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Table 13:  Symptoms and illnesses list for SignSupport 

SYMPTOMS AND ILLNESSES 

Arthritis  Kidney problems  Ringworm 

Bleeding Lice, head 
Rubella (German 
measles) 

Common cold Lice, pubic Scabies 

Cough Malaria Shock 

Diabetes Measles Snakebite 

Dental problem Meningitis Strains and sprains 

Ear infections Mood disorders Sinusitis 

Eye problem Mumps STI  

Fever Nappy rash Tonsillitis and 
pharyngitis 

Heartburn  Nausea and vomiting Tuberculosis 

Heart problems Nose bleeds Ulcers, mouth 

HIV prophylaxis 
(PEP) 

Pain Bladder infection 

HIV/AIDS Pneumonia Vitamin deficiency 

Hormone 
replacement therapy 

Prophylaxis in adults Worm infestation 

Hypertension Prophylaxis in children   

Insomnia  Psychosis  

Itching Poisoning  

Jaundice 
 Prevent child 
transmission of HIV  
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6.6.2 Database of medicine names 

Findings from the baseline study indicated that Deaf patients have an aversion to 

complex words including medicine names. Nevertheless, medicine names needed 

to be included in SignSupport for 2 reasons: (i) for pharmacists to identify which 

medicines to link their instructions with and (ii) it is both a professional obligation 

and a healthcare right of the patient to know which treatment they are taking for a 

particular condition or symptom.  

Despite inclusion of medicine names in the prototype, patients would not be put in 

a position in which they need to identify a medicine by name, which we know they 

are uncomfortable to do. Instead, the research team overcame this by inserting a 

feature on SignSupport which requires the pharmacist to take a photograph of each 

medicine dose unit (for example tablet/capsule). This picture appears immediately 

prior to the sign language video which instructs the patient on how to use the 

medicine.  

Three considerations were pertinent to compiling the database of medicine names: 

1. Use of generic medicine name versus brand name 

2. Which medicine names to include 

3. Translation of medicine names to SASL 

 

Regarding the decision to use generic or trade (brand) medicine names on the 

prototype, I decided to use generic names only and exclude brand names. A generic 

name refers to the active ingredient within a medicine and is typically a universally 

used name, while trade/brand names are specific to the pharmaceutical 

manufacturer who is licensed to produce a certain brand of medicine.  There are 

several reasons for the decision to use generic names.  

Firstly, SignSupport was intended for use in a public sector pharmacy, where 

medicines are dispensed using generic names instead of the trade name. To adhere 

with the norms at public facilities, generic names were selected. Secondly, multiple 

trade names exist for one generic name, based on how many pharmaceutical 

manufacturers produce different brands of the same medicine. To simplify the 

process in which a pharmacist would have to select medicine name, it can logically 
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be asserted that is it simpler to select an option of one name instead of multiple 

options.  In addition new brands may be manufactured every year, implying that 

SignSupport would need to be updated continuously. In addition, pharmacists may 

not be familiar with brand names and would have better familiarity with trade 

names. 

Once a decision was made to use generic names only, a question arose of which 

medicines would be included on SignSupport. Public sector healthcare facilities 

procure medicines based on provincial code lists which include all the medicines 

that may be used in a facility. The first consideration was to include all medicines 

on the provincial (Western Cape) code list. Problems with this decision were that 

the code list excludes many medicines which may be added at a later stage, 

implying that SignSupport would need to be updated. Another issue was that 

SignSupport was not being developed for the Western Cape Province exclusively; 

if we chose only medicines on Western Cape code lists then the widespread 

usability of the prototype would be limited. As a result, I chose to include all 

medicines, based on generic names that are registered in South Africa by the 

Medicines Control Council (MCC) of South Africa.  

Since medicine names would not be translated to SASL, the problems encountered 

with sign-language translation of symptoms/illnesses are not applicable. This 

allowed the researchers to incorporate the MCC list of all generic medicine names. 

The list was copied directly from the MCC list (Republic of South Africa, 1965) 

into a Microsoft Excel® and imported into SignSupport. The use of the entire 

medicines list implies that the application is as inclusive as possible of all 

medicines that a pharmacist can possibly dispense to a patient in South Africa. As 

new medicines are added to the MCC list, they will be incorporated into 

SignSupport as well. Apart from excluding some items from the list (usually 

chemical entities), there were no alterations in the MCC list. The author has chosen 

not to include the medicines register in this thesis as it is an exhaustive list, instead 

it is included as a reference. The list was extracted from the MCC’s Consolidated 

Schedules document. (MCC, 2015). 
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At this juncture in the study we have added to SignSupport a symptoms/illnesses 

database and a database of medicine names. Item 5 in the table below is the only 

component remaining for SignSupport to be complete and is addressed in the next 

section.  

Table 12: Progressive development of SignSupport components 

1. Modified communication script √ 
2. Patient general medical history questions √ 
3. Incorporate Deaf user experiences √ 
4. Compile medicine information databases: 

a. Symptoms and illnesses database 
b. Database of Medicine names 

 
√√ 

5. Independently verified SASL videos  to translate 1, 3 and 4 
above into sign language 

 

 

6.7 SASL videos for SignSupport 

In order to record sign-language videos which translate all the afore-mentioned 

components into SASL, the computer programmer converted the communication 

script and symptoms/illnesses database collated by the pharmacist into a series of 

corresponding sentences which he used as a script for a SASL interpret. Below I 

provide an example of how a sentence from the pharmacy communication script 

was converted into a corresponding sentence:  

 Example of sentence conversion for SignSupport: 

Sentence in pharmacy conversation 
script: 

May I see your patient card? 

Corresponding sentence for SASL 
video: 

The pharmacist would like to see your 
hospital card. Please show it to 
him/her. 

 

The interpreter read each corresponding sentence in the script, and then signed the 

equivalent sentence in SASL. The computer programmer recorded (video) a SASL 
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translation for each sentence. As a result, each sentence has an equivalent sign-

language video which was then programmed into SignSupport. The author’s role 

during this process was to advise whether the script made sense, whether it was 

presented in an acceptable order and adequately reflected the communication script 

elucidated from the dialogue patterns. This led to the next empirical activity which 

involved testing the videos for correctness and accuracy. We called this activity 

‘video verification testing,’ and it was conducted by the computer programmer and 

me, the author of this dissertation. I present the study below. 

 

6.7.1 Video verification testing 

SignSupport is a system which is intended to convey medicine instructions to a 

Deaf patient in sign-language videos. To ensure safety and efficacy, medicine 

instructions require a hundred percent level of accuracy with no compromises. If 

the sign-language videos were not accurate, or did not communicate what we 

expected it to communicate, a patient would receive incorrect information which 

may have potentially dangerous consequences. To avoid this risk, it was important 

to verify that the videos articulate that which we expect of them. The computer 

programmer and myself, the pharmacist, had different perspectives in testing the 

videos. As a result, during the process of testing the videos, they investigated 

different parameters.  The different approaches of the pharmacist and computer 

programmer to video verification testing are presented below: 

Pharmacist:  Do the SASL videos articulate what we expect them 

to say in terms of medicine instructions? 

Are they sufficiently accurate for medicine 

instructions? 

 

Computer programmer:  Are all the videos contained in the SignSupport 

system? 

Are the videos in the correct place on the 

application? 

Do the SASL videos match the script? 
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The collaborative aim of video verification testing is to ensure that SignSupport 

provides accurate information to the Deaf patient. The pharmacist’s and computer 

programmer’s perspectives to address the above will uncover any errors on 

SignSupport with regard to translation of the medicine instructions from text 

format into SASL.  

 

 6.7.1.1 Research objective linkage 

Video verification testing was conducted in order to achieve the research objective 

4 presented in chapter 3: 

• To verify that recorded SASL videos incorporated into SignSupport 

communicate the medicine-related information correctly and accurately. 

 

A specific research question relating to the aforementioned objective is:  

• Are sign-language translation videos able to accurately and effectively 

translate medicine instructions to a Deaf patient in a way that is 

understandable for the patient? 

6.7.1.2 Study site and participant 

Video verification testing was conducted at the DCCT, Heathfield in Cape Town. 

The only participant was a certified SASL interpreter affiliated to DCCT. Since she 

was not the same interpreter who was initially contracted to record the SASL 

translations and had no prior involvement in the study, video verification was thus 

conducted independently.  The researchers were the pharmacist and computer 

programmer members of the multi-disciplinary team.  As is often the case with 

qualitative research, the researchers were also participants in the empirical 

activities.  
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6.7.1.3 Methodology 

Video verification testing was both qualitative (observations of the SASL 

interpreter and role-plays) and PAR (contribution of the SASL interpreter with 

regards to the best way to express sentences in the dialogue in sign-language). 

Video verification testing occurred in three separate ways; all tested the same 

afore-mentioned parameters of accuracy, correctness, and position on the 

prototype.  

The first manner of testing involved basic playing of SASL videos, which the 

SASL interpreter translated into English. The second and third testing activities 

involved role-plays to simulate how a Deaf patient and pharmacist would use 

SignSupport in a real-world context. The testing procedures are described in the 

‘study procedure’ section.  

 

6.7.1.4 Materials and resources 

The following were essential to the video verification testing experiment: 

1. A computer (laptop) 

2. Computer screens (x 2) 

3. Pre-recorded SASL videos 

4. A mobile phone (Android smartphone) on which SignSupport is 

installed 

5. A video recorder 

6. A conversation script (from the computer programmer) 

7. Mock prescriptions 

8. A certified South African sign-language (SASL) interpreter 

 

6.7.1.5 Study procedure 

The main purpose of this study task was to run the SASL videos on SignSupport 

for an interpreter and have her translate the SASL videos into English. This was 

achieved by conducting the following three video-verification tests: 
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i. SASL interpreter translates played SASL videos into English 

ii. Role-play: the SASL interpreter assumes the role of  a Deaf patient 

attempting to retrieve medicine instructions on SignSupport and translates 

the videos she encounters into English 

iii. Role-play: dispensing role-play during which a pharmacist enters mock 

prescriptions presented by the patient (played by the SASL interpreter) into 

SignSupport.  The patient (SASL interpreter) retrieves the instructions and  

translates it into SASL, comparing it to the instructions on the mock 

prescription 

All testing was conducted in the course of one day.  The procedure for each video 

verification process is described below. 

 

The first test involved playing the videos for the interpreter who voiced the content 

of the video in English. The researchers recorded whether the video was accurate 

by passing or failing the video based on its comparison to the English script.  The 

procedure followed is described in steps 1-7 below: 

Step 1:  All SignSupport SASL videos are uploaded onto a computer which 

is situated on desk. The computer screen is connected to a second 

screen on the opposite side of the desk for the interpreter to watch.  

Step 2: The SASL videos are played for the interpreter to watch on the 

opposite screen. 

Step 3:  The interpreter verbally translates the SASL video content into 

English for the researchers. 

Step 4:  While the interpreter voices the English translation, the researchers 

look at the corresponding English sentence on the script in order to 

compare what the interpreter is saying to what we want her to say.  

Step 5:  If a match is found in step four we ‘pass’ the video;  if the 

interpretation does not match we ‘fail’ the video. The result for each 

video is recorded on a checklist.   

Step 6:  We also document comments from the interpreter on how some of 

the content could have been expressed in sign language in a better 

manner.  
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Step 7:  We repeat Step 3 to Step 6 till we have viewed and ticked off all the 

videos that are on the system. 

 

The second video verification procedure comprised a role-play exercise. In this 

role-play, the interpreter was asked to assume the role of a Deaf person who 

retrieves medicine instructions from SignSupport. The researchers navigated the 

SignSupport screens together with the interpreter. Each time a SASL video was 

encountered, the interpreter provided the corresponding English translation for the 

video and we confirmed that the video content is accurate and appears in the 

correct order. The procedure followed is described in steps 1-4 below: 

Step 1:  A SASL interpreter is asked to simulate a Deaf patient who is 

viewing instructions for his/her medicines on SignSupport. 

Step 2:  The interpreter is required to navigate through the SignSupport 

screens in the same way a Deaf patient would when receiving 

instructions from a pharmacist.  

Step 3:  The interpreter provides the English translation of each video.  

Step 4:  The researchers confirm the correctness and accuracy of the video 

by passing or failing the video on a checklist.  

 

The third video verification procedure was conducted to simulate the real-world 

application of SignSupport in which a Deaf person collects medicines at the 

pharmacy and the pharmacist provides medicine instructions for the dispensed 

medicines using SignSupport.   For use during the role-play, I prepared mock 

prescriptions that cover all the possible medicine instructions on SignSupport and 

permutations of these instructions. Prescriptions were selected randomly. The 

pharmacist entered the medicine instructions corresponding to the selected 

prescription. The SASL interpreter was asked to view the corresponding SASL 

videos on SignSupport and interpret it in English. In this experiment, researchers 

were testing whether the English text selections made by the pharmacist are 

consistent with the medicine instructions being given on the videos (researchers 

also referred to the conversation script for confirmation). The procedure followed 

is described in steps 1-7 below: 
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Step 1: Prepare mock prescriptions which cover all possible prescription 

permutations on SignSupport. 

Step 2:  Select prescriptions randomly. 

Step 3:  A pharmacist enters medicine instructions on a mobile phone 

containing SignSupport software. 

Step 4:  The pharmacist hands the phone to the SASL interpreter to view 

and interpret the medicine instructions selected by the pharmacist. 

Step 5:   The SASL interpreter translates the selected medicine instructions in 

English. 

Step 6: The researchers compare the English translation to instructions on 

the prescription. If a match is found we ‘pass’ the video; if the 

interpretation does not match we ‘fail’ the video. The result for each 

video is recorded on a checklist.   

Step 7:  Repeat Step 3 to Step 6 for each selected prescription.  

 

6.7.1.6 Data analysis 

Data was input into a Microsoft Excel® spread sheet and frequency scores 

frequency scores were tallied for videos that passed the video-verification 

procedures and videos which were considered unusable for SignSupport (failed the 

verification procedures).  The failed videos were classified as being ambiguous, 

unclear or unsuitable.  

 

6.7.1.7 Results and Discussion 

During the video verification procedure, 180 videos were recorded in total. Of the 

180 videos, 35 videos were found to be unsuitable and were rejected for use in 

SignSupport. Reasons for rejection of videos included ambiguity, poor video 

clarity or incorrectness. These videos were subsequently re-recorded and tested in 

the same video verification procedure. 
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 Videos that were of poor clarity were unclear due to lighting or that one could not 

clearly see the sign-language hand signals. Videos that were incorrect means that 

the translated English meaning did not match the meaning intended on the 

conversation script. For example, the illness of ‘worm infestation’ was translated 

by the interpreter as ‘an acidic stomach’. Of the total number of videos, 47 were 

videos explaining the medical condition/symptom that the medicine was intended 

for.  Of these 47 videos, nine were incorrect as a consequence of the limited 

medical vocabulary in sign-language. Many illnesses simply do not have a SASL 

equivalent ‘word.’ The SASL interpreter suggested that more time be spent to 

explain the condition in a way that a Deaf person could understand. This implied 

longer videos, which in turn implied more storage capacity on the phone. At this 

stage, the researchers were unsure of the feasibility of this suggestion.  

Videos that were classified as ambiguous were mostly those that dealt with the 

frequency of taking medicines. For example, the instruction to “take 1 tablet 6 

hourly after meals” was interpreted as “Take 1 tablet after meals after that every 6 

hours and after that 6 hours and after that 6 hours and after that 6 hours.” Similarly, 

the instruction to “take one tablet once a day after a meal every 24 hours” was 

translated as “take 1 tablet every morning after meals and after 24 hours and after 

24 hours and after 24 hours”.   The repeated hourly instruction is due to the way 

that Deaf people indicate time, using a motion that involves moving their forearms 

and hands (from the elbow to the fingertips) in a clockwise fashion to represent 

time on a clock, This was found to be problematic for the 6 hourly and 24 hourly 

instructions but not for any other time connotation.  

All 35 videos that were incorrect were discarded and subsequently re-recorded. 

Medicines instructions require a high level of accuracy and risks of a patient 

misunderstanding the instructions must be eliminated. The 145 remaining videos 

“passed” all of the three verification tests and were assessed by the computer 

programmer to appear in the correct place on SignSupport. These videos were 

consistent with the communication script and were used in SignSupport.  
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6.7.1.8 Conclusion  

Although the task of modifying the original communication script arose from a 

conflict situation, the altered script suited the technological and communication 

features of SignSupport well. Apart from discarding non-essential sentences, the 

relocation of the patient’s background information to a section where Deaf people 

are personally responsible for uploading their past medical information may 

empower them to feel more in control of their own healthcare. In addition, the 

researchers were able to include Deaf user experiences gleaned from the focus 

groups and key informant interviews and incorporate it into SignSupport in a 

manner that is potentially meaningful for Deaf patients.  

Professional requisites for pharmacists including databases of symptoms/illnesses 

and medicine names were elicited in a way that is suitable for Deaf patients by 

avoiding medical jargon and the use of colour identification of medicines. In the 

compilation of both databases, researchers were cognisant to be as inclusive as 

possible, of both Deaf community needs and professional pharmacy stipulations.  

Video verification testing concluded that most of the SASL videos were correct 

and ready to be used in SignSupport. The majority of videos were understood 

immediately and without hesitation.  Those that were not understood immediately 

were rejected, re-recorded and tested in the same manner. The outcome was a 

complete set of videos to be incorporated in SignSupport. 

Table 12: Progressive development of SignSupport components 

1. Modified communication script √ 
2. Patient general medical history questions √ 
3. Incorporate Deaf user experiences √ 
4. Compile medicine information databases: 

a. Symptoms and illnesses database 

b. Database of Medicine names 

 

√√ 

5. Independently verified SASL videos  to translate 1, 3 and 4 

above into sign language 
√ 
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At this stage in the thesis, I have presented all the components that were required to 

develop SignSupport.  These components, itemised above in Table 12 culminate in 

the final collation and programming of SignSupport which I present in the next 

section.  
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SECTION B: PRESENTING SIGNSUPPORT 

In this section SignSupport is presented as an assistive technological device which 

can potentially bridge the communication gaps between Deaf patients and 

pharmacists during patient counselling. I commence by providing a brief recap of 

SignSupport specifications alluded to in preceding chapters. The format of 

SignSupport including how it is structured specifically to suit the needs of each 

user group (Deaf persons and pharmacists) is described together with a synopsis of 

the contents of SignSupport.  A chronological and pictographic illustration of 

SignSupport with screenshot pictures of how the application appears on a mobile 

smartphone closes this chapter.     

 

6.8 Recap of SignSupport specifications 

In building SignSupport, the researchers agreed upon a number of specifications 

which defined the format and style of SignSupport. These include: 

1. SignSupport comprises a text-based English format for pharmacists, and 

an exclusively SASL format for Deaf people.  

2. The mobile phone onto which SignSupport is installed as and application, 

is intended to belong to the Deaf patient, who takes it along to the 

pharmacy on the day they that they collect medicines.  

3. SignSupport has been developed for the circumstance in which medicine 

is dispensed in accordance with a prescription from an authorised 

prescriber at an institutional pharmacy. It has not been developed for 

medicines dispensed on an OTC basis or for in-patient hospital use. 

4. SignSupport has been built on an Android smartphone with touch-screen 

capability, and is compatible with most smartphone technology. During 

the research we have used Samsung Galaxy S2®, Samsung Galaxy S4®, 

Samsung Galaxy S5® and Huawei P7® phones.   

5. SignSupport will include a  Skype®-call feature which will be activated in 

the event of a critical communication situation of communication 

breakdown during the pharmacist-Deaf patient interaction. This feature is 

wholly the responsibility of the computer-science team member.  
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6.9 Description of SignSupport 

SignSupport comprises three main sections; (i) Background (patient profile), (ii) 

Pharmacist’s interface and (iii) Deaf patient interface. Collectively, these three 

sections contain all the previously elicited components of SignSupport.  Below is a 

description of the three sections.  

 

6.9.1 Background setup (Patient profile) 

This section is for the Deaf patient and contains 18 short sign language videos 

which function to elicit general medical history from a Deaf user.  Earlier, during 

compilation of the communication script for SignSupport, the general medical 

history questions extracted from the dialogue patterns were removed and relocated 

to the ‘patient profile setup’ position on SignSupport. This allows a Deaf patient to 

upload and update their medical history before approaching the dispensary counter. 

Since all the questions are presented as SASL videos, the Deaf patients are capable 

of entering the information according to sign-language prompts. Consequently, the 

pharmacist is able to see the weight, whether the patient has a food or medicine 

allergy, is using any concomitant medicine therapy, or smokes and uses alcohol at 

the dispensing point and before providing medicine instructions.  

 

6.9.2 Pharmacist user interface 

The pharmacists’ user interface contains only English text and is seen and used 

solely by a pharmacist to select medicine instructions from a touch screen menu 

which is structured to resemble a logical dispensing sequence. The screens 

encountered by the pharmacist in chronological order include:  

a. A general menu screen which contains an icon for the pharmacist and a 

separate icon for a Deaf patient. To access their interface, pharmacists 

would touch on the icon which represents a pharmacist. 

b. A password screen, using the pharmacist’s registration number with the 

SAPC as the password. This was done to ensure that non-pharmacists 
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could not enter medicine instructions, thereby ensuring a level of patient 

security and safety. 

c. An introduction screen which directs the pharmacist to commence the 

interaction with the Deaf patient.   

d. A screen prompting the pharmacist to establish that the patient’s 

identification card matches the patient’s details on the prescription.  

e. A screen entitled ‘Get ready to dispense.’ This screen prompts the 

pharmacist to check where the prescription contains ‘conflict,’ the 

conflict being a drug-interaction, a contra-indication, insufficient 

information on the prescription or  any other situation which would 

cause the pharmacist to not dispense the medication. In the event that a 

conflict is found, the pharmacist selects ‘X’ on the screen, which plays a 

SASL video directing the patient to either  (i) wait at the counter while 

the pharmacist resolves the issue; (ii) go back to being seated in the 

waiting room or (iii) return to the doctor to rectify the error. 

Alternatively, the pharmacist does not find a conflict and selects ‘√’ on 

the screen. This allows the pharmacist to proceed to the next screen for 

dispensing.  

f. A ‘Patient Background’ screen where the pharmacist can view the 

patient’s profile including general medical history.  

g. A screen prompting the pharmacist to select the symptom /medical 

condition corresponding to the medicine being dispensed. 

h. A screen prompting the pharmacist to select whether the treatment is 

acute or chronic.  

i. A screen prompting the pharmacist to select the medicine name from a 

pre-loaded drop-down tab. 

j. A screen prompting the pharmacist to take a photograph of the dose unit 

(tablet/capsule) and medicine package for the patient to identify when 

taking the medicine.  

k. A series of screens pertaining to medicine instructions (dose, frequency, 

time of administration and duration of treatment).   



207 
 

l.  Screens prompting the pharmacist to select pre-loaded warnings (e.g. 

do not use alcohol while taking this medicine and recommendations 

(e.g. take the medicine at the same time every day.) 

m. A menu screen which presents options to (i) review the selected 

instructions; (ii) dispense another medicine, or (iii) close and save the 

selected instructions. 

n. On the afore-mentioned review screen, the pharmacist is given a 

summary of all the selected instructions and is able to view in text,   that 

which will be communicated to the patient in sign-language. 

o. The final screen prompts the pharmacist to hand the phone back to the 

Deaf patient, who is able to view all the selected instructions on a sign-

language video.  

 

6.9.3 Deaf user interface 

This section contains a total of 170 sign-language videos, permutations of which 

match the medicine instructions selected by the pharmacist. In addition, a 

photograph of the medicine is stored for the Deaf patient to view together with the 

instructions corresponding to the medicine in the photograph. In addition, Deaf 

patients are able to protect the confidentiality of their information through setting a 

password, and are able to program reminders on the phone that correspond to 

medicine administration times.  

 

6.9.4 Real-world application of SignSupport 

As previously mentioned, SignSupport was developed to facilitate medicine 

instructions between a pharmacist and a Deaf patient in accordance with a 

prescription from a public sector institutional pharmacy. SignSupport is installed 

onto the Deaf patient’s phone, who, when called to collect their medicines, 

approaches the pharmacist with the phone in hand. The phone is handed to the 

pharmacist in order to commence the patient counselling process. Figure 18 below 

provides a pictorial illustration of how SignSupport will be used by a Deaf person 

and a pharmacist at an institutional public sector pharmacy. 
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Figure 19 depicts be a stepwise annotated pictorial illustration of the pharmacist 

interface on SignSupport. I have not included the Deaf interface for two reasons (i) 

the scope of this thesis was to provide pharmacy perspectives in the development 

of SignSupport; the Deaf interface was the scope of the industrial design engineer 

and computer programmer, and (ii) the Deaf interface comprises a series of SASL 

videos; a reader would not be able to interpret these pictures and would thus be 

redundant in this dissertation. I do however; include examples of the Deaf interface 

where appropriate. In addition, green arrows are used in the illustration to depict a 

forward progression on SignSupport, while red arrows indicate that the pharmacist 

stops navigating the application. Multiple coloured arrows are used to indicate 

several selections from one screen. 
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Figure 18: Application of SignSupport in an institutional pharmacy 

Smart-phone with 
SignSupport 
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Figure 19: SignSupport communication flow: Pharmacist interface 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pharmacist selects 
SignSupport icon on 

the screen 

A general menu 
 screen appears 

Selects ‘pharmacist’ 
icon 

Navigates to 
password screen 

Enters SAPC  
‘P number’ as 

password 

To the next page 



211 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conflict found on 
prescription 

Patient 
identification 

matches that on 
prescription 

Patient 
identification  

does not match  No conflict found 
on prescription, 

proceed to patient 
profile 

SASL video for 
Deaf patient 

SASL video for 
Deaf patient 

To the next  
page 

Patient 
identification does 

not match 



212 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pharmacist enters the 
symptom/medical 

condition 

Pharmacist selects 
whether the 

treatment is acute 
or chronic 

Pharmacist enters 
first two letters of 

the pre-loaded 
medicine names 

Pharmacist takes a 
photograph of the 

medicine dose unit for 
the patient to identify 

To next  
page 



213 
 

 

 

   

 

 

 

 

 

 

 

 

 

 
To the next 

page 

Pharmacist selects 
instructions for the 

medicine from a drop 
down menu 



214 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To the next page 

Pharmacist selects the 
appropriate 

recommendations 

Pharmacist selects 
appropriate warnings 

Pharmacist selects the 
appropriate item on the 

menu screen 



215 
 

 

This screen appears 
when pharmacist 
selects ‘Review 

selection’ 

This screen appears 
when pharmacist 

selects ‘Dispense next’ 

These screens appear when 
pharmacist selects “Save 

and finish’ 

This is the end of the pharmacist 
interface. Videos are now 
available to be viewed and 
interpreted by the Deaf patient. 
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CHAPTER SEVEN 

 

RESULTS AND DISCUSSION: POST-INTERVENTION STUDY 

 

__________________________________________________________________ 

 

The preceding chapter presented the first complete version of SignSupport. This 

chapter presents the evaluation of SignSupport in terms of participant experiences 

of the usability and acceptability to pharmacists and the Deaf community in a 

dispensing context. This was achieved by way of two experimental procedures, 

presented within the chapter as Section A (Pilot study) and Section B (Hospital 

study) respectively.  

 

In the pilot study, SignSupport was tested in a simulated dispensary where a 

pharmacist dispensed medicines to a Deaf patient using SignSupport to 

communicate medicine instructions. During and after the pilot experiment, 

participants were asked to assess how they had experienced SignSupport and 

whether they had any suggestions for improvement of the application. This data 

culminated in the first design iteration which modified SignSupport by 

incorporating feedback and suggestions from the pharmacist and Deaf patients.   

 

The hospital study implemented the pilot study in a public hospital pharmacy in 

Cape Town, where pharmacists employed at the pharmacy dispensed medicines to 

Deaf patients using SignSupport. In line with the iterative process, data was once 

again collected to ascertain how users experience SignSupport and whether they 

had suggestions for improvement. This data culminated in the second design 

iteration. Each experiment is described in terms of actual sample, study site, 

materials and methodology, study procedure, results and discussion of findings. 

The chapter brings to close the empirical activities of this thesis. 
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SECTION A:  SIGNSUPPORT EVALUATION: PILOT STUDY 

At this stage of its developmental trajectory, SignSupport is a fully operational 

prototype which has the capability to facilitate the communication of medicine 

instructions (for oral solid dosage forms) from a pharmacist to a Deaf patient. 

Logically, the next step would be to introduce the prototype to pharmacists and 

Deaf persons and evaluate it in the context for which it is designed. This would 

allow the researchers to assess how users experience SignSupport and whether they 

are receptive to using it. User feedback is crucial for the iterative process as 

subsequent modifications to SignSupport would be based on such feedback.  

 

The research team unanimously agreed that SignSupport was ready to be tested 

with pharmacists and Deaf people. It was thus decided to conduct a preliminary 

evaluation in a simulated dispensary in order to learn an appropriate experimental 

procedure for testing the prototype. This preliminary testing would constitute the 

pilot usability experiment. If the pilot study was found to be feasible in terms of 

experimental procedure, the same experiment would be applied in a real-world 

hospital dispensary. Subsequent to each experiment, SignSupport would be 

modified by incorporating user feedback from the experiment. Such iteration would 

establish the next version of SignSupport which would subsequently be subjected 

to the same experimental conditions. The iterative process for evaluating 

SignSupport is represented in Figure 20 below: 
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Figure 20: Iterative process for evaluation of SignSupport  

 

 

 

 

 

 

 

 

 

 

 

 

This chapter presents two usability evaluations of SignSupport: (i) a pilot study in a 

simulated dispensary and (ii) a hospital study in a real-world hospital pharmacy.  

The hospital study was based on the pilot study; thus the experimental procedures 

were reasonably similar. The two evaluations differed however, in terms of study 

sites and participant profile. Below I discuss the pilot study in terms of research 

objective linkage, study site and participants, methodology, materials, study 

procedure and results and discussion. Subsequently, the hospital study is described 

in the same succession.  

 

7.1 Usability evaluation 1: Pilot study in a simulated dispensary 

The pilot study was conducted for two reasons: (i) to determine an appropriate 

experimental procedure for testing SignSupport with Deaf people and pharmacists 

in a dispensary context and (ii) to obtain preliminary results with regard to how the 

users (pharmacists and Deaf patients) experience SignSupport. Pilot testing 

required two research phases. The first phase involved a demonstration workshop 

each for pharmacists (participant group ‘X’) and Deaf persons (participant group 

‘Y’) to introduce and demonstrate SignSupport. The aim of the demonstration 

workshops for pharmacists and Deaf participants was to present SignSupport to 

Pilot testing in a 
simulated 

dispensary with 
pharmacy students 
and Deaf patients 

Actual testing in a 
real-world 

hospital 
dispensary with 
pharmacists and 

Deaf patients 

● Review testing methodology 
● Perform first SignSupport 

iteration  

Implementation of SignSupport on  
smart phone (Android) 

Reflections for further 
development  
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PHASE 2      
Pilot  test: 
simulated 

dispensary with  
'X' and 'Y' 

PHASE 1 
Demonstration 

workshop:   
Pharmacists 'X' 

PHASE 1 
Demonstration  

workshop:                 
Deaf persons 'Y' 

both groups and allow them to ‘play’ with the application in order to establish 

familiarity therewith. A level of familiarity was necessary for the second phase, 

during which the same pharmacists and Deaf persons who participated in the 

workshops would also participate in the usability experiment. If participant 

familiarity with SignSupport was not established, it could reasonably be expected 

that participants would fumble and hesitate during the experiment because it would 

be the first time they would have seen the application. This could potentially 

influence usability results.  I led the demonstration workshop with pharmacist and 

this is discussed in this chapter. The computer programmer led the  workshop for 

Deaf participants which occurred parallel to the pharmacists’ workshop. In this 

thesis the Deaf participant workshop alluded to but not discussed in terms of results 

as it is not within the scope of this research (my focus was the pharmacist’s 

perspective). These workshops ran parallel to one another and culminated in phase 

2,  which entailed testing SignSupport in a simulated dispensary with the same 

participants (‘X’ and ‘Y’)  from phase 1.  Figure 21 below illustrates the study 

design. 

 

Figure 21: Study design for usability evaluation 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phase 2, which comprised the experimental phase was set up in a simulated 

dispensary and involved a role-play exercise to replicate the scenario in which a 
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Deaf patient collects medicine from a hospital pharmacy, except that in the role-

play, the pharmacist would use SignSupport to communicate medicine instructions 

to the Deaf patient. This experiment was conducted subsequent to and in the same 

week as the demonstration workshops. The reason for doing so was that the 

literature review revealed that Deaf persons may have problems with memory and 

recall. In order to ensure the afore-mentioned familiarity of Deaf participants with 

the application it was essential to conduct the experiment in a close time-proximity 

to the demonstration workshops. Both research phases of the pilot experiment are 

described below.  

 

7.1.1 Research objective linkage 

The pilot user experimentation was conducted in order to achieve research 

objective 5 presented in chapter three: 

• To iteratively test SignSupport with Deaf persons and pharmacists to assess 

their acceptability and usability thereof. 

 

The following aims were necessary in order to achieve this objective: 

1. To design a Microsoft PowerPoint® presentation for use in the 

demonstration workshop for pharmacists. 

2. To conduct a pilot demonstration workshop with pharmacist 

participants. 

3. To conduct a pilot experiment with pharmacist participants and Deaf 

patients in a simulated functional dispensary. 

4. To qualitatively assess the usability of application for pharmacists and 

Deaf users. 

5. To evaluate feedback from the pharmacists on the use of the mobile 

application. 

 

7.1.2 Study site and participants 

The study involved two participant groups; (i) senior pharmacy students (n=8) to 

represent pharmacists and selected on the basis of a convenience sampling strategy, 



221 
 

and  (ii) Deaf persons (n=8) who are familiar with the medicine dispensing process 

at public health facilities in Cape Town and selected on the basis of a purposive 

sampling strategy. Inclusion criteria for the pharmacy students include: 

a. That participants  are final year pharmacy students 

b. That participants have experience in dispensing in a public hospital 

pharmacy environment 

c. That participants are unable to communicate in SASL 

 

Inclusion criteria for Deaf participants include: 

a. That  participants are Deaf in terms of the definition presented in chapter 3 

b. That participants are  affiliated with the DCCT from which consent was 

obtained  to access the Deaf community 

c. That participants must all have had experience in  using medicines 

 

Participation in the study was voluntary and all participants were informed of study 

details and expectations via participant information documents (Appendices I, J, K, 

L). Participants were asked to indicate their informed consent (Appendices J and 

L). A registered SASL interpreter was used to translate the participant information 

and consent documents into sign language for the Deaf participants who indicated 

informed consent by raising their hands. This indication of agreed participation was 

video recorded. 

 

The demonstration workshop for pharmacy students and the pilot experiment both 

occurred at UWC’s School of Pharmacy. The workshop occurred in the school’s 

seminar facility and the pilot experiment occurred in the pharmacy practice 

laboratory which was set up to simulate a hospital pharmacy dispensary. This 

included setting up a computer with dispensing software, placing health-promotion 

posters in the ‘pharmacy’ area, and positioning pharmacy-related paraphernalia on 

the ‘dispensary’ counters (tablet counters, typical reference books kept in a 

pharmacy). In addition, a patient waiting area was set up in close proximity to the 

dispensary to mimic a waiting area at a hospital pharmacy. Figure 22 below 

illustrates the simulated dispensary that was created for the pilot study. 
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Figure 22: Simulated dispensary for the pilot study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.1.3 Methodology 

Pilot evaluation of SignSupport employed both qualitative and PAR 

methodologies.  Qualitative techniques included demonstration workshops, role-

play exercises and video observations of pharmacy students and Deaf participants 

during the role-plays in which pharmacy students were asked to dispense 

prescription medicines to Deaf patients using SignSupport. PAR methods 

comprised contributions of the pharmacy students, Deaf participants and SASL 

interpreters with regard to their input for conducting the experiment and 

suggestions for modifying SignSupport. Both methods were incorporated in a 

community-based co-design strategy which facilitates the participation of multiple 

groups toward crafting a solution that suits their varying needs. The first research 

activity comprised the demonstration workshop for pharmacists followed by the 

second research activity which was the user experiment in a simulated dispensary.  
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7.1.4 Materials and resources 

The following materials/resources were used in the two research activities: 

demonstration workshop and pilot experiment respectively: 

 

 

7.1.5 Study procedures 

Separate procedures are described for the demonstration workshop and pilot 

experiment.  

 

7.1.5.1 SignSupport demonstration workshop for pharmacists 

To conduct the demonstration workshop, I created a Microsoft PowerPoint® 

presentation (Appendix O) which incorporated screenshots from the SignSupport 

application as they were presented in the preceding chapter. Screenshots refer to 

images of the application on the phone in the same way that it would appear to the 

user when they are working with the application. The screenshots were placed in a 

step-by-step format to illustrate how the application should be used.  

DEMONSTRATION WORKSHOP PILOT EXPERIMENT 

1 laptop computer A simulated dispensary 

Microsoft PowerPoint® software Video cameras on tripod stands x 4 

SignSupport demonstration presentation  Mock prescriptions 

8 Samsung® Galaxy SII phones on which 

SignSupport is installed 

Medicines: amoxicillin, 

paracetamol, indomethacin 

A digital projector Mock patient folders 

 Chairs for the patient waiting area 

 SASL interpreters x 2 
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The demonstration workshop was conducted over a three-hour session. During the 

first forty-five minutes, the PowerPoint® slides were presented, after which 

students navigated through the screens on SignSupport in a stepwise process (the 

next forty-five minutes). Thereafter, the students were asked to pair with a partner 

and practice in a role-play format by using SignSupport to communicate medicine 

instructions (one hour). During the role-plays, each pharmacy student took a turn to 

act as both the pharmacist and the Deaf patient. Feedback regarding the interface, 

usability and functionality of the application was taken both by covert observation 

and in a group feedback session (thirty minutes) which concluded the workshop. 

Recommendations from the pharmacy students for future modification were also 

noted.  Steps 1 – 13 below describe the sequential process pertaining to the 

demonstration workshop for pharmacists. 

 

 

Step 1:  Create a Microsoft PowerPoint® presentation incorporating 

SignSupport screen shots in a sequential stepwise fashion to 

demonstrate the application 

Step 2:  Schedule a three-hour session with pharmacy students during 

which to conduct the demonstration workshop  

Step 3:   On the workshop day, seat all participants in a venue with a 

laptop and digital projector 

Step 4:  Project the afore-mentioned PowerPoint® presentation to 

conduct the demonstration presentation. 

Step 5:  Hand each pharmacy student participant one Samsung® 

Galaxy phone on which SignSupport is installed. 

Step 6:  Allow participants time to ‘play’ with the application on the 

phone.  

Step 7:  Once participants have indicated that they have had enough 

time to explore the application, ask them to partner with 

another participant to form a pair. 
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Step 8: Ask the participants to role-play by pretending that one 

participant is a pharmacist and another is a Deaf patient to 

whom the pharmacist is dispensing medicines. 

Step 9:  The ‘pharmacist’ pretends to dispense medicines to the 

‘patient’ using SignSupport. 

Step 10:  The pharmacist and patient switch roles and repeat step 9. 

Step 11:  Repeat steps 8-10 at least three times. 

Step 12:  Conduct a group feedback session and record participants 

perceptions of their experience in using SignSupport, 

feedback and suggestions for modification/improvement.  

Step 13:  Conclude the demonstration workshop by thanking 

participants for their time. 

 

Subsequent to the demonstration workshop and within the same week, the 

computer programmer conducted a similar demonstration workshop with the Deaf 

community. Two days thereafter the pilot experiment ensued. The study procedure 

for the experiment is described in the next instalment.  

 

7.1.5.2 Pilot experiment: SignSupport usability 

The pilot experiment occurred three days after the demonstration workshop for 

pharmacists. To conduct the pilot experiment, a simulated dispensary was set up 

using various pharmacy-related items to mimic a real-world dispensary setting. The 

simulated pharmacy included a patient-waiting area, dispensary counter, a 

computer with dispensing software and several typical pharmacy paraphernalia. 

Each pharmacy student dispensed one mock prescription to a Deaf patient by using 

the SignSupport application as demonstrated in workshop.  

 

Video cameras recorded the dispensing interaction between the pharmacy student 

and Deaf patient from various angles, positioned to capture closely the hand-co-

ordination of the pharmacist-user with the application, and the facial gestures of the 

Deaf patient to indicate acceptability and understanding of instructions given. After 
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all participants had completed their duties a short group interview was held 

between the pharmacy students, Deaf participants, study project members and 

interpreters in order to obtain feedback on the experience with regard to the usage 

of SignSupport . Thereafter, pharmacy students and Deaf participants were each 

asked to complete a short questionnaire (Appendices M and N) regarding their 

opinion of SignSupport. Deaf participants completed their questionnaires with 

assistance from the SASL interpreters. Steps 1-13 below describe the sequential 

process pertaining to the pilot usability experiment. 

 

 

Step 1:  Set up a simulated dispensary and patient waiting area to 

resemble a pharmacy and patient waiting area at a public 

hospital pharmacy 

Step 2:  Schedule an experiment day with Deaf persons and 

pharmacy students. 

Step 3:   Prepare mock prescriptions and mock patient identity cards. 

Place the mock prescriptions on the dispensary counter ready 

to be dispensed by the pharmacy students. Collate the 

medicines corresponding to the prescriptions and place it in 

the mock dispensary. 

Step 4:  On the experiment day, ask Deaf participants to be seated in 

the patient waiting area and hand each participant a mock 

patient identity card and one Samsung® Galaxy smart-phone 

on which SignSupport is installed. 

Step 5:  Ask Deaf participants to input their general medical history 

on the background information screen as they have been 

demonstrated to do by the computer programmer during 

their demonstration workshop. 

Step 6:  Direct pharmacy students to take a turn to, one at a time, 

behind the dispensary counter, at the computer to get ready 

to dispense one of the prescriptions placed on the 

prescription counter.  
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Step 8:  Each pharmacy student processes a prescription and selects 

and labels medicines corresponding to the prescription. 

Step 7: Once the medicines have been prepared, the pharmacy 

student calls out the patient name on the prescription. 

Step 8: A SASL interpreter communicates to the Deaf patient whose 

name was called, that their medicine is ready and they can 

now proceed to the dispensary counter with their patient 

identity card and phone in hand. When they reach the 

dispensary, the phone is handed over to the pharmacy 

student. 

Step 9: The pharmacy student is asked to dispense the medicines to 

the Deaf patient using SignSupport. 

Step 10:  When the pharmacist concludes the interaction, the Deaf 

patient is directed by the interpreter to return to his/her seat 

in the waiting room. 

Step 11: Steps 7-10 is repeated 8 times, one time with each pharmacy 

student and a different patient. 

Step 12: The entire process is recorded on video by placing video 

cameras in strategic positions to record the participants’ 

hands on the mobile phone to assess how they navigate 

through SignSupport screens. 

Step 13:  A group interview (via a SASL interpreter) is held with the 

Deaf participants to assess their opinions on the dispensing 

experience and SignSupport. In addition, they are asked to 

complete a questionnaire on SignSupport. 

 

Data emerging from the demonstration workshop for pharmacists and pilot 

usability experiment included group discussion transcripts, video-recordings and 

questionnaire responses. 
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7.1.6 Data analysis 

Data analysis occurred separately for each data set emerging from the research 

activities. The demonstration workshop activity yielded workshop field notes as a 

data set, while the usability experiment activity yielded three data sets: (i) video 

logs, (ii) group discussion notes and (iii) usability questionnaire responses for both 

pharmacy students and Deaf participants.  Figure 23 below illustrates the data sets 

generated by each research activity.  

 

Figure 23: Data sets generated by usability evaluation activities 

 

 

  

 
 

 

 

 

  

 

 

 

 

Field notes, video logs and group discussion notes from the demonstration 

workshop and usability experiment were analysed in terms of Srivasta’s (2009) 

three question framework. Furthermore, the author noted common themes 

emerging from these data sets. Questionnaire data was input into Microsoft Excel® 

to obtain frequency scores for responses that indicate positivity, negativity and 

uncertainty/neutrality toward SignSupport.  
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7.1.7 Results 

Results are presented separately for each data set emerging from the demonstration 

workshop (which yielded field notes) and pilot user experimentation (which 

generated video logs, group discussion notes and questionnaires).  

 

7.1.7.1 Demonstration workshops: pharmacists 

The Microsoft PowerPoint® presentation used in the demonstration workshop was 

understood and well-received by all the pharmacy student participants. No 

confusion or hesitation was evident and questions raised were minimal. All 

students were enthusiastic about the technological approach, with one student 

suggesting that the application be modified to apply to situations to breach 

communication gaps existing between pharmacists and patients who only 

understand other indigenous spoken languages. When asked to ‘play’ with the 

application and role-play in pairs, all the pharmacy students (n=8) found 

SignSupport easy to use and commented that the procedure on the application 

mimics a logical dispensing sequence with which they could easily identify. All the 

participants were able to navigate from the start to the end with minimal hesitation. 

Uncertainty arose in three areas: 

 

a. Omitted medical conditions.  Students (n=3) recognized that several 

medical conditions (symptoms/illnesses) were excluded on the application. 

When attempting to select a medical condition pertaining to the purpose of 

medicine therapy, pharmacy students encountered a situation in which the 

medical condition they were attempting to type was not available in the 

preloaded menu of symptoms/illnesses on SignSupport, and they could not 

proceed to subsequent screens. Several medical conditions do not appear in 

SignSupport for the reason that no SASL equivalent exists for the word 

representing that condition (e.g. for peptic ulcer, SignSupport uses the word 

‘heartburn’ since the SASL interpreter was unable to sign the phase ‘peptic 

ulcer’. Refer to the previous chapter (five) which elicits symptoms/illnesses 

database). While sound reasons exist for not including several medical 
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conditions in SignSupport,   one cannot reasonably expect pharmacist to 

predict those which are/are not in the application since they would not 

know which terms have equivalent SASL ‘words.’ This creates a practical 

bottleneck of the application for which the research team needed to find a 

solution.   

 

b. Erroneous spelling of the medicine names and medical conditions. 

Students (n=4) identified incorrect spelling of medicine names and 

therefore could not find certain medicines in SignSupport. It could be 

expected that medicine names would be spelt incorrectly since the computer 

programmer, who has no pharmaceutical background and had not 

encountered these names before, was responsible for typing the names into 

SignSupport program. Each name was typed from the medicine database 

that was provided by the pharmacist into the SignSupport program. 

Medicine names are often long and complex and within the exhaustive 

medicines list, it can reasonably be expected that the computer programmer 

would incur spelling errors in typing such complex medicine names. This 

was a problem which could be resolved in the first iteration of SignSupport.  

 

c.   Not receiving any feedback.  A chief concern identified by majority of 

the pharmacy students (n=6) was the aspect of concluding their interaction 

with the patient and not receiving feedback on whether they understood the 

instructions or had any additional questions. SignSupport does not enable a 

dyadic communication process and hence does not facilitate the provision 

of pharmaceutical care. Pharmacy students are taught to establish joint 

relationships with patients and dyadic interactions are cornerstone to 

achieving these relationships. While it can reasonably be expected that this 

would be a professional issue for pharmacist participants, it remains nearly 

impossible to establish a two-way conversation with a patient who cannot 

speak or understand the same language as a pharmacist. Although 

SignSupport cannot facilitate mutual interaction and joint relationships, it 

can facilitate the communication of medicine instructions which is a 

component of pharmaceutical care.  
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All the pharmacy students indicated that the PowerPoint® presentation was an 

appropriate manner to demonstrate SignSupport and that the presentation was 

informative, useful and sufficient to lead them into the role-playing exercises.  

Seven of the eight students said that they would not be confident to use 

SignSupport in an experiment had they not attended the demonstration workshop. 

This implies that, in a real-world context, practicing pharmacists would need 

similar introduction and orientation to the application if they would be required to 

use it in their workplaces.  

Four days after the demonstration workshop the pilot experiment ensued. Findings 

obtained from this experiment are described in the next instalment.  

 

7.1.7.2 Pilot experimentation 

Data from the pilot experiment included video logs of the experiment, a group 

interview transcript and questionnaire data from Deaf participants and pharmacists. 

Results emerging from each data set are discussed separately below.  

 

Video logs   

On the video footage of the pilot experiment, all pharmacy student participants 

appeared confident when dispensing to the Deaf patients using SignSupport and 

navigated the application easily. Hand-to-screen co-ordination with the phones 

proceeded smoothly and with minimal hesitation for pharmacists and Deaf persons. 

Facial expression and hand-co-ordination indicated confidence and assurance when 

navigating SignSupport. The transition from the paper prescription to selecting 

instructions on SignSupport occurred effortlessly and without indecision.  Students 

(n=4) hesitated briefly when encountering the screen on which they are asked to 

take a photograph of the medicine, but soon  and without intervention realized what 

they needed to do and proceeded to subsequent screens. A possible explanation for 

their hesitation at this point is that taking a photograph of the medicine being 

dispensed is not a typical feature of the dispensing process and would not normally 

be done by a pharmacist. It thus would not occur intuitively to the pharmacy 

student as would the other features on SignSupport which are all typical dispensing 

procedures.  
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The average dispensing patient-interaction time using SignSupport was 4 minutes 

34 seconds. This is expectedly longer than published dispensing time for patient 

counselling during normal dispensing without SignSupport, which was estimated in 

South Africa to be 1 minute, 14 seconds (Lubbe and Steyn, 2010). All the 

pharmacy students indicated that the time taken to dispense on SignSupport was 

reasonable and would be feasible in a pharmacy practice setting as it was only a 

few minutes longer than regular dispensing.  Table 14  below depicts the 

dispensing time per medicine and total prescription dispensing time using 

SignSupport.  

 

Table 14: SignSupport dispensing time per item and per prescription 

 
On the video footage, all pharmacy student participants appeared enthusiastic with 

regard to using the application to communicate with Deaf patients and closed the 

patient counselling session with a stance of self-assurance. Deaf participants also 

seemed enthusiastic and appeared to understand the SASL videos on their phones 

pertaining to instructions for their medicines. This positivity toward SignSupport 

was also evident from the group discussion during which all participants were 

given the opportunity to express their opinions of and experience with 

SignSupport. 

Pharmacy student 
participant (code name)  

Time taken to dispense (minutes: seconds) 

1st item 2nd item Total 
Ph A 02:27 01:43 04:10 

Ph B 02:38 02:01 04:39 

Ph C 02:16 01:45 04:01 

Ph D 03:04 02:32 05:36 

Ph E 02:26 01:53 04:19 

Ph F 02:55 02.12 05:07 

Ph G 02.41 02.06 04:47 

Ph I 02.17 01.43 04:00 

Average dispensing 
time 02:35 01:59 04:34 
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Group discussion 

A short group discussion was held between all participants, interpreters and 

researchers subsequent to the pilot experiment to glean an overall impression of 

their experience of the dispensing interaction using SignSupport. All the students 

(n=8)  reported that the dispensing process using SignSupport was easy; however 

none of the students had prior experience with dispensing to Deaf patients and were 

thus not able to draw a comparison between dispensing interactions with a Deaf 

patient with and without SignSupport. Pharmacy students (n=8) commented that 

the communication flow was easy to follow and made sense to them in terms of 

dispensing.  

They  indicated that they particularly appreciated the patient background 

information screen (n=7),  commenting that they often do not  know whether  a 

patient has a medicine allergy or is on concomitant treatment, and that the screen 

serves as a reminder to follow up on the allergy condition or drug interaction 

possibilities with other medicines being taken by the patient. All the students (n=8) 

commented that the review screen was necessary as it provided a summary of all 

the instructions they had selected on the screens. All students agreed that they 

would rather dispense to Deaf patients using SignSupport than not having any other 

means of communication with the Deaf community. Students identified two areas 

of concern with regard to the dispensing process using SignSupport:  

 

a. Not receiving any feedback: The previously mentioned concern with 

regard to not receiving any feedback on whether the patient understood the 

instructions or had any questions was raised once again. The only way to 

alleviate this problem on SignSupport would be via the Skype®-call 

function alluded to in the previous chapter, which would allow the Deaf 

patient to video-call an interpreter who would translate the signed question 

into English for the pharmacist, and the pharmacist’s response into SASL 

for the patient. At this stage in development, the Skype® feature was not 

yet programmed into SignSupport.   

b. The “awkward silence.” Students (n=5) found that the “awkward silence” 

during the dispensing interaction using SignSupport with a Deaf patient 
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made them feel uncomfortable as they are accustomed to engaging mutually 

with a patient during the patient counselling process.  

 

All Deaf participants (n=8) reported that they understood the instructions on the 

SASL videos and that the videos would diminish uncertainty with regard to when 

and how to use medicines. All Deaf participants also indicted that the experimental 

procedure was a success and hence they had no suggestions for improvement.   

Deaf participants (n=2) commented that the SASL video should be brighter or 

appear in color, rather than the black and white format. Even though the Deaf 

participant’s feedback regarding SignSupport was largely positive and optimistic in 

terms of whether it could facilitate the communication of medicine instructions, 

there was an evident aloofness seen in facial expression and body language of the 

Deaf participants. Further probing by the researchers as to the reason for this 

resulted in a dead end, as the Deaf participants continued to report the same afore-

mentioned positive opinions of SignSupport. Consequently, the researcher decided 

to conclude the session by asking all the participants whether they had any further 

questions or comments. When none were raised, participants were thanked for their 

time. 

 

After the session I engaged with the SASL interpreter to enquire whether she knew 

the reason for the detached stance of the Deaf participants. She replied that she was 

not aware that they had any problems with SignSupport or the study, but that she 

would enquire whether they were experiencing any issues. After a short closed 

session with the Deaf participants (approximately 7-10 minutes) the SASL 

interpreter reported that the Deaf community felt that even though SignSupport 

works well and can communicate to them how to use their medicines, it does not 

help them in a primary care situation where they need to approach a pharmacist in a 

community pharmacy seeking assistance for a minor ailment. Furthermore, the 

application does not provide health information which they often need. Deaf 

participants also indicated  that they have been taking medicines prior to 

SignSupport in a way that was told to them by fellow Deaf people, and often the 

advice was generic for all different medicines and seemed to work for them. An 
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example is the notion that all medicines should be taken at night after a meal. They 

felt conflicted that SignSupport instructs them differently.  

 

 The implications of these problems for SignSupport are minimal, as neither are 

directly related to the operational functionality of SignSupport. It does however 

highlight significant problems experienced by Deaf people which are not within the 

scope of SignSupport. These problems include a lack of access to general 

healthcare information and the lack of primary healthcare services as a result of 

their communication difficulties.  In addition, it highlights the cultural 

misconceptions Deaf people experience with regard to medicine instructions. The 

reluctance of the Deaf participants to share the finding in the open group discussion 

is indicative of their cultural connectedness; even with probing the researchers 

were not able to establish the reasons for their aloofness which they only shared 

with the SASL interpreter. This highlights yet another issue; that data may not be 

credible and a true reflection of the Deaf community’s experience of SignSupport 

unless the researchers immerse themselves within the community and become a 

member of the Deaf culture.  

 

Another implication is that misinterpretation or lack of health information could 

lead to deeply ingrained medicine use practices and beliefs which could result in 

untoward effects. Pharmacy practitioners and pharmacy faculty should engage 

meaningfully with marginalized communities about their medicine use patterns to 

alleviate such misconceptions.  After the group interview session, pharmacy 

student participants and Deaf participants were each asked to complete a short 

usability questionnaire about their opinion of SignSupport.  

 

Questionnaire results 

All the participants completed usability questionnaires which were based on Likert-

scale type closed-ended questions which measured positive (yes), negative (no) or 

uncertain/neutral (unsure) responses to questions related to SignSupport. Separate 

questionnaires were created for the pharmacy student participant group and the 

Deaf participant group. The questions were structured in a simplistic manner to 

allow the participants to concisely and confidentially articulate their perception of 
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SignSupport to compensate for the possibility that they may not want to have 

shared this perception in the group discussion.  

 

Pharmacy student questionnaire responses 

All the pharmacy students (n=8) indicated that SignSupport was a useful 

intervention in dispensing to Deaf patients, that the application made it easier to 

assist Deaf patients and that they will recommend the application to their 

colleagues. Seven out of eight pharmacy senior students felt that SignSupport 

would improve patient adherence and all eight agreed that it will facilitate the 

communication between the pharmacist and the eaf patient. Overall, there were no 

neutral responses and only one negative response across a total of forty questions 

(from all five questions posed in eight questionnaires), indicating that the pharmacy 

students were positive about using SignSupport and would likely be willing to use 

it in their professional practice in the future. The overwhelmingly positive response 

is encouraging as this was the first evaluation of the practical usability of 

SignSupport. Table 15 below depicts questionnaire results from the pharmacy 

students; this is followed by a graphical presentation illustrating a comparative 

analysis between positive, negative and neutral questionnaire responses.  
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Table 15: Usability questionnaire responses: Pharmacy students 

 

 

Figure 24:  Graphical representation of positive, negative and neutral 

responses: pharmacist questionnaire 

 

 

 

 

 

 

 

 

 

  

 

Questions 

Pharmacy student 
responses (n=8) 

YES NO 

  n 
    

% 
   n   % 

1 
Do you find SignSupport useful for dispensing to Deaf 

patients? 
  8 100  0    0 

2 
Do you feel that SignSupport would make it easier when 

dealing with Deaf patients in the future? 
  8 100  0    0 

3 
 Do you think that SignSupport would facilitate and 

improve patient adherence? 
  7 87.5  1   2.5 

4 

Would you say that the way which SignSupport works is an 

effective way to facilitate communication between the 

pharmacist and the Deaf patient? 

  8 100  0    0 

5 Would you recommend SignSupport to your colleagues?   8 100  0    0 
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Deaf participant questionnaire responses 

All eight (100%) Deaf participants agreed that the usability of SignSupport was 

acceptable, found the application easy to understand and indicated that it could 

assist with their adherence by making it easier to receive information. Seven out of 

the eight Deaf participants felt that their confidentiality was being protected, that 

SignSupport was useful and that the experimental session was successful. As was 

the case with the pharmacy students, opinions of the Deaf participants were largely 

positive, indicating no uncertain/neutral responses and 4 negative responses across 

all ten questions posed to all eight participants (total of eighty responses). Table 16 

below presents questionnaire results from the Deaf participants followed by a 

graphical presentation illustrating a comparative analysis between positive, 

negative and neutral questionnaire responses.  

 

Table 16: Usability questionnaire responses: Deaf participants 

 
 

Questions 

Pilot experiment 
Deaf   user 

responses (n=8) 

YES NO 
n % n % 

1. Do you like SignSupport? 8 100 0    0 

2. Do you feel that your confidentiality is being protected when using 
SignSupport? 

7 87.5 1 12.5 

3.  Do you think SignSupport® will make it easier for you to 
understand how to take your medication? 

7 87.5 1 12.5 

4. Do you feel that the application was easy to understand? 8 100 0    0 

5. Will this application help assist your adherence to your medication? 8 100 0    0 

6. Do you feel that it was easier to receive information with the use of 
SignSupport? 

8 100 0    0 

7. Do you feel this session was a success? 7 87.5 1 12.5 

8. Will you tell others about this application and research study?   8 100 0    0 
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9. Did you enjoy this application?   8 100 0     0 

10 Did you find SignSupport useful?   7 87.5 1 12.5 

 

 

Figure 25:  Graphical representation of positive, negative and neutral 

responses: Deaf participant questionnaire 

 

  

 

 

 

 

 

 

 

 

 

 

7.1.8 Discussion  

The usability evaluation commenced with separate demonstration workshops 

targeted at pharmacy student participants and Deaf participants, followed by a pilot 

usability experiment during which the two participant groups merged in a role-play 

simulation exercise to test SignSupport in a simulated dispensary.  The 

demonstration workshop for the pharmacy students was successful and well 

received by all participants, who commented that the stepwise Microsoft 

PowerPoint® presentation incorporating screenshots of SignSupport was easy to 

follow and provided the necessary orientation to the application. The strategy to 

conduct the presentation before allowing participants the freedom to explore the 

application and role-play dispensing scenarios of their choice was appropriate and 

positively handled by the participants. Due to the positive response of pharmacy 
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students to the demonstration workshop process, a decision was taken that the same 

PowerPoint® presentation and same procedure would be followed in all subsequent 

demonstration workshops for pharmacists in subsequent usability evaluations.  

 

At this preliminary session students recognized that not all symptoms/illnesses 

were loaded onto SignSupport and commented that it would create a problem in a 

real-world context if a pharmacist was attempting to use SignSupport but was not 

able to find the medical condition  pertaining to the purpose of the medicines. In 

addition, incorrect spelling of certain terms on SignSupport was observed by the 

students. These errors are accounted for due to lack of familiarity of the computer 

programmer (who entered the medicine names into the application) with long and 

complex medicine names.  

 

The pilot usability experiment was conducted in a simulated dispensary which was 

set up to resemble a public hospital pharmacy. The experiment comprised a 

simulation exercise in which participants were briefed to role-play a situation in 

which Deaf patients would present a prescription at the pharmacy and wait for their 

name to be called before their medicine was dispensed by a pharmacist working at 

the pharmacy. The only difference to this role-play was that a practicing pharmacist 

would be using SignSupport to communicate the medicine instructions to the 

patient.  Both pharmacy student participants and Deaf participants commented that 

the simulation exercise method was successful and had no suggestions for 

improvement of the experimental session. There were no significant hurdles 

encountered during the session; consequently the researchers agreed that the same 

experimental procedure would apply to subsequent usability experiments of 

SignSupport. 

 

Video logs and the group discussion notes indicated that pharmacy students and 

Deaf participants experienced a positive dispensing interaction using SignSupport. 

Pharmacy students felt that the time take to dispense using SignSupport was not 

unreasonable and would be acceptable in a real-world context. All students 

indicated that they would prefer to dispense to a Deaf patient with the SignSupport 

rather than without. Pharmacy students once again noted spelling errors on the 
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application with regard to medicine names, and the omission of certain symptoms 

and medical conditions. These were noted by the researchers who planned to 

rectify these problems in the first design iteration of the application.  

 

Students mentioned their discomfort with the awkward silence that occurred during 

their interaction, as normally they would be speaking the medicine instructions to 

patient if the patient was Deaf. Pharmacy students were taught to interact with 

patients while counselling to building patient relationship. Models of 

communication relevant to pharmacist-patient interactions are dyadic in nature and 

include the features of sender, receiver, message, feedback and interference. If one 

juxtaposes SignSupport in the context of a communication model for a pharmacist-

patient interaction, the ‘sender’ in the model relates to the pharmacist who inputs 

information into SignSupport and the ‘receiver’ relates to the Deaf patient who 

receives the  information entered by the pharmacist in the form of SASL videos. 

The message refers to the SASL videos which are compiled on the application 

containing the relevant instructions. The missing element is the feedback which is 

not obtained since the Deaf patient is not able to ask any other queries which they 

may have. Pharmacy students were not comfortable that the patient did not have an 

opportunity to pose questions or indicate that they understood the instructions. This 

implies that while SignSupport can deliver medicine instructions, it is not able to 

facilitate pharmaceutical care in which the establishment of a joint relationship 

between patient and pharmacist is crucial in achieving optimal therapeutic 

outcomes.  This inability of SignSupport to offer pharmaceutical care is discussed 

further in the following chapter of this dissertation.  

 

All Deaf participants indicated that SignSupport was easy to understand, that it 

facilitated their understanding of how to use their medicines and that it would assist 

them to adhere to their medicine regimens. They appreciated the sign language 

format and did not experience any problems specific to the medicine administration 

instructions. Furthermore, they were able to input their medical history questions 

without difficulty.  Concerns were raised by the Deaf participants with regard to the 

color of the SASL videos. The addition of color videos on any mobile application 

software requires more software storage space than those appearing in a black and 
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white format due to an increase in pixels required for color images, the computer 

programmer was tasked to assess the feasibility of changing the videos to a color 

format.  Further concerns expressed by Deaf participants were not directly related 

to SignSupport. These concerns include the lack of access to general healthcare 

information and restricted access to primary health series as a result of  the 

communication barriers they face in attempting to seek primary healthcare services.  

 

Overall, pilot user evaluation results indicate that the communication of medicine 

instructions, confidentiality and autonomy of the Deaf community can be improved 

with the utilization of SignSupport. The application is able to bridge 

communication gaps that exist during the medicine dispensing process and enables 

a pharmacist to provide stipulated information regarding medication usage.  The 

application is not able to facilitate the provision of pharmaceutical care as it does 

not allow for a two-way communication process which incorporates questions and 

feedback by the patient.  

 

7.1.9 First design iteration 

Findings from the pilot user evaluation generated the following recommendations 

to the research team for modification to SignSupport: 

• Rectify medicine spelling errors by comparing the medicines list in 

SignSupport to the Medicines Control Council list of scheduled medicines.   

• Expand the list of symptoms/medical conditions to include additional 

common symptoms/illnesses.  

• At the section in SignSupport where a pharmacist is required to enter the 

name of the medication, provide an indication that pharmacists should enter 

the generic medicine name.   

• When a medicine needs to be taken only when required, include an option 

to avoid the reminder, currently this is not possible. 

• Enhance video clarity and assess the feasibility of full-color SASL videos. 
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7.1.10 Conclusion 

All study objectives articulated for the pilot usability evaluation of SignSupport 

were achieved.  Presentation materials for the purpose of demonstrating 

SignSupport for pharmacists was designed appropriately and was found to be 

useful and easy to understand.  A simulated dispensary was created for pilot testing 

and was appropriate for the purpose of the experimental procedure. Pharmacy 

students and Deaf patients were able to effectively and efficiently operate 

SignSupport on the Samsung Galaxy SII mobile phones when they were required to 

partake in a simulated dispensing interaction. The usability of SignSupport from the 

pharmacy students’ and Deaf participants’ perspectives were evaluated and 

generated largely positive results. Data generated from the pilot usability 

evaluation informed the first design iteration of SignSupport.  

 

The forward progression is to implement the pilot usability evaluation in an actual 

hospital pharmacy with practicing pharmacists and Deaf patients to assess the 

applicability and usability of SignSupport in a real-world context i.e. the hospital 

study.   
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SECTION B: SIGNSUPPORT EVALUATION: HOSPITAL STUDY 

The hospital study aimed to investigate the applicability of SignSupport in a real-

world context at the interface between practicing pharmacists and Deaf patients 

who collect their medicines from a public hospital pharmacy. In particular their 

first-hand impressions and experiences of using SignSupport were evaluated. The 

research design was based on the pilot study and was thus conducted in a similar 

fashion. However, this study differed from the pilot experiment in terms of study 

site and participant profile.  

 

7.2 Hospital study 

As was the case in the pilot study, the hospital study comprised two phases; (i) 

demonstration workshops and (ii) a usability experiment. During the first phase, 

demonstration workshops were conducted separately for pharmacists and Deaf 

participants.  Neither of the participants groups had seen the completed version 

SignSupport prior to the demonstration workshops. The aim of these workshops 

was to introduce SignSupport to both groups and allow them to ‘play’ with the 

application in order to establish familiarity therewith. During the pilot phase, I led 

the demonstration workshop for pharmacists, while the computer programmer led 

the workshop for the Deaf participants. For the hospital study however, I conducted 

the workshops for both pharmacists and Deaf persons, presented in this section.  

For the hospital study, a group (n=5) of final year pharmacy students (Appendix A) 

who selected pharmacy practice as a research area for their mandatory research 

projects, acted as my research assistants. They were especially helpful in handling 

the many logistical issues associated with simultaneously managing research 

protocol with pharmacists and Deaf persons, and in light of the fact that I was the 

only member of the multi-disciplinary research team involved in the hospital study.  

 

Phase two, the usability experiment, was conducted subsequent to and in the same 

week as the demonstration workshops to ensure a close time-proximity between the 

two phases, which was necessary to ensure that SignSupport was fresh and familiar 

in the minds of the participants.  During the experiment, a pharmacist was asked to 
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dispense medicines to a Deaf patient using SignSupport. This dispensing 

interaction was recorded by video cameras which were strategically positioned to 

capture the hand-screen co-ordination of the participants with the mobile phones. 

Figure 26 below illustrates the general study design for the hospital evaluation and 

incorporated both demonstration workshops and the usability experiment. 

 

Figure 26: Study design for hospital usability evaluation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The demonstration workshops for pharmacists and Deaf participants and the 

hospital experiment are described below under the following subsections: research 

objective linkage, study site and participants, methodology, materials, study 

procedure and results and discussion 

 

 

PHASE 1: Demonstration workshop: 
Pharmacists 

PHASE 1:  Demonstration workshop:  
     Deaf participants 

PHASE 2: Hospital experiment: Pharmacists dispense 
medicines to Deaf persons using SignSupport 
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7.2.1 Research objective linkage 

The hospital usability evaluation was conducted in order to achieve research 

objective 5 of this thesis: 

• To iteratively test SignSupport with Deaf persons and pharmacists to assess 

their acceptability and usability thereof.  

 

The following aims set out in order to achieve the afore-mentioned objective: 

1. To recruit a sample of pharmacists practicing in a hospital pharmacy 

setting. 

2. To recruit a Deaf participant sample from a rural town on the outskirts 

of Cape Town which had a different linguistic demographic than the 

Deaf participant sample in the pilot usability experiment 

3. To conduct demonstration workshops with the Deaf participant sample 

and the pharmacist sample 

4. To conduct a usability experiment including both participant samples in 

an actual hospital pharmacy 

5. To qualitatively assess the usability of application for pharmacists and 

Deaf users 

6. To evaluate feedback from the pharmacists and Deaf participants on the 

use of the mobile application 

7. To use the results obtained from the hospital usability evaluation to 

iteratively modify SignSupport 

 

7.2.2 Study sites and participants 

The study was directed to two participant groups:  (i) pharmacists working at a 

public healthcare facility dispensary (n=5) and selecting on the basis of a 

convenience sampling strategy and (ii) Deaf participants who are familiar with the 

medicine dispensing process at public health facilities in Cape Town and are 

selected on the basis of a purposive sampling strategy. 
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For the pilot study, senior pharmacy students were substituted for pharmacists due 

to the non-availability of pharmacists. In this experiment I aimed to include 

practicing pharmacists who have extensive experience in working at a public 

hospital facility. This would allow insight into whether SignSupport can 

accommodate specific pharmacy practice requirements and whether it would be 

acceptable to practicing pharmacists. Inclusion criteria for the pharmacists include: 

• that participants are employed  at a public hospital pharmacy in Cape Town 

• that participants are unable to communicate in SASL 

 

The sample population was a total of 5 pharmacists.  This sample was considerably 

smaller than what I had aimed for. However, as the primary researcher for the 

pharmacy component, I was dependent on the hospital pharmacy’s director to allow 

as many pharmacy staff as she could afford to partake in the study during working 

hours and to use the facilities of the hospital pharmacy. Furthermore, Nielsen 

(1994) reports that a number of five users is sufficient to uncover 85% of the 

problems of a system. Pharmacists were recruited to attend the demonstration 

workshop where they were introduced to SignSupport. The same pharmacists were 

used to dispense medication to the Deaf in the hospital experiment. 

 

The second group of participants for the study comprised Deaf individuals (n=6) 

and one SASL interpreter from DeafSA Paarl. A maximum variation sampling 

strategy was used to recruit this sample; ‘maximum variation’ in that this was a 

rural based community whose linguistic demographic was Afrikaans, compared to 

the pilot study group from a mixed-language based urban community. Urban 

versus rural was a significant variable in that the use of smart-phone technology 

may not have strongly infiltrated a rural based group as it would an urban group.  I 

aimed to test SignSupport in groups who were both familiar with technology and 

those who were not.  The language was a significant variable because the linguistic 

demographic in which a Deaf community is resident may affect the dialect of 

SASL specific to that community. Furthermore, Deaf people who are able to lip-

read different languages may have varying understanding of the SASL videos on 

SignSupport. Testing the application with a Deaf community from different 
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linguistic backgrounds would allow the researcher to test this possibility.  Inclusion 

criteria for Deaf participants included: 

• that  participants were Deaf in terms of the definition presented in chapter 3 

• that participants are  affiliated with the DCCT from which consent was 

obtained  to have access to the Deaf community 

• that participants must all have had experience in using medicines 

 

Participation in the study was voluntary and participants were informed of study 

details and expectations on participant information and informed consent 

documents (Appendix I-L). A registered sign language interpreter facilitated 

communication between the Deaf participants, myself and the pharmacists. 

Informed consent was obtained from the Deaf participants via the interpreter who 

signed the participant information and informed consent documents to the 

participants. Participants agreed and indicated informed consent by raising their 

hands in a closed consent session. This indication of agreed participation was video 

recorded.  

 

The study comprised three research activities:  

i. Demonstration workshop for pharmacists 

ii. Demonstration workshop for Deaf participants 

iii. Hospital experiment 

The demonstration workshop for pharmacists took place in the pharmacy 

boardroom at their place of employment, Tygerberg hospital pharmacy. A venue 

that was located as closely as possible to the hospital pharmacy was deemed most 

appropriate to minimize the duration of time which the pharmacist was needed to 

attend study activities. For Deaf participants, the demonstration workshop occurred 

in the boardroom at the DeafSA offices in Paarl, Western Cape. The usability 

experiment was conducted at Tygerberg hospital pharmacy where the participants 

occupied one semi-private dispensing area in the pharmacy. Permission to utilize 

each of the venues was obtained from the respective authorities, namely the 

pharmacy director and DeafSA manager.  
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Figure 27 below illustrates the experimental procedure occurring between a 

pharmacist (dressed in a white coat) and Deaf patient at a semi-private counselling 

area at Tygerberg hospital pharmacy.  In addition, Deaf participants occupied a 

section of the pharmacy waiting room while they were waiting for their names to 

be called for collection of their medicines by the pharmacy participants, who 

occupied a section within the pharmacy.  

 

Figure 27:  Experimental procedure: dispensing interaction between a 

pharmacist and Deaf patient at Tygerberg hospital pharmacy  

 

 

 

 

 

 

 

 

 

 

 

 

 

7.2.3 Methodology 

Hospital usability experimentation employed both qualitative methods 

(demonstration workshops, role-plays and video observations) and PAR techniques 

(contributions of the pharmacists, Deaf participants and SASL interpreter with 

regard to suggestions for improving SignSupport). Although the experiment tested 

SignSupport in a real-world context, role-plays were used to mimic a scenario in 

which a Deaf person collects medicines from the pharmacist. The medicines were 

not on actual prescriptions that belonged to the Deaf patient for medicines that they 

would actually use. At this stage SignSupport was still in the process of being 
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evaluated. To forego risks associated with Deaf patients taking medicines as 

instructed on a device that was still in a testing phase, I chose to conduct the 

experiment on a role-play basis even though it was in a real-world context. The 

hospital usability experiment occurred in line with a community-based co-design 

strategy which facilitates the participation of multiple groups toward creating a 

solution that suits their needs.  

 

The first research activity comprised a demonstration workshop for pharmacists, 

followed by a demonstration workshop for Deaf participants. The final research 

activity entailed the usability experiment at Tygerberg hospital pharmacy.  

 

7.2.4 Materials and resources 

The following materials were used in the two research activities: demonstration 

workshop and hospital pharmacy experiment respectively: 

 

 

 

Demonstration workshops 

Pharmacists Deaf community 

1 laptop computer 6 laptop computers 

Microsoft PowerPoint® software Microsoft PowerPoint® software 

SignSupport demonstration 

presentation for pharmacists 

SignSupport demonstration presentation 

for Deaf people 

5 Samsung® Galaxy SII phones on 

which SignSupport is installed 

6 Samsung® Galaxy SII phones on which 

SignSupport is installed 

A digital projector SASL interpretive services 

1 video camera on a tripod stand 1 video camera on a tripod stand 
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Hospital pharmacy experiment 

• A public hospital dispensary setting 

• 2 video cameras on tripod stands 

• Mock prescriptions 

• Medicines corresponding to the afore-mentioned prescriptions 

• Mock patient identity cards 

• Mock patient folders 

• SASL interpretive services 

 

7.2.5 Study procedures 

Separate procedures are described for the demonstration workshops and hospital 

pharmacy experiment. The workshops for Deaf participants and pharmacists each 

lasted 3 hours respectively and were conducted on separate days. The hospital 

pharmacy usability experiment occurred a few days later, in the same week.  

Results were obtained via video recordings and from my field notes. In addition, 

Deaf participants and pharmacists were asked to complete usability questionnaires 

after the experiment. 

 

7.2.5.1 Demonstration workshop with pharmacists 

The same Microsoft PowerPoint® presentation used in the pilot study to 

demonstrate SignSupport to pharmacy students was used in the demonstration 

workshop for pharmacists. The presentation entailed a detailed explanation on the 

entire process of dispensing with SignSupport and included screen shots of the 

application. The screenshots were placed in a step-by-step format to illustrate how 

the application should be used. A three hour workshop was held during which the 

pharmacists navigated through the screens on SignSupport in a stepwise process. 

After the presentation pharmacists were asked to practice in pairs by means of a 

role-play from various pharmacy situations using the application. Feedback 

regarding the interface, usability and functionality of the application was taken both 

by covert observation, and a group feedback session held subsequent to the 

workshop. Pharmacy recommendations for future modification were also noted. 
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Steps 1-13 below describe the sequential process pertaining to the demonstration 

workshop for pharmacists. 

 

Step 1:  Use the Microsoft PowerPoint® presentation from the pilot 

study which incorporates SignSupport screen shots in a 

sequential stepwise fashion to demonstrate the application. 

Step 2:  Schedule a demonstration workshop with pharmacists for 3 

hours 

Step 3:   On the workshop day, seat all participants in a venue with a 

laptop and digital projector 

Step 4:  Project the afore-mentioned PowerPoint® presentation to 

conduct the demonstration presentation. 

Step 5:  Hand each pharmacist one Samsung® Galaxy phone on 

which SignSupport is installed. 

Step 6:  Allow participants time to ‘play’ with the application on the 

phone.  

Step 7:  Once participants have indicated that they have had enough 

time to explore the application, ask them to partner with 

another participant to form a pair. 

Step 8: Ask the participants to role-play by pretending that one 

participant is a pharmacist and another is a Deaf patient to 

whom the pharmacist is dispensing medicines. 

Step 9:  The ‘pharmacist’ pretends to dispense medicines to the 

‘patient’ using SignSupport. 

Step 10:  The ‘pharmacist’ and ‘patient’ switch roles and repeat step 9. 

Step 11:  Repeat steps 8-10 twice. 

Step 12:  Conduct a group feedback session and record participants 

perceptions of their experience in using SignSupport, 

feedback and suggestions for modification/improvement.  

Step 13:  Conclude the demonstration workshop by thanking 

participants for their time. 
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Three days after the demonstration workshop for pharmacists, a similar workshop 

was held for the Deaf participants. 

7.2.5.2 Demonstration workshop with Deaf participants 

A demonstration workshop was conducted for Deaf participants to introduce and 

provide instruction on how to use SignSupport. The workshop involved a detailed 

explanation on the entire process of receiving medicine instructions on 

SignSupport and included screen shots of the application. The duration of training 

was approximately 3 hours. During this time the Deaf participants were able to ask 

questions via the interpreter and were given the opportunity to familiarize 

themselves with the application. Steps 1-13 below describe the sequential process 

pertaining to the pilot usability experiment. 

 

Step 1:  Use the Microsoft PowerPoint® presentation for Deaf 

persons from the pilot study (prepared by the computer 

programmer) which incorporates SignSupport screen shots 

in a sequential stepwise fashion to demonstrate the 

application. 

Step 2:  Schedule a demonstration workshop with Deaf participants 

and a SASL interpreter for 3 hours 

Step 3:   On the workshop day prepare six demonstration  stations; 

each with a chair for the Deaf participant, another chair for a 

research assistant, a laptop on which the afore-mention 

PowerPoint® presentation appears and a smart phone on 

which SignSupport is installed.  

 Step 4:  Have one Deaf participant seated at each research station and 

a research assistant next to each Deaf participant.   

Step 5:  Each research assistant navigates through the presentation 

screens while a SASL interpreter translates the principal 

researcher’s (author) explanation of SignSupport for the 

Deaf participants. 

Step 6:  Once the presentation is completed, conduct a question and 

answer session via the SASL interpreter.   
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Step 7:  Allow participants time to ‘play’ with the application on the 

phone.  

Step 8:  Once participants have indicated that they have had enough 

time to explore the application, ask them to practice 

uploading their background medical history information with 

the assistance of the research assistant. 

Step 9: Ask the participants to role-play where the research assistant 

mimics a pharmacist’s role and the participant is  a Deaf 

patient to whom the pharmacist is dispensing medicines 

using SignSupport 

Step 10:  Repeat steps 8-9 thrice 

Step 11: The entire process is recorded on video by placing video 

cameras in a position to record the participants’ hands on the 

mobile phone to assess how they navigate through 

SignSupport screens. 

Step 12:  A group interview (via a SASL interpreter) is held with the 

Deaf participants to assess their opinions of SignSupport, 

feedback and suggestions for modification/improvement.  

Step 13:  Conclude the demonstration workshop by thanking 

participants for their time. 

Two days after the demonstration workshop for Deaf participants, the usability 

experiment was conducted at Tygerberg hospital pharmacy. 

 

7.2.5.3 SignSupport usability experiment: hospital pharmacy 

The last empirical activity of this thesis is the usability experimentation of 

SignSupport with pharmacists and Deaf participants during routine operational 

procedures at a public hospital pharmacy. This testing occurred through a 

simulation exercise during which pharmacists who are employed at the hospital 

pharmacy dispensed medicines to a Deaf patient who was called from the waiting 

room, in the same way that they would normally do during their day to day 

dispensing activities, except that they used SignSupport to provide medicine 

instructions to the patient. During the simulation exercise, mock prescriptions, and 
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pseudo patient identity cards were used to preclude the possible risks associated 

with patients taking medicines as per a dispensing device that was still in the 

evaluation phase.  Video recorders were set up at strategic positions to capture the 

dispensing interaction between the pharmacy student and Deaf patient from various 

angles. This was done to capture closely the hand-co-ordination of the pharmacist-

user with the application, and the facial gestures of the Deaf patient to indicate 

acceptability and understanding of instructions given. I conducted group 

discussions with pharmacists and Deaf participants in order to obtain feedback on 

the experience with regard to the usage and other aspects of SignSupport. Steps 1-

13 below describe the sequential process pertaining to the hospital usability 

experiment. 

 

Step 1:  Schedule an experiment day with Deaf persons and 

pharmacists for 3 hours  

Step 2:  Negotiate with pharmacy management to allow one semi-

private dispensing area in which to conduct the experiment. 

Step 3:   Prepare mock patient identity cards and mock prescriptions 

and collate medicines corresponding to these prescriptions 

Step 4:  On the experiment day, have Deaf participants be seated in 

the patient waiting area. With them are a SASL interpreter 

and two research assistants who manage the experiment 

from the patient waiting area by communicating with the 

pharmacists in the pharmacy.  

Step 5:  Hand each Deaf participant one Samsung® Galaxy phone on 

which SignSupport is installed and ask them to input their 

general medical history on the Background information 

screen. 

Step 6: Ask pharmacists to prepare the mock prescriptions by 

selecting and preparing the medicines corresponding to the 

prescriptions.   

Step 7:  Once the prescriptions are prepared, direct pharmacists to 

take their position at the dispensary counter, one at a time, to 

get ready to dispense the prescription.  
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Step 8: The pharmacist calls out the patient name  written on the 

mock prescription. 

Step 9: The SASL interpreter communicates to the Deaf patient 

whose name was called that their medicine is ready and they 

can now proceed to the dispensary counter with their phone 

in hand. When they reach the counter, they hand the phone 

to the pharmacist.  

Step 10: The pharmacist dispenses the medicines to the Deaf patient 

using SignSupport. 

Step 11:  The Deaf patient is directed by the interpreter to return to 

his/her seat in the waiting room 

Step 12: Steps 7-11 is repeated with each pharmacist and a different 

patient. 

Step 13: The entire process is recorded on video by placing video 

cameras in a position to record participants’ hands on the 

mobile phone to assess how they navigate through 

SignSupport screens. 

Step 14:  Separate group feedback sessions are held with Deaf 

participants (via a SASL interpreter) and pharmacists to 

assess their opinions on the dispensing experience and 

SignSupport. In addition, they are asked to complete a 

questionnaire on SignSupport. 

 

7.2.6 Data analysis 

Data analysis occurred separately for each data set emerging from the 

demonstration workshops and hospital experiment. The demonstration workshops 

yielded workshop field notes form the pharmacist’s workshop and Deaf 

participants’ workshop, while the   hospital experiment yielded three data sets: (i) 

video logs, (ii) group discussion notes and (iii) usability questionnaires from both 

pharmacy students and Deaf participants.  Figure 1 below illustrates the data sets 

generated from each research activity.  
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Figure 28: Data sets generated from  hospital study activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field notes, video logs and group discussion notes from the demonstration 

workshop and usability experiment were analysed in terms of Srivasta’s  (2009) 

three question framework. The author noted common themes emerging from these 

data sets. Questionnaire data was input into Microsoft Excel® to obtain frequency 

scores for responses that indicate positivity, negativity and uncertainty toward 

SignSupport.  

 

7.2.7 Results 

Results are presented separately for data emerging from the demonstration 

workshop for pharmacists, the demonstration workshop for Deaf participants (both 

workshops yielded field notes) and for the hospital experiment (which generated 

video logs, group discussion notes and questionnaires).  

7.2.7.1 Demonstration workshops: pharmacists 

Pharmacists exhibited an overall positive stance with regards to SignSupport. They 

felt that the concept was valid and of vital importance to improving communication 

during their dispensing interactions with the Deaf persons. The presentation which 

introduced SignSupport was understood and well-received by all the pharmacists. 
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No confusion or hesitation during the presentation and no questions were asked. 

All the pharmacists (n=5) were enthusiastic about the application and indicated that 

they were keen to see how it works. When asked to ‘play’ with the application and 

role-play in pairs, all the pharmacist (n=5) found SignSupport easy to use and 

indicated that it was appropriate for dispensing procedures. All the participants 

were able to navigate from the start to the end with minimal hesitation. Spelling 

errors were not encountered and pharmacists (n=4) were pleased that all the 

medicine names were pre-loaded, indicating that it would save time during 

dispensing. Difficulty arose at two sections: 

1. Omitted medical conditions:  The study finding with regard to omitted 

medical conditions found in the pilot study emerged once again. Pharmacists 

(n=2) recognized that several medical conditions were excluded from the 

application even though the list of illnesses/symptoms in the first version of 

SignSupport was expanded in first iterative modification of the application. 

When attempting to select a medical condition pertaining to the purpose of 

medicine therapy, pharmacists encountered a situation in which the medical 

condition they were attempting to select was not available from the preloaded 

options. One pharmacist attempted to select the condition ‘urinary tract 

infection,’ while another attempted to select the condition ‘migraine.’ Neither 

condition was available in the application, because appropriate SASL signs do 

not exist to precisely articulate these terms. Nonetheless, these particular terms 

can be replaced in SignSupport with the terms ‘bladder infection’ and ‘pain’ 

respectively, which are programmed in the application.  

 

At this point, I realized that pharmacists could not reasonably  be expected to 

know which medical conditions do and do not have equivalent SASL signs , 

consequently trying to select an illness/ symptom would be guessing game and 

a time-consuming exercise. To alleviate the guess-work, the researcher 

enquired from the pharmacists whether providing them with a list of conditions 

available on the application would solve this problem. They replied that it 

would be useful, and that such a list should be kept at the pharmacy. One 

pharmacist suggested that it would be worthwhile to compile a brief instruction 
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booklet for SignSupport, since they do not see Deaf patients every day which 

might cause them to forget how to use the application. It would also assist for 

pharmacists encountering SignSupport for the first time.   

  

2. Photograph screen: Three of the five pharmacists hesitated at the screen 

which prompts them to take a photograph of the prescribed medicine. They 

misinterpreted the screen prompt after the medicine picture was taken and were 

unsure whether or not the picture had been saved. The same hesitation was 

encountered during the pilot study, and can be expected since taking a medicine 

photograph is not a typical feature of the dispensing process. However, the 

pharmacists were easily able to move along to subsequent screens with only 

verbal instruction form the researcher with regard to how to proceed after the 

photograph was taken.   

 

Three days subsequent to the demonstration workshop for pharmacists, a similar 

workshop was conducted for Deaf participants.  

 

7.2.7.2 Demonstration workshops with Deaf participants 

The demonstration workshop for Deaf participants (n=6) was conducted with the 

assistance of a DeafSA SASL interpreter. During the initial stage of the workshop, 

all the Deaf participants (n=6) were intrigued by SignSupport and enthusiastic 

about how it would improve their communication with pharmacists and their 

understanding of medicine instructions. As the workshop proceeded, Deaf 

participants navigated the application in a manner that exceeded expectation; they 

seemed to be more familiar with smart phone technology than the Deaf sample in 

the pilot experiment. Five of the six participants navigated the screens with no 

hesitation and were able to input their background medical history without 

intervention from the researcher.  This indicates that the SASL videos which 

directed them with regard to how to use their medicines are likely to be effective 

and understandable. The sixth Deaf participant was the only one who experienced 

problems. The same participant was confused with regard to whether she had to 

include past illnesses in the background portfolio. The SASL interpreter informed 
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the researcher that this participant was from a different Deaf community whose 

SASL was of a different dialect, hence the reason for her problematic experience of 

SignSupport. One of the reasons the author chose to use a rural-based community 

was to ascertain whether dialectal differences would impact the usability of 

SignSupport, thus this was a significant finding. However, for the other five 

participants, who were of a different dialect to the pilot study group, there seemed 

to be no difficulty as they were all able to navigate the application with ease.  

 

The demonstration workshop proceeded with asking the participants to play with 

the application and role-play pharmacy scenarios with a partner. This all continued 

smoothly and positively except for the same afore-mentioned participant who had 

dialectal difficulties. In spite of these difficulties, she was able to navigate the 

application but hesitated at certain points, causing her to ask for assistance. To 

conclude the workshop, the researcher informed the participants of the imminent 

hospital experiment and briefed them of the logistical arrangements and of what to 

expect. One Deaf participant raised her hand and indicated that she had a question. 

She signed to the interpreter that she has a problem with SignSupport; that: “it is 

okay and works fine, but how can it help me when I have to go to the chemist 

(pharmacy) to go ask for help when my baby is sick?” 

 

Her question received categorical agreement from all the other Deaf participants 

and was reminiscent of the dissatisfaction expressed by the Deaf sample after the 

usability experiment in the pilot study. The pilot study Deaf sample also 

complained that SignSupport cannot assist them when they approach a community 

pharmacist with a minor ailment. This is a limitation of SignSupport since the 

application was primarily designed to provide medicine instructions for 

prescription medicines. The interaction between the Deaf participants then evolved 

into a discussion pertaining to their experiences at community pharmacies and of 

how they frequently left the pharmacy without assistance or incorrect information 

because the pharmacist could not understand them. As was the case in the pilot 

study, this finding was not directly related to SignSupport as treatment for minor 

ailments within the ambit of community pharmacy is not within the scope of the 

application. It does however, once again allude to  the lack of access to health-
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related information and primary care services experienced by Deaf people. Two 

days after the demonstration workshop, I coordinated the usability experiment at 

Tygerberg hospital.  

 

7.2.7.3 Hospital usability experiment  

Data from the hospital usability experiment included video logs of the experiment, 

group discussion notes and questionnaire data from Deaf participants and 

pharmacists. Results emerging from each data set are discussed separately below.  

 

Video logs   

Video footage revealed that majority of the pharmacists (n=4) seemed confident 

when dispensing to the Deaf patients using SignSupport were able to navigate the 

application easily. Hand-to-screen co-ordination with the phones proceeded 

smoothly and with minimal hesitation for pharmacists and Deaf persons. Facial 

expression and hand-co-ordination indicated confidence and assurance when 

navigating SignSupport for all but one pharmacist. The transition from the paper 

prescription to selecting instructions on SignSupport occurred effortlessly and 

without indecision for four of the five pharmacists.  

 

One pharmacist was experiencing some difficulty with regard to the patient 

background screen, on which a pharmacist would be informed whether of the 

patient’s weight, whether the patient is on concomitant medical treatment, 

experiences allergies, pregnancy status, whether the patient smokes or drinks 

alcohol and has access to clean water and daily meals. The pharmacist who was 

having trouble at this screen was unhappy that the information with regard to 

allergies and concomitant treatment did not specify the exact allergy the patient 

experiences (it only indicates if a food or medicine allergy is present but not what 

the patient is allergic to) or the exact medicines the patient was taking 

concomitantly. The application does however in the event of a positive allergy or 

concomitant treatment, prompt the pharmacist to check the patient folder; this is a 

function pharmacist normally do anyway. However, for this pharmacist, it seemed 

that she did not want to proceed unless that information was available on 
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SignSupport, which is unrealistic to expect since Deaf people themselves input that 

information and may not be linguistically able to name their allergy or medicines.  

The problem this pharmacist had was not with navigating SignSupport, but that she 

seemed to be unwilling to use SignSupport further without getting the allergy 

related answers she wanted. The researcher advised her to touch on the forward 

arrow, which she did, and was then able to effortlessly proceed through the 

application to the end of the pharmacist interface.  

 

 Another pharmacist hesitated briefly when encountering the screen on which she 

was asked to take a photograph of the medicine, but soon and without intervention 

realised what she needed to do and proceeded to subsequent screens. Apart from 

this hesitation and the afore-mentioned discontent with the allergy-specific 

information, all the pharmacists were able to navigate the entire application form 

start to finish without intervention. The average dispensing patient-interaction time 

using SignSupport was 4 minutes 18 seconds. This is expectedly longer than 

published dispensing time for patient counselling during normal dispensing without 

SignSupport, which was estimated in South Africa to be 1 minute, 14 seconds 

(Lubbe and Steyn, 2010). However it is shorter than the dispensing time recorded 

in the pilot experiment (4 minutes, 30 seconds). All the pharmacists indicated that 

the time taken to dispense on SignSupport was reasonable and would be 

appropriate in their daily dispensing activity. Table 18 below depicts the dispensing 

time per medicine and total prescription dispensing time using SignSupport during 

the hospital experiment.  
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Table 18: SignSupport dispensing time per item and per prescription 

 

Pharmacist’s 
code name 
assigned  

Time taken (minutes) 
1st item 2nd item Total 

     PhV 01:96 01:02 02:98 
     PhW 02:00 01:00 03:00 
     PhX 04:47 01:49 05:96 
    PhY 02:93 01:78 04:71 
     PhZ 01:48 01:59 03:07 
Average 

dispensing time 
  04:18 

 
 
Four of the five pharmacists appeared enthusiastic with regard to using the 

application to communicate with Deaf patients and closed the patient counselling 

session confidently. The Deaf participants and pharmacists handled the application 

with ease as they were seen to navigate through the application without hesitation. 

The majority of pharmacists photographed the medicine in a manner that allowed 

the patient to clearly differentiate between the different medicines. The role-plays 

progressed smoothly indicating that SignSupport follows a systematic dispensing 

sequence. The same was also noted in the pilot study. Deaf participants also 

seemed enthusiastic and appeared to understand the SASL videos on their phones 

pertaining to instructions for their medicines. This positivity toward SignSupport 

was also evident in the group discussion during which all participants were given 

the opportunity to express their opinions of and experience with SignSupport. 

 

Group discussion 

Short discussions were held with pharmacists and Deaf participants subsequent to 

the experiment to glean an overall impression of their experience of the dispensing 

interaction using SignSupport. All the pharmacists (n=5)  reported that the 

dispensing process using SignSupport was easy; however one pharmacist indicate 

that she was unhappy that she application did not give her specific details of the 

patient’s allergy. Pharmacists (n=5) commented that the application took very little 

time to navigate and that it followed a logical dispensing sequence with which they 
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were familiar. As was the case in the pilot study, all the pharmacists (n=5) 

commented that the review screen was necessary as it reminded them of all the 

instructions they had selected on previous screens. Four of the five pharmacists 

commented that they appreciated that SignSupport allowed them to select warnings 

and recommendations. All pharmacists agreed that they would rather dispense to 

Deaf patients with SignSupport than without it. 

 

All Deaf participants (n=6) reported that they understood the instructions on the 

SASL videos and that the videos would diminish uncertainty with regard to when 

and how to use medicines.   They were optimistic about the application and the 

study and requested the researcher to return to Paarl as soon as possible to provide 

feedback on the study results.  The session with the Deaf community ended on a 

positive note, Deaf participants appreciated that they were included in the study 

despite being from a rural town. Subsequent to the group interview session, 

pharmacy student participants and Deaf participants were each asked to complete a 

short usability questionnaire about their opinion of SignSupport.  

 

Questionnaire results 

All the participants (pharmacists and Deaf participants) completed usability 

questionnaires which were based on Likert-scale type closed ended questions 

which measures positive (yes), negative(no) or uncertain/neutral (unsure) responses 

to questions about their opinion of SignSupport. The same questionnaires used in 

the pilot study were administered to the pharmacist group and the Deaf participant 

group. The questions were structured in a simplistic manner to allow the 

participants to concisely and confidentially articulate their perception of 

SignSupport to compensate for the possibility that they may not wanted to have 

shared this perception in the group discussion. Below, the questionnaire results are 

presented as a comparative between the pilot study and hospital experiment to 

highlight the similarity between the findings of the two studies, which were 

targeted at different pharmacist and Deaf samples and conducted in a different 

context.  
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(i) Pharmacist questionnaire responses 

The total pharmacist sample (100%, n=5) agreed that SignSupport was a useful 

intervention in dispensing to Deaf patients, that the application made it easier to 

assist Deaf patients and is able to facilitate communication with them and that they 

will recommend the application to their colleagues The same hundred percent 

positive response for these questions was found in the pilot study.  The only 

difference between the studies was noted in the question regarding whether the 

pharmacists felt that SignSupport would improve patient adherence. In the pilot 

study an 87.5 % positive response was found, with a 12.5 % negative response. In 

the hospital experiment, a 100% positive response was found, indicating that all the 

pharmacists are of the opinion that SignSupport will improve patient adherence. 

Overall, there were no negative responses and no neutral responses across the 

questions all the questions for all respondents. A hundred percent positivity was 

found indicating that the pharmacists were optimistic about using SignSupport and 

would be likely use it in their professional practice in the future. Table 19 below 

depicts pharmacists’ questionnaire results as a comparative between the pilot and 

hospital usability experiments; this is followed by a graphical presentation 

illustrating a comparative analysis between positive, negative and neutral 

questionnaire responses for the two studies. 
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Table 19: Hospital experiment questionnaire responses: pharmacists 

 

Questions 

Pilot study 
responses(n=8) 

Hospital 
experiment 

responses(n=5) 
YES NO YES NO 

n % n % n % n % 

1. 
Do you find SignSupport useful when 

dispensing to Deaf patients? 
8 100 0 0 5 100 0 0 

2. 
 

Do you feel that SignSupport would make it 

easier when dealing with Deaf patients? 
8 100 0 0 5 100 0 0 

3. 
 Do you think that SignSupport would 

facilitate and improve patient adherence? 
7 87.5 1 12.5 5 100 0 0 

4. 
 
 

Is SignSupport works an effective way to 

facilitate communication between the 

pharmacist and the Deaf patient? 

8 100 0 0 5 100 0 0 

5. 
 

 Would you recommend SignSupport to 

colleagues? 
8 100 0 0 5 100 0 0 

 
 

Figure 29:  Comparative graphical representation of positive, negative and 

neutral responses: pharmacist questionnaire 
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(ii) Deaf participant questionnaire responses 

The SASL interpreter translated Deaf patient responses to questionnaire items. In 

both the pilot and hospital experiments, all Deaf participants (100%)  indicated 

their approval of SignSupport, that the application makes it easy to receive 

information and understand medicine instructions, that it could assist them to 

adhere to their medicine regimens and that they enjoy using the application. These 

results indicate that SignSupport is likely to be used by Deaf people as they 

approve of its user functionality. The hospital experiment yielded an increase in 

positive responses for questions relating to whether the participants felt that the 

application maintains their confidentiality, facilitates ease of understanding 

medicine usage and whether participants felt that the experimental session was 

successful, all of which generated a hundred percent positive response.  

 

Across all ten questions posed to 5 participants, only two negative responses were 

obtained; these include one negative response with regard to whether the 

participant would tell others about SignSupport, and one negative response with 

regard to whether the application is useful. This respondent further questioned the 

usefulness of the application in terms of the context in which SignSupport is 

intended to be used; the participant expressed that there may be need for an 

application such as SignSupport in a retail pharmacy setting. Overall, compared to 

the pilot usability responses, a higher positivity response percentage was found in 

the hospital experiment, indicating that the iterative modifications completed after 

the pilot experiment resulted in a positive effect in terms of participant usability. 

Table 20 below illustrates Deaf participant questionnaire responses for the hospital 

usability experiment as a comparative to results for the same questionnaire 

administered in the pilot study. The comparison illustrates the similarities in results 

obtained across the two studies. This is followed by a graphical illustration which 

depicts a comparison of the percentage of positive and negative responses. 
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Table 20:  Comparison of Deaf participant responses obtained for pilot 

study (n=8) and hospital experiment (n=6) 

 

 

 
 

Questions 

Pilot study 

responses (n=8) 

Hospital 

experiment 

responses (n=6) 

YES NO YES NO 

n % n % n % n % 

 

1. Do you like SignSupport? 8 100 0 0 6 100 0 0 

2. 

 

Do you feel that your confidentiality is 
being protected when using 
SignSupport®? 

7 87.5 1 12.5 6 100 0 0 

3. 

 

Do you think SignSupport will make it 
easier for you to understand how to take 
your medication? 

7 87.5 1 12.5 6 100 0 0 

4. Do you feel that SignSupport is easy to 
understand? 8 100 0 0 6 100 0 0 

5. Will this application help assist you 
with adhering to your medication? 8 100 0 0 6 100 0 0 

6. 
Do you feel that it was easier to receive 
information with the use of 
SignSupport®? 

8 100 0 0 6 100 0 0 

7.  Do you feel this session was a success? 7 87.5 1 12.5 6 100 0 0 

8.  Will you tell others about SignSupport? 8 100 0 0 5 83 1 17 

9.  Did you enjoy this application? 8 100 0 0 6 100 0 0 

10. Did you find SignSupport® useful? 7 87.5 1 12.5 5 83 1 17 
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Figure 30:  Graphical representation of positive and negative responses: 

Deaf participant questionnaire 

 

 

 

 

 

 

 

 

 

7.2.8 Discussion  

The hospital usability evaluation followed the same progression as the pilot study, 

commencing with separate demonstration workshops targeted at pharmacist 

participants and Deaf participants, followed by a usability experiment during which 

the two participant groups merged in a simulation exercise to test SignSupport in a 

hospital pharmacy.   

 

The demonstration workshop for pharmacists was well received by all participants 

and provided an overview of and orientation to SignSupport. All the pharmacists 

were enthusiastic about SignSupport and seemed keen to work with it. Echoing the 

findings of the pilot study, pharmacists once again recognized that not all 

symptoms/illnesses were loaded onto SignSupport and commented that it would 

create a problem in a real-world context if a pharmacist was attempting to use 

SignSupport but was not able to find the medical condition pertaining to the 

purpose of the medicines. The same finding occurred in spite of the fact that the 

additional symptoms and illnesses were added during the first iteration of 
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SignSupport. It became apparent that the problem being experienced was not that 

pharmacists were not selecting the correct conditions, but rather that they could not  

reasonably be expected to predict which medical conditions are and are not loaded 

in SignSupport as a result of the condition having or not having an equivalent 

SASL word. Consequently, attempting to select an illness/symptom would be a  

guessing game. Providing pharmacists with a list of conditions available on the 

application would assist them to know which conditions are appropriate to select. 

Furthermore, one pharmacist suggested that it would be useful to have a concisely 

worded instruction booklet for SignSupport. The demonstration workshop ended 

positively, with all the pharmacists agreeing to participate in the imminent hospital 

usability experiment.  

 

The demonstration workshop for Deaf participants was well-received and 

proceeded as planned without any difficulties. Despite being from a rural town with 

a different lingual demographic, participants navigated the technology well and 

were easily able to upload their medical history onto the application. One 

participant struggled with the SASL videos; the interpreter explained that she was 

from a different SASL dialect background than the other participants. This 

indicates that SignSupport may need to be tailored to different communities by 

incorporating SASL videos which is indigenous to that specific community.   

 

The usability experiment was conducted in a real-world public hospital pharmacy 

and comprised a simulation exercise during which pharmacists were asked to 

dispense medicines to Deaf patients who presented a prescription at the pharmacy 

and were waiting on their name to be called to collect their medicine. The 

pharmacist was asked to use SignSupport to provide medicine instructions to the 

patient.  In the simulation, the pharmacist would use SignSupport to communicate 

the medicine instructions to the patient. Video logs and the group discussion notes 

indicated that pharmacists and Deaf participants experienced a positive dispensing 

interaction using SignSupport. Video footage revealed that pharmacists navigated 

the application well and without hesitation. Hand-screen co-ordination occurred 

seamlessly and the pharmacists generally appeared confident and self-assured that 

the Deaf patient understood their medicine instructions.   One pharmacist indicated 
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that she was unhappy about the limitation to allergy-specific information that 

SignSupport provided on the background screen, the other pharmacists indicated 

this was not a problem as they were able to retrieve such information from a patient 

file.  

 

All pharmacists were able to take appropriate photographs of the medicine, and 

navigate the application from start to end with zero or minimal hesitation. In 

addition, all pharmacists commented that the application was logically organized 

and found not to be time consuming, hence could easily fit into their regular 

practice patterns. As was the case in the pilot study, all pharmacists indicated that 

they would prefer to dispense to a Deaf patient with SignSupport rather than 

without. There was no mention of the ‘awkward silence’ or lack of feedback that 

was reported by pharmacy students in the pilot study, even though neither of these 

problems was addressed in the previously mentioned iteration. This implies that the 

pharmaceutical care process and dyadic system of communication may not occur as 

frequently in the real-world context, possibly due to high workloads, hence the 

silence or lack of feedback are not as disturbing to practicing pharmacists as they 

are to the pharmacy students who have been taught to apply pharmaceutical care 

and establish mutual relationships with patients. This situation highlights a 

drawback of SignSupport; that the application facilitates one-way medicine 

instruction but is limited in the provision of pharmaceutical care which is 

dependent on a two-way communication pattern.  

 

All the Deaf participants indicated that they found SignSupport to be easy to 

follow, that it facilitated their understanding of how to use their medicines and that 

it would assist them to adhere to their medicine regimens. One participant had 

experienced problems related to the SASL dialect on SignSupport. Deaf 

participants appreciated the sign-language format and did not experience any 

problems specific to the medicine administration instructions. As was the case in 

the pilot study, all participants were able to input their medical history questions 

without difficulty. Additional concerns expressed by Deaf participants were not 

directly related to SignSupport. These concerns include the lack of access to 

general healthcare information and restricted access to primary health services as a 
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result of  the communication barriers they face in attempting to seek primary 

healthcare services. This finding occurred in both the pilot study and hospital 

experiment.  

 

Results from the questionnaire responses for pharmacist participants and Deaf 

participants across the pilot study and hospital experiment are remarkably similar, 

despite having different participants and different study sites. For both studies and 

both participant groups, the response to SignSupport was overwhelmingly positive. 

A marginally higher percentage of positive response was achieved in the hospital 

experiment, indicating that the first iterative modifications were necessary and 

well-received by participants. The similarity in results between the two studies 

strengthens the validity of findings and is indicative of procedural quality of 

measurements.  

 

Generally, pilot user evaluation results indicate that SignSupport is acceptable to 

pharmacists and Deaf participants and that the application is capable of facilitating 

the communication of medicine instructions. The application was found to be easy 

to use, logically sequenced and able to meet the need the user needs of both 

pharmacists and the Deaf community.  Despite its success in this regard, 

SignSupport is unable to facilitate pharmaceutical care and as it does not allow for 

a dyadic system of communication. Both the pilot and hospital evaluations 

unearthed significant problems which Deaf people face with regard to healthcare 

services. These include the lack of access to healthcare information in a medium 

that they can understand, and severely limited access to primary healthcare services 

as result of their inability to communicate and seek healthcare at this level. These 

problems are not within the scope of SignSupport, but can significantly impact the 

health status of the Deaf community and must be addressed with urgency.   

 

 Apart from its contextual limitation, the Deaf community did not express any 

functional usability problems with the application. Pharmacists reported one 

problem; that they were not easily able to find a medical condition, illness or 

symptom to select as a purpose for medicines. This problem exists because there is 

a limited number of medical conditions and symptoms for which there is an 
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equivalent SASL ‘word.’ This problem can be addressed by providing a list of the 

conditions programmed in SignSupport to the pharmacists, who are then able to 

match the purpose they wish to select, to one that is available in the application. 

For example, SignSupport has no option for peptic ulcer, but the pharmacist could 

select ‘heartburn’ to indicate to the patient the purpose for taking the medicine.  

 

7.2.9 Second design iteration 

Findings from the hospital user evaluation generated the following 

recommendations to the research team for modification to SignSupport: 

• On the pharmacist interface, include medicine combination formulations in 

the list of medicines which can be selected, for example, Rifafour® is 

combination therapy for tuberculosis. The application currently only allows 

a pharmacist to select single-ingredient formulations, thereby excluding 

combination formulations. (this problem was identified by a research 

assistant) 

• There are no iterative recommendations for the Deaf user interface. 

The pharmacist at Tygerberg hospital identified a further recommendation to 

compile a brief instruction booklet for SignSupport, which incorporates screenshots 

and a list of the symptoms and illnesses available on the application.  

 

7.2.10 Conclusion 

All study objectives articulated for the usability evaluations (pilot and hospital 

experiment) of SignSupport were achieved.  Study procedures were appropriate 

and experiments progressed as planned.  SignSupport was found to be a useful and 

applicable assistive technology for Deaf people in the context of providing 

medicine instructions during the dispensing process at public sector institutional 

pharmacies. The application is able to carry a pharmacist-patient interaction from 

commencement to conclusion for oral solid dosage forms.  While SignSupport can 

successfully communicate medicine instructions to a Deaf patient in signed 

language, it does not facilitate dyadic communication necessary to provide 

pharmaceutical care. 
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Usability evaluations enabled the researchers to identify problems in the system 

and effect the necessary iterative modifications to remedy these problems. 

Usability testing subsequent to the first iteration generated largely positive usability 

results, with a hundred percent positivity scores achieved for majority of questions 

posed to both pharmacists and Deaf persons. Success of study endeavors depended 

heavily on the contribution of SASL interpreters who were the anchors and 

mediators of the study. 

 

The system in its current form is a fully functional and useful prototype, but is not 

yet market-ready. Market readiness can be achieved by populating the prototype 

with all other dosage forms for self-administration and applying usability tests for 

all additions. Once this has been completed, the device must be subjected to 

independent quality control evaluations registered with all applicable medicine and 

technological authorities to authorize its use in South Africa. The researchers 

continue to work on SignSupport with the aim of availing the application to the 

Deaf community of South Africa in the near foreseeable future.  
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CHAPTER EIGHT 

 

DISCUSSION 

 

___________________________________________________________________ 

 

The three previous chapters (five, six and seven) have presented the outcomes of 

several conceptual and empirical processes which constitute this dissertation. Each 

outcome was presented and discussed in the context of its implications for 

SignSupport development and iteration and imminent research objectives.  This 

penultimate chapter delivers a broader discussion on the themes emerging from the 

SignSupport project, including a review of the chosen methodology, the strengths 

and limitations of the study, the ramifications thereof and implications on policy 

reform and social redress for the Deaf communities. In addition, health information 

accessibility for Deaf persons and the existing fissures in social competency related 

to pharmacy curricula and higher education priorities are explored. A related list of 

recommendations to address these issues closes the chapter.  

 

___________________________________________________________________ 
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8. Introduction 

This chapter aims to deliver a general discussion of reflections, lessons and 

implications emerging from this thesis. Divided into four sections, the first section 

provides a deliberation of the research strategies used to design and evaluate 

SignSupport.  I discuss the dynamics of the multidisciplinary collaboration, the 

combined employment of qualitative and participatory action methodologies and 

the strengths and limitations of this study. Furthermore, issues relating to working 

with the Deaf community and our dependence on signed language interpreters are 

described.  

 

The second section deals with the difficulties encountered in the provision of 

equitable and efficient medicine-related health services for Deaf people in South 

Africa and I highlight the advantages and shortcomings of the choice of a mobile 

phone intervention to facilitate communication between Deaf patients and 

pharmacists. The third section explores the specific roles of pharmacists and 

pharmacy faculty as potential change agents to find resolutions to the medicine-

related problems faced by Deaf people and marginalized society groups in general. 

The fourth and final section outlines future work on SignSupport and continuing 

initiatives with Deaf communities in the Western Cape.  

 

8.1 RESEARCH METHODS 

SignSupport was built on a foundation comprising three fundamental elements: (i) 

a multidisciplinary collaboration between research partners with vastly different 

fields of expertise, (ii) an intricate dependence on the Deaf community, 

pharmacists and signed language interpreters to develop and progress the study and 

(iii) qualitative, participatory and community-based co-design strategies. The 

implications of each of these elements for the research progression are described 

below. 
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8.1.1 Multi-disciplinary collaboration 

Combination of skills 

The collaborative effort of researchers who hold pharmacy, computer programming 

and industrial design expertise was essential to building SignSupport. Their 

collective knowledge and skills were interwoven and employed at each stage of 

development and evaluation. Moreover, the interdependence of the triad research 

partnership encouraged learning across our respective professional boundaries with 

regard to the requisites of an assistive mobile phone application to facilitate patient 

counselling for Deaf persons.  For example, as the pharmacist partner, I was the 

last member to join the team and prior to my involvement; the blueprint for 

SignSupport consisted only of very basic medicine directions that were intended to 

form the entire application (e.g. Take 1 tablet three times per day). Neither the 

computer programmer nor the industrial design engineer were aware of the 

importance of communicating background medical information, warnings and 

recommendations or the many permutations and additional instructions of medicine 

information. Similarly, neither the pharmacist nor the computer programmer 

possessed the skills to design SignSupport’s screens and icons using pictures and 

colors in a manner that could cognitively be understood for members of the Deaf 

community. In addition, neither the pharmacist nor the industrial design engineer 

was able to program SignSupport onto computer software in order for it to become 

a tangible and functional application.  Thus each member of the collaborative team 

depended immensely on the remaining two members to work synergistically to 

achieve our collective goal of creating SignSupport. 

 

Healthy conflict  

While there was some conflict between the three partners, such conflict was always 

a result of the desire of each partner to optimize our own specific professional 

perspectives. It was inevitable that working in a team consisting of diverse skills 

and backgrounds, that difference in approach and opinions would lead to conflict 

situations during the investigative process. The resolution of our conflicts came 

with the realization that our collaborative effort would require each of us to be open 
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to negotiation and that it was not always in the interest of the Deaf community to 

be rigid in our perspectives. At the first conflict situation, the pharmacist (I) was at 

the verge of concluding my involvement in the project unless the application 

contained all the pharmacy-specific information that I deemed necessary. At the 

same time, the computer programmer was of the opinion that it was unrealistic and 

not feasible to include patient greetings and other ‘unnecessary’ courtesies due to 

the coding complexities and storage limitations of the phones. By combining our 

professional knowledge and perspectives, we were able to attain flexibility by 

working through the conflict to find a solution that was suitable for both partners. If 

the computer programmer was not part of the collaboration, the pharmacist may 

have designed an all-inclusive application which was not operationally practical in 

terms of coding and the mobile phone storage capacity. On the other hand, without 

the pharmacist, SignSupport would likely only have contained basic medicine 

instructions, without medical history, warnings and recommendations or a review 

screen.   

 

In the greater scheme of things, the conflict which we experienced and the 

resolution thereof  led to reflection that inter-professional collaborations should 

form a core component in pharmacy training, focusing on contextualized learning 

where professional flexibility, embracing differences and negotiating skills could 

be developed in order to equip pharmacy graduates with the skill sets to enter into  

collaborative projects.  

 

Team support 

Perhaps the most valuable aspect of the collaboration was that, for each partner, 

there were always two other partners who could motivate the researcher who was 

stumbling across a hurdle. Inevitably each partner was required to reassess their 

professional contribution relative to the common overarching goal of an assistive 

communication device for the Deaf community.  

 

This project was highly sensitive: once I became immersed in the Deaf community 

culture and understood their daily struggle and frustration in all spheres of life and 
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particularly at health facilities, I was angered and frustrated that society, the 

government, health authorities and academia were not doing enough to alleviate 

their plight. In such moments of aggravation and despair, my co-dependence on the 

research partners to share in my frustration and understand what we were 

collectively working towards was an immense comfort enabled us to find solace in 

sharing our frustration and creating an impetus that paved the way for successive 

accomplishment of each phase of the project.  

 

The multidisciplinary collaboration approach offered an opportunity to combine 

different skills and areas of knowledge. It also allowed me access to human 

resources in areas where my proficiency in digital technology and industrial design 

was limited.   In addition, it allowed me to glean motivation and inspiration from 

team members and the emotional support and stimulus to navigate through a highly 

complex and exhaustive research process. Yet another advantage to the 

collaboration was that it rendered me accountable to the two other members of the 

team if I did not meet research deadlines.  

 

In pursuing research, many masters and doctoral thesis candidates do not complete 

their projects. In a team situation, one does not have the option of delaying or 

extending project deadlines because the timelines and funding commitments of 

respective team members are at stake. In this way, the collaboration ensured that I 

met all research deadlines in the stipulated time and did not defer from my own 

timeline or the project timeline in any way.  I have no doubt that the multi-

disciplinary collaboration strengthened the project and provided the necessary 

resources to see the project through to completion.  

 

Academic silos 

In spite of the many advantages of collaborative projects, they are often not fully 

supported by academic infrastructure. During several encounters in this research 

journey, I was questioned about the appropriateness and ethics of submitting a 

collaborative project as a doctoral thesis. My response that I was only submitting 

the ‘pharmacy perspectives’ of the project and work that I did, seemed to carry 
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little weight as a counter-argument.  Even in submitting this dissertation, I, as all 

other doctoral candidates, was requested to submit a signed declaration that the 

work submitted is mine only. Frankly, this did not sit well with me, because even 

though all the work I reported on was led and conducted by myself (assisted by 

research assistants, team members, Deaf community partners and pharmacist 

partners), it would not have reached fruition without the valuable and essential 

input of the computer programmer or the industrial designer.  It is unfortunate that, 

contrary to collaborative efforts, the typical nature of academic and empirical 

projects is to work in a silo so as to ensure ownership of data. Perhaps such a 

stance could only discourage academics from working collaboratively and to the 

jeopardy of society at large who can benefit from collaborative efforts.  

 

A project of this nature which aims at social change is very difficult, if not 

impossible, to achieve without the contribution of multi-disciplinary partners.  

Inclusive research involves people who may otherwise be seen as subjects for the 

research, become equal partners in the process of inquiry (Johnson, 2009). In this 

regard, the Deaf community partners actively shaped the requisites for developing a 

digital technology prototype. The involvement of multiple researchers is 

encouraged to engage in technological assessment (Shah, 2007).  In my experience, 

professionals often prefer to practice in their own areas of expertise with strong 

reluctance to venture into other fields of practice.  

 

The isolating nature of academic work has received substantial attention. Linton 

(2009) describes a “silo effect”, which speaks to the isolation of academics in their 

own areas of focus, with minimal interaction with the “academic neighbourhood” 

and even less with the outside world to which they should be more responsive. This 

can be accounted for by the pressures faced by academics in class preparation, 

grading and research and publication, among others. Even more so, academic silos 

are encouraged by faculty infrastructure, as the majority of institutions of higher 

learning “place little value on teamwork among faculty members (Linton, 2009).” 

In appraisals and concerns of tenure, little attention is given to collaborative work 

to engage on issues of social justice. Instead, publications and peer recognition 

carry the most weight, while making a significant impact in social change is “seen 
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as a distraction” (Manning, 2014; Riaz, 2013). Moreover, Surowiecki (2004) warns 

that this “silo effect” is damaging to the academic project because people are not as 

productive when working alone as they may be when collaborating with others.  

While doing what one has been trained to do and fulfilling professional norms 

should not be negated, society perhaps loses out on very powerful solutions and 

interventions which could result from multiple professional’s groups collaborating 

to address social quandaries.  

 

Are professional silos of practice creating a barrier to addressing social problems? 

Literature suggests the affirmative. In light of the known immensity of social 

injustices facing humanity, urgent attention must be given to re-integrate the 

academic project as mechanism of social transformation.   

 

8.1.2 Combining qualitative and participatory action research methods 

During the very early stages of this research, I intended to undertake a quantitative 

study with Deaf people to gain statistically significant data that would inform the 

pharmacy design features of SignSupport. However, in reviewing the literature of 

similar studies with Deaf people, I found that published studies were largely 

anecdotal and qualitative in nature. This was due to a number of reasons. Firstly, 

Deaf people belong to small, marginalized communities and have very specific 

preferences. Their small and scattered numbers renders statistically based studies 

impractical. Secondly, Deaf people often exhibit limited levels of literacy and can 

neither fill out a questionnaire nor provide a verbal response as is normally the case 

with statistically based studies with human subjects. Instead, every piece of data 

from the Deaf community is obtained via a signed language interpreter. This makes 

the data collection process much more time consuming and much slower than is 

normally the case. To expect thousands of surveys answered out by Deaf people as 

would be a requisite for an inference–based study is simply unrealistic.  

 

Thirdly, Deafness is uncontestably heterogeneous. Deaf people differ in their 

degree of Deafness, levels of literacy and cognitive capability. Furthermore, one 

Deaf community may differ vastly to the next in terms of signed language dialect 
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and cultural values and societal norms. A statistically based study with such largely 

different individuals and communities may not yield statistically significant data 

sets.   

 

Lastly, the type of information I was hoping to glean from the Deaf community 

was about their opinions, experiences and daily behavioral patterns. Quantitative 

inquiry produces objective data.  We required in-depth  insights into the 

experiences of Deaf people and natural behaviour patterns of pharmacists to 

influence SignSupport user features. Research into experiences and behavioural 

patterns require subjective, rather than objective data generated through 

quantitative study. Qualitative strategies allowed me to create simulation exercises 

in which overt and covert observations and in-depth interviews were adequate to 

glean the data I required to inform SignSupport. Much of the empirical activities of 

this thesis used simulation in the form of role-plays to obtain user needs and 

usability data on SignSupport. I described the organisation of such role-plays in a 

series of stepwise processes throughout the thesis. While role-plays are logistically 

cumbersome to set up and require participation from several partners, it allowed the 

research team a front-seat view into how pharmacists and Deaf persons behave in 

real-world situations. Possible alternative methods to obtain the same information 

include surveys of interviews which question the participants with regard to how 

they would behave in a dispensing situation. These methods however would not 

provide the depth of insight that I was able to glean by watching video footage of 

the body language, hand-screen co-ordination and general attitude toward the study 

proceedings.  

 

Qualitative methods provided insight into the belief systems and behaviors of the 

Deaf community. However, we were not able to achieve such data without 

immersing ourselves within the community and becoming members of their social 

circle. Deaf people exhibit a strong sense of identity and cultural connectedness. 

Tending to interact in a closed social group with other Deaf people who 

communicate in signed language, they do not easily share their beliefs and opinions 

with ‘outsiders’. In order to break these social barriers and gain the necessary buy-

in from the Deaf community, I chose a participatory action approach of which 
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participation is central element. Earlier in this thesis, I quoted the slogan of South 

Africa’s disability movement: “Nothing about us, without us.” In actively 

involving Deaf people at every stage of this research, not only as participants, but 

as co-designers of SignSupport, the research team adopted the same slogan as our 

motto. It inspired us to include the Deaf community in every decision and seek 

their approval for every aspect of SignSupport’s development.  

 

A high level of participation was achieved throughout this study. At each stage, 

from conceptualization to implementation, the input of Deaf persons and/or 

pharmacy students/pharmacists was incorporated into research and design 

processes. The very idea for SignSupport was sketched out by the Deaf 

community, whilst all pharmaceutical elements were contributed through research 

with pharmacy students and pharmacists. The prototype was evaluated by Deaf 

participants, pharmacy students and practicing pharmacists and their feedback was 

incorporated into the first iteration, resulting in SignSupport version 2. The process 

was repeated, again with both participant groups to inform the second iteration. In 

combinations with qualitative techniques, participatory action research methods 

were employed in the framework of community based co-design, a design strategy 

in which both the researchers and users of a device collaborate as the design team.  

 

The successful usability results reported in the previous chapter is attributed to the 

rigorous input and involvement of both Deaf participants and pharmacists. I am 

doubtful that such positive outcomes would have been achieved without their input. 

An alternative to designing the application without input from the users may have 

resulted in very different usability results. Furthermore, active user participation 

ensured high levels of receptiveness and acceptability of the prototype.  

This complex study employed several different methods including interviews, 

observations, simulations, participatory design and questionnaires. While 

questionnaires are typically a quantitative method, I integrated it in a qualitative 

approach, allowing the participants an additional opportunity to express their 

opinions via a confidential route and concise manner. The questionnaires not only 

served this purpose well, but allowed me to compare usability findings from the 
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pilot study to the hospital experiment. Interestingly, questionnaire results across the 

two studies, which involved different participants and sites and was done two years 

apart (pilot study in 2013 and hospital experiment in 2015) were remarkably 

similar, adding validity to findings and implying that usability testing achieved 

saturation of data. The employment of multiple methods proved useful in allowing 

the research team to assess SignSupport form various standpoints.  

 

Strengths and limitations of this study 

A significant strength of the research process was the contribution and combined 

skills of the multi-disciplinary partners. Not only did it allow us to brainstorm the 

most appropriate design strategies for SignSupport and its evaluation methods, but 

it also provided the necessary support and motivation to see the study through to 

completion.  Another strength was the high level of and rigorous participation from 

study participants (Deaf people and pharmacists). This enabled us to truly find 

design solutions and research strategies that were acceptable to our participant 

groups, thereby ensuring their buy-in and goodwill throughout study proceedings. 

Through the application of multiple sampling techniques to ensure representation 

from urban and rural Deaf communities, and prospective pharmacists with little 

experience and practicing pharmacists with high levels of experience, this study 

was able to detect independent usability results for SignSupport. Additionally, the 

accuracy of study findings was supported through the strong similarities in results 

between the two groups. Finally, the exhaustive list of strategies to ensure validity 

and reliability of study findings helped to enhance the strength and quality of 

deductions made from research outcomes.  

 

There are a number of limitations to the study. Although this is a primarily 

qualitative study and participant numbers were within the norms of those employed 

in usability testing, the low participation rate remains a weakness. Due the small 

and scattered numbers of Deaf people, the study could be implemented on a 

national level (not even provincial or municipal); this however would mean that 

modified versions of SignSupport need to be created to suit all the possible 

different dialects of SignSupport in the country.  This highlights another study 

limitation in that the application was only evaluated in the Western Cape region, 
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and thus was only tested for provincially common SASL dialects. Furthermore, 

SignSupport was only evaluated in a public sector tertiary hospital pharmacy. This 

was done because the Deaf community indicated that they mostly frequent such 

facilities to collect their medicine. Further studies should evaluate the applicability 

of Sign support in other institutional pharmacy settings.  

 

Finally, the unique psychosocial and socioeconomic footprint of South African 

marginalized communities, rendered by apartheid policies to be of a lower income 

group and poor educational status as described in the preliminary chapters of this 

dissertation, may have influenced the acceptability and usability findings of 

SignSupport to some extent as very different usability results may be attained with 

Deaf communities abroad.  As such, the findings generated from this research may 

have limited extrapolative clout for universal pharmacy contexts.  

 

8.1.3 Conducting research with the Deaf community  

The research team unanimously agreed that we would not attempt to design 

SignSupport without rigorous input and feedback from the Deaf community. 

However, not any of the researchers were fluent in signed language; consequently 

communication with the Deaf community was achieved through the interpretive 

services of SASL interpreters.   The prospect of doing so was met with reluctance.  

 

Sign language interpretation in data collection 

Not only was I hesitant due to the ethical and confidentiality implications of 

conducting research via a third party, but the logistical  inconvenience and expense 

of hiring interpreters and the fear that these interpreters would not ‘fit in’ and be 

accepted by our participant group magnified my resistance.  The dearth in 

published research with Deaf communities may be owing to similar reluctance by 

researchers to conduct studies via signed language interpreters. In reality however, 

the SASL interpreters were not only essential to the study progression, but they 

also provided a buffer to ease the tensions that exist between speaking and non-

speaking groups. For example, the researchers were reluctant to talk to one another 

during the study processes, so as to avoid causing the Deaf community to feel 
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excluded an as if we were speaking about them (deafness paranoia). With their 

presence however, the SASL interpreters could interpret whatever we were saying, 

even loose conversation that did not involve the research, and often the Deaf 

community responded via the interpreter. I also observed that all the interpreters 

became SASL interpreters due to having family members who are Deaf. As a 

result, they are able to understand the nuances of the Deaf community and were an 

indispensable information resource and a guide for the researchers throughout the 

study.  

 

Ethical issues were curtailed by having the sign language interpreters sign non-

disclosure agreements and the same participant information and consent documents 

as the participants. This study could not have progressed without the services of 

SASL interpreters unfortunately they are a scarce resource worldwide and 

concerted efforts should be made to train and employ interpreters not only in health 

facilities but also in academic endeavors with Deaf communities.   

 

Deaf community context 

Apart from undertaking all research-related endeavors via a third party (SASL 

interpreters), the specific cultural behaviors of Deaf people was another obstacle to 

surmount. Several psychosocial barriers were encountered in our study with the 

Deaf community. These included the strong sense of cultural connectedness within 

Deaf communities (which causes them to display reluctance in interacting with 

‘outsiders’); their diminished literacy capabilities; their impartiality to lip-reading 

and accommodation of their socio-economic circumstances. 

 

These factors had significant ramifications for study processes.  To overcome the 

reluctance among Deaf participants to engage in meaningful interactions with 

researchers, we had to invest significant amounts of time and effort in immersing 

ourselves in their community, building trust and familiarity until we were able to 

intuitively sense that they had become open to participation in the project and 

interaction with us.  While this initially delayed study proceedings, the time 

invested was well worth it as the research process ensued smoothly and without 

incident. In addition, it empowered the researchers with the skills and capability to 
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continue their work with the Deaf community well beyond the perimeters of this 

thesis. As researchers, our way of engaging with the Deaf community led to us 

unpacking the experiences of an isolated community relative to our own world 

view. By recognizing differences in our social, cultural and professional practices, 

we could contribute to a dialogical process that acknowledges the co-existence of 

different rationalities.  

 

Diminished literacy capability meant that we did not use typical methods of data 

collection. At no point did we rely on written or spoken means to obtain data. All 

responses from the Deaf community were given in signed language and translated 

for us as data by SASL interpreters. In a world where Deaf people are frequently 

forced to communicate in a language with which they are unfamiliar, this 

consideration was well appreciated by our Deaf participants who were notably 

relieved that they were not required to speak, lip-read or write anything. Even 

informed consent was taken by video recording a show of hands that they agreed to 

participate in the study.  

 

The Deaf communities, with whom we conducted research, were typically of a low 

socio-economic stature. In the initial stages of the research, many of them indicated 

concern with regard to whether they could afford the taxi or train fare to reach the 

research destination.  They were pleased by an offer from the research team to take 

care of all transport and meal costs. While this may be seen as an unethical 

incentive, it was crucial to ensuring study participation and creating a harmonious 

platform for meaningful engagement.  

 

 

8.2 PROVISION OF HEALTHCARE SERVICES FOR DEAF 

COMMUNITIES 

 

This section delves into difficulties encountered in the delivery of efficient and 

equitable healthcare services for Deaf people in South Africa. I explore the choice 

of mobile phone technology to alleviate some of these problems and suggest 

additional solutions to ensure acceptable levels of healthcare service delivery.  
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8.2.1 Disparities in healthcare services for Deaf people 

Findings from the literature and from this thesis suggest that the health care system 

in South Africa is failing to deliver equal and efficient healthcare services to Deaf 

people. Not only is the  healthcare system  inadequate to cater for  the specialized 

needs of Deaf people,  but society at large and academia too are failing to connect 

with Deaf communities to resolve their frustration and helplessness. One such 

example is that of waiting areas in public sector healthcare facilities. Not during the 

study, or in any prior experience did I observe any signed or pictorial information 

or instructions of how to proceed within the facilities. Literature about the 

frustration and struggles of Deaf people in waiting rooms in immense and 

unambiguous, with a plethora of reports of Deaf patrons waiting all day long only 

to not receive any services at all (Reeves et al., 2002; Iezzoni et al., 2004; Ubido et 

al., 2002, Kritzinger et al., 2014, Valios and Vale, 2004).  Similar situations occur 

in postal offices, banks and other situations where Deaf people are required to 

queue. Yet, with sophisticated technology at our disposal, this continues to be a 

problem for Deaf communities. When healthcare services are not available in a 

language that can be understood by patrons, it is clearly obvious that the plethora of 

health policy advocating for ‘equal rights’ and ‘equitable services’ for all citizens 

are clearly failing at an implementation level.  

 

8.2.2 Medicine-related problems faced by Deaf people 

In this thesis I have reported on at least three cases in which Deaf people did not 

use their medicines because they did not know the purpose thereof. Similarly, I 

quoted an author who reported on a case of a rape victim who received 

prophylactic therapy for HIV/ AIDS which she did not use because she had no idea 

of why she had to take the medicine. Subsequently, she was diagnosed as being 

HIV positive. These scenarios illustrate how the health-seeking behavior of Deaf 

people is negatively affected by the inability of healthcare staff to communicate 

with them in sign language. In addition, Deaf people often use medicines 

incorrectly and are more reliant on their own misconstrued instructions of using 

medicine than they are reliant on medicine instructions relayed to them by 
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pharmacists. As a result, they have many misconceptions with regard to how to use 

medicines, consequently taking medicines incorrectly and compromising their 

therapeutic outcomes (Ferguson  &  Liu, 2015; Haricharan et al., 2010; Reeves  et 

al., 2002). Once again, the right to healthcare is negated. 

 

8.2.3 Lack of access to healthcare information 

Perhaps the most significant observation of this thesis is the lack of access to 

general healthcare information faced by Deaf people. In a world where mainstream 

society relies heavily on media including television, radio, internet and printed 

media to glean general information on healthcare such as healthy lifestyles, eating 

habits, sexual behaviours etc., the Deaf community are wholly excluded. They 

cannot hear, therefore radio and television do not serve as sources of information, 

and their limited literacy prevents them from gleaning such information form the 

internet or printed media. From my observations throughout the research process, 

Deaf people really are ‘in the dark’ with regard to healthcare information. 

 

 Even the risks of pregnancy and sexually transmitted disease associated with 

sexual habits are unknown to many Deaf people. During both usability evaluations 

of SignSupport, Deaf participants indicated their approval of the application but 

desperately wanted a resource where they could find answers with regard to their 

healthcare questions for themselves and their family members. In modern times, we 

tend to do a web search on any question which we may ponder about. For most 

Deaf people, these resources are unusable due to their literacy deficits. And even 

when they are forced to seek healthcare services because they have no other option 

to find answers, healthcare professionals are unable to communicate with them. 

This lack of access to healthcare information is a critical issue that needs to be 

addressed with urgency. Pharmacists, along with other healthcare professionals 

would be failing in their professional obligation in not addressing the health care 

information needs of Deaf patients.   
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8.2.4 Lack of Deaf awareness among health care providers 

The problems that plague Deaf people are immense and may need a concerted and 

joint effort from the government, the healthcare sector and academia to combine 

skills and resources to address these issues.  The first step toward ensuring equal 

services is to eradicate the lack of Deaf awareness exhibited by healthcare 

professionals. Both from the reviewed literature (Huntington et al., 1995; Lomas, 

1998; Moola, 2010)  and in the findings from this dissertation, a common theme is 

that Deafness is not recognized nor understood by healthcare professionals. Being 

an ‘invisible disability,’ people often to not recognize that a person is in fact Deaf. 

Even when such recognition does occur, healthcare workers often have no idea that 

many Deaf people cannot lip-read and are unable to understand written instructions 

due to their literacy deficits. In the context of a healthcare facility, it is no wonder 

that Deaf people wait all day without being seen to and receive suboptimal services 

that do not cater for their special needs. 

 

 Personally, I too as a junior pharmacist working at a public hospital was unaware 

of the specific issues faced by Deaf people. When I interacted with a Deaf person, I 

attempted to speak as slowly as possible because I assumed they could lip-read. I 

also typed exhaustively long instruction labels for the medicines I was dispensing 

in the hope that they would face no ambiguity in understanding the instructions. I 

was wholly unaware that many Deaf people have reading difficulties.  Deaf 

awareness must be entrenched among healthcare workers. This can occur through 

inclusion of Deaf awareness in healthcare curricula, educational campaigns and 

symposia. Only when a healthcare worker is aware of what Deafness means will 

they have the motivation and knowledge to implement practical solutions to 

alleviate the difficulties faced by Deaf people at healthcare facilities.    

 

8.2.5 Policy implementation-an imperative for disability service delivery 

In addition to creating Deaf awareness, there must be an effort to implement human 

rights and disability policy. South Africa in particular has respectable policy in 

place to support all disabled people but such policy fails at an implementation 
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level. With regard to the Deaf community, legislation does not mandate signed 

language interpretive services at hospitals; neither does it specify any other 

disability specific services. Dialogues must be entered with authorities to ensure 

government adheres to and implement their policies and are held accountable 

should they fail to do so. Some suggestions to implement their policy for Deaf 

people are to mandate accessibility to sign-language interpretive services at all 

healthcare facilities. In addition, investing resources into infrastructure specific for 

Deaf people should be prioritized; this may include systems similar to those seen at 

fast-food outlets, where patrons are given a disk which vibrates accompanied with 

flickering lights to indicate that their order is ready to be collected. Similar disks 

should be provided to Deaf people at the reception and handed in at waiting rooms 

to indicate to staff and Deaf patients that it is their turn to either consult with the 

doctor or to collect their medicine. Another plausible suggestion is to include 

television screens in the waiting areas which run videos of sign language 

interpreters providing health-related information. This would mean that while 

waiting to be seen, Deaf people will be able to glean such information in their own 

language and may consequently learn the ambient healthcare information provided 

on mainstream television, radio and internet to which they are not normally privy.  

The availability of sign language interpreters, vibrating disks in waiting rooms and 

television screens broadcasting information in sign-language can potentially 

immensely improve the healthcare experience of Deaf people and perhaps even re-

integrate them into the healthcare system in a way that they feel like part of the 

system instead of as an outsider that nobody seems to see or hear. Perhaps such 

measures may alter their health seeking behaviors and even desegregate them from 

mainstream society.  

 

8.3  A MOBILE PHONE INTERVENTION AS AN OPTION TO 

FACILITATE COMMUNICATION BETWEEN DEAF PATIENTS 

AND PHARMACISTS 

 

SignSupport is a mobile phone application crafted to assist Deaf people in their 

interaction with pharmacists, with the overarching goal of positively impacting 
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their medicine-related health outcomes. This dissertation is centered on the design 

and evaluation of SignSupport in this regard.  

 

8.3.1 SignSupport usability evaluation 

Both a pilot study and real-world experimentation of SignSupport yielded 

overwhelmingly positive results. Pharmacists reported that the application was easy 

to navigate and that it would easily fit into their regular practice activities.  They 

were confident that it has the capability to accurately translate medicine 

instructions into signed language, but requested that they be provided with a short 

instruction manual should they have any practical problems with the application. 

Dispensing time using SignSupport does not differ greatly compared to regular 

dispensing. In a resource constrained, high workload environment this is crucial to 

ensure the acceptability of the application. Deaf participants also indicated their 

approval of the application. In particular they appreciated the sign language format 

and that they were not at all required to use spoken or written language when using 

SignSupport. In addition, they expressed appreciation for the autonomy and 

independence they were afforded by using the application. 

 
8.3.2 Mobile phone technology  

The choice of mobile phone technology as a medium to achieve these goals was 

found to be appropriate and had many advantages. All participants (pharmacists 

and Deaf community) were familiar with smart phone technology and were easily 

able to use the application. Majority of the Deaf participants own their own 

smartphones and would be able to download the application if it were available in 

their play store. Being on mobile phones, the application is in a compact package 

that is easily portable for Deaf people; this feature is essential for the daily 

reminders to take medicines that are input into the phones by pharmacists. Lastly, 

all the phones were able to play the SASL videos clearly and with no delay, 

indicating that the technology is compatible with that of mid-range commercially 

available smart phones.  
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8.3.3 SignSupport limitations 

In spite of these positive findings, evaluation of SignSupport highlighted a number 

of limitations. The first limitation is that SignSupport is context specific for 

hospital pharmacy, and while it can be easily adapted to accommodate a 

prescription scenario in a retail pharmacy, it is not suited to a situation in which a 

patient seeks health advice and treatment for a minor ailment. Such a service entails 

primary health care which is integral to the health system in South Africa, where 

resources or capacity to treat people at a tertiary care level is severely limited. 

Moreover, Deaf community members are desperate to have somebody to be able to 

assist them at the primary care level, which often does not happen due to the 

existing communication barriers. SignSupport cannot be adapted to accommodate 

such services; the prototype would fail for reasons similar to the faults of the 

Looijestein-Mutemwa doctor-Deaf patient prototype; the domain of possible 

interactions between a pharmacist and a patient seeking ambulatory care is simply 

too large to be contained in SignSupport. Just as SignSupport was designed to 

bridge the communication gaps existing in the dispensing of prescription 

medicines, alternative methods should be explored to facilitate the provision of 

over-the-counter medicines for minor ailments.  

 

Secondly, the application is not able to achieve a dyadic interaction between a 

pharmacist and Deaf patient. This implies that SignSupport is unable to achieve a 

two-way system of communication, incorporating receiver (Deaf person) feedback, 

response and questions to the message (medicine instructions) given buy the sender 

(pharmacist). With regard to pharmacists’ professional practice philosophy, this 

means that pharmaceutical care, which depends on mutual engagement between 

pharmacist and patient, cannot truly be achieved. Instead, SignSupport is able to 

accomplish only an aspect of pharmaceutical care: the communication of medicine 

instructions. While this is a significant accomplishment and a core duty of 

pharmacist which is very difficult to fulfil without SignSupport, cognizance must 

be taken of the fact that we must continue to strive for pharmaceutical care 

provision and equitable and efficient service delivery for Deaf people.   
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8.4  LOOKING FORWARD: PHARMACISTS AND PHARMACY 

FACULTY AS CHANGE AGENTS TO SEEK SOLUTIONS TO THE 

MEDICINE-RELATED PROBLEMS FACED BY DEAF 

COMMUNITIES 

This dissertation aimed to craft a solution for the linguistic barrier that is evident 

between pharmacists and Deaf patients. During our investigation, we were 

confronted with the reality that the barriers that exist are not only linguistic, but 

also sociological and psychological. One of the main barriers that exist is from the 

pharmacists and other health care practitioners is the lack of Deaf awareness. 

Healthcare personnel are not able to meet the needs of patient if they are unaware 

of what those needs are. This can be illustrated in the waiting room scenario and in 

the patient counselling situation. In waiting rooms Deaf people wait all day without 

being seen to. Deafness is not visible, personnel do not recognize that the person 

sitting there all day is Deaf and unable to hear their name being called or query 

how much longer their prescription will take to be processed.  During their 

consultation at the healthcare facilities and pharmacies, doctors and nurses and 

pharmacists may not understand the complexities of Deafness. Such complexities 

include literacy and cognitive deficits, inability or unwillingness to lip-read and the 

nuances of Deaf culture.  Furthermore, the heterogeneity of Deafness means that 

Deaf people cannot all be treated in the same manner, negating a one-size fits all 

solution. The reviewed literature and findings from this thesis have indicated this 

lack of Deaf awareness. Consequently, healthcare professionals do not respond 

appropriately to Deaf people. They talk more slowly in the hopes that the Deaf 

person can lip-read, and provide spoken written treatment consent form and 

healthcare instructions as though the Deaf person is able to hear and read 

proficiently. The importance of experiential and service-oriented curricula that 

target patrons with disabilities should be prioritized in institutions of higher 

learning.  
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8.4.1 Experiential and service-oriented curricula 

The solution to the problems faced by Deaf communities in relation to health care 

may plausibly lie in the reform of the academic curricula of healthcare 

professionals, including pharmacists. In the mandatory undergraduate curriculum 

and embedded in social accountability of pharmacy schools, Deaf awareness must 

be prioritized thereby empowering graduates with the knowledge and skills to 

appropriately provide medicine-related care to Deaf people. It is enormous injustice 

that healthcare workers are not specifically trained in handling the needs and 

complexities associated with disabled groups. Pharmacy schools in particular 

should aspire to become socially accountable. Research, education and service 

activities of pharmacy schools should be aligned with social accountability criteria 

and principles of equity, quality, relevance and cost-effectiveness (Boelen et al., 

2012). 

 

Smith et al (2010) report that while cultural competency has been adopted as a 

focus area in education, ethnic and racial demographics are called attention to and 

alternative cultures, including disabled groups have typically been 

underrepresented.  Pharmacy education has recognized the importance of cultural 

competency training as a means of diminishing health disparities. This is evident in 

initiatives by various colleges and schools of pharmacy to include such training in 

their curricula. However, few institutions identify disability as a culture (Smith et 

al., 2010), with even fewer providing disability-specific education. Moreover, even 

if disability-specific training is incorporated into curricula, such training must not 

comprise wholly of didactic, classroom type teaching. To truly understand the 

nuances of disabled culture such as the Deaf community, learning must be 

experiential in nature. This may include service-learning, community-based 

learning or inter-professional service experiences which are combined with other 

healthcare students. The diversity of cultural competency training methods that are 

already embedded in many schools of pharmacy worldwide indicates that the 

specific cultural issues which affect the medicine–related needs of the Deaf 

community can be addressed in the professional curriculum. In doing so, pharmacy 

students can learn about the needs of Deaf people and may be trained to adopt 
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constructive approaches in an attempt to ease their experience at health care 

facilities.  

 

 In my experience working with Deaf communities over the past few years, I 

believe that even minor practice change by pharmacists, such as realizing that the 

person in the waiting room is Deaf and will probably not hear their name being 

called, or recognizing that the Deaf person cannot understand written instructions 

well and using alternative methods of instruction, can have potentially positive 

impact on patient health seeking behavior and even quality of life.   

 

This dissertation has demonstrated that glaring gaps and inequalities exist in the 

provision of healthcare services for Deaf people. Healthcare professionals are 

failing to provide the services so desperately needed by this community. In the 

broader perspective,  Frenk et al., 2010 indicate that this failure to provide services 

appropriate to communities is a global and widespread phenomenon.  Causal to this 

trend is the failure of professional education to keep pace with changing and 

escalating health challenges, not localized to any one group or community (Frenk 

at al., 2010 ).  This calls for global reform by way of a universal social movement 

to adapt core competencies of graduating healthcare professionals with competency 

based–curricula that is responsive to changing health needs, rather than curricula 

that is dominated by static and outdated course-work (Frenk et al., 2010). With 

increasing technological advances, pharmacists have the potential to become agents 

of change in provision of pharmaceutical care for people with disability.  

 

8.4.2 Pharmacists as change agents 

In modern day society, medicines are an important commodity upon which society 

relies for their health and wellbeing as it enables the treatment of acute and chronic 

medical conditions. Accordingly, pharmacists play significant roles in society not 

only as the custodians of medicines but also a convenient and accessible resource 

for health-related information and advice. Often situated within communities, they 

serve as the first port-of-call for people requiring health-related attention and are 

typically respected and trusted members of society with strong connections to the 
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communities they serve. This renders pharmacists well placed to affect social 

change with regard to health-related quandaries, both for mainstream society and 

marginalized groups. For the Deaf community, the prospect for change is even 

better when pharmacists have been trained about the characteristics of Deafness 

and the nuances of Deaf culture.  

 

This dissertation has created a strong case for social transformation with regard to 

the healthcare of Deaf people. Such change must be effected both within the Deaf 

community themselves and with the practice behaviors of health care professionals. 

With regard to the Deaf community, pharmacists are required to interact more 

closely to breakdown the misconceptions they have about using medicines. More 

specifically, pharmacists are pivotal in providing the health-related information 

which Deaf community so desperately requires. Such an initiative could inform and 

motivate Deaf people towards positive health outcomes. The barriers faced by Deaf 

people in healthcare are not only lingual; it is also psychological and psychosocial.  

As a dependable and trustworthy information resource for the Deaf community, 

pharmacists can encourage Deaf people to interact more readily with hearing 

society and so too, encourage the hearing members of the community to learn about 

Deafness and create awareness for the plight of Deaf people. 

 

8.4.3 The role of higher education in social redress 

Universities are globally recognized as institutions of higher learning and 

knowledge production and transfer. They are lesser known for another important 

role; that of being centers for social transformation. The academic project is not 

only about intellectual effort, but also about critical engagement, connectedness 

with society, inclusiveness and about using the knowledge that is produced for the 

betterment of people’s lives. Yet, universities are dichotomously polarized 

institutions. One the one hand, the focus is the ‘pure science.’ It is about generating 

new knowledge, about maximizing publications as a source of revenue and about 

networking with international societies and partners securing large-scale funding 

for research. On the other hand is the ethical project, which includes engaging with 

communities, creating a culture of connectedness and social accountability in order 
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to dismantle the inequalities and injustices that exist in society. This is especially 

important in South Africa, which, twenty years into its democracy, remains one of 

the most unequitable and socio-economically divided countries the world over. 

This inequality suggests that universities are failing at fulfilling their dual roles, 

that the intellectual project is prioritized over the ethical project. If this were not 

indeed the case, a community would not suffer the plight and remain an ignored 

and unheard voice as the Deaf communities have been for the past decades.  

 

The unfortunate reality in South Africa is that, like the Deaf community many 

minority groups and marginalized societies suffer social, educational, economic, 

linguistic injustices. This dissertation has only examined the quandaries of the Deaf 

community. As a multidisciplinary group, we have used the resources of the 

university and tapped into the skill sets of various individuals at institution of 

higher learning and within the community itself to find solutions. Our team 

continues to engage with Deaf communities in the Western Cape to seek 

resolutions for the issues that SignSupport could not solve. Such efforts require 

rigorous and continued efforts in the field, engaging with communities to create 

tangible solutions aimed at social redress. Universities battle to acknowledge such 

efforts in a manner that is equivalent to the acknowledgment afforded to the 

production and dissertation of new ‘scientific’ knowledge. This is regrettable, and 

if universities are to fulfil their fundamental role of societal transformation they 

must prioritize work aimed at social redress and work which applies their 

institutional knowledge and skill for benefit of marginalized communities. 

 

8.5  FUTURE WORK and CONTINUING INVOLVEMENT WITH DEAF 

COMMUNITY PARTNERS  

While this dissertation is approaching its conclusion, several initiatives continue to 

run with the SignSupport project and with Deaf communities in the Western Cape. 

Below I briefly outline these initiatives and future endeavors which are in the 

pipeline: 
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• Work with Deaf communities in the Western Cape continues. Members of 

the research team have established relationships with additional rural-based 

Deaf communities outside of Cape Town. We also continue our affiliations 

with the DCCT and DeafSA Paarl, who have eagerly requested to know the 

outcomes of this study.  Symposia to disseminate the study findings to these 

Deaf communities are scheduled for January 2016. 

 

• As a result of the finding from this thesis that Deaf people experience 

marked limitations in access to healthcare information, SignSupport is 

being modified to include videos on healthcare information topics including 

diabetes, healthy sexual behaviours, HIV/AIDS and sexually transmitted 

diseases, chronic illnesses, asthma etc.  

 

• Randomised control trials are planned in which Deaf people take actual 

medicines as per SignSupport-assisted instructions with a view to have the 

application registered by the relevant medical and health authorities in 

South Africa. This would enable the application to become market–ready 

and commercially available. 

 

• While SignSupport is the main thrust of this thesis, major findings which 

are not related to SignSupport have emerged. These include the difficulties 

experienced by Deaf people at health care facilities, the lack of Deaf 

awareness by health care providers, and the lack of access to healthcare 

information experienced by Deaf people. I plan to disseminate these 

findings at conferences targeted at healthcare professionals including 

pharmacists, and at pharmacy academia. I also hope to disseminate such 

findings to the nursing community and the medical community.  

• Being an academic staff member at UWC School of Pharmacy, I intend to 

embed Deaf awareness training within the school’s experiential learning 

program. Outcomes from these initiatives will be shared with other schools 

of pharmacy in the country in the hope that they entrench similar programs 

in their curricula.  
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CHAPTER NINE 

 

CONCLUSION AND RECOMMENDATIONS 

 

___________________________________________________________________ 
 

The purpose of this closing chapter is to reconcile the findings of this dissertation 

with the primary research objectives. In addition, I deliver a list of 

recommendations for prospective related studies and a proposed follow-up plan to 

advance SignSupport to a market-ready finalized version.  

___________________________________________________________________ 
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 9.1 Distillation of findings 

The evidence demonstrated in this thesis has shown that glaring inequities exist in 

the provision of medicine-related care services to people in Deaf communities. 

Deaf people experience numerous challenges including attitudinal barriers of 

healthcare personnel, a lack of Deaf awareness and suboptimal service delivery, all 

of which impact their health-seeking behavior and the attainment of positive 

therapeutic outcomes. Poor pharmaceutical service delivery, amongst other 

challenges such as general lack of literacy, has translated to Deaf patients taking 

medicines incorrectly or not at all, misconceptions with regard to the use of 

medicines and non-adherence to treatment.   

 

To address these issues, a multi-disciplinary effort was undertaken to design and 

evaluate a mobile phone intervention to facilitate communication between 

pharmacists and Deaf people.  From these efforts, we were able to successfully 

extract a dialogue pattern typically exhibited by pharmacists during dispensing 

interactions  to build a communication structure for the mobile phone intervention.  

Thereafter, I undertook the conceptual processes of elucidating a medicines 

database and a symptoms/illnesses database to program into our intervention. The 

next step was to verify SASL videos which translate the communication structure 

and illness/ symptoms names into sign language for the information of Deaf 

patients.  The collation of the afore-mentioned dialogue pattern, medicines 

database, symptoms/illnesses database and verified videos culminated in the first 

functional version of our intervention, called SignSupport. 

 

 Iterative usability tests of SignSupport in a simulated dispensary and a real-world 

hospital pharmacy revealed positive and remarkably similar results. Both 

pharmacists and Deaf people indicated their approval of the application and 

indicated that they would most likely use it in the future. While evaluation of 

SignSupport was found to be effective in the purpose for which it was designed, 

study findings highlighted its limitations in interaction between a pharmacist and 

patient. Such limitations include that it does not allow for a dyadic mode of 

communication and as such and is not able to facilitate the provision of 
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pharmaceutical care. Although not within the scope of SignSupport, Deaf 

participants were disappointed that the application is not able to provide 

generalized healthcare information. This was identified as a completing study 

finding; Deaf people are desperate for access to healthcare information in a 

medium and language that they can understand.  

 

This thesis and the literature have indicated that attention must be called to 

healthcare service provision to Deaf people. I have discussed policy 

implementation and the role of pharmacists and pharmacy faculty in addressing the 

health disparities for Deaf people. The literature has demonstrated that involving 

practicing professionals and institutions of higher learning bodes well for initiatives 

geared toward social transformation.  

 

9.2 Recommendations for SignSupport 

With a view to advance SignSupport to a market-ready version appropriate for 

implementation and use by Deaf people, the following recommendations are 

proposed: 

a) Populate SignSupport programming infrastructure with additional dosage 

forms, in the same way that we incorporated tablets and capsules.  

b) Add combination dosage forms to the program.  

c) After accomplishing (a) and (b), subject the application to usability 

experimentation to detect any problems with the system. 

d) Once completed, present the application and usability results thereof to the 

relevant statutory authority which may deem it necessary to register as a 

medical device. Even if this is not the case, obtain the necessary regulatory 

permission to make SignSupport commercially available as an application 

that can be downloaded on commercially available phones.  

e) Continue to evaluate SignSupport by users and have a system in place to 

maintain and upgrade the application as necessary.  
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9.3 Recommendations beyond SignSupport 

Findings from this study have brought to light  a several issues faced by the Deaf 

community which  are beyond the scope of SignSupport  and warrant  further 

research and continued interactions with the Deaf community to address these 

issues.  As such, the following recommendations are proposed: 

 

a.) Establish sign-language interpreter roles in healthcare facilities 

Findings in the literature and from this thesis create a substantial case for the 

inclusion of sign-language interpreters at healthcare facilities. Deaf people 

uncontestably prefer to interact with healthcare professionals with the assistance of 

sign-language interpreters and the many medicine and health-related problems they 

encounter presents a strong case for this.  The South African government needs to 

be made aware of this, and also that they are failing to implement their policies 

with respect to the specific need s of the Deaf community. Alternatively, authorities 

should look toward up-skilling healthcare staff to learn sign-language and assess 

the feasibility and practicality thereof.  

 

b.)  Undergraduate pharmacy training 

Pharmacists possess generic skills to provide patient counselling.  They however 

lack the awareness of Deafness to recognize that they must adapt these skills to 

suite the specific characteristics of the Deaf community which results in poor 

application of their skills in interactions with Deaf patients. To gain such 

awareness, they must be afforded opportunities to engage meaningfully and 

critically to recognize their own skills deficits and identify the struggles faced by 

the Deaf community. This can occur through experiential and service-orientated 

initiatives which afford students the opportunity to immerse themselves in the Deaf 

community. 

 

c.)  Establish meaningful connections between pharmacists and Deaf 

communities 

As custodians of medicine and trusted members of society, pharmacists are 

conveniently and ideally placed to provide healthcare services and information to 
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Deaf people. Through continued professional development which is mandatory for 

pharmacists in South Africa, they can develop the skills and solutions they require 

to interact more readily with Deaf people. The Deaf community is desperate for 

access to health-related information since they are unable to glean such information 

from the means typically used by the hearing society (radio, television, printed 

media, internet etc.).  In this regard, pharmacists are an untapped resource and their 

potential for meaningful engagement with Deaf people as providers of such 

information is plausibly significant.  

 

d.)  Embed inclusive research in institutions of higher learning as vehicles for 

social change  

This dissertation has merely presented a case of one marginalized community who 

urgently require the attention of efforts of professionals, society and academia to 

alleviate the enormous health disparities they face on a daily basis.  Universities 

have the resources and multiple skill levels to address such problems, not only for 

Deaf people but for many other forgotten communities who can benefit from the 

varied skills and services of such institutions.  Social accountability must be 

embedded as a core activity of universities and such endeavors must be given equal 

acknowledgement as knowledge production and publication of research. Attempts 

at social redress can be greatly improved by the active and continued involvement 

of institutions of higher learning through research, education and service. 

Furthermore, dismantling academic silos has the potential to enrich and improve 

not only the lives of the societies we serve, but also challenge the status quo of 

academia.  

 

9.4 Concluding remarks 

In the early chapters of this thesis I presented comparison of a hearing baby and a 

Deaf baby, painting a picture of the numerous and varied social, psychological, 

socio-economic, developmental and emotional struggles of Deaf people throughout 

their lifespan. SignSupport was successfully developed as a novel intervention 

capable of communicating medicine instructions to Deaf people in a manner 

acceptable to the Deaf community and pharmacists in the Western Cape Province 
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of South Africa.  Through SignSupport, this thesis has merely presented one 

potential avenue of support; the truth of the matter is far more can be done for the 

Deaf community not only to improve their health status, but also to re-integrate 

them into society as equally important members. The future health and wellbeing 

of the Deaf community hinges on human efforts to alleviate their struggles 

However, this will remain a mere ideology unless pharmacists, other healthcare 

professionals and pharmacy faculty mobilize their efforts behind this strategy.  

 

   _____________________________________________________________ 
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APPENDIX A:  ROLES, AFFILIATIONS AND PARTNERS  

 

 Role Affiliation Supervisor Co-researchers 

Mariam Parker Pharmacist 
Member 

UWC School of 
Pharmacy 

Angeni Bheeki 
William 
Tucker 

Assistant  researchers: 
Golden. T 
Gusha.S 
Higgins.K, 
Mack. L 
Made. S 
Mnguni. N 

Ahmed. N 
Chen. ST 
De Kock. K 
Potelwa.A 
Sehume B 
 

Arendse. T 
Julius.E 
Mashaba. C 
Mohammed. M 
Moola, M 
Smith, N 

Michael 
Mothlabi 

Computer 
programmer 

UWC Computer 
Science 

Meryl Glaser 
William 
Tucker 

 N/A 

Prang 
Chininthorn 

Industrial design 
member 

Delft University 
of Technology 
(Netherlands) 

William 
Tucker 
Adinda 
Freudenthal  

N/A 

DCCT Input in design 
and preliminary 
testing 

DEAFSA Meryl Glaser N/A 

Paarl DEAFSA Hospital testing DEAFSA N/A N/A 
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APPENDIX B: SCOPE OF WORK

Motlhabi: 
Programming 

aspects 

Scope of Work 
M

ob
ile

 H
ea

th
 c

om
m

un
ic

at
io

n 
A

id
 fo

r 
D

ea
f P

eo
pl

e 

Prospective 
student 

Collate pharmaceutical 
aspects to inform design of 

application 

Obtain Deaf community 
insights/ experiences with 

medicine use 

Design application to aid pharmaceutical 
communication in dispensing medicines to 

Deaf people. Record SASL videos 

Design and programme application to assist 
pharmaceutical communication for other dosage 

forms of medicines 

Chininthorn: 
Design 
aspects 

Parker: 
Pharmacy 

aspects Test the application with pharmacist users 

Programme application onto mobile cellular 
smart-phone to aid pharmaceutical 

communication in dispensing medicines (oral 
solid dosage forms) to Deaf people 

Design pharmaceutical 
pictograms for Deaf users 
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APPENDIX C: PARTICIPANT INFORMATION SHEET (Baseline study) 

 

 

 

  

Investigating medicine use in the Deaf community: toward informing a mobile cellular 
phone pharmaceutical application for Deaf users and pharmacists 
Background:  
 
You are invited to partake in a research study Medicine use in the deaf community. Before 
deciding to participate in this study, it is important that you understand why the research is 
being done and what it will involve. Please take your time to read the following information 
carefully. Please ask the researcher to clarify any unclear information. 
 
Purpose of the Research: 
This research study is designed to obtain information that may possibly inform a mobile 
application on Android media to enable communication between a pharmacist and a deaf 
patient. The data from this research will be used to explore medicine use by obtaining 
information from the deaf patients, to highlight the possible challenges faced by deaf 
patients regarding access to health care information, to possibly improve adherence to 
medicine use in deaf patients, to highlight possible successful mechanisms regarding 
medicine use in deaf patients 
 
Study Procedure:  
Your expected time commitment for this study is: time (1 hour 30 minutes) 
The study will be conducted in the form of a focus group interview/ key informant 
interview/ simulated dispensing role-play format. 
 
Risks:  
There are no risks of participating in this study. Everything you say to us will be kept 
confidential. Interviews will be tape recorded and responses will also be recorded in writing 
but no names will be used in transcription of the data thereby ensuring confidentiality, you 
may decline to answer any or all questions and you may terminate your involvement at any 
time if you choose. The same applies for the simulated role-plays which will be video 
recorded.  
There will be no direct benefit to you for your participation in this study. However, we hope 
that the information obtained from this study may help the health pharmacists and health 
care workers to improve service deliveries to the facilities. 
 
Confidentiality:  
We assure you that every effort will be made by the researcher to maintain your 
confidentiality including the following:  
• Assigning code names/numbers for participants that will be used on all researcher notes 

and documents.  
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• Notes, interview transcriptions, video recordings and transcribed notes  and any other 
identifying participant information will be kept in a locked file cabinet in the personal 
possession of the researcher. When no longer necessary for research, all materials will 
be destroyed. 

• The researcher and the members of the researcher’s committee will review the 
researcher’s collected data. Information from this research will be used solely for the 
purpose of this study and any publications that may result from this study. Any final 
publication will contain the names of the organizations and researchers that have 
consented to participate in this study (unless they have requested anonymity): all other 
participants involved in this study will not be identified and their anonymity will be 
maintained  

 
Each participant has the opportunity to obtain a transcribed copy of their interview. 
Participants should request a copy of the interview if desired.  
 
Person to Contact:  
Should you have any questions about the research or any related matters, please contact 
the researcher at the details below. 
 
Voluntary Participation:  
Your participation in this study is voluntary; it is up to you to decide whether or not to take 
part in this study. If you do decide to take part in this study, you will be asked to sign a 
consent form. If you take part in this study, you are still free to withdraw at any time 
without reason. You are free to not answer any question or questions if you choose. This 
will not affect the relationship you have with the researcher.  
 
Unforeseeable Risks:  
There may be risks that are not anticipated. However every effort will be made to minimize 
any risks.  
 
Costs to Subject:  
There are no costs to you for your participation in this study  
 
Compensation:  
There is no monetary compensation to you for your participation in this study.  
 
Principal Investigator: Ms M. B. Parker 
Department: Pharmacy Practice   
E-mail:  mbparker@uwc.ac.za 
 
Signature: ____________________     Date: ____________________ 
 
 
 
 
 
 

mailto:mbparker@uwc.ac.za
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APPENDIX D: CONSENT FORM (Baseline study) 

 

 
 

Title: Investigating medicine use in the Deaf community: 

toward informing a mobile cellular phone 

pharmaceutical application for Deaf users and 

pharmacists 

 

 

Declaration by participant: 

By signing below, I …………………………………..…………. agree to take part in a research study 

entitled: Investigating medicine use in the Deaf community: toward informing a cellular 

phone mobile pharmaceutical application for Deaf users and pharmacists 

 

I declare that: 
• I fully understand the consent form and it is signed a language with which I am fluent 

and comfortable. 
• I understand that taking part in this study is voluntary and I have not been pressurised to 

take part. 
•  I may choose to leave the study at any time and will not be penalised or prejudiced in 

any way. 
•  I understand that I will be given a copy of this consent form upon request 
• I voluntarily agree to take part in this study (Investigating medicine use in the Deaf 

community: toward informing a cellular phone mobile pharmaceutical application for 
Deaf users and pharmacists) 

 
Signed at (place) ......................…........…………..on (date)…………....……….. 2012 
 

...........................................                  ...................................... 

Signature of participant            Signature of witness 
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APPENDIX E:   DECLARATION OF PARTICIPANT INFORMATION BY 

INTERPRETER (Baseline study) 

 

 

 

 

 

 

Title: Investigating medicine use in the Deaf community: 

toward informing a cellular phone mobile 

pharmaceutical application for Deaf users and 

pharmacists 

 

 

I (name) ……………………………………………..……… declare that: 
• I assisted the investigator (name) ………………………………………. to explain the 

information in this document to (name of participant) 
………………………….…………….. using the language medium of South African Sign 
Language. 

• We encouraged him/her to ask questions and took adequate time to answer them. 
• I conveyed a factually correct version of what was related to me. 
• I am satisfied that the participant fully understands the content of this informed 

consent document and has had all his/her questions satisfactorily answered. 
• I shall keep all information conveyed to me by the participants confidential. 

 
Signed at (place)......................…........……………..on (date)…………....………2012 
 
.....................................................         .................................................... 

Signature of interpreter     Signature of witness 
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APPENDIX F:   FOCUS GROUP GUIDELINE (Baseline study) 

 

 
 

Title: Investigating medicine use in the Deaf community: 

toward informing a mobile cellular 

phonepharmaceutical application for Deaf users and 

pharmacists 

 

 

Background questions: 
1. Where do you live? 
2. What is your age? 
3. How long have you been Deaf? 
4. What is your level of schooling? Primary, secondary or tertiary? 
5. Do you make use of the public or private health sector? 

 
Focus group guidelines: 

1. How often do you interact with a health care provider with respect to receiving 
medication? 

2. How often do you go to the pharmacy and speak to the pharmacist? 
3. Describe your experience when going to the pharmacy? 
4. Are you on any medication? 
5. What type of medication are you on? (chronic/acute)? 
6. Do you know what your medication is for? 
7. How do you take your medication? 
8. When do you take your medication? 
9. Do you take them regularly and on time as instructed? 
10. Who told you how to take your medication? 
11. Is it difficult to take your medication? 
12. What are the difficulties? Why? 
13. How can a pharmacist make it easier for you to take your medication? 
14. Which communication style do you prefer: signing or lip-reading? Why? 
15. Do you prefer the use of pictograms? 
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APPENDIX G:   KEY INFORMANT INTERVIEW GUIDELINE (Baseline study) 

 

 
 

Title: Investigating medicine use in the Deaf community: 

toward informing a mobile cellular phone 

pharmaceutical application for Deaf users and 

pharmacists 

 

1. Do you think Deaf people use medicines correctly? 

2. Who instructs them on how to use medicines? 

3. Are there any misconceptions of the Deaf regarding medicine use? 

4. Are there any challenges of the Deaf with regard to medicine use? 

5. What do they know about their medication? 

6. Which communication method do you feel is most effective when you communicate 

with the Deaf, lip reading, signing?  

7. Do you think that pictograms are effective when communicating with the Deaf? 

8. What do you think plays a role in having a positive outcome when using medicine? 

9. How are they able to use their medication correctly? 

10. Do you think that there is or should be a relationship between the Deaf patient and 

a pharmacist? 

11. What do you think the relationship is like between a Deaf patient and a pharmacist? 

12. What do you think the relationship should be like between a Deaf patient and a 

pharmacist should be like? 

13. What do you think can be done by pharmacists to improve the quality of life of Deaf 

individuals? 
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APPENDIX H:   OSCE CHECKLIST FOR DIALOGUE PATTERN (Baseline 

study) 

 

OSCE (Modified) Points 

 
STEP A:  

1. Greeting 
2. Confirm identification 
3. Clarification of the problem 

 
STEP B: General history 

4. Age 
5. Physiological  status (weight etc. ) 
6. Allergies and Reactions to drugs 
7. Previous and Current illness 
8. Medicines were taken in the last 6 months 
9. Current medication 

 
STEP C: Social professional information 
 

10. Access to water and meals 
11. History of Illnesses in the family 
12. Smoking/exposure to smoking and alcohol  use 
13. Diet (in relation to specific disease) 

 
STEP D: Clinical reasoning  

14. Explanation of current problems 
15. Reassure patient 
16. Relevant Drug and non-drug treatment 
17. Directions for use  
18. Warning and recommendations 
19. Test recall 
20. Follow-up (if necessary) 
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APPENDIX I:   PARTICIPANT INFORMATION SHEET FOR PHARMACY 

STUDENTS/PHARMACISTS  

 

Title: Testing and modification of SignSupport®: a mobile phone application 
prototype for Deaf users and pharmacists 

 

Background:  

You are invited to partake in a research study on SignSupport use in a pharmacy 
environment. Before deciding to participate in this study, it is important that you understand 
why the research is being done and what it will involve. Please take your time to read the 
following information carefully. Please ask the researcher to clarify any unclear information. 

 

Purpose of the Research  

This research study is designed to obtain information that would determine usability and 
improve the mobile application, SignSupport, on Android media to enable communication 
between a pharmacist and a deaf patient. The data from this research will be used to explore 
SignSupport use by obtaining information from pharmacy students/pharmacists and to 
highlight the possible challenges faced by the students regarding the dispensing of medication 
to Deaf participants whilst using the mobile application on site in a simulated/ real world 
hospital dispensary, simulating the dispensing of fictitious prescriptions to a Deaf person. 

 

Study Procedure:  

Your expected time commitment for this study is: 

The study will be conducted in the form of a role-play in which you (the pharmacy 
student/pharmacist) will be dispensing medication to a deaf patient in a simulated/ real world 
dispensary while using the mobile application. The entire role-play will be recorded. 

 
Risks:  

There are no foreseeable risks associated with participation in this study. Everything you do 
will be kept confidential and will be video recorded and no names will be used in 
transcription of the data thereby ensuring confidentiality. You may terminate your 
involvement at any time, provided that you have notified the research members 24 hours in 
advance of your intent to terminate your participation.  

Confidentiality:  

We assure you that every effort will be made by the researcher to maintain your 
confidentiality including the following:  
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Assigning code names/numbers for participants that will be used on all researcher notes and 
documents.  

Notes, interview transcriptions, transcribed notes and any other identifying participant 
information will be kept in a locked file cabinet in the personal possession of the researcher. 
When no longer necessary for research, all materials will be destroyed through shredding. 

The researcher and the members of the researcher’s committee will review the researcher’s 
collected data. Information from this research will be used solely for the purpose of this study 
and any publications that may result from this study. Any final publication will contain the 
names of the organizations/researchers that have consented to participate in this study (unless 
requested anonymity): all other participants involved in this study will not be identified and 
their anonymity will be maintained. 

 

Person to Contact:  

Should you have any questions about the research or any related matters, please contact the 
researcher at the details below.  

Voluntary Participation:  

Your participation in this study is voluntary; it is up to you to decide whether or not to take 
part in this study. If you do decide to take part in this study, you will be asked to sign an 
informed consent form.  

 

Unforeseeable Risks:  

There may be risks that are not anticipated. However every effort will be made to minimize 
any risks pertaining to or arising from this study.  

Costs to Subject: There are no costs to you for your participation in this study.  

 

Compensation:  

There is no monetary compensation to you for your participation in this study. A certificate of 
acknowledgement will be given at the end of the research study to acknowledge your 
participation. 

 

Principal Investigator:  Ms M. B. Parker 

Department:   Pharmacy Practice   

E-mail:    mbparker@uwc.ac.za 

Contact number:   083 650 1644 

 

Signature:  ____________________ 

mailto:mbparker@uwc.ac.za
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APPENDIX J:   INFORMED CONSENT DOCUMENT FOR PHARMACY 

STUDENTS/PHARMACISTS  

 

 

 

Date:       ____________________ 

Title: Trial testing and modification of SignSupport®: a mobile phone application 

prototype for Deaf users and pharmacists 

 

 

DECLARATION BY PARTICIPANT 

By signing below, I (full name) …………………………………..…………. agree to take 
part in a research study entitled: Trial testing and modification of SignSupport®: a mobile 
phone application prototype for Deaf users and pharmacists 

I declare that: 

• I fully understand the consent form and it is signed in a language with which I am 
fluent and comfortable. 

• I have had a chance to ask questions and all my questions have been adequately 
answered. 

• I understand that taking part in this study is voluntary and I have not been pressurised 
to take part. 

• I may choose to leave the study at any time given that I notify the researcher 24 hours 
in advance and will not be penalised or prejudiced in any way. 

• I understand that I will be given a copy of this consent form. 
• I voluntarily agree to take part in this study: Trial testing and modification of 

SignSupport®: a mobile phone application prototype for Deaf users and pharmacists 
 

Signed at (place) ......................…........….on (date)…………....……….. 2015 

 

…….............................. 

Signature of participant  

 

..................................... 

 Signature of witness 
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APPENDIX K:   DECLARATION BY INTERPRETER 
 

 
 

Title: Trial testing and modification of SignSupport®: a mobile phone application 
prototype for Deaf users and pharmacists 

 
I (full names) ……………………………………………..……… declare that: 

• I assisted the investigator (name) ………………………………………. to explain the 
Information in this document to (name of 
participant)……………..……………………………..using the language medium of 
South African Sign Language. 

• We encouraged him/her to ask questions and took adequate time to answer them. 
• I conveyed a factually correct version of what was related to me. 
• I am satisfied that the participant fully understands the content of this informed 

consent document and has had all his/her questions satisfactorily answered. 
• I shall keep all information conveyed to me by the participants and investigators 

confidential. 
 

Signed at (place) ......................…........……..on (date)…………....……2015. 

  

 

................................................... 

Signature of participant     

 

 

................................................ 

 Signature of witness 
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APPENDIX L:   PARTICIPANT INFORMATION SHEET AND INFORMED 
CONSENT DOCUMENT FOR DEAF COMMUNITY  

 

 
 
Title: Trial testing and modification of SignSupport®: a mobile phone application 
prototype for Deaf users and pharmacists 
 
Background:  
You are invited to partake in a research study on SignSupport® use in pharmacy 
environment: The experiences, challenges, and triumphs. Before deciding to participate in 
this study, it is important that you understand why the research is being conducted and what it 
will involve. Please take your time to read the following information carefully. Please ask the 
researcher to clarify any unclear information. 

Purpose of the Research  
This research study is designed to obtain information that would determine usability and 
improve the mobile application, SignSupport®, on Android media to enable communication 
between a pharmacist and a deaf participant. The data from this research will be used to 
explore SignSupport® use by obtaining information from the pharmacists and to highlight the 
possible challenges faced by the students regarding the dispensing of medication to Deaf 
participants whilst using the mobile application on site in a virtual dispensary. 

Study Procedure:  
Your expected time commitment for this study is: 

The study will be conducted in the form of a role-play whereby the pharmacy student will be 
dispensing medication to a deaf patient in a virtual dispensary while using the mobile 
application. The entire role-play will be recorded. 

Risks:  
There are no risks of participating in this study. Everything you do will be kept confidential 
and will be video recorded and no names will be used in transcription of the data thereby 
ensuring confidentiality. You may terminate your involvement at any time, provided that you 
have notified the research members 24 hours in advance to the termination of participation.  

Confidentiality:  
We assure you that every effort will be made by the researcher to maintain your 
confidentiality including the following:  

Assigning code names/numbers for participants that will be used on all researcher notes and 
documents.  

Notes, interview transcriptions, transcribed notes and any other identifying participant 
information will be kept in a locked file cabinet in the personal possession of the researcher. 
When no longer necessary for research, all materials will be destroyed. 
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The researcher and the members of the researcher’s committee will review the researcher’s 
collected data. Information from this research will be used solely for the purpose of this study 
and any publications that may result from this study. Any final publication will contain the 
names of the public figures that have consented to participate in this study (unless a public 
figure participant has requested anonymity): all other participants involved in this study will 
not be identified and their anonymity will be maintained  

Person to Contact: 
Should you have any questions about the research or any related matters, please contact the 
researcher at the details below 

 

Voluntary Participation:  
Your participation in this study is voluntary; it is up to you to decide whether or not to take 
part in this study. If you do decide to take part in this study, you will be asked to sign a 
consent form.  

 

Unforeseeable Risks:  
There may be risks that are not anticipated. However every effort will be made to minimize 
any risks.  

Costs to Subject: There are no costs to you for your participation in this study  

 

Compensation:  
There is no monetary compensation to you for your participation in this study.  

Principal Investigator:  Ms M. B. Parker 

Department:   Pharmacy Practice   

E-mail:    mbparker@uwc.ac.za 

Contact number:   083 650 1644 

 

Signature: ____________________ 

Date:  ____________________ 

 

 

 

 

 

 

 

 

mailto:mbparker@uwc.ac.za


342 
 

APPENDIX M:   QUESTIONNAIRE FOR PHARMACY STUDENTS/ 
PHARMACISTS (Post-intervention study) 

 

 

 

Title: Trial testing and modification of SignSupport®: a mobile phone application 
prototype for Deaf users and pharmacists 
 
 

 
YES  NO  MAYBE 

1. Do you find SignSupport® useful to you as the 
pharmacist when dispensing to Deaf patients?    

2. Do you feel that SignSupport® would make it easier 
when dealing with Deaf patients in the future?    

3. Do you think that SignSupport® would facilitate and 
improve patient adherence?    

4. Would you say that the way which SignSupport® 
works is an effective way to facilitate communication 
between the pharmacist and Deaf patient? 

   

5. Would you recommend SignSupport® to your 
colleagues?      

 
1. How did you experience helping a Deaf patient while using SignSupport®? 
________________________________________________________________________
______________________________________________________ 
2. While dispensing to Deaf patients using SignSupport®, was there any challenges that 

you faced? If so, please explain. 
________________________________________________________________________
______________________________________________________ 
 
3. In future encounters with Deaf patients, would you communicate with Deaf patients 

with/without SignSupport® and why? 
________________________________________________________________________
________________________________________________________________________ 
 
4. Using SignSupport®, how would you rate your service as a pharmacist to Deaf 

patients? 
________________________________________________________________________ 
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5. Other comments that you would like to add concerning SignSupport®. 
________________________________________________________________________
________________________________________________________________________
______ 
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APPENDIX N:   QUESTIONNAIRE FOR DEAF PARTICIPANTS (Post-
intervention study) 

 

 

 

Title: Trial testing and modification of SignSupport: a 
mobile phone application prototype for Deaf users 
and pharmacists 

Mark the appropriate answer with an X 

 YES  NO  MAYBE 

1. Do you like SignSupport?     

2. Do you feel that your confidentiality is 

being protected when using SignSupport®? 

   

3. Do you think SignSupport will make it 

easier for you to understand how to take 

your medication? 

   

4. Do you feel that the application was easy 

to understand? 

   

5. Will this application help assist you with 

adhering to your medication? 

   

6. Do you feel that it was easier receiving 

information with the use of SignSupport®? 

   

7. Do you feel that this session was a 

success? 

   

8. Will you tell others about this application 

and research study? 

   

9. Did you enjoy this experience?    

10. Did you find SignSupport® useful?    
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APPENDIX O:   DEMONSTRATION WORKSHOP PRESENTATION  FOR 
PHARMACY STUDENTS/PHARMACISTS (Post-intervention 
study) 
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APPENDIX P:   VIDEO OBSERVATION NOTES (INCLUDING 
TRANSCRIPTS): DEMONSTRATION WORKSHOP 
PRESENTATION FOR /PHARMACISTS (Post-intervention 
study) 

Date:    6 August 2015 

Time started:  8h00 

Duration:   1 hour and 30 minutes 

Time ended:  9h30 

Brief description: The video observation notes below describe the first exposure of the 
pharmacists to the mobile phone application SignSupport®. These video observation notes 
consists of a description of five videos in which pharmacists (n=5), research assistants as well 
the principal researcher (pharmacist) are all present during this exposure. During the 
exposure session, pharmacists were introduced to SignSupport® and asked to navigate the 
application on Huawei® and Samsung® smart phones. The purpose of this observation was 
bi-fold: 

(i) To introduce the application to pharmacists and 
(ii) To observe pharmacists using and navigating the application in a workshop-type 

setting, where they are able to ask the researchers questions or for assistance 
should they encounter problems. 

The workshop was recorded by video and notes taken. 

Pharmacist n=5 Code Name Assigned 

1 V 

2 W 

3 X 

4 Y 

5 Z 

 

Fourth year pharmacy students (research 

assistants; RA) 

Code Name Assigned 

Tamsin Arendse RA1 

Elana Julius  RA2 

Cebile Mashaba RA3 

Mohseen Mohammed  RA4 

Maryam Moola RA5 

Nerissa Smith  RA6 
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Video 1: 

Summary 
Researchers welcomed and introduced themselves to the pharmacists; pharmacists were given 
background to the study, information sheets, and consent was obtained for participation in the 
study. 

The principal researcher (pharmacist) welcomed and introduced herself to the pharmacists, 
stated her position in the study as the principal researcher (pharmacist) from the School of 
Pharmacy of the University of the Western Cape. The principal researcher (pharmacist) then 
introduced the research assistants as fellow researchers of the SignSupport® application. She 
then handed over to RA6 who did a brief presentation on the SignSupport® mobile phone 
application SignSupport, followed by a brief overview of the study and what was the 
pharmacists could expect during the training workshop and on the experiment day. 
The research assistants (RA’s) led the rest of the workshop by firstly informing the 
pharmacists about the background of SignSupport® and the objectives of the current study. 
RA5 then explained the information sheet, which informed the pharmacists of their 
involvement in the study. It was also mentioned that no foreseeable risks or costs were 
identified. The pharmacists were informed that they may withdraw from the study at any time 
they wish to do so, giving 24hrs notice to the researchers. The consent form was also 
explained and subsequently signed by all the pharmacists. 

The consent form explained to the pharmacists stated the following: 

• Their participation was completely voluntary,  
• They were not forced to partake in the study. 
• All information was to be kept confidential and known only by the researchers. 

Thereafter the pharmacists were given the platform to clarify and uncertainties and ask any 
questions. They were then asked to sign their consent on the consent form. 

 

Video 2: 

Summary 

All pharmacists (n=5) were given phones with SignSupport® and asked to navigate through 
the mobile phone application. One pharmacist raised an issue, thereafter the principal 
researcher (pharmacist) dealt with any issues that arose. 

All phones were shown at the same time 

• All pharmacists were receptive to the application 
• All pharmacists using the mobile phone application navigated through the screens on 

the mobile phone application swiftly and without hesitation. 
• The screen which prompted a photo to be taken, elicited a common issue amongst the 

pharmacists. There was confusion and hesitation on how to proceed after taking the 
photo. 

• The screen which required the medicine dispensing instructions was followed 
properly and swiftly. 

• The recommendation and warning screens were navigated accurately and swiftly. 
Camera focuses in on one particular pharmacist 
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Pharmacist “W” was confused as a result of misinterpreting the “return” button as a way to 
review the selection made. 

Camera zooms out, and all phones were shown at the same time 

• All Pharmacists were able to save and finish.  
• The principal researcher clarified that a “meal time” was used to indicate the time of 

use of a particular medication as well as an alarm system linked to the specific Deaf 
patient’s medication time. 

• She explained that exact specification on when the meal was to be taken (Morning, 
Afternoon, and Night) was not practical due to the space limitations on the mobile 
application. Therefore the patients are able to set an alarm for medication taken in the 
night, afternoon, or morning. 
 

Video 3: 

Summary 
Camera focuses on one particular pharmacist; the pharmacist incurs an error by mistakenly 
selecting an incorrect icon. 

Pharmacist “X” was prompted by the mobile phone application regarding the validity of the 
script and whether or not the identification card given matched the identification number on 
the script. Pharmacist “X” selected “No”, this lead to a screen with three options which could 
be relayed to a Deaf participant. Pharmacist “X” then navigated back to the patient ID 
validity screen and selected “yes” 

 

Video 4: 

Summary 
Camera focuses on one particular pharmacist, the pharmacist enquired about the list of 

conditions available loaded on the mobile phone application. 

Pharmacist “V” was looking for a particular condition and could not find the condition she 
was searching for on the mobile phone application. The principal researcher explained to 
pharmacist “V” that the conditions must be in layman’s terms which may be interpreted into 
sign language. (E.g. hypertension stored as heart disease) and therefore had to be named 
accordingly.  

Pharmacist “V” then asked for a list of conditions that are on the mobile phone application 
and how they are named, to be made available to the pharmacist. Other than that pharmacist 
“V” navigated through the application from start to finish swiftly and without hesitation. 

  Video 5: 

Summary 

Four pharmacists were generally able to navigate SignSupport®, three issues were raised. 

Camera focuses on each pharmacist: 

Pharmacist “W” navigated through the mobile phone application SignSupport® swiftly and 
without hesitation. 
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Pharmacist “Y” came late thus missed out on the introductory session. When she came to the 
condition screen she searched for the word ‘hypertension’, which the application saved as the 
condition ‘heart disease’. Overall pharmacist “Y” experienced slight hesitation whilst 
navigating through the application. 

Pharmacist “V” asked why conditions are not listed per system, and the principal researcher 
explained about the different dialects existing within Sign Language. 

Pharmacist “X” navigated through the application swiftly and without hesitation. When 
pharmacist “X” came to the camera screen, pharmacist “X” pressed the forward icon instead 
of the camera icon to take a picture of the medication. 
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APPENDIX Q:   VIDEO OBSERVATION NOTES (INCLUDING 
TRANSCRIPTS): DEMONSTRATION WORKSHOP 
PRESENTATION FOR  DEAF COMMUNITY : Post-intervention 
study 

Date:    11 August 2015 
Time started:  10h30 

Duration:   2 hours and 30 minutes 

Time ended:  13h00 

 

Brief description: The video observation notes below describe the first exposure of the Deaf 
participants to the mobile phone application SignSupport®. These video observation notes 
consists of a description of three videos in which Deaf participants (n=6), research assistants 
as well the principal researcher (pharmacist) are all present during this exposure whereby the 
Deaf are trained on how to use the mobile phone application as well as what the experiment 
will entail: 

 

Deaf n=6 Code Name Assigned 

Participant 1 A 

Participant 2 B 

Participant 3 C 

Participant 4 D 

Participant 5 E 

Participant 6 F 

Interpreter IF 

 
Fourth year pharmacy students (research 

assistants; RA) 

Code Name Assigned 

Tamsin Arendse RA1 

Elana Julius RA2 

Cebile Mashaba RA3 

Mohseen Mohammed RA4 

Maryam Moola RA5 

Nerissa Smith RA6 
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Video 1:  

Summary 
Researchers welcomed and introduced themselves to the Deaf participants; Deaf participants 
were given background to the study, information sheets and consent was obtained for 
participation in the study. Deaf participants were then allowed to navigate through the 
SignSupport® application. 

 

Via an interpreter, the principal researcher (pharmacist) welcomed and introduced herself as a 
pharmacist and PhD student at the University of the Western Cape. The principal researcher 
(pharmacist) also mentioned that she is currently working on a mobile phone application that 
allows pharmacists to communicate medicine instruction with Deaf patients in a way that 
they will understand how to take their medication once they have left the pharmacy. The 
principal researcher (pharmacist) stressed the importance of taking their medication properly, 
she then asked whether they understood and the participants responded by nodding their 
heads.  

The principal researcher (pharmacist) introduced the research group as fourth year pharmacy 
students and then explained that each pharmacy student will sit with one participant and that 
they will assist the Deaf participant, where needed, to navigate through the SignSupport® 
application on the mobile phone.  

RA1 explained the purpose of the visit by the researchers; which was to provide training, 
inform participants of the aim of the mobile phone application SignSupport and the aim of 
the experiment; which is to test the usability and functionality of the application for future 
use in a pharmacy. RA2 explained what their involvement would be and mentioned that there 
would be no foreseeable risks and no cost involved. The Deaf participants were also made 
aware that they have the right to withdraw their participation at any time if they wish to do 
so. They respond by nodding their heads. 

The principal researcher (pharmacist) then explained the consent form and stated the 
following: 

• That their participation is completely voluntary and that no one is forcing them to 
partake in the study. 

• That all their information will be kept confidential and only known by the researchers; 
after which she then asked them if they are willing to partake in the study. They were 
required to raise their hands to show that they agree to partake in the study.  

• They all then raised their hands and kept it in the air for the camera to record it.  
Consent forms were then filled in and signed by the Deaf participants and the research 
assistants as witnesses. The researcher assistants also ticked off the consent forms to show 
that consent was given. 

The Deaf participants navigated through the screens of the mobile phone application with a 
pharmacy student. It was mentioned that once they understood the application they can say 
whether, in their opinion, they feel that such an application would help them with 
communication in a pharmacy. 

The Deaf participants navigated through the screens of the mobile phone application swiftly 
without hesitation. When clarity was needed, the Deaf participant would sign to the 
interpreter. They would get attention by waving or raising their hands or tapping on each 
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other’s shoulder. Participant “D” had difficulty with understanding the video as participant 
“D” is of a different dialect than the interpreter on the SignSupport® application. 

Participant “A” wanted to know whether all the participants would know the end result of the 
experiment. 

 

Video 2: 

Summary 

Burning issues were raised and discussed. 

The Deaf participants were asked to navigate through the phone and identify problems 
(burning issues) that they may have experienced.  

Burning issues:  

• How would they know the milligrams of the tablets to take and how would they know 
if the medicine is dangerous or not. 

• Whether they would be able to see the expiry date of the medicine.  
• Participant “D” was confused about whether cancer was a past illness that she should 

maybe mention in her patient details; she was unsure about the past illness being 
checked in the patient file. 

• Participant “D” had difficulty understanding the SASL dialect displayed and she 
needed the interpreter to translate the sign language video she had viewed on the 
SignSupport® application. 

• Participant “E” wanted to know whether they could smoke 24 hours after taking the 
medication. It was then explained by the principal researcher (pharmacist) that the 
pharmacist dispensing the medication to the Deaf will enter recommendations and 
warnings regarding their medication instruction and in this way the Deaf user/patient 
would know whether they are allowed or not allowed to smoke. 

•  
The principal researcher (pharmacist) then explained to the participants that the mobile phone 
application will indicate how many tablets should to be taken; the dispensing pharmacist will 
also take a picture of each medication dispensed, its packet  as well as enter warnings and 
recommendations for the Deaf to view. 

The Deaf participants were then given refreshments before continuing with the exposure 
workshop, where each participant was allowed to familiarize themselves with the 
SignSupport application.   

 
 
Video 3: 

Summary 

Deaf participants were informed regarding experiment day. 

The participants were then allowed to navigate through the phone once more, after which the 
participants taught the research assistant how to sign their names and certain phrases such as 
“thank you”, “nice to meet you”. 

RA1 then provided in-depth information regarding the hospital experiment: 
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• The time the participants would be picked up from DeafSA and the time the 
participants should be at Tygerberg Hospital 

• The participants would go straight to the waiting room of the hospital until their 
names were called by the dispensing pharmacist. 

• After the pharmacist calls each Deaf participant, the participant would go up to the 
dispensing window and hand the phone to the pharmacist followed by their mock 
patient ID card. 

• The medicine instructions regarding the dispensed medication would be loaded onto 
the phone and handed back to the Deaf participant.  

• The expected time that the participants would be dropped off at DeafSA after the 
experiment  

• Lunch would be provided to them after the experiment. 
All the participants agreed that they would participate in the experiment. The principal 
researcher (pharmacist) then thanked them. 
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APPENDIX R:   VIDEO OBSERVATION NOTES (INCLUDING 
TRANSCRIPTS): HOSPITAL STUDY EXPERIMENT FOR 
PHARMACISTS AND DEAF PARTICPIAPNTS  

 
 
Date:    13 August 2015 
Time started:  09h00 

Duration:    2 hours and 30 minutes 

Time ended:  11h30 

 

 

Brief description: The video observation notes below describe the experiment at Tygerberg 
Hospital pharmacy from the pharmacist’s point of view. After experimental set up was 
completed, all pharmacists where briefed, thereafter the experiment commenced. This 
involved the pharmacist dispensing medication to the Deaf participants via the SignSupport 
mobile phone application relaying the medicine instructions. These video observation notes 
consists of a description of four videos in which Deaf participants (n=6) and pharmacists 
(n=5) are all present during this experiment. 

 

Pharmacists n=5 Code Name Assigned 

Pharmacist 1 V 

Pharmacist 2 W 

Pharmacist 3 X 

Pharmacist 4 Y 

Pharmacist 5 Z 

 
 
 

Video Participants involved 

 

1 

W and A 

V and B 

X and C 

2 Y and D 

3 Z and E 

4 W and F 
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Pharmacist’s 

code name 

assigned  

Time taken (minutes) 

1st item 2nd item Total 

V 01:96 01:02 02:98 

W 02:00 01:00 03:00 

X 04:47 01:49 05:96 

Y 02:93 01:78 04:71 

Z 01:48 01:59 03:07 

 
Video 1: 

Summary 
Camera focuses on 3 pharmacists, of whom two pharmacists navigated through the screens of 
the mobile phone application without hesitation, whereas one pharmacist was observed to 
have experienced difficulties.  

Pharmacist “W” navigated through the screens of the mobile phone application swiftly and 
without hesitation. Pharmacist “W” followed the application instructions and no hesitation 
was observed throughout the dispensing of the medicine. Pharmacist “W” took the picture of 
the medicine in a manner that the patient could clearly differentiate between two or more 
medicines and knew when to hand over the phone to the Deaf participant in time to view the 
signed video loaded on the mobile phone application. 

Pharmacist “V” navigated through the screens of the mobile phone application thoroughly 
and without hesitation. Pharmacist “V” followed the application instructions and no 
hesitation was observed throughout the dispensing of the medicine. Pharmacist “V” took the 
picture of the medicine in a manner that the patient could clearly differentiate between two or 
more medicines and knew when to hand over the phone to the Deaf participant in time to 
view the signed video loaded on the mobile phone application. 

Pharmacist “X” hesitated from the beginning, difficulty was observed in the process of 
operating the mobile phone application to get to the “Get ready to dispense” screen. The 
following occurred: 

• Hesitated at the “Get ready to dispense” screen, selected the X icon instead of the tick. 
Thereafter the first paragraph was selected, indicating that the patient should wait at 
the counter while the pharmacists checked the patient file. The pharmacist placed the 
phone on the desk and walked away. 

• The pharmacist enquired about allergy prompt, whereby the application indicated that 
the patient had an allergy but no further details were given as to what type of allergy. 
Participant was then advised by the research team that an indication of a patient 
allergy should just prompt one to look at the patient’s hospital folder, where more 
details will be specified. Pharmacist returned and continued with the dispensing 
process. 

• Had difficulty in deciding how to take the picture of the medicine. 
Pharmacist “X” took the picture of the medicine in a manner in which the patient could 
clearly differentiate between two or more medicines. The second time around pharmacist “X” 
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knew when to hand over the phone to the Deaf participant in time to view the signed video 
loaded on the mobile phone application. 

 
Video 2: 

Summary 
Camera focuses on one pharmacist experiencing difficulties with the “Type of treatment”, 
“Camera” and “Medicine instruction” screens. 

Pharmacist “Y” hesitated on the “welcome screen” and delayed showing the patient the video 
on time. After commencing the dispensing process of the first item, pharmacist “Y” hesitated 
at the following screens: 

• Type of treatment screen  
• Camera screen, pharmacist did not know how to proceed after taking the first picture 

and therefore took another picture. 
• Medicine instruction screen, when dispensing the second item, pharmacist “Y” 

hesitated at the camera screen once more and took two pictures of the medication. 
However it was observed that Pharmacist “Y” was faster with medicine instructions. 

Video 3: 

Summary 
Camera focuses on one pharmacist and is observed to have navigated through the screens of 
the mobile phone application without hesitation. 

Pharmacist “Z” navigated through the screens of the mobile phone application without 
hesitation. Pharmacist “Z” followed the application instructions and no hesitation was 
observed throughout the dispensing of the medicine. Pharmacist “Z” took the picture of the 
medicine in a manner that the patient could clearly differentiate between two or more 
medicines and knew when to hand over the phone to the Deaf participant in time to view the 
signed video loaded on the mobile phone application. 

Video 4:   

Summary 
Camera focuses on one pharmacist and is observed to have navigated through the screens of 
the mobile phone application swiftly and without hesitation. 

Pharmacist “W” navigated through the screens of the mobile phone application swiftly and 
without hesitation. Pharmacist “W” followed the application instructions and no hesitation 
was observed throughout the dispensing of the medicine. Pharmacist “W” took the picture of 
the medicine in a manner that the patient could clearly differentiate between two or more 
medicines and knew when to hand over the phone to the Deaf participant in time to view the 
signed video loaded on the mobile phone application. 

   
 
 
 
 APPENDIX S 



362 
 

 

Video Observation Notes (Including transcripts): Deaf Experiment day 
Date:    13 August 2015 

Time started:  09h00 

Duration:   2 hours and 30 minutes 

Time ended:  11h30 

 

Brief description: The video observation notes below describe the experiment at Tygerberg 
Hospital pharmacy from the Deaf participant’s view. This involved the pharmacist dispensing 
medication to the Deaf participants via the SignSupport mobile phone application relaying 
the medicine instructions. These video observation notes consists of a description of four 
videos in which Deaf participants (n=6) and pharmacists (n=5) are all present during this 
experiment. 

 

Deaf participants  Code Name Assigned 

Participant 1 A 

Participant 2 B 

Participant 3 C 

Participant 4 D 

Participant 5 E 

Participant 6 F 

 
Video 1:  

Summary 
Three Deaf participants navigated through the screens of the mobile phone application. One 
Deaf participant encountered some issues and two Deaf participants navigated through the 
screens swiftly and easily. 

Participant “A” navigated through the screens of the mobile phone application without 
hesitation. “A” watched each video and was able to progress to next screen.  

Participant “B” navigated through the screens of the mobile phone application without 
hesitation. ”B” watched each video and was able to progress to next screen.   

Participant “C” did not hesitate whilst navigating through the screens of the mobile phone 
application but did not follow the sign language videos, however did the following: 

• Viewed the introduction video, which the pharmacist was supposed to do 
• Proceeded with the screens on the mobile application after viewing introduction video 

of which the pharmacist was supposed to do so. 
The pharmacist was then not able to view the patient history and had to go back to view the 
patient history screen. Initially participant “C” viewed the prescription review with the 
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pharmacist help but thereafter navigated through the screens of the mobile application 
without hesitation. 

Video 2:  

Summary  

Camera focused on one Deaf participant navigating through the mobile phone application. 

Participant “D” navigated through the screens of the mobile phone application without 
hesitation. 

Video 3: 

Summary  

Camera focuses on one Deaf participant whereby some issues were identified.  

Participant “E” did not hesitate with navigating through the screens of the mobile phone 
application but hesitation was observed due to the following: 

• Reviewed the first item of the script three times. 
• Was thorough in viewing the prescription review after the third attempt but navigated 

through without viewing the videos. 
• Selected patient background icon to re-enter his personal information. 

Video 4: 

Summary  

Camera focused on one Deaf participant and no problems were observed. 

Participant “F” navigated through the screens of the mobile application through without 
hesitation. Participant “F” watched each video and was able to progress to the next screen.  
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