayfinding systems and

increasing awareness for inclusive design has led to

attempts to evaluate wayfinding in hospitals including:

an evaluation based on advanced technology;14

developing a list of principles to evaluate systems;7

and developing principles that focus on inclusive

design (particularly for people who are vision

impaired).15

Data collection in hospital wayfinding has been con-

cerned with people’s behaviour rather than their experi-

ence.16 It has also focused on certain people – able-

bodied individuals without impairments,17,18 those with

dementia,19,20 or the elderly.21,22 Existing questionnaires

include the Wayfinding System Audit Booklet (CRC);15

a checklist developed by The Center for Health Design;7

and one developed in a Thai hospital.14 However, to

learn more there is a need for a questionnaire that will

make it possible to locate problems and that presents

information in the right form and at the right time to

hospital users.

Our aim was to develop and evaluate a questionnaire

that allows identifying the wayfinding problems faced by

a diversity of hospital users. We addressed two ques-

tions: to what extent can a questionnaire that was devel-

oped in one hospital be used to uncover wayfinding

problems both in that hospital and in other hospitals

that base their wayfinding systems on static signage

and staff assistance; and to what extent does the

questionnaire have value in uncovering the wayfinding

problems that people with different needs and abilities

face in hospitals?

Method

Our study involved four stages: (1) creating an initial

questionnaire based on the literature; (2) customizing

the questionnaire to a hospital environment; (3) vali-

dating and verifying the questionnaire; and (4) evaluat-

ing the questionnaire’s added value.

The questionnaire was developed at a university hos-

pital and evaluated at nine other hospitals. These 10

hospitals varied as regards the spoken language; size

(200–2000 beds); and structure and spatial characteris-

tics (high buildings vs. multiple low buildings spread

over a wide area). The university hospital was undergo-

ing structural changes so people had to cope with route

changes. Its wayfinding system was based on static sign-

age consisting of directional text signs and colour-coded

arrows and assistance from hospital staff. The scope of

the study was limited to wayfinding between the main

entrances of the hospitals and various destinations

within them.

Creating an initial questionnaire based on literature

A literature review was performed using PubMed,

Medline, IEEE Xplore�, Embase and ScienceDirect

databases, and Google Scholar. The inclusion criteria

were: wayfinding in hospitals, inclusive wayfinding, way-

finding strategies, wayfinding usability, and wayfinding

effectiveness.

Based on the review findings, an initial questionnaire

was developed using Likert scaling in which the

respondent is requested to specify his/her level of agree-

ment to given statements on a symmetric agree-disagree

scale. Since Likert scaling assumes that distances on

each item are equal, the range captures the intensity

of the respondent’s feelings for a given statement.23

Customizing the questionnaire

to a hospital environment

In order to create an inclusive questionnaire for hos-

pital environments, we first participated ourselves in

diverse wayfinding scenarios that various types of dis-

abled individuals are apt to encounter, such as the use

of a wheelchair to get from the main entrance to the

oncology ward. Second, we observed how those visiting

the hospital for the first time coped with wayfinding

using existing directional information such as text dis-

plays and staff assistance. Third, we interviewed staff

stationed at the hospital’s main entrance to assist those

entering.
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Validating and verifying the questionnaire

To improve the capability of the questionnaire we per-

formed validation and verification processes, at the

same university hospital, involving participants with

a range of abilities. For ethical reasons we were not

allowed to ask individuals who were involved in a

medical procedure to participate. Accordingly, we

used two approaches. First, newcomers leaving the

hospital were asked to fill out the questionnaire. This

approach of eliciting subjective experiences was based

on the notion of ‘expertise-by-experience’,24 which

highlights the value of people’s embodied experience.

Criteria for selecting participants included whether

they were obviously impaired or dependent on assist-

ance such as a wheelchair. In addition, a request for

participants was submitted to the university service for

disabled students as well as to the office dealing with

international students in an effort to locate students

who spoke a language other than the local one. The

purpose of involving these students was to capture

problems arising from cultural differences such as mis-

understanding signs written in the local language or

misinterpreting symbols.25 Accordingly, a bilingual

questionnaire was developed – in the local language

and in English. In total, 56 people completed the ques-

tionnaire (Table 1).

To assess whether the questionnaire could be used

to uncover wayfinding problems at the hospital, par-

ticipants were requested to comment whether the

questionnaire related to all aspects of their wayfinding

experience.26 Following this, the questionnaire was

modified. To determine whether the questionnaire was

well-engineered and error-free, respondents were asked

whether the questionnaire’s structure was clear and

easy to follow, whether the instructions informing

respondents how to answer the questions were easy to

understand; and whether the statements were well

understood and unequivocal.

Evaluating the questionnaire’s added value

The extent to which the questionnaire could be utilized

to uncover wayfinding problems at hospitals with

similar wayfinding systems was assessed at nine hos-

pitals. The presence of a problem was based on a

ranking of up to 3. Discussions between the research-

ers determined what issues were to be regarded as

problems.

The extent the questionnaire, compared to other

methods, uncovered wayfinding problems was assessed

by comparison with a checklist derived from the

Wayfinding System Audit Booklet (CRC).15 This

checklist presented a comprehensive and detailed listing

of the wayfinding difficulties that impaired individuals

confront.

Results

Customizing the questionnaire

to a hospital environment

Following the questionnaire’s customization, we mod-

ified the initial questionnaire. Examples include the

addition of such statements as: ‘The coloured arrows

were effective in guiding you to arrive at several destin-

ations in sequence’ and modifying the statement ‘The

explanatory sheet clarifies how to get to the destination’

to ‘The hand-held map was useful in helping you go

where you wanted to’.

Questionnaire validation and verification

Following the processes of validation and verification,

additional modifications to the questionnaire were

made. For example, the statement ‘The hallways were

quiet and it was easy to hear what was said’ was added

following the experience of an individual with autism.

The statement ‘The help desk was visible and easy to

find’ was added following the experience of a visually

impaired person. The final version of the questionnaire

can be found in online Appendix 1.

Validating the questionnaire’s generality

for other hospitals

Table 2 presents an overview of problem types identified

at nine hospitals using the questionnaire. The difficulties

Table 1. Participants’ characteristics.

Men 20 36%

Women 36 64%

Age (years) <30 15 27%

30–39 9 16%

40–49 8 14%

50–59 7 13%

60–69 7 13%

70–79 6 11%

>80 4 6%

Impairment None 32 57%

Visual 2 43%

Hearing 4

Physical 13

Learning disorder 4

Autism 1

Mobility manner Independent 47 84%

Wheelchair 8 14%

Escort 1 2%

Local language speaking Full 52 93%

None 4 7%
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at the hospital’s main entrance received emphasis in the

questionnaire, including the information displayed on

the directional signs (e.g. How easy was it to locate the

required destination using the presented information?)

and the assistance of the hospital staff (e.g. How easy

was it to communicate with them?).

Difficulties at the entrance were reported by almost

all participants (18 of the 60 statements in the question-

naire captured difficulties at this stage). The first stage

of wayfinding is perceived to have a significant impact

on their overall ability to cope. While the issue of dir-

ectional signs is well studied in the literature,4,13 the

necessity of staff assistance is rarely discussed.

Specifically, the assisting staff’s visibility, accessibility,

and willingness occupy 10 of the 18 entrance-related

statements above.

The participation of disabled people played an

important role in uncovering problems that are charac-

terized by specific variations, such as lighting and acous-

tic suitability. For example, visually impaired individuals

reported that the lighting in hallways was inadequate for

lip reading and for following directional signs.

Comments on acoustic unsuitability were also noted by

some with vision impairment since their reduced vision

frequently forces them to utilize their hearing to collect

supplementary information.

Another important topic that emerged referred to

the use of the elevators (11 out of the 60 statements).

Among the difficulties were the forces that those suffer-

ing from muscle laxity needed to activate the controls

and lack of audible announcements when the elevator

arrived at the desired floor. This lack included the fail-

ure to announce the number of the floor and what units

and services were available at the desired floor.

With regard to hallways, mobility-impaired people

commented on lack of banisters along routes and

the necessity of having doors open automatically.

Individuals with learning disorders and autism raised

the need for maintaining a similarity in the interior

spaces at different levels.

The use of directional signs was also commented on.

Typical topics included recognizing and understanding

graphic icons and symbols. All the participants in

the study complained about the need to remember the

colour of the relevant arrow along the route. This was

particularly annoying when the colours were similar

(beige and grey, for instance) and there was no verbal

indication as to what the colour of the arrow was.

For many users the signs as to whether or not they

had arrived at their destination were not clear and

they had to ask staff members to confirm that they

had arrived at the proper place.

All participants indicated that they managed to reach

a single destination. Reaching multiple destinations in

sequence (e.g. collecting blood samples from the T
a
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laboratory and bringing them to the oncology ward) was

found to be complicated and time-consuming since the

participants were not able to use the colored arrows to

get from one destination to another. Reaching sequential

destinations forced them to return to the main entrance

following each destination and to start a new wayfinding

to the next one.

Evaluating the questionnaire’s added value

compared to the CRC Audit booklet

To evaluate the ability of the questionnaire to uncover

wayfinding problems that the CRC either disregards or

regards with a minor attention, both evaluation tools

were used at all nine hospitals. A comparison between

their outcomes can be seen in Table 2 with the shaded

columns indicating problem types that were identified

exclusively by the new questionnaire.

Discussion

Main findings

Although the questionnaire was developed in one hos-

pital, it turned out to be thorough and comprehensive

enough to uncover problems at nine other hospitals

that use a similar type of wayfinding system. This was

achieved despite the substantial differences between

the hospitals. This generality can be attributed to the

multiple and complementary data collection methods

used in developing the questionnaire.

The added value of the questionnaire is reflected in

the different types of problems that were uncovered by

the questionnaire, but which the CRC disregards or

devotes marginal attention. We assume that this

added value stems from the questionnaire’s focus on

inclusiveness. This made it possible to comprehen-

sively analyze wayfinding systems in a way that reflected

the problems that people confront. The clear and explicit

phrasing of the questionnaire’s statements, in

accordance with the wayfinder’s subjective experience,

brought into focus problems that the CRC was unable

to discern.

Limitations

The questionnaire scope refers to the inside of the

hospitals although much of the stress and the anxiety

may be caused at an earlier stage (e.g. when parking or

finding the appropriate entrance to the hospital). In

addition, although the questionnaire focused on inclu-

siveness, only 43% of the participants were impaired.

However, we may assume that some participants may

have had non-visible impairments of a mental or cog-

nitive nature.

In addition, while we were concerned with develop-

ing a questionnaire to ensure comprehensiveness and

thoroughness, this strength could possibly be regarded

as an obstacle by participants rushing to arrive at an

appointment or for those with a visual impairment.

Some researchers differentiate between wayfinding

concepts (spatial reasoning, path planning from

memory, etc.) and locomotion (steering, obstacle avoid-

ance, etc.).27 Although the questionnaire centers on

wayfinding, some of the statements may be more accur-

ately associated with locomotion. These latter state-

ments were nonetheless included since the issues

they represent were raised by the participants to be

contributing elements in their ability to cope with a

wayfinding task.

Future directions for evaluating wayfinding systems

Due to the complexity of wayfinding in hospitals

undergoing growth and expansion, different technologies

are being developed to assist people. Beyond the use of

static signage, spatial cues such as arrows, numeric

encoding and color coding, and the guidance of hospital

staff, there is increasing implementation of customized

and adaptive technologies, which produce personal way-

finding guidance specifically tailored to meet a wayfin-

der’s needs. For example, a system might direct a person

to his or her destination using arrows projected on the

floor.28 Other systems might include dynamic displays

along the route, presenting relevant information in

accordance with people’s specific needs, such as large

fonts for those with vision impairments or in English

for those who do not speak the local language.25 The

research on harnessing such technologies to cope with

wayfinding is in its initial steps and should be further

evaluated. In addition, efforts should be directed at

studying wayfinding outside hospitals as well as on

sites within the hospital such as the outpatient clinics.

Questionnaire-based findings support the possibility

of developing a methodology that can be used to

develop guidelines for other hospitals in the future.

Implementing the questionnaire uncovered additional

types of problems and highlighted major ones, reinfor-

cing the perception that wayfinding is a complex prob-

lem that should be studied using multidisciplinary

knowledge and experience.
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