Dietary intake and physical activity
behaviour change for weight gain

prevention in mid-age Australian women

Jenna Louise Hollis, BND (Hons), APD, AN
A thesis submitted for the degree of PhD (Nutrition and Dietetics)

January 2014






Statement of originality

This thesis contains no material which has been accepted for the award of any other
degree or diploma in any university of other tertiary institution and, to the best of my
knowledge and belief, contains no material previously published or written by another
person, except where due reference has been made in the text. | give consent to the
final version of my thesis being made available worldwide when deposited in the

University’s Digital Repository, subject to the provisions of the Copyright Act 1968.

Jenna Hollis



Copyright permission

| warrant that | have obtained, where necessary, permission from the copyright owners
to use any of my own published work (i.e. journal publications) in which the copyright is

held by another party.



Acknowledgement of collaboration

| hereby certify that the work embodied in this thesis has been done in collaboration
with other researchers. | have included as part of the thesis a statement clearly

outlining the extent of the collaboration, with whom and under what auspices.

Jenna Hollis



Acknowledgement of authorship

I hereby certify that the work embodied in this thesis contains a published
paper/scholarly work of which | am joint author. | have included as part of the thesis a
written statement, endorsed by my supervisor, attesting to my contribution to the joint

publication/scholarly work.

Jenna Hollis

Vi



Statement of contribution of others

| hereby certify that this thesis is in the form of a series of published papers of which |
am joint author. | have included as part of the thesis a written statement from each co-
author, endorsed by the Faculty Assistant Dean (Research Training), attesting to my

contribution to the joint publications.

Jenna Hollis

vii



Acknowledgements

I would like to acknowledge the following people who have contributed to my thesis.

Firstly, | would like to thank my supervisors and mentors, Professors Lauren Williams,
Clare Collins and Philip Morgan. Lauren, your interest and commitment to public health
nutrition and women'’s health fostered my passion for these topics. You have mentored
me for the last five years and | will forever be indebted to you for your endless
availability and support. Clare, you hold a wealth of knowledge and despite your busy
schedule, you always make time for your students. You are an amazing leader in
nutrition and | consider myself very fortunate to have worked with you. Phil, you are an
inspiration to aspiring early career researchers like myself. Your jovial nature makes

research fun and it has been a privilege to be mentored by you.

To the Research Higher Degree Students and the Nutrition and Dietetic staff at the
University of Newcastle, thankyou for sharing my journey and for providing me with the
day to day support that helped keep me going. | would particularly like to acknowledge
Tracy Schumacher and Maya Guest for their statistical and data coding advice
throughout my candidature. Also to the Nutrition and Dietetic students who assisted

with data collection and data entry.

I would like to acknowledge the support of my family and friends over the past three
and a half years. To my Mum and Dad (Sue and John), you have always encouraged
me to dream big and to never give up on my goals. Thank you for sharing my
achievements and challenges with me and for always having faith in my abilities. |
cannot thank you enough for your love and support. To my sister Kate, brother-in-law
Ty and brother Hayden, thank you for your encouragement and for offering me much
needed downtime every time | came home. To my good friends (particularly Trinity,
Jordian, Ellie and Kris) thank you for your friendship over the last few years. From
cooking me dinner, to celebrating my research success with me, to encouraging me to
occasionally leave my computer to lift my physical activity level above sedentary, you
have made some of the most challenging years of my life a fun and memorable

experience.

| would like to thank the Barker Family and the Hunter Medical Research Institute who
provided me with a top-up scholarship. | am very grateful that you had confidence in

viii



my ability as a researcher and | will forever be appreciative of your generosity. | was
fortunate to receive an Australian Postgraduate Award Scholarship and financial
support for this project was also received by the Priority Research Centre for Physical
Activity and Nutrition, The Faculty of Health and the School of Health Sciences at the
University of Newcastle.

Finally, to the ‘40-Something’ women, thank you for kindly giving your time in seeking
to improve both your own health as well as the health of future women during the mid-

age years.



Conflict of interest statement

Jenna Hollis reports no conflict of interest.



Publications and presentations arising from this

thesis

Manuscripts in peer-reviewed journals: Published

1.Hollis J, Williams L, Collins C and Morgan P. Effectiveness of interventions using
Motivational Interviewing for dietary and physical activity modification in adults: A
Systematic Review. The Joanna Briggs Institute Database of Systematic Reviews
and Implementation Reports. 2013;11(5):1-27. Available at:
http://www.joannabriggslibrary.org/jbilibrary/index.php/|bisrir/article/view/171/156

2. Williams LT, Hollis JL, Collins CE and Morgan PJ. The 40-Something
randomized controlled trial to prevent weight gain in mid-age women. BMC
Public Health 2013, 13:1007.

3. Hollis J, Williams L, Collins C and Morgan P. Does Motivational Interviewing
align with international scope of practice, professional competency standards
and best practice guidelines in dietetic practice? Journal of the Academy of
Nutrition and Dietetics 2014, 114: 676-686.

Manuscripts in peer reviewed journals: Accepted

1. Williams L, Hollis J, Collins C and Morgan P. Can a relatively low intensity, Ml
counselling-based intervention by health professionals prevent weight gain in
non-obese mid-age women? 12 month outcomes of the 40-Something Study.

Under review. Nutrition and Diabetes. Accepted on the 19" February 2014.
Manuscripts in peer-reviewed journals: Under review

1. Hollis J, Williams L, Young M, Pollard K, Collins C, Morgan P. Compliance to
step count and vegetables serve recommendations mediates 24-month weight
loss in mid-age premenopausal women. Under review. Appetite. Submitted on
the 7™ January 2014.

2. Hollis J, Williams L, Morgan P and Collins C. A 12 month health professional
obesity prevention intervention based on Motivational Interviewing principles,
significantly improved fruit intake and nutrient density of the diet of mid-age

women. Under review. Climacteric. Submitted on the 26" December 2013.

Xi


http://www.joannabriggslibrary.org/jbilibrary/index.php/jbisrir/article/view/171/156

Conference abstracts: Published in conference proceedings or
peer-reviewed journals

1.

Hollis J, Williams L, Collins C and Morgan P. A health professional intervention
can increase vigorous physical activity in mid-age women at 12 months: Results
from the 40-Something RCT. International Society of Behavioural Nutrition and
Physical Activity, Ghent, Belgium, May 23-25, 2013.

Hollis J, Williams L, Collins C, Morgan P and McEIlduff P. Physical Activity as a
mediator of weight loss in mid-age women: mediation analysis of the 40-
Something RCT. International Society of Behavioural Nutrition and Physical
Activity, Ghent Belgium, May 23-25, 2013.

Hollis J, Williams L, Collins C and Morgan P. Effectiveness of Interventions
using Motivational Interviewing for physical activity and diet modification in
adults: A Systematic Review. Australian and New Zealand Obesity Society 22"
Annual Scientific Meeting, Auckland, New Zealand, October 18-20, 2012.

Hollis J, Williams L, Collins C and Morgan P. Use of motivational enhancement
therapy in a dietitian-led intervention results in decreased energy and fat intake:
behaviour change results from the 40-Something RCT, 16" International

Congress of Dietetics, Sydney, Australia, September 5-8, 2012.

Williams, L., Hollis, J., Coallins, C., & Morgan, P. Community intervention on
prevention of weight gain amongst women: The 40-Something Study.
Malaysian Dietitians Association Conference, Kuching, Sarawak, July 20-22,
2011.

Williams L, Hollis J, Collins C and Morgan P. Can an intervention in mid-age
women prevent weight gain associated with menopause? The 40-Something
study. International Society of Behavioural Nutrition and Physical Activity,
Melbourne, June 15-18, 2011.

Hollis J, Williams L, Collins C and Morgan P. The application of motivational
interviewing to a weight control intervention for mid age women: The 40-
Something study. Dietitians Association of Australia 29" Annual conference,
Adelaide, May 26-28, 2011.

xii



8. Williams L, Hollis J, Collins C and Morgan P. Can a weight gain prevention
intervention in mid-age women prevent development of metabolic syndrome
usually associated with menopause? The 40-Something study. Dietitians

Association of Australia 29" Annual conference, Adelaide, May 26-28, 2011.

Xiii



Glossary of common abbreviations

ALSWH Australian Longitudinal Study on Women'’s Health
APD Accredited Practicing Dietitian

BIA Bioelectrical impedance analysis

BMI Body Mass Index

Cl Confidence interval

cm Centimetre

CVvD Cardiovascular Disease

IPAQ International Physical Activity Questionnaire
ITT Intention to treat

JBI Joanna Briggs Institute

Kg Kilogram

LOCF Last observation carried forward

m metre

M Moativational Interviewing

MISC Motivational Interviewing Screening Code
MITI Moativational Interviewing Treatment Integrity
RCT Randomised Controlled Trial

SD Standard deviation

SDI Self-Directed Intervention

SF-36 Short Form - 36

Xiv



SWAN Study of Women'’s Health Across a Nation

TFEQ Three Factor Eating Questionnaire
WHLP Women's Healthy Lifestyle Project
WHO World Health Organisation

XV



Table of Contents

ADSTTACT ...t 1
(O{gF=T o] =T g @ =3 o1 1 oo [ Tox i o] o 1S 4
1.1 Background and CONIEXL .......ccuuuuuiiiieeeeiieiiiii e e e e e e e e e e e e et e e e e e e eaanaa s 5
1.1.1 The need for weight gain prevention in adultS.............cccccccvveeiiieeevveeiiinnnn. 5
1.1.2 Prevalence of overweight and obesity ...........ccccooiiiii i 5
1.1.3 Causes of overweight and ODESItY ..........covveeiiiiiiiiiii e 6
1.1.4 Health consequences of overweight and 0besity ...............uvvvvviiiiiiiiiiiinnnn. 7
1.1.5 Economic consequences of overweight and obesity............cccccvvvviiiiiinnnn. 8
1.1.6 Risk of weight gain in mid-age WOmMEeN...........cccuiieeiieieiiiiiiicee e 8
1.1.7 Weight gain during the menopause transition ............cccccccvvvveeeieeeeeeeevvnnnnnn. 9

1.2 Research aims and hypotheses ... 11
1.3 Thesis structure and study deSigN.........ccovviiiiiiieie i e, 14
1.3, 1 OVEIVIEW ...ttt ettt e e e e et e et e e e e e e e eeeeaeens 16
1.3.2 The development of the 40-Something Study ...............eevvevvieiiiiiiiiiiiiinnnns 18
Chapter two: Literature review: weight control in mid-age women. ..............ccceeeenn. 20
2.1 OVBIVIBW ...ttt ettt ettt e e e e s ettt e e e e e e e e e e e e e e e aaa 21
2.2 Evidence for weight gain prevention interventions in mid-age women............ 23
2.3 Effectiveness of weight gain prevention interventions in adults ...................... 24

2.3.1 The effectiveness of weight gain prevention studies on weight control .... 25
2.3.2 The effectiveness of weight gain prevention studies on dietary intake ..... 26

2.3.3 The effectiveness of weight gain prevention studies on physical activity

and sedentary bENAVIOUN .........oooeiiiiiiiiie e e 27
2.4 Evidenced-based recommendations for weight management ........................ 27
2.4.1 DItary FESIICHION. ... ..o 29
2.4.2 Physical activity and sedentary behaviour ...............cccooeeiiiieeeen 30
2.4.3 Behaviour change MoOdelS ...........eoiiiieiiiiiice e 31

XVi



2.4.4 GOAl SELLING ...ceeeeeeeiiie et e e e e e e e e aaaee 33

2.4.5 Self-MONITOMNG ...eeeeii e e e e e e eenees 34
2.5 Nutrition and physical activity counselling by health professionals.................. 35
2.5.1 The traditional advice-giving, informing communication style .................. 36
2.5.2 Client-centred counselling approaches.............coeeeeiiiiiiiiiiiiiiiiee e 37
2.5.3 Motivational INtErVIEWING ........covviviiiiiiiiiiiiiiiiiiiieeiieeeeeeeeeee e eeeeeeeaeees 38

2.5.4 The effectiveness of motivational interviewing in improving health
L0101 070 ] 41T PP PPPPPPTPN 40

A s e ] o (o1 [0 151 [0] o FE PO 42

Chapter three: Effectiveness of interventions using Motivational Interviewing for
dietary and physical activity modification in adults: A Systematic Review (Paper 1).43

G TN O 1Y VOSSPSR 44
3.2 EXECULIVE SUMIMAIY ..cooviiiiiiieeiiieiiiiee e e e e e e e et s e e e e e e e e et s e e e e e eeeaabanaseeaaeaeenees 44
.3 INITOTUCTION ...t e e e e e s 46
3.3.1 BACKGIOUNG ....cceiiiiiiiiiiiiiiiiieee ettt 46
3.4 ODJECHIVES ... 48
3.5 INCIUSION CITLEITAL. ...ttt as 49
3.5.1 Types oOf PartiCipants ..........couuiiiiii i e eeaees 49
3.5.2 Types of intervention(s)/phenomena of interest............c..ccevvvvvvvciiinneenne. 49
3.5.3TYPES Of STUAIES ..vvueii e e e e aaaees 49
3.5.6 TYPES Of OULCOMES ...... i e e e e eeaees 49
3.6 SEAICN SIrALEQY .. .cce i e e 49
3.7 Method Of the reVIEW.......ccooeeieeeeeee 50
3.7.1 Data COIBCHION. ..ot 50
3.7.2 Data SYNTNESIS....euiuiiii i e 50
BB RESUILS ... 50
3.8.1 DesScCription Of STUIES .....cevvviiiiiiiiiiiiiiiieii it 51
3.8.2 Methodological QUAlIty .............coiiiiiiiiiii e 53



3.8.3 FINdINGS Of the FEVIEW ... e 54

3.9 DISCUSSION .ttt e e e e e e e e e e e e e e e e eas 61
3.10 CONCIUSION ...ttt e e e e e e e e e e e 66
3.10.1 Implications fOr PractiCe.........cuuuuueiiiieeeiiie e 66
3.10.2 Implications for research.............cooi i 66

Chapter four: Methods - The 40-Something randomized controlled trial to prevent

weight gain in mid-age women (Paper 2)........coo v 68
.2 ADSETACT. ....ceeiieeeeie ettt e e eas 69
4.3 BACKGIOUNG. ... 70

4.3, 1 STUAY @M ittt nnees 72
A4 MEENOUS ...ttt e e e e e e e e e eas 72
4. 4.1 STUAY ESION...ceiiiiiiiiiiiiiiitiee ettt e bbb s aneenebbbbennnes 72
4.4.2 Participants and reCruitMent ...........covvvviiiiiiiiieiiiiiiieieeeieeeieeeeeseeeeeeeeeeneennne 74
4.4.3 Randomization, Blinding and Quality ASSUranCe ..........cc.occeevvvvvviieneeeennn. 75
4.4.4 Goals of the INtErVENTION..........ooiiiiiiee e 76
4.4.5 SAMPIE SIZE...ccoiiiiiiiiiiiee e 77
4.4.6 Theoretical framework and intervention materials..............ccccccvvvvvinnnnnnn. 77
A e (0] (ool o PP P PP PR PPPPPPPPPPPPPP 80
4.5 OULCOME MEASUIES......eevrruuuiieeeeieeiniia e e e eeeeenr e e e et e e e e e e s e ernrrnan e e e e 82
4.5.1 Measurement PrOoCEAUIE ...........coviiiiiiiiiiiiiieieiiieeeeeeeeeieeeeeneeeeaeeeeeeneeennennees 82
4.5.2 ANTNIOPOMELIY ...ccoiiiiiiiiiiieie ettt neeneees 83
4.5.3 Biomarkers of metabolic syndrome...........ccoooooiiiiiiiiii e 83
4.5.4 Blood pressure and resting heart rate...........cccccevviiiiiiiiiiiiiiiiiiiieeeeeee 83
4.5.5 Dietary INTAKE .......cooiiiiiiiiiiiiiiiie e 83
4.5.6 PhYSICAl QCHIVILY ...evvveiiiceecieece e e e e e eennes 84
4.5.7 Dietary reStraiNt........cciiieeiieece e e e e e e e aaaae 85
4.5.8 QUAIILY OF lIf@...cciiiiiiiiiiiii e 85
4.5.9 Menopause status and SYMPLOMS ........ccevvrrrreiiiieeimeeeieereeeeeeeeeeneeeeenenennnne 85

XViii



4.6 ProCESS EVAIUALION ....enieiieeee ettt ettt ettt ettt e e e e e e e e e aenns 85

4.7 Data cleaning and checKing ..........ccooo oo 86
4.8 DAta @NaAIYSIS .....ceieeeeiiiiie e e e 86
4.9 DISCUSSION ...ttt ettt e 87

Chapter five: Results - The 12 month weight outcome of the 40-Something study

(=10 1=T GG ) PO PP PP P PP PPPPPPPPPPPPRPPPPRNS 89
5.1 OVBIVIBW . ..ottt ettt 90
5.2 ADSIIACT ...ttt 90
5.3 INrOAUCTION ... 91
5.4 Materials and Methods:...........oooooiiiiii 92

5.4.1 Study design and partiCipants:..............iiiieiie i e 92
5.4.2 Intervention goals and desCription: ............evvvveeereiieeiiieiieiiieieieeeiieeeeieeeenens 93
5.4.3 OULCOME MEASUIES ......ceiiiiiiiiiee e e eeeeeiti e e e et e et et e e e e e e eeenrba s s aeeaeeennnes 94
5.5 Statistical Management and ANalySiS .........cccoovveiiiiiiiiiii e 95
5.6 RESUILS: ...t 95
5.6.1 PArtICIPANTS ...eeiiiiiiiiiiiiiiiiiiieee ettt 95
5.6.2 INtervention deliVEIY ..........oouiiiiiiiiiiiiiiiieieiei e 96
5.6.3 Effects on 12 month body weight of intervention and baseline BMI ......... 99
5.6.4 Achievement of intervention goals for weight change............................ 100

5.6.5 Intervention effects on secondary outcome measures: other anthropometry

and biomarkers of metabolic Syndrome..........cccoooeeeiiiiiiiii e, 101
6.0 DISCUSSION ... 103
Chapter six: Results - The 12 month diet and physical activity outcomes of the 40-
Something Study (Paper 4). ......oouiiiii e 107
8.1 OVBIVIEW . ..ottt 108
6.2 ADSIIACT ...t 108
6.3 INTOTUCTION ...ttt e e e e e 109
6.4 MELNOUS ... 110
6.4.1 Self-Directed INtErVENTION .........ovvviiiiiiiiiiiiiieieieeeeee s 111



ST Ny Y T [ 1 (=T RYL=T 01 [0 o TP 111

6.4.3 Intervention goals for both Ml and SDI...........cccccoiii i, 113
6.4.4 OULCOME MEASUIES ......uuuiiiiiiiiii s 113
6.4.5 Statistical analySiS ...........ciiiiiiiiiii 114
6.5 RESUIES ...t 115
6.5.1 DIetary iNTAKE .........uuuiii e 115
6.5.2 Physical activity and sedentary behaviour ............cccccevvviiiiiiieevvciiiiinnn. 116
6.5.3 Diet and physical activity behaviour change by goal attainment............. 120
5.6 DISCUSSION ...ttt e e e ettt e e ettt e e e e e e e e e e e e e e e e s b e e e e e e e e eeaaann 123
A 0] ][ 13 (o] o 1P 126

Chapter seven: Results - The diet and physical activity mediators of 12 and 24

months weight loss from the 40-Something study (Paper 5)..........cccccuvvvvvviiiiinnnnnns 127
4 RO YT o= P 128
7.2 ADSEITACT. ...ttt e e e e e 128
7.3 BaCKgIOUNG.......oovuuiiiiieeiiieeie e e e e et e e e e e e e e eaaaaaaaes 129
T4 MEENOUS ... 130

7.4.1 Weight control gUIdanCe ..........ccooeeieeiiiieeeeeee e 132
7.4.2 Self-Directed Intervention (CONtrol) ..........coovviieiiiieeiiieiicee e, 132
7.4.3 Motivational Interviewing Intervention...........ccccooveeeiiiiiiiiiiin e, 133
T 4.4 MEASUIES .....ouiiieiii ettt r e e et e e e e e e e ean e eeees 133
7.4.5 Data checking and analySis ..........coooveiiieiieiiieeeeee 134
7.4.6 ComplianCe SCOME (CS)...uiiiiiiiiiiiiiiii et 134
7.4.6 Statistical analySIS ........coooiiiieiee e 135
7.5 RESUILS. ...ttt s 137
7.5.1 Mediation analySiS ........cccoeeeiiiiiiiiiii et 137
7.6 DISCUSSION ...ttt ettt e e e et e e e e e e e r e e e e e e s 143
7.7 CONCIUSION .. 146

XX



Chapter eight: Results - A critical review of how motivational interviewing aligns
within international dietetic scope of practice, competency standards, and evidenced-

based guidelines (Paper 6).........couuuiiiiii e 147
8.1 OVEIVIEW. ...ttt ettt e e e e e e e e e e e 148
8.2 ADSIIACT ... 148
8.3 INtrOTUCTION ... 149
8.4 Description of the COMPEteNnCY reVIEW..........covvvieiiiiieeieiiie e 151

8.4.1 How M aligns with dietetic scope of practice and competency standards151

8.4.2 How M aligns with evidenced-based weight management guidelines... 155

8.5 Implications for Dietetic ResearCh...........ccoooviiieiiiiiiiii e, 159
8.6 Implications for DietetiC PractiCe ..........ooovvvvieiiiieee e 163
S T 0] o o] 1113 o o I 164

Chapter nine: Discussion and recommendations for research and clinical practice 165

9.2 Summary of findings and diSCUSSION............ccuviiiiiiiie i, 166
9.2.1 Findings of the systematic literature review ............ccccceevveeeviieiiiiiiinneeenne, 166
9.2.2 The effectiveness of the 40-Something Study on weight control............ 167
9.2.3 The effectiveness of the 40-Something Study on dietary intake............. 171
9.2.4 The effectiveness of the 40-Something Study on physical activity and
sedentary BENAVIOUN............ooviiiii e 172
9.2.5 Behavioural mediators of success in the 40-Something Study............... 173
9.2.6 Review of how MI aligns with dietetic professional practice.................... 175

9.3 Overall findings from this thesis in relation to the research hypotheses........ 176

9.4 Strengths and limitations of the research project..........cccccceeiieeiiiiiiiiieeneee, 179

9.5 Summary of the implications of the research findings .............ccccvvvieeenne. 180
8.5.1 Recommendations for reSEarch ...............cueueeeeeeiiiiiiemiiiiiiiiians 180
8.5.2 Recommendations for clinical practice ............cccovvvvviiieiieeeeviiiiinnn. 183

S S o] ool (8o [Tg o T A =T 4 g F= T P 183

RETEIENCES ... 184

APPENAICES ... 204



Appendix 1: Ethical Approval for the 40-Something Study ...........ccoooeeeiiiiiiinnnnnn. 205
Appendix 2: Statement of author contributions for systematic review paper ....... 208

Appendix 3: Permission to reproduce the published systematic review manuscript

granted by the publiSNers. ... 210
Appendix 4. The Search Strategy as used in CINAHL database search ............ 210
Appendix 5. Critical Appraisal iNStrUMEeNtS .........cooovvviiieeeeeeee e, 212
Appendix 6. Data extraction INSIrUMENTS.........ccooiiiiiiiiii e 213

Appendix 7. Methodological characteristics of included studies that monitored Ml

L1021 1§ TSR 215
Appendix 8: Statement of author contributions for Methods paper ..................... 217
Appendix 9: The 40-Something Study invitation letter ..., 219
Appendix 10: The 40-Something Study consent form ..., 222
Appendix 11: The 40-Something Study baseline survey instrument................... 224
Appendix 12: The 40-Something Study diet and physical activity diary .............. 236
Appendix 13: The weight control booklets provided to participants in the 40-
SOMELNING STUAY ..ceeiiiiii e e e e e e e e e aaraaes 243
Appendix 14: A sample of the 40-Something Study consultation protocols ........ 275
Appendix 15: Additional file 1 — Goals for weight according to BMI .................... 277
Appendix 16: Additional File 2 - Intervention components (Phase 1) of the 40-
SOMELNING RCT ..ttt eeeennenne 278
Appendix 17: Additional file 3 - Procedure for each data collection event........... 280

Appendix 18: Statement of author contributions for the 12 month weight outcomes

Appendix 19: Supplementary materials — Examples of the application of
Motivational Interviewing (MI) in health professional consultations of the structured
Y= V=T 11T R 283

Appendix 20: Statement of author contributions for the 12 month diet and physical

ACHIVILY OULCOMES PAPET ... cciieeeiiiiee e e e et e e e et e e e e e et e e e e e e e eeeanaaans 284
Appendix 21: Ten messages aimed at preventing weight gain in mid-age ......... 286
Appendix 22: Baseline characteristics of study sample............cccccoooviiiiiiiinnnnnn. 287

XXii



Appendix 23: Number of women meeting the Nutrient Reference Values and
macronutrient distribution range recommendations.................cvveeiiieeeeeeiiiinnn. 289

Appendix 24: Statement of author contributions for the mediation analysis paper290

Appendix 25: Supplementary file 1 - The 10 weight control recommendations
provided to both Motivational Interviewing and Self-directed Intervention
[0 T o] o= o £ PP 292

Appendix 26: Supplementary file 2 - Table. Effect of the 40-Something study on
potential mediators and the association between changes in mediators and
changes in weight (using LOCF for missing data). ............cccouuiiiiinieiieeiiiieneenn. 294

Appendix 27: Supplementary file 3 - Weight change results for the Motivational
Interviewing Intervention (MI) and Self-directed Intervention (SDI) groups at
baseling, 3-, 12- and 24 MONTNS.......iiv i e e e e eaaees 296

Appendix 28: Statement of author contributions for the critical review of using Ml in
dietetic professional Practice PaPer........cceei i i e i 298

XXiii



List of Tables

Table 1.1 WHO Body Mass INdeX CategOri€S.........uuuiiiieeiiiiiiiiiiiieeeeeeeeeiie e eeeeaiaans 6

Table 1.2 Outline of the subsequent thesis chapters, corresponding research papers
AN FESEAICKH AUIMS ...t e e e ettt e e e e e e e e eeaat e e e e e eeeeennnes 15

Table 2.1 Core components of counselling in the behaviour change models of Social
Cognitive Theory, Transtheoretical Model of Change and Cognitive Behavioural
B =T = 0 ) 33

Table 2.2 Realistic goals for short, medium and long term weight loss........................ 34

Table 2.3 Examples of how to adhere to the four MI principles that guide its practice .40

Table 3.1. Critical appraisal of the included studi€s..............cceeiiiiiiiiiiiiiii e, 56
Table 3.2. Findings of the included studies ...........cccceeiiiiiiiiiiii e, 59
Table 4.1 Eligibility criteria for the 40-Something study ..........cccceeeiiiiiiiiiiiiieei, 74
Table 4.2 Ten messages aimed at preventing weight gain in mid-age ........................ 79

Table 4.3 Motivational interviewing (MI) protocol demonstrating how the MI principles
were upheld in the health professional consultations of the structured intervention.....80

Table 5.1 Baseline characteristics of participants according to intervention group ...... 98

Table 5.2 Mean (SD) weight (kg) showing weight change according to intervention type
and baseline BMI (Healthy weight and Overweight) using ITT analysis..............c........ 99

Table 5.3 Anthropometry and biomarkers of metabolic syndrome according to
intervention type (ITT @NAIYSIS) ....eveiiiriiiiiiiiiiiiieieieieei it eeeneees 102

Table 6.1 Changes in diet and physical activity behaviour variables for participants by
treatment group from baseline and 12 MoNthsS. ... 118

Table 6.2 Changes in diet and physical activity behaviour variables from baseline and
12 months by those who did and did not meet their weight control goals. ................. 121

Table 7.1 Protocol for evaluating compliance with each of the 10 weight control
FECOMMENAALIONS. ...eeiiiiiiii et e e e e e et e e e e e e e e e st e e e e e e e eeartta e aaeaaes 136

Table 7.2 Baseline characteristics of the 40-Something Study participants............... 139

Table 7.3 Mean participant compliance scores for the 10 weight control
recommendations at baseline and three months..............cco.iii i, 140

Table 7.4 Effect of the intervention on potential mediators and the association between
changes in mediators and changes in weight (using imputation for missing data)..... 141

XXiv



Table 8.1 Examples of how core MI constructs align with International dietetic
professional competency StanNdards. ...........coovvvuiiiiiiieeiicc e 153

Table 8.2 Examples of how MI clinical strategies align with dietetic evidenced-based
weight management recommendations. ..........cccoieeeriieiiiiiiii e 156

Table 8.3 Examples of how the MI principles and communication skills can be upheld in
dietetiC CONSURALIONS .......oooiiiiii i 161

XXV



List of Figures

Figure 1.1 Diagram showing the transition through menopause between the ages of 45
AN DD Y AN ... ettt e e 9

Figure 2.1 Content, structure and flow of the literature review..........ccccccooveeeeriiiiiinnn. 22

Figure 2.2 Potential factors that influence a person’s decision making process leading
BTl (o= T =T 1] o TR =YY o 32

Figure 3.1. Flow of method of determining studies to be included in the review .......... 52

Figure 4.1 CONSORT Flow chart describing the progress of participants through the

Figure 5.1 Participation and dropout rates for both groups for the intervention stage of
TNE STUAY. .. e e e e e e e e e e a 97

Figure 5.2. Mean (SE) 12 month weight change for the motivational interviewing (Ml)
group and the Self-directed intervention (SDI) group N=54 and sub-analyses according
tO BMI @t DASEINE ... e e e e e e e 100

Figure 5.3. Mean (SE) 12 month weight change for the subgroups of healthy weight
(HW) or overweight (OW) and intervention group MI or SDI..........ccccccvviiiiiiiiiiiiennnne. 100

Figure 5.4 Weight goal attainment and drop-out according to intervention group and
DASENNE BMI .. .coeeiiii e e e et e e 101

Figure 6.1 CONSORT flow chart describing the progress of 40-Something participants
TNrOUQGN the THAL. ... 112

Figure 6.2 Number of women meeting the dietary and physical activity
recommendations at baseline, 3- and 12 MONtNS. ......ouvinieee e 117

Figure 7.1 Flowchart outlining phase one (12-month intervention period) and phase two
(12 months follow-up to assess effect maintenance) of the 40-Something study....... 131

Figure 7.2 Weight change results for the Motivational Interviewing Intervention (M) and
Self-directed Intervention (SDI) groups at baseline, 3-, 12- and 24 months............... 140

Figure 8.1. Examples of how clients may verbally demonstrate the five Ml categories of
change talk during @ CoNSUIALION. ............uuiiii i e 164

XXVi



Abstract

The rising prevalence of overweight and obesity, the health and financial
consequences associated with weight gain, and the modest and often unsustainable
weight loss from obesity treatment interventions mean that it is now considered more
effective to prevent obesity in healthy weight and overweight populations. Mid-age
women (45-54 years) are at high risk of weight gain and studies indicate women will
likely continue to gain weight and increase their waist circumference post menopause
unless effective weight gain prevention initiatives are implemented. Despite this, there
is limited evidence for weight control interventions in women about to undergo the
menopause transition, with only one published study. The primary purpose of this
thesis was to determine the effectiveness of a 12-month health professional
Motivational Interviewing (MI) intervention aiming to improve dietary intake and
physical activity behaviours for weight gain prevention in non-obese, mid-age women.
This thesis explored the use of MI, a client-centred, guiding counselling style, for
dietary and physical activity behaviour change. Three research studies were

undertaken to meet these aims.

The first study was a systematic review of evidence for diet and physical activity
behaviour change in response to Ml interventions in comparison to an attention control.
Two of the five articles reporting on dietary behaviour change found a significant
positive effect on fat and percent energy from fat favouring MI. None of the six articles
reporting on physical activity found any difference between MI and an attention control.
Due to the limited number of studies and the poor methodological quality of the
included studies, there is not yet sufficient evidence to conclude that Ml enhances diet
and physical activity behaviour change above an attention control, although the results
from two studies suggest a positive effect. More high quality studies that objectively
measure diet and physical activity, evaluate and report Ml fidelity and compare the M

intervention to an attention control are required.

The second and major study was the ‘40 Something’ parallel-group Randomised
Controlled Trial (RCT) which tested the effectiveness of a 12 month Ml health
professional intervention (MI; n=28) for weight gain prevention in non-obese, mid-age
women in comparison to a self-directed intervention (SDI; n=26) that received tailored
written materials. The study followed participants for an additional 12 months to assess

effect maintenance. At 12 months, the MI group weighed 65.6 kg (95% CI 64.5, 66.8)
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which was significantly different (p=0.034) from the SDI group who weighed 67.4 kg
(95% CI 66.2, 68.6). When stratified by baseline BMI category, the Ml group lost
significantly more weight (-2.6kg, 95% CI -3.9, -1.2) than the SDI group (-0.1 kg 95% ClI
-1.2, 1.0 p=0.002) for the healthy weight women. The overweight women lost weight
regardless of whether they were allocated to the Ml (-3.5kg, 95% CI -6.1, -1.0) or SDI
group (SDI=-2.3, 95% CI -4.1, -0.5) with no between group difference (p=0.467). At 12
months, the MI group had diets significantly more nutrient dense for iron (p=0.01) and
potassium (p=0.04), and consumed more fruit servings (p=0.02) than the SDI women.
Women who achieved their weight control goals consumed significantly more fruit
servings (+0.76 serves/day, p=0.02) and less meat/meat alternatives (-0.34 serves/day,
p<0.01) than women who did not achieve weight control. There were no significant
group by time effects found for physical activity. In a mediation analysis assessing
whether compliance to 10 weight control recommendations mediated weight loss, step
count compliance was found to significantly mediate the 12 and 24 month effect on
weight (12 months AB=-0.74, 95%CI=-1.95, -0.14; 24 months AB=-1.06, 95%CI=-2.56,
-0.36). Compliance to the vegetable serving recommendation was also found to
significantly mediate the effect on weight at 24 months (AB=-0.54, 95%CI|=-1.50, -
0.04).

A challenge of employing any counselling style in dietetic practice is ensuring that the
professional standards are upheld whilst also employing the most effective counselling
method. The final study was an examination of United States, Canadian, European and
Australian dietetic scope of practice statements, competency standards and evidenced-
based weight management guidelines for congruency with Ml principles and strategies.
Two of the four MI concepts, partnership and compassion, were consistent with scope
of practice statements and competency standards. Reference to acceptance was
evident in European and Canadian standards, whereas evoking intrinsic motivation
was absent from all standards. The majority of Ml strategies were supported by
international evidenced-based guidelines.

The findings presented in this research thesis provide evidence of the effectiveness of
a health professional consultation intervention for weight gain prevention and improving
diet quality in mid-age women soon to experience menopause. Encouraging women to
take 10,000 steps and eat five vegetable servings per day may be a promising strategy
to achieve long-term weight control at mid-life. While there is substantial evidence

showing the effectiveness of Ml on a variety of health outcomes, more high quality
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studies that examine the effect of Ml on diet and physical activity behaviour change are
needed. The study also found that training in Ml is compatible with international dietetic
practice standards and could be a valuable asset to dietetic research and practice. The
results of the thesis have implications for mid-age women, the dietetic profession and
behavioural researchers, and provide both clinical practice and research

recommendations for weight gain prevention and motivational interviewing.



