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Synopsis 
This!thesis!by!publication!is!composed!of!a!background,!rationale!&!aims,!brief!

literature!review,!four!papers,!and!a!final!chapter!providing!conclusions.!All!but!one!of!

the!papers!relates!to!prospectively!investigating!the!role!of!dietary!zinc!in!chronic!

disease,!which!has!been!examined!inadequately!in!the!literature.!At!this!stage!of!the!

thesis,!three!of!the!four!papers!have!been!accepted!for!publication!in!peerSreviewed!

journals.!The!final!paper!has!been!currently!submitted!to!a!peerSreviewed!journal!that!

is!internationally!recognised.!

Chapter!1!outlines!the!background,!structure!of!the!thesis!and!describes!the!rationale!

and!aims!of!this!research.!!

Chapter!2!provides!a!summary!of!the!general!literature!on!the!current!understanding!

of!the!role!of!zinc!in!normal!human!physiology!and!chronic!disease!in!particular.!This!

chapter!does!not!review!literature!specific!to!each!health!outcome!investigated,!which!

is!presented!and!discussed!in!each!of!the!chapters!dealing!with!these!health!outcomes.!

Chapter!3!(Paper!1),!“Is!Serum!Zinc!Associated!with!Pancreatic!Beta!Cell!Function!and!

Insulin!Sensitivity!in!PreSDiabetic!and!Normal!Individuals?!Findings!from!the!Hunter!

Community!Study”!reports!the!association!between!serum!zinc!concentration!and!

Homeostasis!Model!Assessment!(HOMA)!parameters!crossSsectionally!in!a!random!

sample!of!452!older!communitySdwelling!men!and!women!in!Newcastle,!NSW,!

Australia.!HOMA!parameters!were!found!to!be!significantly!different!between!

normoglycaemic!and!prediabetes!groups!(p<0.001).!In!adjusted!linear!regression,!

higher!serum!zinc!concentration!was!associated!with!increased!insulin!sensitivity!(p!=!

0.01)!in!the!prediabetic!group!and!a!significant!association!between!smoking!and!worse!

insulin!sensitivity!was!also!observed.!This!paper!has!been!published!in!PLOS!ONE.!

Chapter!4!(Paper!2),!“Is!dietary!zinc!protective!for!type!2!diabetes?!Results!from!the!

Australian!longitudinal!study!on!women’s!health,”!reports!the!longitudinal!association!

of!dietary!zinc!with!incident!type!2!diabetes!in!8921!women,!aged!50S55!years!at!

baseline!over!6Syears!of!followSup.!333!incident!cases!of!type!2!diabetes!were!identified!

at!the!end!of!followSup!and!after!adjustment!for!dietary!and!nonSdietary!factors,!the!
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highest!quintile!of!dietary!zinc!intake!had!almost!half!the!odds!of!developing!type!2!

diabetes!(OR = 0.50,!95%!C.I.!0.32–0.77)!compared!with!the!lowest!quintile.!Similar!

findings!were!observed!for!the!zinc/iron!ratio;!the!highest!quintile!had!half!the!odds!of!

developing!type!2!diabetes!(OR = 0.50,!95%!C.I!0.30S0.83)!after!adjustment!of!covariates.!

This!paper!has!been!published!in!BMC!Endocrine!Disorders.!

Chapter!5!(Paper!3),!“Dietary!zinc!is!associated!with!a!lower!incidence!of!depression:!

Findings!from!two!Australian!cohorts”!reports!the!longitudinal!association!of!dietary!

zinc!with!incident!depression!in!two!large!Australian!cohort!aged!50!and!above!over!6S

years!of!followSup.!Both!studies!showed!that!low!dietary!zinc!intake!is!associated!with!

a!greater!incidence!of!depression!in!both!men!and!women,!after!adjusting!for!potential!

confounders.!Compared!to!those!with!the!lowest!zinc!intake,!those!with!the!highest!

zinc!intake!had!significantly!lower!odds!of!developing!depression!with!a!reduction!of!

about!30–50%.!This!paper!has!been!published!in!Journal!of!Affective!Disorders.!

Chapter!6!(Paper!4),!“Prospective!Study!of!Dietary!Zinc!Intake!and!Risk!of!

Cardiovascular!Disease!in!Women,”!reports!the!longitudinal!association!of!dietary!zinc!

and!cardiovascular!disease!(CVD)!over!6Syears!of!followSup!in!a!cohort!of!women!aged!

50S55!years!at!baseline.!The!study!showed!that!risk!of!CVD!increases!with!increased!

intake!of!dietary!zinc.!Compared!to!those!in!the!lowest!quintile!of!zinc!intake!those!

with!in!the!highest!quintile!of!zinc!intake!had!significantly!higher!odds!of!developing!

CVD!(OR=!1.67,!95%!CI!1.08,!2.62)!at!the!end!of!the!followSup.!The!same!finding!was!

also!observed!between!energySadjusted!zinc!to!iron!ratio!and!risk!of!developing!CVD.!

This!has!been!submitted!to!the!‘Nutrition,!Metabolism!&!Cardiovascular!Diseases’!

journal!in!July!2014.!

Conclusions!(Chapter!7).!This!program!of!research!provided!formative!assessment!of!

the!potential!role!of!dietary!zinc!in!the!following!chronic!diseases:!Type!2!diabetes,!

depression!and!cardiovascular!diseases.!Given!that!this!thesis!studies!were!carried!out!

in!an!Australian!population,!additional!prospective!cohort!studies!in!other!populations!

are!needed!to!support!the!causal!relationship!between!dietary!zinc!and!these!health!

outcomes.!Hence,!research!that!employs!a!longitudinal!design,!and!rigorous!
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randomized!controlled!trials!aimed!at!determining!the!efficacy!of!zinc!in!the!

prevention!of!chronic!disease!are!needed.!Furthermore,!studies!looking!into!the!precise!

role!and!mechanisms!for!the!effects!of!zinc!compared!to!other!essential!nutrients!from!

diet!are!needed!to!establish!and!reinforce!the!importance!of!dietary!zinc!in!this!chronic!

disease!and!other!diseased!state.!
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! !




