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SUMMARY

Title: A comparison of the chronic medication prescribing patterns between mail order

and community pharmacies in South Africa

Key words: chronic medication; courier pharmacy; mail order pharmacy; retail pharmacy;

medication possession ratio; oversupply; private health care system; South Africa

Pharmaceutical care can be defined as “the care that a given patient requires and receives
which assures safe and rational drug usage” (Mikael et al., 1975:567). The supply of medication
is an important link in the health care chain, and the supply of chronic medication specifically
was reviewed in this study. The World Health Organization (WHO, 2008d) states that chronic
disease and related deaths are increasing in low- and middle-income countries, causing 39%

and 72% of all deaths in low- and middle-income countries respectively.

The main objective of this study was to investigate the difference between chronic medication
prescribing patterns and subsequent claiming patterns for community (retail) and mail order

(courier) pharmacies in the South African private health care sector.

Computerized claims data for the period 1 January 2009 to 31 December 2010 were extracted
from the database of a South African pharmaceutical benefit management company. The
chronic database consisted of 6 191 147 prescriptions (N = 17 706 524), 14 045 546 items (N =
42 176 768) at a total cost of R2 126 516 154.00 (N = R4 969 436 580.88). A guantitative,
retrospective, cross-sectional drug utilisation review was conducted, and data were analysed

using the Statistical Analysis System® programme.

Various providers of chronic medication were analysed, namely dispensing doctors, dispensing
specialists, courier pharmacies and retail pharmacies. Chronic medication represented 34.97%
of all medication prescribed. Retail pharmacies dispensed 79% of this chronic medication (n =
2441 613 items) and courier pharmacies 19% (n = 610 964 items). Courier pharmacies
dispensed 1 147 687 prescriptions containing chronic medication and retail pharmacies
dispensed 4 900 282. The average cost per prescription for chronic medication at retail
pharmacies was R325.43 + R425.74 (2009) and R335.10 + R449.84 (2010), and that of courier
pharmacies was R398.56 + R937.61 in 2009 and R436.57 + R1199.46 in 2010.
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The top-five chronic medication groups dispensed by both these pharmacy types were selected

according to the number of unique patients utilising these medications for at least four
consecutive months. The most utilised chronic medication groups were ACE inhibitors (n =
1 611 432), statins (n = 1 449 732), diuretics (n = 962 670), thyroid medication (n = 885 891)
and oral antidiabetics (n = 696 631).

The average medication possession ratio for retail pharmacies indicated that, on average,
statins, diuretics, thyroid medication and oral antidiabetics were undersupplied by retalil
pharmacies. Courier pharmacies tended to oversupply more often than retail pharmacies, with
the cost of oversupplied medication ranging from 9% to 11% of total courier pharmacy

medication costs.

The average chronic prescription, item and levy cost did not vary significantly between courier
and retail pharmacies. This indicates that the relative cost of acquiring chronic medication is
similar at retail and courier pharmacy. The medication possession ratios of the top-five chronic
medication groups, however, did differ significantly. In order to choose the most appropriate
provider, the medical scheme provider needs to consider the over- and undersupply of
medication. Oversupply may lead to unnecessary costs whilst undersupply may lead to future
noncompliance and associated health problems. The costs associated with undersupply of

medication in the South African health care sector need further investigation.
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Titel: 'n Vergelyking van voorskrifpatrone tussen posapteke en gemeenskapsapteke in
Suid-Afrika

Trefwoorde: chroniese medikasie; koerierapteke; posapteke; kleinhandelapteke; medikasie-

besit-ratio; oorverskaffing; private gesondheidsorgstelsel; Suid-Afrika

Farmaseutiese sorg kan gedefinieer word as die sorg wat ‘n gegewe pasiént benodig en verkry
om veilige en rasionele medikasiegebruik verseker (Mikael et al., 1975:567).
Medikasieversaffing is 'n sleutelelement in die gesondheidsorgketting, en die verskaffing van
spesifiek chroniese medikasie is in hierdie studie ondersoek. Die
Weéreldgesondheidsorganisasie (WHO, 2008d) voer aan dat chroniese siektetoestande en
meegaande sterftes toeneem in lae- en middelinkomstelande. Chroniese siektes veroorsaak

39% van sterftes in lae-inkomste en 72% van sterftes in middelinkomste lande.

Die hoofdoel van hierdie studie was om die verskil in voorskrifpatrone (en gevolglike medikasie-
eise) van chroniese medikasie in die Suid-Afrikaanse private gesondheidsorgsektor te

ondersoek, spesifiek die verskil tussen gemeenskaps- (kleinhandel-) en pos- (koerier-) apteke.

Elektroniese eise vir die tydperk 1 Januarie 2009 tot 31 Desember 2010 is vanaf ‘n Suid-
Afrikaanse farmaseutiese voordelebestuurmaatskappy se databasis verkry. Die chroniese
databasis het bestaan uit 6 191 147 voorskrifte (N = 71 706 524), 14 045 546 items (N =
42 176 768) teen 'n totale koste van R2 126 516 154.00 (N = R4 969 436 580.88). 'n
Kwantitatiewe, retrospektiewe, deursnee- medisyneverbruikstudie is uitgevoer en data is

geanaliseer deur die Statistical Analysis System® program.

Onderskeie verskaffers van chroniese medikasie is ondersoek, naamlik resepterende dokters,
resepterende spesialiste, koerierapteke en kleinhandelapteke. Chroniese medikasie het 34.97%
van alle voorgeskrewe medikasie verteenwoordig. Kleinhandelapteke het 79% van hierdie
chroniese medikasie geresepteer (n = 2 441 613 items) en koerierapteke 19% (n = 610 964
items). Koerierapteke het 1 147 687 voorskrifte vir chroniese medikasie geresepteer en
kleinhandelapteke 4 900 282. The gemiddelde koste per voorskrif vir chroniese medikasie by
kleinhandelapteke was R325.43 + R425.74 (2009) en R335.10 + R449.84 (2010), en die
gemiddelde koste per voorskif vir koerierapteke was R398.56 + R937.61 in 2009 en R436.57 +
R1199.46 in 2010.
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Die top-vyf chroniese medikasiegroepe wat die gereeldste deur beide apteektipes geresepteer
is, is bepaal deur die aantal unieke pasiénte wat hierdie medikasie vir minstens vier
agtereenvolgende maande gebruik het. Die mees algemeen gebruikte medikasiegroepe was
ACE-inhibeerders (n = 1611432), statiene (n = 1449 732), diuretika (n = 962 670),
tiroledmedikasie (n =885 891) en orale antidiabetise middels (n = 696 631).

Die gemiddelde medikasie-besit-ratio vir kleinhandelapteke het aangedui dat statiene, diuretika,
tiroiedmedikasie en orale antidiabetise middels onderverskaf is deur kleinhandelapteke.
Koerierapteke het geneig om meer gereeld oorverskaffing van medikasie te toon, met die koste
van oorverskaffing wat gewissel het tussen 9% en 11% van die totale koerierapteekkostes.

Die gemiddelde chroniese voorskrifkoste, itemkoste en bybetalingskoste het nie betekenisvol
verskil tussen koerier- en kleinhandelapteke nie. Dit dui daarop dat die relatiewe koste van
chroniese medikasie soortgelyk is by kleinhandel- en koerierapteke Die besitratios van
medikasie het egter wel betekenisvol verskil tussen die top-vyf chronies
medikasiegroepe.Wanneer ‘n gepaste verskaffer gekies word, is dit belangrik dat oor- en
onderverskaffing in ag geneem word deur die mediese skema. Oorverskaffing kan lei tot
onnodige kostes terwyl onderverskaffing kan lei tot toekomstige nie-nakoming en geassosieerde
gesondheidsprobleme. Dit is nodig dat die koste van die onderverskaffing van medikasie in die
Suid-Afrikaanse gesondheidsorgsektor verder ondersoek word.



ACKNOWLEDGEMENTS

I would like to extend a special word of thanks to the following people, who provided support

during my study;

o Prof. Martie Lubbe, my study promoter. She was always accessible and is a dynamic
and committed academic for whom | have the greatest respect. Thank you for all the
extra effort and after-hours work that you have done during this project, | will be forever
grateful.

e Dr. Johan Lamprecht, for his input and support as co-promoter.

o Dr Suria Ellis, who assisted us with interpretation of the statistical analysis in the study.

o Helena Hoffman, who assisted with the language assessment of the literature review
and bibliography in the earlier stages of the study.

e Elzet Kirsten, who carefully and meticulously edited the language in this document.

e My parents and sisters who continuously encouraged me.

¢ My extended family and friends, boss and workplace, who were all aware of this big
undertaking and showed their support and understanding in various ways.

e My husband and baby daughter, who had to spend numerous days, evenings and
weekends by themselves while giving me the opportunity to complete this research. |
never could have achieved this without you, and will be forever grateful.

o All glory to God, who has given me the opportunity and daily strength to finish this

dissertation. He has truly been my companion in this journey.

Now to Him who is able to do immeasurably more than all we ask or imagine, according to His power that
is at work within us, to Him be glory in the church and in Christ Jesus throughout all generations, for ever

and ever!

-Ephesians 3:20-21



TABLE OF CONTENTS

SUMMARY [
OPSOMMING iii
ACKNOWLEDGEMENTS %
TABLE OF CONTENTS Vi
LIST OF TABLES Xii
LIST OF FIGURES XXi
CHAPTER 1: INTRODUCTION, BACKGROUND AND PROBLEM STATEMENT 1
1.1. INTRODUCTION 1
1.2. BACKGROUND AND PROBLEM STATEMENT 1
1.2.1. Background: South Africa 2
1.2.2. Chronic medication 7
1.2.3. Chronic medication in the private sector 7
1.3. MAIL ORDER/COURIER PHARMACIES 9
1.4. COMMUNITY/RETAIL PHARMACIES 10
1.5. RESEARCH QUESTIONS 11
1.6. RESEARCH OBJECTIVES 11
1.6.1. General research objectives 11
1.6.2. Specific research objectives 11
1.6.2.1. Literature study 12
1.6.2.2.  Empirical study 12
1.7. RESEARCH METHODOLOGY 13
1.7.1. Research design 13
1.7.2. Data source 13
1.7.3. Study population 14
1.7.4. Study variables 14

1.7.41. Age 14

Vi



TABLE OF CONTENTS (continued)

1.7.4.2. Gender

1.7.4.3. Geographical area

1.7.4.4.  Provider type

1.7.4.5. Medication

1.8. DESCRIPTIVE MEASUREMENTS
1.8.1. Medication frequency/volume
1.8.2. Medication costs

1.8.3. Compliance/adherence

1.9. STATISTICAL ANALYSIS AND DESCRIPTIVE STATISTICS
1.9.1. Frequency

1.9.2. Arithmetic mean (average)

1.9.3. Standard deviation

1.9.4. Standard error

1.9.5. Confidence intervals

1.10. INFERENTIAL STATISTICS
1.10.1. Statistical and practical significance
1.10.2. Effect sizes (d-values)

1.10.3. Analysis of variance (ANOVA)
1.10.4. Chi-square test (x)

1.10.5. Student’s t- test (1)

1.11. RELIABILITY AND VALIDITY OF RESEARCH INSTRUMENTS
1.12. ETHICAL ASPECTS

1.13. CHAPTER DIVISION

1.14. CONCLUSION

1.15. TERMS AND ABBREVIATIONS

CHAPTER 2: LITERATURE STUDY: BACKGROUND AND DISCUSSION
OF ELEMENTS PERTAINING TO CHRONIC MEDICATION

2.1. OVERVIEW OF THE CHAPTER
2.2.  INTRODUCTION

Vii

14
15
15
15
16
16
16
17
18
18
18
18
18
18
19
19
19
19
20
20
20
20
21
21
22

25

25
27



TABLE OF CONTENTS (continued)

2.3. HEALTH CARE DELIVERY 28
2.3.1. International health care systems 30
2.3.2. South African health care system 32
2.3.2.1.  Public health care in South Africa 33
2.3.2.2.  Private health care in South Africa 39
2.4. REIMBURSEMENT SYSTEMS 45
2.4.1. International reimbursement systems 45
2.4.2. Reimbursement schemes in South Africa 54
2.5. HEALTH CARE TYPES 58
2.5.1. Primary care 59
2.5.2. Ambulatory care 60
2.5.3. Hospital care 61
2.5.4. Pharmaceutical care 66
2.5.4.1. Pharmaceutical care in the community 66
2.5.4.2. Pharmaceutical care (prescription medication supply) 68
2.5.4.2.1. Chronic medication provision 72
2.6. MEDICINE USAGE TRENDS 86
2.6.1. General medication trends 109
2.6.2. Chronic medication 120
2.6.2.1.  Chronic medication costs 146
2.7. SUMMARY 153
CHAPTER 3: EMPIRICAL RESEARCH METHODOLOGY 155
3.1. INTRODUCTION 155
3.2. GENERAL RESEARCH OBJECTIVE 156
3.2.1. Specific research objectives 156
3.3. RESEARCH DESIGN 157
3.4. DRUG UTILISATION REVIEW AS A RESEARCH INSTRUMENT 159
3.5. DATA SOURCE 162

3.5.1. Data from pharmaceutical benefit management companies 162

viii



TABLE OF CONTENTS (continued)

3.5.2. Quality of the data 166
3.6. STUDY POPULATION 167
3.6.1. Study population selection process 170
3.7. STUDY VARIABLES 172
3.7.1. Age 172
3.7.2. Gender 173
3.7.3. Geographical area 173
3.7.4. Provider type 173
3.7.5. Medication 174
3.8. DESCRIPTIVE MEASUREMENTS 178
3.8.1. Medication frequency/volume 178
3.8.2. Medication cost 178
3.8.2.1.  Direct treatment cost 178
3.8.3. Cost-prevalence index 179
3.8.4. Compliance 179
3.8.4.1. Application of MPR in this study 182
3.9. DATA ANALYSIS 183
3.9.1. Statistical analysis and descriptive statistics 183
3.9.1.1. Frequency 183
3.9.1.2.  Arrhythmic mean (average) 183
3.9.1.3.  Standard deviation 184
3.9.1.4. Standard error 184
3.9.1.5. Confidence intervals 184
3.9.2. Inferential statistics 185
3.9.2.1.  Statistical and practical significance 185
3.9.2.2.  Effect sizes (d-values) 185
3.9.2.3. CramersV 186
3.9.2.4.  Analysis of variance (ANOVA) 186
3.9.2.5. Chi-square test (x?) 187
3.9.2.6. Student’s t-test (1) 187

3.10. RELIABILITY AND VALIDITY OF RESEARCH INSTRUMENTS 187



TABLE OF CONTENTS (continued)

3.11.
3.12.
3.13.
3.14.

ETHICAL ASPECTS

LIMITATIONS AND SHORTCOMINGS OF THE RESEARCH PROJECT
PROPOSED OUTSLINE OF THE EMPIRICAL STUDY

CONCLUSIONS AND RECCOMMENDATIONS

CHAPTER 4: RESULTS AND DISCUSSION

4.1.
4.1.1.
4.1.2.
4.2.
4.3.

4.3.1.
4.3.2.
4.4,
4.4.1.
4.4.2.
4.4.3.
4.5.
4.6.

4.6.1.
4.6.2.
4.7.

4.7.1.
4.7.2.
4.8.

4.8.1.

INTRODUCTION

Abbreviations and definitions

Annotations concerning the data analysis and results

OUTLINE FOR THE PRESENTATION OF RESULTS

ANALYSIS OF GENERAL MEDICATION PRESRIPTIONS AND
DEMOGRAPHICS OF PATIENTS RECEIVING THESE PRESCRIPTIONS

Number of prescriptions and patients receiving medication in the study period

Costs of medication prescribed in the study period

GENERAL MEDICATION DISPENSED BY DIFFERENT PROVIDERS
Provider types-patients and prescriptions

Medication prescription costs per provider type

Medication costs per provider type per item

COMPARISON BETWEEN GENERAL AND CHRONIC MEDICATION
CHRONIC MEDICATION ANALYSES- DEMPGRAPHICS OF CHRONIC
MEDICATION PATIENTS

Number of chronic medication prescriptions

Cost of chronic medication prescriptions

CHRONIC MEDICATION- ANALYSES ACCORDING TO PROVIDER TYPE
Number of chronic prescriptions per provider type

Chronic prescription costs

CHRONIC MEDICATION POSSESSION RATIOS

Medication possession ratios of ACE inhibitors

481.1. Costs associated with medication possession —ACE inhibitors

4.8.2.

Medication possession ratios of statins

195
195
196
198

199

199
200
201
202
203

204
213
220
220
227
244
244
247

248
251
254
254
266
298
299
303
304



TABLE OF CONTENTS (continued)

4.8.2.1. Costs associated with medication possession —statins

4.8.3. Medication possession ratios of diuretics

4.8.3.1. Costs associated with medication possession —diuretics

4.8.4. Medication possession ratios of thyroid medication

4.8.4.1. Costs associated with medication possession —thyroid medication
4.8.5. Medication possession ratios of oral antidiabetics

4.8.5.1. Costs associated with medication possession —oral antidiabetics
4.8.6. Summary

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS

5.1. THESIS CONTENT SUMMARY

5.2.  STUDY CONCLUSIONS

5.2.1. Conclusions from the literature review

5.2.2. Conclusions from the empirical investigation
5.2.3. Strengths, Limitations and Recommendations

5.2.4. Chapter Summary

BIBLIOGRAPHY

xi

308
309
313
313
318
318
322
323

325

325
326
326
332
349
350

351



LIST OF TABLES

Table 1.1:

Table 1.2:

Table 1.3:
Table 2.1:
Table 2.2:

Table 2.3:
Table 2.4:
Table 2.5:
Table 2.6:
Table 2.7:
Table 2.8:

Table 2.9:

Table 2.10:
Table 2.11:
Table 2.12:
Table 2.13:
Table 2.14:
Table 2.15:
Table 2.16:
Table 2.17:
Table 2.18:
Table 2.19:
Table 2.20:
Table 2.21:
Table 2.22:
Table 2.23:

Summary of health care spending per patient: private and public

sector in South Africa, 2005 and 2008

Condition of South African health care —Summary based on

literature discussed in Section 1.2

Definitions for abbreviations

Differences between single and multi-payer health care insurance systems
Cross-country comparison of physician and nurse density

per 100 000 population

Accomplishments and shortcomings of SA health care system 1994-2009
Public health expenditure of various countries expressed as various ratios
Medical practitioners and specialists in South Africa

Ratio of medical practitioners per 100 000 population

Production of health care professionals

Comparison of health care systems between the Netherlands,

Sweden and the United Kingdom

International health care systems comparison

International health care systems comparison — continued

Top 10 largest medical schemes in SA according to membership

Benefit structure of a large medical scheme for 2013

Most commonly utilised health care services

Average beneficiary age in years

Percentage male versus female beneficiaries

Types and numbers of registered pharmacies in SA in 2011
Classification of pharmacies in South Africa with examples

Expenditure per provider type for 2007, 2008 and 2009

Average cost per item for each provider type in 2010

Spending in the different pharmacy types in the US from 2006 to 2010
Top-selling medication in the US in 2011

Revenue from different sources within the pharmaceutical market in 2009
Forecast summary of SA pharmaceutical market in actual

sales in Rand (million)

xii

22
32
35

35
38
39
40
41
47

52
53
56
57
58
71
72
74
76
77
77
80
87
89
90



LIST OF TABLES (continued)

Table 2.24:
Table 2.25:
Table 2.26:
Table 2.27:

Table 2.28:
Table 2.29:

Table 2.30:
Table 2.31:
Table 2.32:
Table 2.33:
Table 2.34:
Table 2.35:
Table 2.36:

Table 2.37:
Table 2.38:

Table 2.39:
Table 2.40:
Table 2.41:

Table 3.1:
Table 3.2:
Table 3.3:
Table 3.4:
Table 3.5:
Table 3.6:
Table 4.1:

Top ATC level 4 medication classes and their indications
Prescription medication most utilized

The top 20 therapeutic classes in the SA private sector

Ranking of most prevalent PMB conditions according to

Council of Medical Schemes' Report 2011

Top therapeutic areas for 2009 in the US

The top 40 medications most frequently dispensed in US community
pharmacies in 2008

Most frequently prescribed chronic medication in the US, 2009

Top 20 products according to total expenditure 2010

Rankings of top products 2007-2010

Top selling scheduled medicine (in value) in South Africa
Differences between the medication persistency measurement methods
Adherence classifications for this study

The 15 leading causes of death in 2007 in the US according to
Department of Health and Vital Services

Top 20 causes of death in South Africa in 2000

Top 10 causes of death in low-income, middle- income

and high-income countries in 2004

Combined leading causes of death worldwide in 2004

Summary of leading causes of death in US, SA and worldwide
Contribution per benefit category to total medication expenditure
2007 to 2009

Applicable data properties of claims data used in this study
Validation criteria: PBM data

Most frequently utilised chronic medication groups — courier pharmacy
Most frequently utilised chronic medication groups — retail pharmacy
Mathematical formulas for various adherence measures

Checklist for retrospective database studies

Terminology and abbreviations — Chapter 4

xiii

93
97
97
98

99
100

101
102
103
104
106
108
122

123
124

125
126
152

164
166
175
176
181
189
199



LIST OF TABLES (continued)

Table 4.2:
Table 4.3:
Table 4.4
Table 4.5:
Table 4.6:

Table 4.7:

Table 4.8

Table 4.9

Table 4.10:

Table 4.11:

Table 4.12:

Table 4.13:

Table 4.14:

Table 4.15:

Table 4.16:
Table 4.17:

Table 4.18:
Table 4.19:
Table 4.20:
Table 4.21:

Total number of patients in dataset
Medical Scheme membership 2009 versus 2010

Total number of prescriptions in dataset (gender, age group and province)

Midyear population estimates per province

Average number of prescriptions per patient for all

medication claimed in the study period

Total dataset — general population characteristics: number

of prescriptions per patient

Total dataset — general population characteristics: number

of prescriptions per female patient

Total dataset- general population characteristics: number

of prescriptions per male patients

Number of prescriptions dispensed per medication benefit
group 2009 to 2010

Increases and decreases in prescriptions per medication
benefit group — 2009 to 2010

Average number of Items per prescription per medication
benefit group for 2009 and 2010

Total database: Total cost of all prescriptions claimed during
study period

Total cost of prescriptions dispensed per medication

benefit group: 2009 to 2010

Number of prescriptions dispensed versus total medication
costs for the study period, per medication benefit group

CPI for different medication benefit types

Average prescription costs of all medication groups dispensed
for 2009 and 2010

Average item cost per medication type for 2009 and 2010
Number of patients and medication prescriptions per provider type
Trend 2009 to 2010-average number of prescriptions per patient

General prescriptions by prescriber type — age group analysis

Xiv

204

204

205

207

208

209

210

211

211

202

213

215

217

218

218
219

219
220
221
222



LIST OF TABLES (continued)

Table 4.22:
Table 4.23:
Table 4.24:
Table 4.25:
Table 4.26:

Table 4.27:
Table 4.28:
Table 4.29:
Table 4.30:
Table 4.31:
Table 4.32:
Table 4.33:
Table 4.34:
Table 4.35:
Table 4.36:
Table 4.37:
Table 4.38:

Table 4.39:

Table 4.40:
Table 4.41:

Table 4.42:

Table 4.43:
Table 4.44:
Table 4.45:
Table 4.46:

Variances 2009 to 2010 — prescriber type of general medication dispensed 223

Female prescriptions per provider type

Male prescriptions per provider type

Total prescription cost per provider type for 2009 and 2010
Prevalence and cost of general medication prescriptions per
provider type 2009-2010 (total study period)

Anaylsis of prescription costs over the 2-year study period
Prescription cost elements — females 2009

Prescription cost elements — males 2009

Prescription cost elements — females 2010

Prescription cost elements — males 2010

Prescription cost elements per provider and age group — 2009
Medication benefit types dispensed for age group 2 in 2009
Prescription cost elements per provider and age group — 2010
Prescription and levy costs 2009 and 2010

Average cost per item per provider type for 2009

Average cost per item per provider type for 2010

Comparison between chronic prescriptions and total prescription
population for the full study period based on prescription volume
Comparison between chronic prescriptions and total prescription
population for the full study period based on prescription costs
Chronic population characteristics — chronic prescriptions
Chronic population characteristics — cost of all

chronic prescriptions in dataset

CPI of chronic medication per demographic

subsection — 2009 and 2010 combined

Number of chronic prescriptions per provider type

Average number of chronic prescriptions per patient by provider type
Number of chronic medication items per provider type

Average number of chronic prescriptions per provider

type — age group

XV

225
225
227
228

230
230
231
231
231
234
235
237
238
244
244
245

246

248
251

252

254
254
255
256



LIST OF TABLES (continued)

Table 4.47:
Table 4.48:
Table 4.49:
Table 4.50:
Table 4.51:
Table 4.52:

Table 4.53:
Table 4.54:
Table 4.55:

Table 4.56:

Table 4.57:
Table 4.58:
Table 4.59:
Table 4.60:
Table 4.61:
Table 4.62:
Table 4.63:
Table 4.64:
Table 4.65:
Table 4.66:
Table 4.67:

Table 4.68

Table 4.69:

Table 4.70:

Chronic prescriptions per gender — females

Chronic prescriptions per gender — males

Chronic prescriptions per province for 2009

Chronic prescriptions per province for 2010

Income per household

Chronic prescriptions per province — courier and

retail pharmacies

Cost and prevalence of chronic prescriptions per provider

Average prescription cost components for chronic medication per provider
Average chronic prescription cost elements — gender

groups per provider: females.

Average chronic prescription cost elements — gender

groups per provider: males

Trends and effect sizes between male and females for each study year
Average chronic prescription cost elements — 2009

Average chronic prescription cost elements — 2010

Trend and effect sizes in average prescription costs — age group 1 and 4
Average chronic prescription cost elements — province per provider, 2009
Average chronic prescription cost elements — province per provider, 2010
Trend and effect sizes: courier vs. retail pharmacies per province for 2009
Trend and effect sizes: courier vs. retail pharmacies per province for 2010
Average chronic medication item cost components per provider

Trends and effect sizes: item costs for retail and courier pharmacies
Average medication item costs according to gender groups

per provider in 2009

Average medication item costs according to gender groups

per provider in 2010

Trends and effect sizes: average total cost per item for

gender groups — courier vs. retail 2009

Trends and effect sizes: average total cost per item for

gender groups — courier vs. retail 2010

XVi

260
260
262
262
263
265

266
266
268

268

269
270
272
272
272
274
280
281
281
282
282

283

284

284



LIST OF TABLES (continued)

Table 4.71:
Table 4.72:
Table 4.73:

Table 4.74:

Table 4.75:

Table 4.76:

Table 4.77:

Table 4.78:

Table 4.79:

Table 4.80:

Table 4.81:

Table 4.82:

Table 4.83:

Table 4.84:

Table 4.85:

Table 4.86:

Table 4.87:

Table 4.88:

Table 4.89:

Table 4.90:
Table 4.91:

Average chronic medication levy cost per provider and gender — 2009
Average chronic medication levy cost per provider and gender — 2010
Average chronic medication item cost elements — age

groups per provider: 2009

Average chronic medication item cost elements — age
groups per provider: 2010.

Trend and effect sizes: average total item cost differences
per age group for 2009: retail vs. courier pharmacy

Trend and effect sizes: average total item cost differences
per age group for 2010: retail vs. courier pharmacy

Trend and effect sizes: average item levy cost differences
per age group for 2009 — retail vs. courier pharmacy
Trend and effect sizes: average item levy cost differences
per age group for 2010: retail vs. courier pharmacy
Trends and effect sizes: average chronic prescription item
costs per provider for 2009 and 2010

Key to medication type

Type of medication dispensed per provider type in 2009
Type of medication dispensed per provider type in 2010
Cost breakdown: types of medication dispensed by courier
and retail pharmacies in 2009

Average costs for types of chronic medication in 2009 — courier pharmacies

Average costs for types of chronic medication in 2009 — retail pharmacies

Cost breakdown: types of medication dispensed by courier and

retail pharmacies in 2010

Average costs for types of chronic medication in 2010: courier pharmacies

Average costs for types of chronic medication in 2010: retail pharmacies

Top pharmacological categories dispensed — courier pharmacies
Top pharmacological categories dispensed — retail pharmacies

Unique patients utilising ACE inhibitors

XVii

285
285
285

287

288

289

289

290

290

291

2901

282

294

295

295

296

297

297

298

298
299



LIST OF TABLES (continued)

Table 4.92:

Table 4.93:

Table 4.94:

Table 4.95:

Table 4.96:

Table 4.97:

Table 4.98
Table 4.99:

Table 4.100:
Table 4.101:

Table 4.102:
Table 4.103:

Table 4.104:
Table 4.105:
Table 4.106:
Table 4.107:
Table 4.108:
Table 4.109:
Table 4.110:
Table 4.111:
Table 4.112:
Table 4.113:

Medication possession ratios for ACE inhibitors according
to different provider types

Average medication possession ratios for ACE inhibitors
for courier and retail pharmacies

Gender comparison for ACE inhibitor possession ratios
within courier pharmacies

Gender comparison for ACE inhibitor possession ratios
within retail pharmacies

Age comparison for ACE inhibitor possession ratios
within courier pharmacies

Age comparison for ACE inhibitor possession ratios
within retail pharmacies

Oversupply per provider type — ACE inhibitors
Oversupply as a percentage of total medication cost
Unique patients utilising statins

Medication possession ratios for statins within retail and
courier pharmacies

Statin Medication possession ratios: courier and retail pharmacies
Gender comparison of medication possession ratios
within courier pharmacies

Gender comparison of statin possession ratios within retail pharmacies

300

300

301

301

302

302

304

304

305

305

306
306

307

Age group comparison of statin possession ratios within courier pharmacies 307

Age group comparison of statin possession ratios within retail pharmacies
Oversupply per provider type — statins

Oversupply as a percentage of total medication cost

Unique patients utilising diuretics

Medication possession ratios for diuretics within various providers
Medication possession ratios for diuretics — courier and retail pharmacies
Gender comparison of diuretic possession rate within courier pharmacies

Gender comparison of diuretic possession ratios within retail pharmacies

XViii

308
308
309
310
310
311
311
311



LIST OF TABLES (continued)

Table 4.114:

Table 4.115:

Table 4.116:

Table 4.117:

Table 4.118:

Table 4.119:

Table 4.120:

Table 4.121:

Table 4.122:

Table 4.123:

Table 4.124:

Table 4.125:

Table 4.126:

Table 4.127:

Table 4.128:

Table 4.129:

Table 4.130:

Table 4.131:

Table 4.132:

Table 4.133:

Age group comparison of diuretic possession ratios

within courier pharmacies

Age group comparison of diuretic possession ratios within retail pharmacies

Oversupply per provider type-diuretics
Oversupply as a percentage of total medication cost
Unique patients utilising thyroid medication

Medication possession ratios for thyroid medication within various providers

Thyroid medication possession ratios — courier and retail pharmacies
Gender comparison of thyroid medication possession ratios

within courier pharmacies

Gender comparison of thyroid medication possession ratios

within retail pharmacies

Age group comparison of thyroid medication possession ratios

within courier pharmacies

Age group comparison of thyroid medication possession ratios

within retail pharmacies

Oversupply per provider type — thyroid medication

Oversupply as a percentage of total medication cost

Unique patients utilising antidiabetic medication

Medication possession ratios for oral antidiabetic

medication within various providers

Oral antidiabetic medication possession ratios — courier

and retail pharmacies

Gender comparison of oral antidiabetic medication possession ratios
within courier pharmacies

Gender comparison of oral antidiabetic medication possession ratios
within retail pharmacies

Age group comparison of oral antidiabetic medication possession ratios
within courier pharmacies

Age group comparison of oral antidiabetic medication possession ratios

within retail pharmacies

XiX

312

312

313

313

314

314

314

315

316

317

317

318

318

318

319

320

320

321

321

322



LIST OF TABLES (continued)

Table 4.134: Oversupply per provider type — oral antidiabetic medication
Table 4.135: Oversupply as a percentage of total medication cost
Table 5.1: MPR for retail and courier pharmacy — top medication categories
Table 5.2: Cost of oversupply for retail and courier

pharmacy — top medication categories

XX

322
323
343
347



LIST OF FIGURES

Figure 1.1:
Figure 2.1:
Figure 2.2:
Figure 2.3:
Figure 2.4:
Figure 2.5:
Figure 2.6:
Figure 2.7:
Figure 2.8:
Figure 2.9:

Figure 2.10:

Figure 2.11

Figure 2.12:
Figure 2.13:
Figure 2.14:
Figure 2.15:
Figure 2.16:
Figure 2.17:
Figure 2.18:
Figure 2.19:
Figure 2.20:
Figure 2.21:
Figure 2.22:

Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:

Chapter layout

Graphic illustration of systematic flow of Chapter 2
Layout of Chapter 2

Relations between functions and objectives of a health care system
Health insurance strategies to improve access

Private hospital beds per province (2008)

Medical scheme beneficiaries per province (2008)
Number of private hospital beds per province in 2010
Medical scheme coverage per province in 2010
Distribution of population per province

Definition of pharmaceutical services

Percentage distributions of beneficiaries per province
Pharmacy types in South Africa

Prescriptions by type of pharmacy

Number of in-store pharmacies in Pick n Pay

Adherence of diabetic population to antidiabetic therapies
Assumed determinants of generic use

Price corridor for generic substitution

Cycle of inflammation in the lung

Determinants of per capita expenditure trends in Canada
Percentage health care benefits paid in 2009

Percentage health care benefits paid in 2010
Contribution per benefit category to total medication
expenditure 2007 to 2009

Schematic lllustration of study population and data selection
Flow of data analysis

Definitions of compliance and persistence

Schematic representation of analysis performed to

meet the study objective

XXi

26
26
29
46
64
64
65
65
66
67
69
75
79
85

105

114

116

133

147

148

149

153

171
177
181
197



LIST OF FIGURES (continued)

Figure 4.1:
Figure 4.2:
Figure 4.3:

Figure 4.4:
Figure 4.5:

Figure 4.6:
Figure 4.7:

Figure 4.8:

Figure 4.9:

Figure 4.10:

Figure 4.11.:

Figure 4.12:

Figure 4.13:

Figure 4.14:

Figure 4.15:

Figure 4.16:

Figure 4.17:

Flow of data analysis

Age distribution of the number of prescriptions claimed 2009 to 2010
Age group distribution: general population versus number

of prescriptions claimed in private medical sector

Change in data from 2009 to 2010 (including age, gender and province)
Change in number of prescriptions dispensed per medication
group from 2009 to 2010

Medication cost changes 2009 to 2010

Average number of prescriptions per patient according

to age group and prescriber type for 2009

Average number of prescriptions per patient according

to age group and prescriber type for 2010

Age group 1 — Average patient levy and medical scheme
contribution for 2009

Age group 1 — Average patient levy and medical scheme
contribution for 2010

Age group 2 — Average patient levy and medical scheme
contribution for 2009.

Age group 2 — Average patient levy and medical scheme
contribution for 2010

Age group 3 — Average patient levy and medical scheme
contribution for 2009

Age group 3 — Average patient levy and medical scheme
contribution for 2010

Age group 4 — Average patient levy and medical scheme
contribution for 2009

Age group 4 — Average patient levy and medical scheme
contribution for 2010

Age group 5 — Average patient levy and medical scheme
contribution for 2009

XXii

203
206
207

208
212

217
225

225

238

239

240

240

241

241

242

242

243



LIST OF FIGURES (continued)

Figure 4.18:

Figure 4.19:
Figure 4.20.

Figure 4.21:

Figure 4.22:

Figure 4.23:

Figure 4.24:

Figure 4.25:

Figure 4.26:

Figure 4.27:

Figure 4.28:

Figure 4.29:

Figure 4.30:

Figure 4.31:

Age group 5 — Average patient levy and medical scheme
contribution for 2010

Comparison of general medication trends to chronic medication trends

Comparison of general medication cost trends to chronic
medication cost trends

Change in number of chronic medication prescriptions over
the study period

Chronic medication prescriptions per province

Change in chronic medication trends per age group 2009 to 2010

Portion of chronic prescriptions per age group

Number of chronic medication patients and prescriptions

per provider type — Age group 1, 2009

Number of chronic medication patients and prescriptions

per provider type — Age group 2, 2009

Number of chronic medication patients and prescriptions

per provider type — Age group 3, 2009

Number of chronic medication patients and prescriptions

per provider type — Age group 4, 2009

Number of chronic medication patients and prescriptions

per provider type — Age group 5, 2009

Average total chronic prescription cost per provider per province
for 2009

Average total chronic prescription cost per provider per province
for 2010

XXiii

243

246
247

249

250

250

251

257

258

258

259

259

278

279



