
PREVALENCE OF OVER THE COUNTER (OTC) MEDICINE USE AND THE 

POTENTIAL OF DRUG-DRUG INTERACTIONS WITH CONCOMITANT 

PRESCRIPTION MEDICINE USE AT AN OLD AGE HOME IN JOHANNESBURG 

 

 

A research report submitted by 

Sandile Olivia Dube  

(1318148) 

in partial fulfilment of the requirements for the degree of 

Master of Science in Medicine (Pharmaceutical Affairs) 

to the  

Faculty of Health Sciences 

at the  

University of the Witwatersrand 

 

Supervisor: Dr Neelaveni Padayachee 

 

 

 

 

 

 

 

 

 

 

 

 

Johannesburg, August 18, 2021 

  



ii 
 

DECLARATION 
 
I Sandile Olivia Dube (1318148), declare that this research report is my own, unaided work. It is 
being submitted for the Degree of Master in Science in Medicine (Pharmaceutical Affairs) at the 
University of the Witwatersrand, Johannesburg.  It has not been submitted before for any degree 
or examination at any other University. 
 
 
 
_______________________________________ 
 
(Signature of candidate)  
 
 
______18th____day of ______August____2021________at____Gallo Manor, Johannesburg___ 
 
  



iii 
 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ....................................................................................................... VI 
LIST OF TABLES .................................................................................................................... VII 
LIST OF FIGURES ................................................................................................................. VIII 
LIST OF APPENDICES ............................................................................................................ IX 

DEFINITIONS ............................................................................................................................. X 

ABSTRACT ................................................................................................................................. XI 
CHAPTER 1 - INTRODUCTION ............................................................................................... 1 

1.1 INTRODUCTION................................................................................................................. 1 

1.2 BACKGROUND AND RATIONALE FOR THE STUDY .................................................. 1 

1.3 RESEARCH QUESTION ..................................................................................................... 2 

1.4 AIM ....................................................................................................................................... 2 

1.5 OBJECTIVES ....................................................................................................................... 2 

1.6 CONCLUSION ..................................................................................................................... 2 

CHAPTER 2 - LITERATURE REVIEW................................................................................... 3 

2.1 INTRODUCTION................................................................................................................. 3 

2.2 WHAT ARE OTC MEDICINES AND THEIR ROLE IN PHARMACOTHERAPY? ......... 3 

2.3 REGULATION OF OTC MEDICINES IN SOUTH AFRICA ............................................. 3 

2.4 OTC MEDICINES AND THEIR ROLE IN SELF MEDICATION ...................................... 4 

2.5 PHARMACOTHERAPY CONSIDERATIONS IN THE ELDERLY.................................. 6 

2.5.1 Adverse Events/Reactions and Polypharmacy............................................................... 7 

2.5.2 Drug-Drug Interactions .................................................................................................. 8 

2.6 PATIENT PERCEPTIONS AND OTC MEDICINE USE .................................................... 8 

2.7 CONCLUSION ..................................................................................................................... 9 

CHAPTER 3 - METHODOLOGY............................................................................................ 10 

3.1 INTRODUCTION............................................................................................................... 10 

3.2 STUDY DESIGN ................................................................................................................ 10 

3.3 STUDY SETTING, POPULATION AND SAMPLING .................................................... 10 

3.4 PILOT STUDY ................................................................................................................... 11 

3.5 ETHICS ............................................................................................................................... 11 

3.6 QUESTIONNAIRE............................................................................................................. 11 



iv 
 

3.7 INTERACTION CHECKER .............................................................................................. 12 

3.8 DATA ANALYSIS - EXCEL ............................................................................................. 12 

CHAPTER 4 - RESULTS .......................................................................................................... 14 

4.1 INTRODUCTION............................................................................................................... 14 

4.2 DEMOGRAPHICS ............................................................................................................. 14 

4.3 LEVEL OF EDUCATION .................................................................................................. 14 

4.4 SELF RATED HEALTH STATUS ..................................................................................... 15 

4.5 CHRONIC MEDICINE USE .............................................................................................. 16 

4.6 OTC MEDICINE USE ........................................................................................................ 17 

4.7 PREVALENCE OF USE OF MEDICINES ........................................................................ 18 

4.7.1 Use in Study Participants ............................................................................................. 18 

4.7.2 Gender-Based ............................................................................................................... 18 

4.7.3 Age Band Based ........................................................................................................... 19 

4.7.4 Self Rated Health Status and Use of OTC Medicines ................................................. 20 

4.7.5 Level of Education and Use of OTC Medicines .......................................................... 20 

4.8 SELECTION OF MEDICINES........................................................................................... 21 

4.9 FREQUENCY OF OTC MEDICINE USE ......................................................................... 22 

4.10 ILLNESS THAT TRIGGER USE OF OTC MEDICINES ................................................ 23 

4.11 PERCEPTIONS ................................................................................................................ 23 

4.12 DRUG-DRUG INTERACTIONS ..................................................................................... 25 

4.12.1 Drug-Drug Interactions in Relation to the Number of OTC Medicines Used ........... 25 

CHAPTER 5 - DISCUSSION .................................................................................................... 28 

5.1 INTRODUCTION............................................................................................................... 28 

5.2 OVERVIEW ....................................................................................................................... 28 

5.3 MEDICINE USE ................................................................................................................. 29 

5.4 PREVALENCE OF USE OF OTC MEDICINES ............................................................... 31 

5.4.1 Gender Usage ............................................................................................................... 31 

5.4.2 Age Usage .................................................................................................................... 31 

5.4.3 Self Rated Health Status and Use of OTC Medicines ................................................. 33 

5.4.4 Level of Education and Use of OTC Medicines .......................................................... 34 

5.5 SELECTION OF OTC MEDICINES .................................................................................. 36 



v 
 

5.6 FREQUENCY OF OTC MEDICINES USE ....................................................................... 36 

5.7 ILLNESS THAT TRIGGERS THE USE OF OTC MEDICINES ....................................... 37 

5.8 PATIENT PERCEPTIONS ................................................................................................. 38 

5.8.1 Use Patterns ................................................................................................................. 38 

5.8.2 Safety and Toxicity ...................................................................................................... 39 

5.8.3 Knowledge ................................................................................................................... 39 

5.9 DRUG-DRUG INTERACTIONS ....................................................................................... 40 

CHAPTER 6 - LIMITATIONS, RECOMMENDATIONS AND CONCLUSION .............. 42 

6.1 LIMITATIONS ................................................................................................................... 42 

6.2 RECOMMENDATIONS AND CONCLUSION ................................................................ 42 

REFERENCES ............................................................................................................................ 44 

  



vi 
 

ACKNOWLEDGEMENTS 

I am appreciative of the continued support from the following people who encouraged me 

towards the successful completion of my research report: 

 

Ɣ Supervisor: Dr Neelaveni Padayachee 

Ɣ My children: Tadiwa and Hakeem 

Ɣ Cousin sister and brother: Lumbi and Zwelithini 

 

  



vii 
 

LIST OF TABLES 
Table 1:   Benefits and Risks of Self Medication ........................................................................... 5 

Table 2:   Chronic Medicines in Treatment Regimen vs Number of Older Adults ...................... 17 

Table 3:   Age bands vs Participant Numbers for Each Category of OTC Medicines Used.  ...... 19 

Table 4:   Relationship Between Self Rated Health Status and Average Number of OTC 

        Medicines Used ............................................................................................................. 20 

Table 5:   Relationship Between the Level of Education and the Use of OTC Medicines ........... 21 

Table 6:   Who Selects the OTC Medicines That You Use? ........................................................ 21 

Table 7:   Participants Responses to Perception Statements ......................................................... 24 

Table 8:   Reported Severity of Drug-Drug Interactions (Between OTC Medicines and Chronic 

        Medicines) In Relation to the Number of OTC Medicines Used by Participants ........ 25 

Table 9:   Herbal and Complementary Medicine««««««««««««««««««««. 27 

 

  



viii 
 

LIST OF FIGURES 

Figure 1:   Demographics .............................................................................................................. 14 

Figure 2:   Participants Level of Education .................................................................................. 15 

Figure 3:   Participant¶s Self Rated Health Status......................................................................... 16 

Figure 4:   Number of Older Adults vs. Number of OTC Medications Taken by Participants .... 18 

Figure 5:   Frequency of the Usage of OTC Medicines ................................................................ 22 

Figure 6:   Conditions/Illnesses That Triggered the Use of an OTC Medicine ............................ 23 

Figure 7:   Reported Drug-Drug Interactions as per Severity, and In Relation to the Number of 

         OTC medicines use ...................................................................................................... 26 

 

  



ix 
 

LIST OF APPENDICES 

Appendix 1:   Research Questionnaire.......................................................................................... 48 

Appendix 2:   Supplementary Sheet.............................................................................................. 53 

Appendix 3:   Study Information Sheet ........................................................................................ 55 

Appendix 4:   Consent Form ......................................................................................................... 57 

Appendix 5:   Ethics Approval...................................................................................................... 58 

Appendix 6:   Permission to Access Research Site....................................................................... 61 

Appendix 7:   Turnitin Report«««««««««««««««««««««...««««««««« 62 
 

 

  



x 
 

DEFINITIONS 

Reported drug-drug interactions 

The drug-drug interactions that were generated by the interaction checker between prescription 

medicines and over the counter medicines. 

 

Alternative medicines 

Medicines that are classified as either complementary medicines or herbal medicines and are not 

considered conventional medicines. 

 

Inappropriate prescribing 

Prescribing medication that is outside the confines of being considered medically acceptable. 

 

Underutilization of medications 

When prescription medicines are intentionally not used for the treatment or prevention of disease 

conditions that they were prescribed for by the doctor/physician. 

 

Chronic medication 

Medication obtained at the pharmacy by means of a prescription from the doctor. 

 

Drug-drug interaction 

When 2 or more medicines¶ concomitant use affects the efficacy, safety and metabolism of either 

one or all the medicines involved in the interaction. 
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ABSTRACT 

 

Background: The prevalence of the use of OTC medicines in the elderly in South Africa is 

understudied. The elderly are known to use OTC medicines in combination with their chronic 

medicines. To prevent drug-drug interactions and adverse drug reactions, understanding the 

commonly used OTC medicines amongst the elderly will assist in preventing complications and 

reducing healthcare costs for these patients. 

 

Objectives: To describe utilization patterns of OTC medicines, perceptions and the potential of 

drug-drug interactions from OTC medicine use amongst the elderly at an old age home. 

 

Method: The study was a cross-sectional, quantitative study. One hundred and six questionnaires 

were completed by study participants, between the ages of �65 to �85. The study was conducted 

at Summerfield Park Methodist Home, in Johannesburg between December 2019 ± August 2020. A 

questionnaire was used as the data collection tool. Data were analyzed using Microsoft® Excel. 

 

Results: Eighty six and a half percent (95% CI, 83.7% - 90.0%) of the study participants used at 

least one OTC medicine. Severe drug-drug interactions made up 15.5% of those reported. Forty 

five percent of the study participants responded that they use OTC medicines at the first sign of 

illness. 

 

Conclusion: The prevalence of use of OTC medicines was high and there is a general lack of 

knowledge of their safety and efficacy. The potential for drug-drug interactions between OTC and 

prescription medicines exists and healthcare providers need to have practice good history taking.
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INTRODUCTION 

1.1 Introduction 

This chapter gives an overview of over the counter (OTC) medicines. Furthermore, it provides the 

background information to the rationale for conducting this study. 

1.2 Background and rationale for the study 
The use of over the counter (OTC)/non-prescription medicines in geriatrics in South Africa is 

understudied.1 Prevalence of use of OTC medicines in high-income countries has been increasing 

over the years.1 It is important that low-middle income countries understand the use of these types 

of medicines in their populations to create intervention systems to ensure the safe use of OTC 

medicines.1 
 

The role of pharmacotherapy in the elderly as with any other age is to cure, be palliative and 

improve the health-related quality of life (HRQOL).2 Improved physical, social and physiological 

functioning are the pillars of HRQOL.2 Medicine related problems usually hinder achieving these 

benefits of pharmacotherapy and concerns arise on usage levels and potential of drug-drug 

interactions of prescription medicines with OTC medicines when used concomitantly.2  

 

Studies conducted in other countries reveal a high use of OTC medicines in their older populations 

and an escalated risk of potential drug-drug interactions.2,3 Non-optimized medicine use results in 

avoidable financial expenditure due to increased hospitalization and further treatment to manage 

older adults who have experienced undesirable events due to drug-drug interactions.2,3 

 

An understanding of any misconceptions or lack of knowledge about the use, safety, efficacy and 

toxicity of OTC medicines by the elderly is important to be able to intervene appropriately. 

Inappropriate use may be linked to a lack of information on how to use the medicines and the 

consequences associated with the misuse of OTC medicines.3 
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1.3 Research Question 
The study was conducted to answer the following research questions; What are the utilization 

patterns of OTC medicines by the elderly and what are their perceptions towards OTC medicines. 

And are there potential drug-drug interactions between OTC medicines and prescription medicines 

used by the elderly. This study will be beneficial in giving more insight into OTC usage levels, 

perceptions associated with OTC medicines and potential drug-drug interactions amongst older 

adults in South Africa. 

1.4 Aim 

The study aims to discover the utilization patterns of OTC medicines and the potential drug-drug 

interactions amongst elderly patients at an old age home. 

1.5 Objectives 

1. To describe the utilization patterns of OTC medicines in the elderly population at an old age 

home. 

2. To describe perceptions on the use of OTC medicines in the elderly population at an old age 

home. 

3. To identify potential drug-drug interactions between prescription medicines with OTC 

medicines. 

1.6 Conclusion 

This chapter provided insight into the rationale for the study and an overview of OTC medicines. 

The chapter covered the current data available on use of OTC medicines in older adults and the 

aims and objectives of the study. 
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LITERATURE REVIEW 

2.1 Introduction 
This chapter provides insight into the literature on OTC medicines including what they are, why 

they are used and the benefits and risks of their use in the geriatric population. It gives an overview 

of OTC medicines, their benefits, and potential disadvantages in varying scenarios. It also gives 

details on drug-drug interactions and how patient perceptions affect the use of OTC medicines. 

2.2 What are OTC medicines and their role in pharmacotherapy? 
Over the counter medicines are medications sold without a prescription from a doctor or other 

authorized prescriber (nurses and pharmacists) and includes traditional and herbal medicines.4 

With a market share of 31%, the OTC medicine sector in South Africa was valued at 10.2 billion 

rands in 2015.5 

 

Over the counter medicines are important in the treatment of minor ailments which include pain, 

allergies, cough and cold conditions.6 Minor ailments are defined as illnesses that are of limited 

severity which can be self-limiting or can be easily self-diagnosed by the general population and 

self-treated through the use of OTC medicines.6,7,8 

2.3 Regulation of OTC medicines in South Africa 
In South Africa, medicines are regulated by the South African Health Products Regulatory 

Authority (SAHPRA). SAHPRA is an entity of the National Department of Health and it regulates 

all health products in South Africa to ensure safe, effective and quality medicines and medical 

devices are registered and used in South Africa.9 The sale and supply of medicines are governed 

by Section 22A of the Medicines and Related Substances Act, 1965 (Act 101 of 1965 as 

amended).9 

 

Medicines in SA are grouped in schedules, i.e., Schedule 0 to Schedule 8 according to risk profiles 

of the active pharmaceutical ingredient at a specific quantity and dosage form.9 Schedules are a 

grading system set by the regulating body to control the sale and supply of medicinal products. 
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With control increasing as the schedule number rises, i.e., Schedule 0 medicines are those that can 

be sold in general sales outlets such as supermarkets, for example, paracetamol in a 24 pack.9 

 

Schedule 0 are those considered by the regulator as largely safe for use without the need for regular 

monitoring and where counselling and advice regarding the use of the medicinal product are not 

essential such as with paracetamol.9  

 

In South Africa, OTC medicines consist of Schedule 0, Schedule 1 and Schedule 2. Schedule 1 

(S1) (e.g., ibuprofen) and Schedule 2 (S2) (e.g., chlorpheniramine) medicines are mainly sold by 

pharmacists, pharmacist interns or pharmacist assistants under the direct supervision of a 

pharmacist without the need for a prescription. Other healthcare professionals such as medical 

practitioners or dentists can also compound and dispense S1 and S2 medicines if they are a holder 

of a license as stipulated in section 22C of the Medicines and Related Substances Act No.101 of 

1965.9 

 

The sale of S2 medicines is more stringently controlled as compared to the other OTC medicines. 

Although S2 medicines do not require a prescription, they require verification by the pharmacist 

as appropriate for the ailment that the patient desires to treat. The regulator recognizes S2 

medicines as largely safe for use however they require advice, counselling and monitoring to be 

conducted by the pharmacist or other healthcare professionals. A permanent record of the sale of 

the S2 medicine should be made with all the necessary information such as patient name, patient 

identifier (ID, birth date), product specifications.9 

2.4 OTC medicines and their role in self medication 

The World Health Organization (WHO) stresses the need for patients using OTC medicines to be 

well taught on their use.4 OTC medicine use is a form of self-medication (SM)5. The use of SM 

has been in existence for many years, as an alternative for physician-initiated pharmacotherapy.10 

The practice of using medicines without obtaining medical information from a healthcare 

professional is defined as self-medication and is based on self-knowledge and/ or advice from 

other lay people.10,11,12 
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Concerns arise if the OTC medicines are used safely and in the correct doses.10 Self-medication 

has several advantages to the healthcare system; these include increased access to medicines to a 

greater number of people and fewer patients visiting doctors for minor ailments.13 In almost half 

of the illnesses that occur it has been found that most people will use OTC medicines as their first 

response especially when the illness is not considered serious.4,14,15 SM use has been found to be 

more prominent in the elderly and a study in Spain found that 34% of study participants had more 

than 3 boxes of the same medication in their medicine cabinet.16 The table below summarizes the 

benefits and risks of self-medication. 
Table 1: Benefits and Risks of Self Medication 

 
 
 

Benefits 

Easy accessibility17 

 
Affordable (when compared to the process 
involved in acquiring prescription medicines) 

17 
 
Health care providers (pharmacists, doctors) 
can focus on more serious ailments17 

 
 
 
 
 
 
 
 

Risks/Disadvantages 

Inappropriate use (due to lack of knowledge 
on how to use or abuse) 17 
 
Inaccurate medicine selection (mismatch 
between ailment and medication) 17 
 
Drug-drug interactions with existing 
prescription medicines that the patient is 
taking for a chronic condition18 

 
Duplication of active pharmaceutical 
ingredients (purchase of different named 
medicines which have the same medicinal 
product) 18 
 
Under-reporting to healthcare providers can 
lead to misdiagnosis or over medication if 
adverse reactions are caused by self 
medication17 
 
Serious illnesses can be masked or delayed 

using OTC medicines.28 
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Many prescription medicines have in the past few decades become available as OTC medicines, 

making more medicines available to treat various ailments without the need of seeing an authorized 

prescriber.4 Changes in control of medication has in most countries including South Africa been 

based on clear guidelines and demonstrated safety to ensure that only medicines that have been 

proved to be safe for SM are available to the public.3 Utilization of the clinical skills of pharmacists 

has also been a positive outcome for the use of SM where they assist patients by assessing patients¶ 

needs and provide patient education which empowers older patients when making future section 

of OTC medicines.19 

2.5 Pharmacotherapy considerations in the Elderly 
The study population was a cohort of older adults between 65-85 years old, this age group 

consisted of individuals who are generally still active, with independent lives. Advancement in age 

is accompanied by deterioration of physiologic functions, which have been found to decrease by 

up to 30% as compared to younger adults.2,20 Older adults may be more sensitive to the effects of 

medicines as the ability to metabolize medicines deteriorates with age.2 

 

Pharmacotherapy in the elderly should take into consideration the gradual decline in physiological 

functions, because they may be more vulnerable to adverse reactions or drug toxicity due to altered 

pharmacodynamics and pharmacokinetics.2,20 Renal and hepatic function are more variable with 

the elderly, and this requires that medicines used by this age group are individualized to prevent 

the occurrence of adverse effects.21 

 

Renal function can decrease by more than 35% in the elderly without any underlying renal disease.3 

With age also comes the increase in the number of pathologies and inevitably a higher number of 

medicines used to manage multiple comorbidities that may affect the elderly, increasing the risk 

of the occurrence of adverse drug-drug interactions.3 However, response to medication is highly 

individualized, age-related changes can be minimal especially in the ³health\ old´. Other factors 

that may influence the effects of medicines are nutritional problems, simultaneous diseases and 

compliance.22 
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2.5.1 Adverse events/reactions and Polypharmacy 
Adverse events are undesirable reactions to medicines that are unanticipated and occur at normal 

doses that are within the therapeutic window for treatment, diagnosis and palliative care in 

humans.23 The risk of adverse events occurring increases with each additional medication that is 

included in a patients¶ regimen.23 Gray SL., et al. reported that 10-35% of adverse events reported 

are from community-dwelling geriatrics.2 

 

The use of multiple medicines to manage a patient¶s pathologic conditions is knoZn as 

polypharmacy. 2,24 Polypharmacy has traditionally been defined as the use of more than 5 

medicines concomitantly.2,25 This definition allows for relatively easy implementation of strategies 

to eliminate polypharmacy as it would involve reducing the number of medicines prescribed to the 

patient however, it does not fully take into account why the patient was prescribed those medicines 

by the physician, given that the definition is more arbitrary than clinical.2,25 

 

Polypharmacy has more recently been defined as the use of more medicines than is clinically 

required.2 The latter definition is preferable as it measures the appropriateness of each medicine 

prescribed to a patient and requires the clinician or pharmacist to fully assess and review the 

patient¶s medication list and identify areas of concern.22 

 

The evaluation would include any other medications that the patient uses for self-medication. The 

use of unnecessary medications in older adults has been identified in studies to be between 55-

59%, therefore, once the healthcare team that manages the patient clinically have a full picture of 

the medications that the patient is taking it allows for better evaluation and implementation of 

strategies to minimize polypharmacy and achieve clinical goals.2,26 

 

The incidence of adverse events has been found to be twice as high in the elderly, than in other 

age groups.23 In a study in 2011, 36% of older adults in a community-dwelling were categorized 

as being on polypharmacy.44 This reflects that polypharmacy is concerning in the elderly and 

clinical evaluations of the appropriateness of medicines would help improve and lead to better 

clinical outcomes and reduce the risk of adverse reactions that may occur if the patient is being 

exposed to more than the necessary number of medications.2,25 
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Undesirable events such as geriatric syndromes (falls, cognitive impairment), hospitalizations can 

be minimized through the implementation of control mechanisms (clinical assessments and 

reviews) to reduce polypharmacy and educate the elderly about self-medication.25 

2.5.2 Drug-drug Interactions 
A drug-drug interaction occurs when a medicine affects the pharmacokinetic and/or 

pharmacodynamic properties of another medicine, which may result in undesirable effects on the 

patient taking the medicines.27,28 

 

A study by Qato, D.M., et al (2008), found that half of all possible drug-drug interactions involved 

non-prescription medicines.3 There is also the risk that people purchasing OTC medicines are not 

able to use them correctly which can lead to undesirable events.27,28 The World Health 

Organization (WHO) stresses the need for patients using OTC medicines to be well taught on their 

use.4 

 

Older adults must be encouraged to communicate with their doctors on OTC medicines they are 

using to reduce the risk of drug-drug interactions.18,26 Inappropriate use of OTC medicines comes 

with several risks such as drug intoxication, drug-drug interactions, adverse drug reactions and 

consequently elevated healthcare costs to manage patients who get hospitalized due to 

inappropriate medicine use.18 

 

O'mahony, D., and Gallagher, P. F., (2008) found that most older adults were not taking the correct 

doses of their OTC medicines.29 This is influenced by several factors, such as instances where 

patients will either overdose or use OTC medicines for a prolonged period of time if they perceive 

the targeted ailment is not improving.26,29,30 Lam A. and Bradley G. (2006) found that some older 

adults were using OTC medicines with the same active ingredients at the same time and this raises 

the risk of overdose.31 

2.6 Patient perceptions and OTC medicine use 
Perception of health status has been found in several studies as a contributor to the use of OTC 

medicines. Wu. S., et al found that self-rated health status can serve as a global measure of health 
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status as it is comparable to objective health status. 32 Self rated health status is influenced by the 

individual's desire to achieve their health goals and can be used as a tool to assess their OTC 

medicine use patterns. 33,34 Therefore, in this study we will investigate the relationship between 

self-rated health status and the use of OTC medicines. 

2.7 Conclusion 
Goh, L.Y., et al (2009) have found that the use of OTC medicines in older adults is an understudied 

area globally.35 Current available research on the use of OTC medicines in elderly people are 

mainly in the European and North American regions, there is very limited or no study information 

on the same topic in the African region, specifically in South Africa. OTC medicines are usually 

the medicine of choice for the treatment of self-limiting illnesses as they are more economical 

without the need to pay consultation fees for a prescription.30 With this in mind, and an increasing 

population of elderly people it is important to monitor the use of OTC medicines by the elderly in 

South Africa.31 

 

The elderly population in South Africa has grown to approximately 4 million elderly people over 

60 years of age.36 It is estimated that by 2030, 7 million elderly people will make up the 

population.36 This study, therefore, aims to discover the utilization patterns of OTC medicines and 

the potential drug-drug interactions amongst elderly patients at an old age home in Johannesburg. 

The goal of this study is to better understand the knowledge and perceptions the elderly have on 

OTC medicines. The results obtained will contribute to building a knowledge base of the 

prevalence of OTC medicines used amongst the elderly and assist the identifying knowledge gaps 

if any amongst the elderly and interventions can be developed from these findings.
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METHODOLOGY 

3.1 Introduction  

This chapter describes the methodology of the study, providing the study design, setting, 

population and sampling details. It gives details into the selection criteria, followed by the pilot 

study that was conducted to validate the questionnaire and details on ethics approval. It also covers 

the data collection tool which was the questionnaire. It concludes by providing details of the data 

analysis and the tools used in processing the data collected. 

3.2 Study design 

This cross-sectional, quantitative study was conducted between December 2019 ± August 2020. 

Data regarding participant demographics (age, gender, level of education), general health status, 

names of prescription medicines and OTC medicines, and perceptions on the use of OTC 

medicines were collected.  

3.3 Study setting, population and sampling 

The study population included the residents of an old age home in Johannesburg, Summerfield 

Park Methodist Home (SPOAH) aged between 65-85 years old. This site was selected due to the 

accessibility of the site to the investigator. Additionally, it was the only site that accepted the 

invitation to participate in the study. 

 

The facility accommodates elderly residents of varying ages with 260 elderly people. Residents 

aged between � 65 \ears of age and � 85 years old from SPOAH were recruited to participate in 

the study through communication via the SPOAH administration office.  

 

Inclusion Criteria 

1. Individuals � 65 \ears of age and � 85 years old. 

2. Individuals who reside at the Summerfield Park Methodist Home. 

3. Individuals currently on prescription medication. 
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Exclusion Criteria 

1. Employees at the old age home. 

2. Non-residence of the old age home. 

3. Individuals not on prescription medicine. 

3.4 Pilot Study 
A pilot study was carried out with a sample size of 10 experts from the Faculty of Health Sciences. 

This assisted in measuring the reliability, validity and robustness of the questionnaire. It also 

allowed the testing of statistical processes. Amendments to the questionnaire were made taking 

into account the responses from the experts who reviewed it. They recommended making some 

questions more clear, given the age of the participants and ensuring the questionnaire was as 

concise as possible. Data from the pilot study was not used in the study analysis. 

3.5 Ethics 
Ethics clearance number: M180659 

The Human Research Ethics Committee (medical) granted ethics approval. The consent form was 

read out to the prospective participants of the study (pre-COVID) pandemic and was available on 

the digitized form (during the COVID lockdown period). Participation was voluntary.  

 

Participants were made aware that they have the right to withdraw at any stage of the study and 

this was mentioned during the informed consent process. Participants' personal information will 

be kept confidential and anonymous. Once the study is completed, the research outcomes will be 

made available to the old age home management and residents if required. 

3.6 Questionnaire 

The questions that made up the questionnaire were derived from similar studies on the use of OTC 

medicines by elderly people and took an average of 15-20 minutes to complete37 (Appendix 1). 

The questionnaire was divided into 4 main sections namely; demographics, chronic/prescription 

medicines, OTC medicines and perceptions. 

Data variables collected included; 

1. Participants¶ demographics (Age, Gender)35,37,38 
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2. Level of education37 

3. Participants¶ perception of their state of health37  

4. Types of prescription medicine used37 

5. OTC medicines used by participants37 

6. The types of conditions they are treating37 

7. Participants¶ perception of OTC medicines19 

3.7 Interaction checker 
Essential Medical Guidance (EMG) is a clinical and medical information platform that provides 

medical/clinical information to healthcare professionals and is freely accessible. EMGuidance 

interaction checker was used to confirm potential drug-drug interactions between prescription 

medicines and OTC medicines that the participants were concomitantly taking on an individual 

basis. The EMGuidance interaction checker categorises drug-drug interactions into 3 levels i.e 

minor, moderate and serious, with increasing severity of the drug-drug interaction respectively.  

 

The medicines were checked for interactions using the identifiable brand names, this provided 

information on the potential influence of excipients in the formulation. The EMGuidance 

interaction checker database is based on medicines used in South Africa and therefore was the 

preferred choice.   

 

For each patient who used prescription medicines in combination with OTC medicines, the 

medicine names were loaded in the interaction checker and the report for each combination was 

assessed.  

3.8 Data Analysis - Excel 

The data collected was analyzed using Microsoft Excel. The data was arranged into tables based 

on the four categories of the questionnaire. Thereafter, pivot tables were used to group the data 

and analyze it based on the objectives of the study. 

 

Prevalence was calculated to obtain a percentage value of the prevalence and at the 95% CI. The 

p-value for checking if there are no differences in the use of OTC medicines between males and 



CHAPTER 3 ± METHODOLOGY 

 13 
 

females was also calculated using the T-test distribution. The frequency of use of chronic 

medicines and OTC medicines, illnesses reported by participants in the questionnaire were 

analyzed and presented in graphs, tables and figures.  
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RESULTS 

4.1 Introduction 

The results chapter includes information that was gathered from the questionnaires completed by 

the participants. A total of 106 questionnaires were completed of the 200 distributed to enrolled 

participants, which translated to an unweighted response rate of 51.4%. Eighty nine questionnaires 

met the study inclusion criteria and were analyzed using excel. 

4.2 Demographics 

Figure 1: Demographics 

 
 
Eight one percent, (n=72) of the participants were female while 19% (n=17) were male. Figure 1 

reports on the age representation of the cohort, with the largest proportion of participants being in 

the 76-80 (34%) and 71-75 (33%) age band. 

 

4.3 Level of Education 

Figure 2 shows 49% (44) of the participants responded that they had middle-level education 

(secondary, vocational), 31% (28) high-level education (university, professional higher education) 

and 19% (17) low-level education (none, primary).  
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Figure 2: Participants¶ level of education 

 

4.4 Self rated health status 

Participants rated their general health status as being one of the following; Excellent (1%, 1), Very 

good (15%, 13), Good (44%, 39), Fair (31%, 28), Bad (9%, 8). Shown in Figure 3. 
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Figure 3: Participant¶s Self Rated Health Status 

 

4.5 Chronic medicine use 

The number of chronic medicines used by the elderly ranged between the use of 1 (5, 5.6% of 

respondents) to 13 (1, 1.1% of respondents) see Table 2. The use of 3 chronic medications in the 

chronic medicine regimen was the highest amongst the participants (27, 30.3%). The median was 

calculated to be 3. The mean usage was calculated as 3.8 chronic medicines. 
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Table 2: Chronic Medicines in treatment regimen vs number of older adults 

Chronic medications in treatment regimen Number of older adults taking this number 
of chronic medicines 

1 5 

2 16 

3 27 

4 15 

5 14 

6 5 

7 2 

8 4 

9 0 

10 0 

11 0 

12 0 

13 1 

Median 4 

4.6 OTC medicine use 

The number of OTC medicines used by the elderly ranged from zero (13.5%) to use of seven 

(1.1%) Figure 4. The range was calculated as 7 (7 (max) - 0 (min)). Most participants used between 

three (22%) and four (24.7%) OTC medicines and the mean usage was calculated to be 3.1. 
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Figure 4: Number of older adults vs. Number of OTC medications taken by participants 

 

4.7 Prevalence of use of medicines 

4.7.1 Use in study participants 

Just over four-fifths of the population, 86.5% (95% CI, 83,7% - 90.0%) responded that they use at 

least one OTC medicine and 13.5% (95% CI, 10.7%-17.0%) did not use any OTC medicines. 

Approximately 69.7% (95% CI, 66.9% - 73.2%) used 3 or more OTC medicines and 20.2% (95% 

CI, 17.4% - 23,7%) of the participants used 5 or more OTC medicines. Concomitant use of OTC 

medicines and prescription medicines was at 82.0% of the study participants. All the participants 

in the study used at least one prescription medicine.  

4.7.2 Gender-based  

Men where the highest users of OTC medicines with 88.2% (95%CI, 85.5% - 91.7%) using at least 

one OTC medicines, 70.6% (95%CI, 67.8% - 74.1%) using at least three OTC medicines and 

23.5% (95%CI, 20.8% - 27.0%) using at least five OTC medicines. 
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In female participants, 86.1% (95%CI, 83.3% - 89.6%) used at least one OTC medicine, 69.4% 

(95%CI, 66.7% - 72.9%) used at least three OTC medicines and 19.4% (95%CI, 16.7% - 22.9%) 

using at least five OTC medicines. A p-value of p < 0.001 was obtained showing a statistically 

significant difference in the prevalence of use between older men and women. 

4.7.3 Age band based 

The highest prevalence of use was in the 81-85 aged participants with 100% (95%CI 97.2% - 

103.5%) using at least one OTC medicine, although this group made up 11.2% of the study 

participants, see Table 3 below. The age band with the second-highest use of OTC medicines was 

the 76-80 age band with 86.6% (95% CI, 83.4% - 90.2%) using at least one OTC medicine. The 

age band that had the least prevalence of use of OTC medicines was the 71-75 aged participants, 

with 82.3% (95% CI, 80.0% - 86.3%). 

 

Table 3: Age bands vs Participant numbers for each category of OTC medicines used. 

 Number of OTC medicines used (0-7) 

 0 1 2 3 4 5 6 7 

Age Band Participant numbers for each category of OTC 

medicines used 

65-70 

N=20 (22.5%) 

3 - 3 6 5 1 2 - 

71-75 

N=29 (32.6%) 

5 - 2 6 8 6 2 - 

76-80 

N=30 (33.7%) 

4 2 6 7 7 2 1 1 

81-85 

N=10 (11.2%) 

- 1 1 3 2 2 1 - 
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4.7.4 Self rated health status and use of OTC medicines 

Table 4 shoZs the relationship betZeen the participant¶s description of their health status and the 

average number of OTC medicines that they use. Interesting to note was low self-rated health 

status was correlated with higher average usage of OTC medicines and the rating of excellent had 

no reported use of OTC medicine. 

 

Table 4: Relationship between self rated health status and average number of OTC medicines used 

Self Rated Health Status Average number of OTC medicines used 

Bad 3.6 

Fair 3.5 

Good 3.0 

Very Good 3.1 

Excellent 0 

 

4.7.5 Level of Education and use of OTC medicines 

The highest prevalence of OTC medicines use in relation to the participant¶s leYel of education 

Zas in the group ³Middle (Secondar\, Vocational)´ Zith 90.9% (95% CI, 88.1% - 94.4%) using 

at least one OTC medicine. For ³LoZ (None, Primar\)´ and ³High (UniYersit\, Professional higher 

education)´ use of at least one OTC medicine was 88.2% (95% CI, 85.5% - 91.7%) and 78.5% 

(95% CI 75.8% - 82.1%) respectively. 

 

The ³LoZ (None, Primar\)´ group had the highest use for at least three OTC medicines (76.4%; 

95% CI, 73.7% - 80.0%) used and at least five OTC medicines (23.5%; 95% CI 20.8% - 27.0%) 

used. See Table 5 below for full details. 
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Table 5: Relationship between the level of education and the use of OTC medicines 

Level of Education 

Number of OTC Medicines being used 

At least one  At least three At least 5 

Low (None, Primary) 

88.2% (95% CI, 85.5% 

- 91.7%) 

76.4% (95% CI, 73.7% 

- 80.0%) 

23.5% (95% CI 20.8% 

- 27.0%) 

Middle (Secondary, 

Vocational) 

90.9% (95% CI, 88.1% 

- 94.4%) 

70.0% (95% CI, 67.2% 

- 73.5%) 

18.2% (95% CI, 15.4% 

- 21.7%) 

High (University, 

Professional higher 

education) 

78.5% (95% CI 75.8% 

- 82.1%) 

75% (95% CI, 72.2% - 

78.5%) 

21.4% (95% CI, 18.7% 

- 24.9%) 

 

4.8 Selection of medicines 

The self-selection of medication was the highest-ranking response at 62,4% (58) of the 

participants. Table 6 provides the breakdown of the responses. Participants were able to select 

more than one answer to this question. Of the 6 participants who have a caregiver select medication 

for them, it was either a spouse (2), sibling (3) or friend (1) selecting the medication for them. 

 
Table 6: Who selects the OTC medicines that you use? 

Response Number of study participants 

A caregiver, family member or friend selects 
the medicines for me 

6 (6,5%) 

I select my own medicines 58 (62,4%) 

The pharmacist 29 (31,2%) 
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4.9 Frequency of OTC medicine use 

The majority of the population (36%) used OTC medicines daily see Figure 5. 

  
Figure 5: Frequency of the usage of OTC medicines  
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4.10 Illness that trigger use of OTC medicines 

Although pain was the biggest trigger, stomach related illnesses represented (17.6%) of reported 

illness, Figure 6. 

 
Figure 6: Conditions/Illnesses that triggered the use of an OTC medicine 

 

4.11 Perceptions  

Participants' patterns of use, safety, and OTC medication efficacy and toxicity were investigated, 

shown in Table 7. The ansZers that the participants could choose from Zere ³Agree, Disagree, 

Unsure, Strongl\ Agree and Strongl\ Disagree´. A highlight Zas that over half of the study 

participants were aware that OTC medicines can have serious side effects. 
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Table 7: Participants responses to perception statements 

 

 

Response 

Perception Statement 

Strongly 

Agree Agree Unsure Disagree 

Strongly 

disagree 

At the first sign of illness I will 

reach out for an OTC medicine 7 (7.8%) 40 (45%) 8 (9%) 28 (31.5%) 6 (6.7%) 

I only use OTC medicines 

when the illness is severe 11 (12.4%) 44 (49.4%) 4 (4.5%) 24 (26.9%) 6 (6.7%) 

OTC medicines are absolutely 

safe 8 (9%) 30 (33.7%) 28 (31.5%) 21 (23.6%) 2 (2.3%) 

OTC medicines can have 

serious side effects 7 (7.9%) 45 (50.6%) 25 (28.1%) 12 (13,5%) 0 (0%) 

Incorrect use of OTC 

medicines can have serious 

medical consequences as those 

of prescription medicines 12 (13,5%) 38 (42.7%) 26 (29.2%) 9 (10.1%) 12 (13,5%) 

OTC medicines sometimes 

mask serious health problems 12 (13,5%) 31 (34.8%) 35 (39.3%) 11 (12.4%) 0 (0%) 

Continuous use of some OTC 

medicines can cause them to 

lose effectiveness 11 (12.4%) 46 (51.7%) 28 (31.5%) 4 (4.5%) 0 (0%) 

Some OTC medicines may 

cause dependency or addiction 

if taken for a long time 17 (19.1%) 38 (42.7%) 26 (29.2%) 8 (9%) 0 (0%) 
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4.12 Drug-drug Interactions 

The potential for drug-drug interactions was assessed using the EMGuidance interaction checker. 

Minor drug-drug interactions were the highest recorded at 219 (53.9%) of the interactions reported 

by the interaction checker. Severe drug-drug interactions made up 64 (15.5%) of the reported drug-

drug interactions, with moderate drug-drug interactions at 127 (30.5%). 

4.12.1 Drug-drug interactions in relation to the number of OTC medicines used 

All reported interactions 

The highest number of reported drug-drug interactions was for participants taking 3 and 4 OTC 

medicines concomitantly with their prescription medicines at 111 (26.8%) and 131 (31.6%) 

respectively. See Table 8 below for the reported drug-drug interactions as per severity and number 

of OTC medicines used by participants.  

 
Table 8: Reported severity of drug-drug interactions (between OTC medicines and chronic 
medicines) in relation to the number of OTC medicines used by participants 

Number of OTC 
medicines used  

Minor 
Interactions 

Moderate 
Interactions 

Severe 
Interactions 

Total Interactions per 
number of OTC 
medicines used 

0 0 0 0 0 

1 6 3 0 9 (2.2%) 

2 21 18 7 46 (11.1%) 

3 48 35 28 111(26.8%) 

4 88 29 14 131 (31.6%) 

5 25 22 10 57 (13.8%) 

6 29 17 3 49 (11.8%) 

7 6 3 2 11 (2.7%) 

Total Interactions 223 (53.9%) 127 (30.7%) 64 (15.5%) 414 
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Minor drug-drug interactions 

Minor drug-drug interactions made up the highest proportion of the reported drug-drug interactions 

at 53.9% and interestingly participants taking 4 OTC medicines with their prescription medicines 

had the highest number of the reported drug-drug interactions (88). 

 

Moderate drug-drug interactions 

The highest number of reported moderate drug-drug interactions were for participants taking 3 and 

4 OTC medicines concomitantly with their prescription medicines at 35 and 29 respectively.  

 

Severe drug-drug interactions 

Severe drug-drug interactions made up 64 (15.5%) of all the reported drug-drug interactions 

Interestingly, no severe drug-drug interactions were reported for participants taking one OTC 

medicine concomitantly with their prescription medicine. Figure 7 shows the reported drug-drug 

interactions as per severity to give a visual illustration of drug-drug interactions. Of note is that 

over 40% of the severe drug-drug interactions occurred for 3 OTC medicines concomitantly with 

prescription medicines. 

 
Figure 7: Reported drug-drug interactions as per severity, and in relation to the number of OTC 

medicines used 
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4.12.2 Other drug-drug interactions 

Table 9: Herbal and complementary medicine  

Thirty eight point two percent of the study population used alternative medicines. The most used 

alternative medicines being for joint pain relief (14.6%). 

Formulation Percentage of participants taking formulation 

Gingko Biloba 3.4% 

St John¶s Zort 4.5% 

Joint pain remedies 14.6% 

Immune boosting remedies 5.6% 

Herbal cough mixture 1.1% 

Menopause remedies 1.1% 

Eye remedies 2.3% 

Diabetes remedies 1.1% 

Other 10.1% 



CHAPTER 5 ± DISCUSSION 

 28 
 

DISCUSSION 

5.1 Introduction 
This chapter goes into the interpretation of the results, their connection to current literature and 

provides details on the insights and learnings that we have obtained from them.  

5.2 Overview 
The use of OTC medicine is widespread worldwide. Due to their accessibility, they are considered 

as medicines that are safe, effective and have adequate information for personal use by the patient 

or individual without much or any assistance from the pharmacist.23 

 

When used appropriately and with consideration of the chronic medicines that the patient is on, 

there are usually no problems.23 However, healthcare providers are usually unaware of the OTC 

medicines that patients are on and patients are not always in a position that they are aware of the 

potential of drug-drug interactions between medicines leading to undesirable medication 

outcomes.23 This is because of challenges of availability of doctors for regular patient enquiries 

and patients reluctance due to the cost involved in having time with a doctor.21,23 

 

The information available on OTC medicine use by older adults in South Africa is limited. The 

prevalence of use of OTC medicine in other medium- to high-income countries has been reported 

to be high or common in the elderly. 3,23 Qato D.M et al., reported a prevalence of use of at least 

one OTC medication in the elderly population in the USA to be at 42.2%.3 

 

Older adults are the largest consumers of prescription medicines, due to factors such as age-related 

diseases, lifestyle diseases and increased comorbidities, therefore the use of OTC medicines adds 

another la\er of treatment that is not alZa\s knoZn b\ the patient¶s doctor or pharmacist.3 Qato 

D.M., et., al found that, of the 4% identified drug-drug interactions identified in the medicine 

regimens of their study participants and 50% of these were related to concomitant intake of non-

prescription medications.3 This puts the elderly patients at risk of undesirable adverse effects from 

medicine use.3 

 



CHAPTER 5 ± DISCUSSION 

 29 
 

This study achieved 3 research outcomes; determining the prevalence of use of OTC medicines; 

determining the potential of drug-drug interactions between the prescription medicine and the OTC 

medicines that the participants were taking concomitantly and obtaining insights into the elderly 

participants¶ perceptions of OTC medicines. 

5.3 Medicine Use 

All the participants enrolled in the study used at least one chronic prescription medication. Based 

on the average use (3.8 chronic medicines per participant and 3.1 OTC medicines per participant) 

of medicines that the study participants used, it can be concluded that polypharmacy is of concern 

as the combined value is over the 5 medicines taken concomitantly as defined in the traditional 

polypharmacy definition.2,39 

 

Polypharmacy is modernly now defined as the use of medicines that are not clinically 

releYant/indicated for the patients¶ ailments and this requires that the patients¶ medication is 

reviewed for appropriateness and safety.2,39 Duplication of medications was observed in this study 

where older adults received chronic pain medications but were also taking OTC medications in the 

same medicine class. An example, a participant would be on diclofenac as prescribed by their 

doctor whilst they are also taking an OTC medicine such as ibuprofen which is also used pain in 

the management of pain. Both medicines are non-steroidal anti-inflammatory drugs (NSAIDs). 

 

This can exacerbate gastrointestinal side effects of these medications. It goes back to improving 

communication between the patient and the doctor to ensure better patient management.22 

Pharmacist are well positioned to identify the risk of duplication of medications through adequate 

medication history taking and ensuring proper procedures are followed when dispensing OTC 

medicines, such as looking into the patient¶s profile to check chronic medications and an\ 

continuous use of OTC medicines.25,39 

 

Polypharmacy occurs frequently and is illustrated in this study and others and it warrants more 

research into medicine use in the elderly.40 The assessment of older adults¶ medications is essential 

to ensure each medication that the patient is taking is appropriate and necessary for the patient. 
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Polypharmacy is often linked to increased risk of adverse events and inevitably affects older 

adults¶ qualit\ of life.2 

 

Drug-drug interactions are of common occurrence in the elderly, and healthcare providers need to 

limit or prevent medicine associated complications and ensure pharmacotherapy goals are 

realized.2 Identifying the appropriateness of each medication that the older adults are taking is 

important to eliminate any duplications of medicines and to remove any unnecessary medication 

whether it is a prescription or OTC medication.2 

 

Pharmacists can mitigate the occurrence of undesirable events from medicine use through proper 

record keeping and communicating with elderly patients.2,25 Older adults should be encouraged to 

use one provider for prescription/medical services and one pharmacy group for medication needs 

as much as possible. This is to ensure that all the patient's medication history is on one system and 

medication interactions can be more easily identified.25 

 

When it comes to older adults, the use of the main dispensing pathway is encouraged. It allows for 

the medication to be recorded on the patient profile and creates a permanent and traceable record. 

This helps the pharmacist have a comprehensive patient history they can refer to in evaluating 

treatment strategies employed previously and at present and facilitates pharmacists to detect any 

medication problems, advise the patient appropriately and offer more suitable treatment 

alternatives.2 

 

Although such strategies can be employed, patient challenges such as patient underreporting (due 

to beliefs or cognitive impairment), vision and hearing impairment can hinder the process. OTC 

medicines may also be selected by caregivers and this can compromise the medication history 

taking processes. Pharmacists should encourage patients to keep records of their medications either 

in diaries or images of their medications to ensure informed decision making by the healthcare 

provider.2 
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5.4 Prevalence of use of OTC medicines 

In our study 86.5% of the older adults used at least one OTC medicine. In a study by Qato D.M et 

al., (2008), OTC medicines use prevalence was reported to be 42% amongst older adults.3 Hanlon 

J.T., et al., (2001), reported that after assessing major studies of community based older adults 

over 65 years old, use of non-prescription medicines ranged between 31-96%.21 

 

On average the study participants used 3 OTC medicines alongside their prescription medicines. 

This is higher than studies that have been conducted on larger cohorts of older adults aged 65 years 

and older. A study in the USA found that on average older adults use 1.8 OTC medicines 

everyday.21 High use of OTC medicines in low- to middle-income countries could also be 

associated with OTC medicines being a more affordable option as compared with consultations 

with doctors/physicians. 

5.4.1 Gender usage 

In our study female participants (81% of the study population) were more than male participants 

(19% of the study population). The difference in usage of OTC based on gender was noted. The 

prevalence of use was higher in the male group (88.2%) than the females (86.1%) for use of at 

least one OTC medicine. Qato D.M et al. found that the prevalence of use of OTC medicines was 

similar in men and women.3 A p-value of p < 0.001 was obtained showing a statistically significant 

difference in the prevalence of use between older men and women. However other studies in high-

income countries have shown an increased prevalence of use in women than in men. Hanlon J.t., 

et al., found that the use of OTC medicines was higher in women.21 

5.4.2 Age usage 

In a study by Hanlon J.t., et al., (2001), the use of OTC medicines was found to decrease with age 

within the elderly population.21 In our study the highest prevalence of use was in the 81-85 aged 

participants with 100% (95%CI 97.2% - 103.5%) using at least one OTC medicine, although this 

group made up 11.2% of the study participants. The use of OTC medicines in this African setting 

study showed a difference from the available studies that have been performed in North America 

and European countries where the trend is less use of OTC medicines with increasing age.21 In this 
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study the prevalence of use of OTC medicines increased with age as seen in the results. Several 

socioeconomic factors can be responsible for the results observed here.  

 

An understanding of geriatric patients¶ financial circumstances is an essential part of achieYing 

treatment goals. Currently, in South Africa, there is no active national health insurance that would 

make healthcare services more accessible as in high-income countries where such strategies have 

been implemented.22 Older adults in South Africa, rely mostly on personal savings, retirement 

incomes, or for a few, salaries if they are still employed. However, these incomes are usually 

limited for the majority and their ability to spend on healthcare services is limited.22 

 

The high cost of some prescription medicines may be a deterrent to adherence to these medications 

and patients ma\ stretch the use of a month¶s quantit\ to coYer longer periods through skipping 

doses or breaking doses and may opt to use OTC medications to manage symptoms due to 

uncontrolled disease.22 Current systems in the South African health system do not allow for 

efficient monitoring of patient adherence.7,22 

 

An example of this is doctors are not always aware if the patient took all six medication refills 

(one monthly refill as prescriptions are usually valid for six months) as per the prescription given 

to the patient. When patients are considered as managed on a treatment they receive a prescription 

from their doctor that is valid for a maximum of six months and they will take this to their preferred 

pharmacy to obtain the medication on a monthly basis until they require a new prescription at the 

end of the period.22 

 

The advantage of this system is the patient has the independence to select the pharmacy (except in 

the few instances where there is a dispensing doctor) they collect their medication either because 

it is closer to their residence or they consider it an affordable pharmacy. Another benefit of this 

system is the patient would only need to visit the doctor twice a year if no complications were 

experienced saving the patient on doctor visits.22 

 

However, the main challenge of this process is that the doctor does not interact with the patient for 

half a \ear and in most cases Zill not be aZare of the patient¶s use of OTC medications during this 
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period. Any undesirable effects that may occur may be associated with the prescription medication 

Zhen the patient¶s condition is reYieZed b\ their doctor and lead to a possible sZitch to another 

prescription medication when the cause of the adverse event was the use of an OTC medicine.22 

 

Physicians/doctors are rarely aware if the elderly patients went to collect or received their full six 

months¶ Zorth of medication when they re-visit the doctor for a repeat prescription and have to 

rel\ on the patient¶s feedback. HaYing s\stems that are integrated Zould alloZ better delivery of 

healthcare services, identify underutilization of medications, and allow healthcare providers to be 

less reliant on patient¶s feedback as the\ ma\ forget or Zithhold information to their peril.22 

 

Therefore, an understanding of the patient¶s financial capabilities regarding available funding for 

healthcare is essential Zhen planning the patient¶s treatment goal. Use of older prescription 

medicines that have generics on the market is a strategy to minimize cost and encourage 

adherence.21,22 

5.4.3 Self rated health status and use of OTC medicines 

A rating system was used for the older adults to give a score of their health status as they perceived 

it to be. Bailis D.S. et al., found that self-rated health status is often controlled by the indiYidual¶s 

endeavours to achieve health-related goals.33 

 

The rating system was made up of 5 possible options; Bad, Fair, Good, Very good and Excellent. 

Most of the participants (43.8%) rated their health status as good. However, the participant group 

Zith the ³Good´ rating had the least preYalence of the use of at least one OTC medicine, see 

supplementary material Table 1B (Appendix 2). The assumption would be that participants who 

considered themselves to have a good general health status are more satisfied with their state of 

health and have fewer requirements for use of multiple OTC medicines. 8 out of the 39 participants 

Zith a ³good´ rating did not use any OTC medicines. One participant rated their health status as 

³E[cellent´ and they used no OTC medicines, see supplementary material Table 1A (Appendix 

2). 
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The highest prevalence of use of at least one OTC medicine was in the participant group that rated 

their state of health as ³Bad´. All participants Zho Zere in this group used at least one OTC 

medicine and this group had one participant who used 7 OTC medicines concomitantly, which is 

the highest for this study. It is worthwhile assessing these results as an actual or perceived poor 

health status results in a high probability of OTC medicine use which also increases the risk of 

drug-drug interactions Zith the patient¶s prescription medicines as Zell as drug-drug interactions 

amongst the OTC medicines.  

 

The participant group that rated themselYes as haYing a ³Fair´ general health status had the second-

highest prevalence of use of at least one OTC medicine (96.4%). This leads to the deduction that 

the more negative the health rating is the higher the use of OTC medicines amongst the 

participants. 

 

Due to the limited research content on this topic, it is difficult to make any substantial conclusions 

from this data, however, more research and work into understanding the use of OTC medicines in 

the elderly will give more insights. A study investigating the relationship between meeting 

patient¶s information requirements and their general health status found that Zhen the patient's 

medical information needs were met this was associated with positive outcomes such as improved 

general health status ratings.34 

 

This can be applied in this setting, informed patients are in a better position to select OTC 

medicines more appropriately and use them rationally, therefore pharmacists should ensure they 

provide adequate information when dispensing OTC medicines to elderly patients to improve 

health-related goals for the patients.34 

5.4.4 Level of education and use of OTC medicines 

The relationship between the level of education and the use of OTC medicines was investigated. 

The results showed the highest prevalence of use of at least one OTC medicine was in the 

participant group that had a ³Middle´ leYel of education (90.9%), folloZed b\ those Zith a ³LoZ´ 

level of education (88.2%) and the lowest prevalence of use of at least one OTC medicine used 

Zas in the participant group that had ³High´ leYel of education (78.5%).  
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When looking into the use of higher quantities of OTC medicines per participant in each of the 3 

categories, participants with a high level of education were consecutively the second highest after 

those with a low level of education, for the prevalence of use of at least 3 OTC medicines (75.0%) 

and 5 OTC medicines (21.4%) concomitantly. 

 

The assumption is the level of education has an impact on decision making when selecting OTC 

medicines. From the study results, the prevalence of OTC medicine use was highest in the 

participant group that had a low level of education. Therefore, older adults that did not attain higher 

education levels may be more likely to use OTC medicines due to factors such as socioeconomic 

status as it may be more affordable to use self-medication than go to a doctor.  

 

A study in Ghana investigated the utilization of health services by older adults and found that age, 

health insurance and education independently resulted in the utilization of different healthcare 

options.41 Health beliefs may also play a role resulting in higher use of OTC medicines and 

alternative medicines.2 

 

Conversely, although the participant group with the older adults who have a high level of education 

had a low prevalence of use of at least one OTC medicine this changed for use of at least 3 and 5 

OTC medicines where this group ranked as the second highest as mentioned above. This can be 

also interpreted with the ability to utilize health services by this participant group as they have 

more disposable income.  

 

A high level of education was associated with better career opportunities during the working years 

of this participant group, therefore, they are more likely to have healthier pension funds and be on 

medical insurance/aid. Therefore, OTC medicines are easily accessible because they can easily 

purchase them for self-medication purposes. There was noticeably high use of complementary 

medicines to boost energy levels, multivitamins and omega fish oils. 
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5.5 Selection of OTC medicines 

Sixty two percent of the responses to the question, ³Who selects the OTC medicines that you use?´ 

Zere ³I select m\ oZn medicines´ and 31.2% of the responses stated that a pharmacist assisted in 

the selection of the OTC medicines. Although a third of the respondents do consult a pharmacist 

from time to time when they select OTC medicines it is important that there are more patient 

pharmacist interactions to ensure the optimal and safe use of OTC medicines.  

 

Older adults use OTC medicines to treat most minor ailments as these are an economic alternative 

to consulting a doctor. It is important that as older adults utilize this treatment choice that they use 

the medicines safely and that there is the participation of healthcare providers such as pharmacists 

in the selection of the medications. 

 

Only 6.5% of the responses were from those participants who had a friend or family member select 

their OTC medications. This shows that participants are still actively involved in going to the 

pharmacy to collect their medications and interactions with pharmacists and supporting staff is 

possible. 

5.6 Frequency of OTC medicines use 

The use of OTC medicines is essential for the management of self-limiting conditions, it would be 

expected that use is infrequent, and only when intended for short periods. In our study, 43% of the 

participants responded to using OTC medicines everyday which was the highest of all the other 

responses. 39% of the participants responded that they use OTC medicines every other day, 17% 

once weekly and 1% only once a month. Gilson, A., et al., reported that estimates suggest that 

approximately 33% of older adults use OTC medicines on a regular basis.42 

 

The frequency of use of OTC medicines was high in the study population. It must be asked whether 

OTC medicines are being used as substitutes for prescription medicines as they are more cost-

effective medicines. It is important for doctors and pharmacists to identify patient strategies such 

as this that are used by older adults to cope with the cost of prescription medicines and/or services 

relating to obtaining prescription medicines and employ interventions that can help patients.43 
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A study that investigated how to improve the safe use of OTC medicines in the elderly found that 

introducing a ³Senior Section´ in the pharmac\ improYed pharmacist and patient interaction 

allowing for improved medication safety and convenience. Such interventions should be 

considered to assist in minimizing undesirable medication-related adverse events and to promote 

public health.42 

5.7 Illness that triggers the use of OTC medicines 

The older adults¶ used OTC medicines for the treatment of mostly pain-related ailments with 28% 

of participants using analgesics to alleviate pain. These results are consistent with those of related 

studies which have found analgesic medicines are the most commonly used OTC medicines.19,44 

 

Use of pain medications most commonly nonsteroidal anti-inflammatory drugs should be done so 

with caution as these medications increase the risk of gastrointestinal, cardiovascular and renal 

adverse reactions.45 There is limited information to be able to determine if older adults in South 

Africa utilize pharmacists or read the patient information leaflets inserted in medicine packaging 

or containers to be able to determine if medicines are used safely.  

 

A Canadian study found that 91% of the population claim to read medicine labels before using the 

medicine for the first time.45 However, they also found that amongst the 5% that did not follow 

the medicine instructions provided by the manufacturer 31 % administered a dose greater than that 

stipulated. Such non-compliance is triggered by perceptions of lack of efficacy of the medicinal 

product and in some cases if the severity of symptoms is high.45 It is therefore necessary that OTC 

medicine use by the elderly in South Africa is better understood to be able to employ adequate 

interventions. 

 

Stomach problems affected 17.2% of the study participants and this was the second-highest reason 

for use of OTC medicines in the study population. Other noteworthy uses of OTC medicines in 

the elderly were for allergies, colds and flu and other conditions (supplementary uses) which 

accounted for 10.6% each of the reported illnesses that the older adults are using the OTC 

medicines for.  
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Therefore, the importance of interventions directed at the elderly cannot be overemphasized, 

pharmacist-patient interactions are encouraged and for pharmaceutical companies to develop 

innovative ways to educate patients on medicine use catering for the aged as well to ensure the 

safe use of OTC medicines in this population group. 

5.8 Patient perceptions 

Patient perceptions on OTC medicines were measured using 3 categories of questions/statements 

namely use patterns, safety and toxicity, and knoZledge to gain a better understanding of patient¶s 

perceptions and knowledge.  

 

5.8.1 Use patterns 
The participant responses are given in Table 7 in the results section. OTC medicines are 

convenient and are more easily accessible to older adults as they do not require a prescription. 45% 

of the study participants responded that they use an OTC medicine at the first sign of illness which 

was the highest score for this statement. The use of OTC medicines is meant for acute illnesses to 

make the duration of illness short and manageable.1.2 

 

There is no major opposition to the use of OTC medicines at the onset of an illness if it is used 

rationally for the correct illness. Frequent use of OTC medicines is concerning as it may be due to 

unaddressed medication problems such as poorly controlled chronic conditions requiring revision 

of chronic prescription medicines.1 Frequent use of OTC medicines also increases the risk of drug-

drug interactions and may be associated with medication abuse and pharmacist should check 

patient medication histories when dispensing to older adults.1 

 

Fourty nine point nine percent responded that the\ agree Zith the statement ³I onl\ use OTC 

medicines Zhen the illness is seYere´. With this statement, there is no absolutel\ correct ansZer 

and it is more to understand the use patterns of the study participants. Conservative use can also 

be detrimental if the elderly do not seek help to treat acute illness within a reasonable time as 

minor ailments can become more severe.  
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5.8.2 Safety and Toxicity  
Participants' knowledge of OTC medicine safety was investigated with 4 safety statements (see 

Table 7). Although 33% of participants responded that the\ agree Zith the statement ³OTC 

medicines are absolutel\ safe´, 31.5% were unsure and 23.6% disagreed with the statement. The 

clinically correct response to this question is to disagree with this statement.  

 

Although OTC medicines are generally safe, they can have undesirable effects if used 

inappropriately and for conditions that they are not indicated for.16 It is important therefore that 

older adults are educated on the safety and risks that are associated with OTC medicines and 

encouraged to discuss the use of these medicines with their pharmacists and doctors. 

5.8.3 Knowledge 
The responses to the statements ³OTC medicines can haYe serious side effects´ and ³Incorrect use 

of OTC medicines can haYe serious medical consequences as those of prescription medicines´ 

showed that some knowledge exists on the consequences of inappropriate use of OTC medicines. 

50.6% and 42.7% of the participants agree with the statements respectively.  

 

However, one study found that patients will usually overestimate the risk of the adverse reaction 

occurring from an OTC medicine and a balanced approach is required when educating the public 

about OTC medicines.20 Although OTC medicines can be associated with adverse events these are 

generally experienced because of misuse.20 

 

Approximately 39% of the participants were unsure if OTC medicines mask serious health 

problems. This is an indicator that older adults require more information regarding OTC 

medicines. Serious chronic conditions can be temporarily masked by OTC medication, leading to 

late diagnosis and poor prognosis.1 

 

Almost 52% of the participants agreed Zith the statement ³Continuous use of some OTC 

medicines can cause them to lose effectiYeness´ and 31.5% were unsure. OTC medicines that may 

lose their effectiveness during continual use are commonly those of addictive potential.28 It is 

therefore essential the dispensing of OTC medicines of addictive potential is regulated.6 
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Currently, in South Africa, OTC medicines with active ingredients that may have an addictive 

potential are in the Schedule 2 grouping, which requires the pharmacist to record patient identifiers 

such as name, address and ID number so that the pharmacy can keep a record of how often the 

patient collects this medication.6,9 However, the current challenges of systems that are not 

integrated limit the effectiveness of this regulation as a patient can obtain medication from different 

pharmacies before being identified as a potential abuser. 

 

It is encouraging that 42.7% of the older adults in the study agree with the statement that ³Some 

OTC medicines ma\ cause dependenc\ or addiction if taken for a long time´. Abuse of OTC 

medicine is when they are used for non-medical reasons to obtain a ³high´ or some t\pe of mood 

alteration or use for an indication that the medication is not registered for.28 Patient education on 

rational OTC medicine use is required.  

5.9 Drug-drug interactions 
When prescription medicines are used with OTC medicines there is an increased risk of drug-drug 

interactions as OTC medicines are mostly self-selected by patients who may not always know if it 

interacts with their chronic medication.1 

 

There were 15.5% drug-drug interactions between prescription and OTC medicines that were 

reported as severe by the interaction checker. This shows the need for implementing strategies to 

ensure better record keeping of OTC medicine use by the elderly. The use of OTC analgesics 

concomitantly with prescription anticoagulants, and antiplatelet agents results in increased risks of 

bleeding.2,27 

 

Not every drug-drug interaction will be a reason to discontinue the medicine.3 Many prescription 

medicines are used concomitantly with known drug-drug interactions however because these have 

been evaluated by healthcare providers, clinical judgment has been applied when considering the 

interaction.3,7 

 

For example, some medicines have minor interactions that do not significantly affect the efficacy 

of the interacting agent and therefore can be used concomitantly. With others, medicine dose 
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adjustment can be done to accommodate the effects of the interacting medicines to maintain the 

same level of efficacy and safety. 20,28 

 

Usage of complementary and herbal medicines was calculated to be used by 38.2% of the study 

participants. Although not the focus of the study use of alternative medicines was noted. Ginkgo 

Biloba Zas used b\ 3,4% of participants and St John¶s Wort  b\ 4.5% of participants.31 Ginkgo 

Biloba has the potential to interact with antiplatelet agents such as aspirin and anticoagulant 

medications and should be avoided in patients that are taking these medications.31 In patients 

taking antidepressants such as monoamine oxidase inhibitors and serotonin reuptake inhibitors, 

and in patients Zith ps\chiatric disorders St John¶s Wort has to be aYoided due to its potential to 

induce the P-glycoprotein transporter and the cytochrome P450 isoforms.2,31 

 

Therefore, within the confines of healthcare provider-initiated medicines and care, drug-drug 

interactions are monitored. The concern arises with the use of OTC medicines as these are not 

always under the watchful eye of healthcare providers meaning drug-drug interactions can occur 

and cause problems in older adults as clinical reasoning to adjust doses appropriately/ or switch 

medications will not be used.2,20,28 

 

Less efficient renal and hepatic function makes older adults are more vulnerable to the effects of 

medicines as clearance and metabolism of these medications is affected by the reduced capacity 

of these systems.3,30 They also have reduced water content and altered body fat content which all 

make older adults more vulnerable to adverse reactions.25 Therefore, good communication 

between older adults and healthcare providers is encouraged to limit any adverse events due to 

drug-drug interactions that can manifest in several ways such as poor control of chronic conditions 

because an OTC medicine that the patient is taking increases the metabolism of prescription 

medicine that the patient is taking making it inefficient in controlling the condition.25
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LIMITATIONS, RECOMMENDATIONS AND CONCLUSION 

6.1 Limitations 
Some limitations of this study have been identified. Firstly, it is the first time such a study is being 

conducted in South Africa, therefore, there is limited information on OTC medicine use in the 

elderly population in South Africa. Secondly, the study is focused on elderly people who are of a 

certain socioeconomic status, i.e., those who afford to stay at an old age home and thus may not 

be giving a clear picture of the OTC medicine use of the majority of the elderly in South Africa. 

 

This study was focused on the use of OTC medicines in participants taking prescription medicines 

however, the data obtained from the study revealed that the participants also take other forms of 

non-prescription medicine namely complementary medicine and herbal medicines. 

Complementar\ medicines are defined b\ the WHO as ³A broad set of health practices that are 

not part of the coXntr\¶s conYentional or traditional medicines´ and herbal medicines as ³Herbal 

preparations, herbs or herbal materials that contain the part of plants as the active ingredient´.47  

 

In future studies evaluating the potential of drug-drug interactions between alternative medicines 

and prescription medicines would be important to assess if there are no major drug-drug 

interactions.31 The study of the use of complementary and herbal medicines in the elderly also 

brings focus to this population group so that the appropriate health interventions can be taken. 

 

6.2 Recommendations and Conclusion 
To ensure that pharmacotherapy is optimized, in elderly patients it is important that patients and 

the health care providers collaborate on treatment goals. The patient should have an adequate 

understanding of the role of each of their prescription medicines and how to appropriately take 

these medicines. It is also of importance that patients are made aware of OTC medicines that can 

possibly interact with their chronic medicines and cause undesirable effects. Assessment of the 

goals of treatment is important to reduce the risks of drug-drug interactions and monitor drug 

efficacy.2 
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Drug-drug interactions have been a major concern for decades in the treatment of geriatric patients, 

given that they are more likely to use several medications to manage morbidities.22 Ensuring that 

patients can easily communicate health problems to their physician and pharmacists is essential so 

that healthcare providers can assist the patient in the decision-making process when it comes to 

OTC medication selection and on whether any additional medication is required as some 

conditions may be associated with the use of an existing medication in the patient's medication 

regimen.22 

 

Healthcare providers must be encouraged to always check and be alert for potentially interacting 

medications on a patient¶s regimen and encourage the patient to communicate details of other 

medications they are taking.22 Inappropriate medication prescribing must be avoided for both 

prescription and OTC medicines to reduce the potential of drug-drug interactions and undesirable 

effects.2,22 

 

Monitoring the efficac\ of the patient¶s chronic medicines is essential. Inadequatel\ controlled 

disease conditions can lead the elderly patient to seek other treatments such as OTC medicines or 

alternative medicines to supplement the prescription medicines leading to polypharmacy and 

undesirable effects. 2,3 

 

Knowledge of the use of OTC medicines must be actively driven by healthcare providers to ensure 

the safe use of these medicines by older adults and other population groups.1 This study revealed 

that knowledge on the safety of OTC medicine use is lacking and interventions such as pharmacists 

providing both oral and written information about OTC medicines use to older adults is important. 
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APPENDICES 
Appendix 1: Research Questionnaire 

 
1. Demographics 

 
Please fill in the appropriate box with an X 
 
Sex 
 
Female  
 
Male   
 
Other   
 
Age 
 
65 ± 70  
 
71 ± 75 
 
76 ± 80 
 
>80                               
 
 
 
Level of education1 

 
Low (None, Primary)                                          
 
 
Middle (Secondary, Vocational) 
 
 
High (University, Professional higher education) 
 
 
How would you describe your general health?1,4,5 

 
Bad                Fair                  Good                 Very Good                
 
 Excellent  
 
 

2. Chronic/Prescription Medicines 
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What medicines have you taken in the last two months for your chronic 
disease(s) Please fill in the table below? 
 

Prescription Medication List 

1.  2.  3.  

4.  5.  6.  

7.  8.  9.  

10.  11.  12.  

13.  14.  15.  

16.  17.  18.  

19.  20.  21.  

 
3. Over The Counter (OTC) medicines2 

An OTC (over the counter) medicines or non-prescription medicines are those medicines that 
you can buy at a pharmacy or chemist without the need for a prescription. These also include 
those medicine which you can purchase at a supermarket and petrol filling stations. Examples 
of OTC medicines include painkillers, cough mixtures and allergy medicines. 
 
Do you use OTC medicines? 
 
Yes  
 
  
No 
 
 
Who selects the OTC medicines that you use? (you may select more than one 
option) 
 

The Pharmacist 
 
I select my own medicines 
 
A caregiver, family member or friend selects the medicines for me 
 

                 Please specif\ relationship«««««««««««««.. 
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How often do you use OTC medicines? 
 
Frequency Tick the option which 

best describes your use 
of OTC medicine 

Everyday      

Every other day  

Once a week  

Once a month  

 
Which illnesses do you usually use OTC medicine for? 
Tick the appropriate option(s); 
 
 
Pain 

  
Skin conditions 

 

 
Allergies 

  
Eye conditions 

 

 
Stomach 
problems 

  
Colds and Flu 

 

Bladder 
problems 

 Cough  

 
If other please specify; 
 
««««««««««««««««««««««««««««.. 
 
««««««««««««««««««««««««««««.. 
 
In the table below please list the OTC medicines you have used in the last 2 months. 
 

OTC Medication List 

1.  
 

2.  3.  

4.  5.  6.  
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7.  8.  9.  

10.  11.  12.  

13.  14.  15.  

16.  17.  18.  

19.  20.  21.  

 
If you do not remember the name of medicine, please specify for which 
condition(s) below: 
 
.………………………………………………………………………………………………….. 
 
 
…………………………………………………………………………………………………... 
 
4. Perceptions 
 
For the following statements circle the most appropriate response 
 
At the first sign of illness l will reach out for an OTC medicine.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
 
I only use OTC medicines when the illness is severe.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
 
 
OTC medicines are absolutely safe.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
 
 
OTC medicines can have serious side effects.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
 
 
Incorrect use of OTC medicines can have serious medical consequences similar to 
those of prescription medicines.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
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f). OTC medicines sometimes mask serious health problems.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
 
 
The continuous use of some OTC medicines can cause them to lose effectiveness.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
 
 
Some OTC medicines may cause dependency or addiction if taken for a long time.3 

 
Strongly Agree               Agree                 Unsure                 Disagree              Strongly Disagree 
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Please Note: Due to the Covid-19 pandemic the form was translated to also have an electronic 
version (consisting of consent form, information sheet and the research questionnaire) to comply 
with lockdown rules. This digital form was which was approved by the ethics committee. 
 
Link: Digital Questionnaire available at: https://form.jotform.com/201002454646041 
 

  

https://form.jotform.com/201002454646041
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Appendix 2: Supplementary Sheet 
 

Table 1A: Health Rating Vs Number of OTC medicines that the participants¶ are currentl\ 
taking 
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Table 1B: Participant¶s Health Rating per Categor\ 
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Appendix 3: Study Information Sheet 
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Appendix 4: Consent Form 
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Appendix 5: Ethics Approval 
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Appendix 6: Permission to access research site 
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Appendix 7: Turnitin Report 
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