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Abstract

Immigration to a Western country can lead to dietary changes among Chinese
immigrants, which can cause poor diets and health problems. Chinese immigrants’
eating habits might be influenced by both Western and traditional Chinese Medicine
(TCM) nutrition recommendations. These two nutrition recommendations point out
eating and nutrition during pregnancy is crucial for both maternal and fetal health, and
they provide suggestions on eating habits during pregnancy. The population of Chinese
women of reproductive age in New Zealand has increased dramatically. Since there is a
lack of evidence about the eating habits and nutrition attitudes of pregnant Chinese
women in New Zealand, the current study investigates pregnant Chinese women’s
eating habits, attitudes towards both Western and TCM nutrition, and possible relations

to acculturation.

Pregnant Chinese women in New Zealand were recruited mainly via a Chinese website,
communities, churches, and the “snow-ball” model. The immigrants’ eating habits,
attitudes towards Western and TCM nutrition recommendations, and acculturation were
measured by an online questionnaire. The questionnaire was completed by 84 pregnant
Chinese women, with a median age of 30.0 (95% CI 29.0 - 30.6). The participants’
acculturation score was comparatively low (1.98 £+ 0.592) compared with the theoretical

score range (1.0 to 5.0).

Regarding New Zealand nutrition recommendations, some of the findings cause
concerns: (1) most of the participants did not meet the recommended intake of
vegetables, cereals, and dairy food during pregnancy; (2) although a large proportion of
the participants had positive attitudes towards recommended supplements and food for
pregnancy, they did not follow the recommendations in practice, especially for the
iodine supplements and food rich in iodine (e.g., bread and breakfast cereals). However,
it is positive to find that: (1) most of the participants always consumed folic acid
supplements during the first trimester of pregnancy; (2) a majority of the participants
thought it was important for them to limit fat, salt, and sugar intake and most of them

seldom or never eat food high in fat, sugar, and salt.



A majority of the participants had positive attitudes towards TCM, including: (1)
balancing cold and hot (or yin and yang) foods and adjusting their diets according to
seasons or body constitutions; (2) eating less greasy food, eating more light food, and
eating more spleen and stomach strengthening food. However, only a small proportion
of participants had positive attitudes towards foods with specific TCM features and did
not consume these foods no matter whether they are recommended by TCM nutrition
for pregnancy or not. Meanwhile, a considerable proportion of the participants reported
neutral attitudes towards caring and learning about nutrition and most of the TCM

nutrition recommendations.

Acculturation was positively associated with meeting the New Zealand recommended
intake from food groups, but was not positively associated with other eating habits.
Acculturation was not related to most nutrition attitudes. It was only positively
associated with attitudes towards Western nutrition recommendations for pregnant
women and their attitudes towards TCM nutrition recommendation for healthy eating
for adults. In addition, there was a positive correlation between attitudes towards

Western nutrition and TCM nutrition (p < 0.05).

The above findings of the current study provide useful information for health
professionals who work with Chinese immigrants in New Zealand. In particular, health
professionals should help immigrants to consume sufficient servings of foods and
understand the importance of consuming iodine supplements during pregnancy.
Additionally, it might be helpful for health professionals to be familiar with overall

TCM nutrition recommendations.

ii



Acknowledgements

First of all, I would like to thank my supervisors, Janet Weber and Associate Professor
Jane Coad. I wish to thank them for their help, patience, and encouragement in my

study.

I also wish to thank Professor Patrick Morel and Miss Ting Wang for their help and

suggestions in statistical analysis.

Many thanks to all the Chinese women participating in the current study, and all the
websites, Chinese communities, Chinese churches, and people who disseminated the
questionnaire. I would not complete the present study without their enthusiasm and

cooperation.

I appreciate my friends Bojian Zhong, Xuejing Men, Fisher Yu, Yi Wei, Qiong Zhang,
Si Chen, Phoebe Jia, Maggie Cao, Zhongling Cao, Xiaoning Yan, and Lily Jia, who

brought me a new family in New Zealand.

Finally, many thanks to my parents, grandparents and other family members, for their
warm support, understanding, encouragement, and love accompanying me throughout
my life.

iii



Table of Contents

YN o F 1 2T TSP R PSP 1
ACKNOWIEAZEMENTS ...ttt r e baeeans il
LiSt Of ADDIEVIATIONS ....c.uvieviiiiieiee ittt nnne e viil
LIStS OF TADIES ..veiiueieiie ettt bbbt re e X
LAStS O FIGUIES.....eitiiiiiiiii e X
Chapter 1 INtrOAUCHION ........eciiiiiiiiice s 1
Chapter 2 Literature REVIEW ........cccciiiiiiiiiiiiiiieic e 3
2.1 ACCUITUTALION ...ttt st e b ab et e st e e naeeeneas 3
2.2 Chinese immigrants’ health Status...........c.ccooveiiiiiiieii e 4
2.2.1 Overweight and ODESILY ........cccviiieiiiiiiiciic e 4
2.2.2 Diabetes and cardiovascular diSEase ...........cecvrrvierieiiiieiiesie e 6
2.2.3 Gestational diabetes MEellituS..........cooieiiiiiieiiiiiee e 8
2.2.4 SUMIMATY ..ottt b e bt e e e e ab e e sinee e 9

2.3 Chinese immigrants’ €ating habits ...........cccocviiiieiiiiiiese e 9
2.3.1. Consumption of different food types ........ccovvrriiiiiiiiiiiicie e 10
2.3.2 Chinese food vs. Western f00d..........ccooiiiiiiiiiiiiiiceeee e 13
2.3.3 MEal PALtEINS ... 14
2.3.4. Cooking methods and eating habits ...........cccccoriiiiiciii 17
2.3.5 Special food for different cultural 0CCasioNS .........ccccocveeviiiiiiiieniiieeiee e, 17
2.3.6 Summary and diSCUSSION ........ccvirriereeirieriee e 18

2.4 Chinese immigrants’ attitudes towards health, eating, and nutrition .................... 26
2.4.1 Concern about health ...........cccoiiiiiiiiii e 26
2.4.2 Healthy @atiNg ......ccoveiiiiieeiiieiee e 27
2.4.3 Healthy and unhealthy food ............ccooiiiiiiiiiis 28
2.4.4 Chinese diets and TCM NULITHION ....o..eeiuvieiiieiiieiie e 29
2.4.5 Summary and diSCUSSION .......eeiueiiiieriieiiiesiie et et sr e enee e 30



2.5 Nutrition recommendations: Western and traditional Chinese medicine (TCM) .32

2.5.1 Western Nutrition Recommendations ............cccovveiiieiiiiiennieenie e 32
2.5.2 Traditional Chinese Medicine (TCM) nutrition recommendations................ 37
2.5.3 Comparison between Western and TCM nutrition recommendations ........... 41
2.6 Chinese immigrants in New Zealand ............ccccoveiiiiiiiiiiiiiiiec e 44
2.6.1 The population of Chinese immigrants in New Zealand ............ccccoevvvennen. 44

2.6.2 Investigations of Chinese immigrants’ health, eating, and nutrition status in

NeW Zealand .......cccooviiiiiiiiiiii 46

2.7 SUININIATY ..ttt bbb e e bt e e bt e e bt et sb e s e e s e 48
Chapter 3 MethOdOLOZY........ciiiiiiieiiiiii e 50
3.1 PArTICIPANES 1.ttt 50
3.1.1 Participants’ inClUSION CIILETIA . .....ccueeviriierieeieesee st 50
3.1.2 Ethical CONSIAETATIONS ......vevieiiiiiiiiieie et 50
3.1.3 Recruitment of the partiCipants ...........occerveriiienieii e 51

3.2 QUESLIONMNAITE ..veuvieieieiie sttt esiee sttt e stee st e et e s se et e st e e b e st e e bt e asb e e bt e enbe e beesnteenaeesnnas 52
3.2.1 Eating habitS......ooviiiiiiiiic e 53
3.2.2 NULITHON AtHIUACS ..eovvviiiiieiieeiie it 53
3.2.3 Acculturation SCaALe...........ccvuiiiiiiiiiiieiie s 54
3.2.4 Questionnaire deVelOPMENL. ..........ciiuieiiieiiiiie e 55

3.3 Data collection, handling, and analysis..........c.cccooieiiiiiieniiniiieieeeeee e 56
Chapter 4 RESUILS ....ccueiiiieie et 60
4.1 Participants4.1.1 Participants’ deSCrIPtion .......ccverveeiiriieeiie e 60
4.1.2 Participants’ acculturation level ... 61

4.2 BatiNg NaDILS .....viiiiiiieeiie e 62
4.2.1 Consumption of f00d GrOUPS.......cccveririiiiiiiieie e 62
4.2.2 Consumption of recommended supplements and food during pregnancy.....64
4.2.3 Food safety, weight control, and the frequency of alcohol consumption....... 70



4.2.4 Eating habits relating to fat, sugar, and salt intake............cccooeviiiiiiiiinnnn, 71
4.3 NULTHON AEEUAGS ..ottt 75

4.3.1 Nutrition attitudes relevant to both Western and TCM nutrition

FESTo10) 0010013 016 F: 15 10 ) ¢ 1< ST 75
4.3.2 Western NULIITION AttITUAES vovvvvreriireeeiieeririeiseeeeeeeessies s s e e eeseesssn s s e eeesseessras 77
4.3.3 TCM NULTIION QEHEUAES .evvvverrriiiiieeeeeeesitieis s e e et eeeesteseeseesseess s e e eeeeseessrnas 81

4.4 Relationships between eating habits and nutrition attitudes and other analysis ... 86

Chapter 5 DISCUSSION ...c..viiiiiieiiiitieitieie sttt b et nb e sneenne s 88
5.1 PArtICIPANES 1.ttt bbb 88
5.1.1 Participants’ characteristics in general...........cccoovveiiiiiiieienenceee 88
5.1.2 Participants’ acculturation leVel ............ccooveiiiiiiiiiiicee e 88

5.2 EatiNg NabitS......coiuiiiiiiiiiiiiic e 89
5.2.1 Consumption of different food groups ........c.ccevveeriiiiiiiiiiiniic e 89
5.2.2 Consumption of food relating to healthy eating for adults ...........c...cceeeenee. 91

5.2.3 Consumption of food and supplements relating to healthy eating for pregnant

5.2.5 Relationships between eating habits and acculturation.............ccccceevverinnnnns 98
5.3 NULITHON AtHEUACS ...vveiieiiieiieie e 100
5.3.1 General care about NULTTHION .......ccueiiiiiieiiie e 101
5.3.2 Western nutrition attitudes .........oocueeeiirieniieiiiie e 101
5.3.3 TCM nutrition attitud@S .......oevvvieiiiiiiiie e 103

5.3.4 Attitudes towards recommendations suggested by both Western and TCM

1010 (3 011021 H TSRO P TR PP UPPPR 104
5.3.5 Relationships between acculturation and nutrition attitudes....................... 105
5.4 Associations between eating habits and nutrition attitudes.............coccevvviiiinnn. 107



5.5 Strengths and limitations of the study..........ccccciiiiiiiii, 108

Chapter 6 Conclusion and Recommendations ............ccocueviieeiieiiiinieeni s 111
6.1 Main findings of the current Study ..........cccoviiiiiiiiii 111
6.2 RECOMMENAATIONS ...ttt ettt sae e sbeesnbeennee s 113

RETEIEIICES ...ttt ettt b e bbb e b e e nne e nnas 115

A PPEIIAICES 1ttt ettt e e a e e nnes 131

Appendix A The Online Questionnaire (Questions for Pregnant Chinese Women) . 131

Appendix B Ethical Approval .......ccccociiiiiiiiiiiii s 158
Appendix C Information SHEEt .........cccviiiiiiiiiiiiiiii e 159
Appendix D AdVETtISEIMENTS ....vvvivviiiiiieiiiie e 163
Appendix E Participants’ Answers of the Acculturation Questions............cccvveennnen. 165

Appendix F Possible Relationship between the Participants’ Acculturation Score and

Basic INfOrmation..........cociiiiiiiieiieee s 169
Appendix G Eating Habits Scores of Different Acculturation Groups ..................... 171
Appendix H Nutrition Attitudes Scores of Different Acculturation Groups............. 173

Appendix I Relationships between Confounding Factors and Scores for Eating Habits

and NUtrition ATHIUAES .....covviviiiciiii s 176
Appendix J Participants’ Eating Habits...........cccoooiiiiiiiiiiiiceceee e 182
Appendix K Participants’ Attitudes towards NULFItION .........ccoevveeiieiieiiieiieeieeee. 188

Appendix L Codes of the Scales for Eating Habits, Attitudes towards Nutrition, and

AN To1 8101z 1 5 (o) o WURUTTT TR 195

vii



List of Abbreviations

Al: Adequate Intake

ANOVA: Analysis of Variance

ARSMA: Acculturation Rating Scale for Mexican-Americans
ASSA: Acculturation Scale for Southeast Asians

BMI: Body Mass Index

BP: Blood Pressure

CVD: Cardiovascular Disease

EAR: Estimated Average Requirement

FFQ: Food Frequency Questionnaire

GDM: Gestational Diabetes Mellitus

RDI: Recommended Dietary Intake

SASH: Short Acculturation Scale for Hispanics

SL-ASIA: Suinn-Lew Asian Self-Identity Acculturation Scale
TCM: Traditional Chinese Medicine

UL: Upper Level of Intake

viii



Lists of Tables

Table 2.1 Chinese immigrants’ eating habit...........cccccciiiiiiiiiiiiii e 19

Table 2.2 Comparison of recommended food intake between non-pregnant (Ministry of

Health, 2013a) and pregnant women (Ministry of Health, 2013b) .........ccceciiiiiniinnnnns 33
Table 2.3 Comparison between Western and TCM nutrition recommendations for both
pregnant and NON-PregNANt WOIMEI ... ...eeivvieiirieiireeirreesieessteeesbeessseessseessseesssseessnes 43
Table 2.4 Populations of people with Chinese cultural origins in New Zealand............. 45
Table 2.5 The population of Chinese women of reproductive age...........cccoovevvrveieennne 46
Table 3.1 Details of each eating habits SCOTE ..........ceriiiiiiiiiiiiiiiierc e 58
Table 3.2 Details of each nutrition attitudes SCOTE ..........ccverveerirriiieiie e 59
Table 4.1 Participants’ basic INfOrMatioN ...........ccuvviiiieiiiieiiiee e 60

Table 4.2 Correlations between attitudes towards Western nutrition and TCM nutrition



Lists of Figures

Figure 4.1 Consumption of f00d Sroups .......ccccovvuiiiiiiiiiiieiiiie e 63
Figure 4.2 Met nutrition recommendations fOr pregnancy .........ccccucveeviieeniieeniiieesninnenns 63
Figure 4.3 Eating habits score of different acculturation groups ..........cccccvvvervriveniennne 64
Figure 4.4 Consumption of food and supplements relating to..........ccccoveevrveiiiiiiniennne 65
Figure 4.5 Consumption of food and supplements relating to..........cccvevveriiieniiieiinnnns 65
Figure 4.6 Consumption of iodised salt during pregnancy .........ccccocvevviveniiinniiiesiinnenns 66

Figure 4.7 Number of participants consuming iron rich food and iron supplements ..... 66
Figure 4.8 Number of participants consuming iodine rich food and iron supplements..67
Figure 4.9 Number of participants consuming food fortified with folic acid ................. 67

Figure 4.10 Number of participants consuming Western nutrition recommended

SUPPLEIMEIILS ...ttt 67
Figure 4.11 Consumption of food and supplements relating to ...........cccoeevveriniviiiennnne 68
Figure 4.12 Number of participants who seldom ( < 2 times/week) consumed............ 69

Figure 4.13 Number of participants who did not know about their consumptions of .... 69

Figure 4.14 Participants' eating habits - food safety ..........cccoevvriiiiiiiiiieee 70
Figure 4.15 Participants' eating habits - weight control............cccoceviiiiiiiciiiieee 71
Figure 4.16 Participants’ selection on oil and butter............cccocovviiiiiiiiiiiineee 72
Figure 4.17 Participants’ selection on butter or margarine spread............ccocceevvvriinnne 72
Figure 4.18 Participants’ selection of bread, rolls, or toast...........ccccevriiniieniiienninens 73
Figure 4.19 Participants’ selection 0f T1CE..........cviiiiiiiiiiiie e 73
Figure 4.20 Participants’ selection of milk ..........cccccooiiiiiiiiiiiiiii e 73
Figure 4.21 Participants’ eating habitS ...........cccooiiiiiiiiiiiii e 74
Figure 4.22 Participants' eating habits relating to limiting fat and salt intake................. 75
Figure 4.23 Attitudes towards general caring about eating habits ..............cccoceiennn 76

Figure 4.24 Attitudes' towards consuming alcohol, maintaining food safety, and

controlling WeIght GAIN ......c.eoiiiiiiiii e 77
Figure 4.25 Attitudes towards caring and learning about Western nutrition................... 78
Figure 4.26 Attitudes towards overall Western nutrition ............c.ccecevieiieniiiiiiiniiene 78

Figure 4.27 Attitudes towards Western nutrition recommendations of healthy eating for
AAULES L.ttt et e e e re e e 79

Figure 4.28 Attitudes towards Western nutrition recommendations for pregnancy........ 80



Figure 4.29 Attitudes score of different acculturation roups...........ccccvvevvviiveiiiiiniinnnns 81
Figure 4.30 Attitudes towards caring and learning about TCM nutrition....................... 82
Figure 4.31 Attitudes towards overall TCM NUtrition.........cccvveiiieeiiieniiiies e 83

Figure 4.32 Attitudes towards TCM nutrition recommendations of healthy eating for

AAULES L.t h bbb e et e b e be e e 84
Figure 4.33 Attitudes score of different acculturation roups...........cccevvvvvvrveiininnnieennne 84
Figure 4.34 Attitudes towards TCM nutrition recommendations for pregnancy............ 85

xi





