Handbook of |
DAIRY

FOODS ano
NUTRITION

Third Edition

Gregory D. Miller
g Judith K. Tarvis /.
‘ l.ois D. McBean

7 ﬁdc |
NATIONAL DAIRY COUNCIL - il




L]

Table of Contents

Chapter 1
The Importance of Milk and Milk Products in the Diet ........c.cceceviiiiiiiincnienennne. 1
E1Y TIEOAUCHON emmaseseassssscsctamsness s soatsmesnss s 53004 v 35 i n s s dos i asa s s mann o fommessmr sese s ns e st 1
1.2 Nutrient Components of Milk and Milk Products ............ccccocoiiiiiiiiiiniiieeceeen, 1
T O B o e o e et mo et e 2
122 PTOCI covseisssssnismnissivasessesnsstanesssasmsmenssasniammsssssnsmsssnmssnnssnis iyt e 2
1.2.3  CarbORYArate ... oooeieeieiieiieeeee ettt ettt 6
L.204 Al it ettt ettt ne e 6
R 101101 9
1.2.6 MIDNETALS ..oeiiiiiiiiiii ettt ettt et ettt e e e et e s s e e eaeeseeeaeenneneas 12
1.3 Nutrient Contribution of Milk and Milk Products ...........cccceriiiiiiiiiiiiieecieeeeeee 15
1.3.1 Nutrient Contribution to the FOOd. SUPPLY «.:vusvsmssessissmsmsommsmssomnsssssssimsssasaasiss 15
1.3.2 Dairy Food Intake Improves Nutrient Intake..........ccoccoooiiiiiiiiiiiiiiiniiiccceeee 15
14 Recommendations to Include Milk and Milk Products in the Diet ...........cccoeeeeviieeeirennennen. 16
1.4.1 Dietary RecOMMENdations ..........cccerierieiriirieiieniesieeie sttt 16
1.4.2 Intake of Milk and Milk Products throughout Life ...........cccccoooimniniiiiiiiiiice. 17
1.4.3 Government Feeding Programs/Child Nutrition Programs ...........ccccocceeiiniennnnnee. 18
1.5 Protecting the Quality of Milk and Other Dairy FOOdS .........cccceeviiiniiiiiiiiiieiiccieeiiec 20
1.5.1 Who Is:Responsible for‘the Quality’ of NHIK? ....cuumusmnnmsmmnsioposimsssamssss 20
1.5.2 Pasteurized Milk Ordinance .........c..oceoiiiiiiiiiiiceeeee et 20
1.5.3  Unintentional MiCTOCONSHIUCNLS ...cevieiiirieiieieieeieeiiete et eie et see e e ese e 20
1.5.4 Milk Treatments ........cccoeveveveiieiereenirieneessienenns RO 21
1.5.5 Storage and Handling ... 22
1.6 Kinds of Milk and Milk Products ..........ccccooiiiiiiiiiiiieeee s 23
1.6.1  Consumption TIENAS.......coveriieiiieiieieeieeet ettt ettt et sbe e eae e 23
1:6:2 Wide: Range of Milk and Milk Products: s i smassssivaronsaisspions 23
1.6.3  Flavored MILK ......ooiiiie et e 28
30 L 1 1 Torcx! - TR S fhosseryasssssesasreiss 32
1.6.5 Cultured and Culture-Containing Dairy FOOdS ........ccoceeviiiiiriniiiiniiicieneeee, 37
1.6.6 WHeEy ProdUCES ......c.iiiiiiiiiiiiieei ettt nean 39
L7 SUIMIMATY ettt ee et e e e eae e s e ese e s s e e aeeseenseenee s e ensenseeneenaeens 42
RETCTENCES cmasn cvsnsnmussi susmmnsusines swsa s e H s S S0 T3 R T Sy R P A S e B S BS  FS a S A ra ad 44
Chapter 2
Dairy Foods and Cardiovascular Health .....c.ccnvmassmssmnsnmamassimasmas S5}
21 INtrOAUCHION, ciinicvissiot comstimssessininnsss ism Sesss sin s24sE08 55 565 3 omaiiedin s eh 5mmmns ibsamrnns s messss s snamesinnsansennsanmonss 55
2.2 Contribution of Milk and Milk Products to Fat, Saturated Fat,
and Cholesterol INTAKe .........couiriiiiiiiiiiee e et 58
2.3 Dairy Nutrients, Dairy Foods, and Coronary Heart DiS€ase ...........cccceevveveiiienenianieeienenne. 58
2.3.1  SInGle NULTIENES ...oouiiiiiiiiiiii ettt ettt e et e e e e e e e e neenaeenas 58
2.3.1.1 Dietary Fatty ACIAS .....ccoceeiiiiiriiiiiiiiieeesee e 58
2.3.1.2  Dietaty Fat QUANIEY cocussussosvnsnssnssasssmmmsrsos s msii s ines 64
2.3.1.3  Dietary CholESterol ........cccooiiiriiriiriiieiee et 65
230114 PIOEIN oottt et ettt 66
230151 WCALCTUIIY wossvimmons imunsms ssissn s s assisssss un s e s sass s SAR T oA Rs SRR SR SR FS AN A R T 67
2312 MBEINELICS cissenmcniesoossmrenmosnssansanmsanmsassantes sossstagoe sssnaasssamnon e ass snsssmps mmasossss sumesmasnneansonmonss 70




2.3.3 DTy FOOUS .niiiiieiieeiieee ettt et e e e ean e e e e e eneeenee 75

2.3.3.1 Milk and Culture-Containing Dairy FOOMS ... ...c::sesesisianessiemsssasssisssess 75
2:3.3.2 Butter and ChREESe: . .. oo sisissssissiiormeniniissssessnisiites sraninn i sbissasssssstsssasin 79
2.4 Efficacy and Safety of Low-Fat, Low-Saturated Fat Diets .........ccccccooeviiiniininiiniiniecnenn. 80
24.1 BAFICACY ittt ettt et ettt et s naeeneen 80
B T 83
2:4:3 Dietary COMPIIANGCE iiuumiiiinioirmeransnsiosns b svssmmmmnnesnesssieaiss 465 nmanmes 5o s5E 058 558 38808 s 85
2.4.4 The Role of Various Dairy Foods in Meeting Dietary Guidelines
fOF Fat INTAKE: ousuvimnssesssemmsnmsusnssigmsmsess ssasseis isassess s onyesisanasss soss smsesings 85
B T 11111171 86
RETEIEIICES ...ttt ettt ettt et e e et e et e e ee e aneene e 87
Chapter 3
Dairy Foods. and HYpertension: ...« . sssssass s emsisimsmiisisssssssssussansssinssssasessassassn os 99
3.1 INEFOQUCLION w.uiiiiiiiiieiieiiete sttt sttt et 99
3.2 Dietary Patterns Including Dairy Foods and Blood Pressure...........cccccviviiiniiiicncnnnne. 102
3.3 Dairy Food Nutrients :and Blood PTESSUIE: .....ivumeissamsssimsssmssnsinssmsssssmssms i sosssasyisn 106
3.3.1 Calcium, Dairy Foods, and Blood Pressure...........ccccooveiiieiieeiieniienceiieeeeeen 107
3.3.1.1 Experimental Animal Studies ..........cccoeeiviiiiniiiiiiieeeee 107
3.3.1.2 Epidemiological StUAIEs .........ccceiiiiiiiiiiiiiiiiiiiieie e 109
3.3.1.3 Clinical StAIES vewomsammnusonuiiomammsi s s st aEes 112
3.3.1.4 Determinants of a Hypotensive Response to Calcium ...........ccccccueeeeeee. 116
3.3.2 Potassium and Blood Pressure .........oo.ooueiiiiiiiiiiiiiiiicciiecieeecee e 119
3.3.2.1 Experimental Animal SAIEs .. coussmvmnsmmmsmia snumemssssesansisss s 119
3.3.:2.2 Epidemiological Studies: ..o 119
3.3.2.3  CHNICAl STUAIES .veovieiiieiiiiiieii et 121
3.3.3 Magnesium and BIood PreSsure .........c..cooeviiiiiiiiiniiiiiiiicececee e 123
3.3.3.1 Experimental Animal StOAIES: . uvmomssemsarsssesamsnsssmssmsossassinsiasaisssonsios 123
3332 Epidemiological StUAIes: ... cusiimmirmmiin ssamerissiionsiz s s 123
3.3.3.3  Clinical StudIes ....cceoveiiuiiiiiiiieiiieeeee e 125
3.3.4 Protein and Blood Pressure ............cooooiiiiiiiiiiiiieiieceeeeee e 126
34 Other Tifestyle: MOATCAtONS cusiomusimsissomssmassssminssnsssssmssssssmss satss isaesissssassssssasssssisinsosssssssesss 126
3.4.1 Weight REAUCHION. .....cccoceocreceeeoeraacsatessesasmseseaesenssseioasstmreasesneenmssanssssssaesosasonsansarans 126
3.4.2 Dietary Sodium RedUCHON .......cccouiiiiiiiiiiiiiiiiiicceccec e 127
3.5 Comprehensive Lifestyle Modifications and Blood Pressure: Putting It All Together ......128
B0 ISUTNIMALY cosnrssunsssoosvsssevsesss o yms i vsss s8R Ry aom CAa A eS8 s S T Fo e SRR TS 129
REEEIEIICES ...t ettt ettt et b e ettt eae et e e et eebe e eaeeas 131
Chapter 4
Dairy FOOS and CANCET ............o...oveoveeeeeeeeeeeseeeeeeeeeeseeeeeeeeee e eneeene e 141
4.1 TNITOAUCTION ittt et et e e e e s e e e e eneeenee e 141
4.1.1 Dietary Fat and Cancer RisSK ........coocooiiiiiiiiiiiiceeeeee e 141
4.1.1.1 Dietary. Fat and Colon: CanCer ... suusewnsmssssnssssussssssssrvsssmsvsssossisisssssmasss 141
4.1.1.2. Dietary Fat and Breast CanCer «.cs.usswcimmesessismsissmissseissamnsssassssasises 142
4.1.1.3 Dietary Fat and Prostate CancCer ..........ccoovueevieerieenieniienreeieeniie e 143
4.2  Dairy Foods, Calcium, Vitamin D, and Prevention of Colon Cancer ...........c.ccoceeeeuenncees 143
4.2.1 Epidemiological SIudIes: . uummsmsmssnosiss e assss s sssisesmyemes s panssmis 143
4.2.2  ANIMAL STUAIES ..eeonieiiiiiiiiiieieee ettt ettt 149
4.2.3 11 VIEFO STUAICS ...ecniiiiiiite ettt et 154
4.2.4  CHNICAL TTIALS c.eeeiiieiiiie ettt st 155




%
B Dairy Foods and Breast CanCer: ..o e ssessse sassessss siaetassse shessesinsondsisseniss coisnssss sasisans 160
4.4 Dairy Foods and Prostate CancCer ...........cc..cocuiiiiiiiiiiiiiiiiiiciiciecc e 161
BEDiry-Fo0d Cultufes: and CanCEr ... uosusosussssssmaisvasnssssssssisss sussssasesset st sastssasiisrssisassssssansss 163
4.6 Other Protective Components in Dairy FOOdS ..o 164
4.6.1 Conjugated Linoleic ACIA .....ccooiriiiiriiiiiiiieieete ettt 164
46,2  SphingOUPIAS: i s .vusm issmvims miasese i 50h.59555 455558550 S5awss 2 as 48 5 050350 L8540 R TR VR R SAESRRER TS 166
4.6.3  BULYTIC ACIA woeuiiiiiiiiiiieit ettt et s 167
4:6.:4  MIIK PTOTEINS ..scossuesosmssmsmyivs orsssnssmvnesassssssosess stseassssiass so8 s vussssssssvs svg st osess s esnassnsnn 167
AT SUIMIMATY ..cneiiiiiiete ettt ettt ettt et es ettt et ee et et ea e et ettt ebe st ee e eseeae et e s eae e eneenne 168
REFETEIICES ...ttt ettt ettt et et e et e et et et e st e s e e st e s e emeeeseeneeeseenneemeenaeenean e 170
Chapter 5
Y Foods and Bone Health ..........occsuuiosmsnissse ssmsssssmmsensssamszssssesssssionss 181
5.1 INEFOAUCTION .ntiiiiiiiiiiiiit ettt ettt ettt e eae e 181
B BONE BASICS ..cceeiireeriensinsieniniieenssotsincesnnsntssstesesssrassessessmessessassnssnnessssnssenessssassonsesaessssaesness 182
BEE Risk Factors fOr OStEOPOIOSIS :..usuccusis sicumsetasisasnssisnaansssnss sssnsvasssssnssis shas shasass vsansessisusonsssnss 185
5.4 Calcium, Dairy Products, and Bone Health ..........cccoocoiiiiiiiiiiiiiiccceee 188
54.1 Dictary Recommendations and CONSUMPUON w...sesssiesssssissssssisesmssssisisssssssonsssessssss 188
5.4.2 Prevention Of OStEOPOTOSIS. ......ecuirtieriiritieiieiteie ettt ettt ae e s 192
5.4.2.1 Childhood and AdOIESCENCE ........ccuevuiriiiieniirieniiiienieeicieere e 194
5422 Adulthood «.q eomescmsmmmammmsms e ror e st G55 202
5.4.3 Treatment Of OStEOPOTOSIS .....cuviruiiiiriiiiiiieetieieete ettt et sttt eae e see e eae e e 215
B Vitamin D and Bone HEalth ....c....coveissmssmsmsimmss sstnssssnisssessvssssissesosisisssisassssssnsssoss 215
5.6 Protein and Bone Health ...........oocooiiiiiiiiiiic e 220
5.7 Additional Nutrients and Bone Health ..........ccccocvininiiiiiiniiiiiiiicieceeseve e 222
BEE The Dairy AQVANCAGE ....-.ouvonsiesionsisonssadosssiss suiassssss sussssios sosssssass ssmmsss s sssamisedssosssinsssasisiosians 224
5.8.1 Foods Naturally Containing CalCium.........c.cceeiririnininieiiniincnicieeececieee e 224
5:8:2. CalciuM-FOrtACd FOOAS: o o eemmomsmsmumivmsmms sissssmssn sipensssisssneassossst coviies sausnssss 2217
5.8.3  SUPPIEIMENLS ..ottt et 229
BRI SUTTIIIIATY «cvvvessessionmossosemssssnsssussasssnes e sossmessasassss v s e a3 satsssssssnssussmesmsvasauessorssonsoss sgmvanstsnassssranss 230
BT CIICES ... ocosuviesnsiuisnaomasn sidasansmasis osesi o oL UV R34S 503 5 UTA GRS T AR 405 O NS oS R e s b a mois 231
Chapter 6
Dairy Foods and Oral Health ..........ccocoooiiiiiniiiicecen 245
BIIE - INErOAUCKION. cuvorscvsneosnsonsssossssorsansmsnnssnsasssnsssssssnnsnsssssssnss soasssssonsosassssnsssassmesass otsssgsoseanes ss spmssnss 245
B Dental Caries and Tooth Enamel EroSion ........c..ccsiciessasisnessasminseasassssssissssssnessissasssiossss 246
6.2.1  ANIMAl STUAIES «..eoiuiiiiieiiiei ettt 248
0.2.2 HUMAN STUGIES :ovuririsimivmnmusiinssinsvossmsiis esessssis s sms s s sss s s vwesns S36 s s oREssee 250
6.2.2.1  Plaque PHu.oooiioiiiiiiiee e 250
6.2.2.2 Demineralization/Remineralization Studies ...........ccoceveeiincniieneinicncne 252
6.2.2.3 Epidemiological and Clinical Studies .........cccoceeuerueriecrienincneneneie e 252
6.2.3 Caries Protective Components in Dairy FOOds .........ccccccoiiiiiiiiiiinnii. 253
6:2.4  ChOCOIAtE MITK cosiusisimnsensinesmissssinsts sy s suss sstsmsmsssssens foassstassts s assssus s sogmivs 256
6.2.5 Early Childhood Cari€s .........ccccoriiieriiiiiiiicnieetenteeese ettt 257
0:2:60°  FHUOTIAAUION v svensmvvasons smsosmssiosssmmvms sssssse s Tyssms s He P o ses s e S £ AR SRS TSRS 258
68 - Periodontal DIiSEaSse ..........ccocueecncrmessiossemsrraisnsenss SR SR e S S SRR A R R SRS s e 258
6.4 SUIMIMATY .eeiiiiiiiiiititiet ettt ettt et a e et e e e e st e b ea e e s e e st e st e st e eae et e eaee e e eaee e e eaeennas 260

L L o 1 & o 261




Chapter 7

Dairy Foods and a Healthy Weight ..........cccoooeiiiiiiiiiiieiceieeceeeee e 267
Tl INTOAUCTION: sssisussessenvmsssinesntsnssmmsmnsstnistsssussss st s s s e S FS oSS SR S e 267
7.2 Dairy Products and a Healthy Weight in Adults.........cceeoieiiieiiieeiiieeiieciecieeee e 268
7.2.1  Observational StUAIES ........cc.ceeiiuiriiriiiiieeteetee ettt e e eens 268
7.2.2. Secondary AnNalySes Of StUAIES...coumcsissesvans sssuesmssmsmessasmnssomssasasisississinosis 272
7.2.3 Randomized Clinical TTials ......cccevervireriirienenieniirientetese ettt ettt 273
7.2.3.1 Weight Loss and Body Composition Studies ...........ccccoeeerierienienienne. 273
7.2.3.2 Substrate Oxidation/Energy Expenditure Studies ...........ccccceevervieniannnnne. 278
7:3° Experimenital Animal STOAIES i:iouusssaimssesioriocussasissisn sssossssinastsssasssian ssssadarsessesinionmassasansos 280
7.4 Potential MEChANISIIIS ....c.oiuiiiiiiiiiiiit ittt neas 283
7.5 Dairy Products and Weight/Body Composition in Children and Adolescents.................... 287
7.5:1 'Observational STAIEs «cucosmssnswnmimsmss somsmnssme s s st i fsssiss 287
7.5.2  CHNICAL TTIALS w.ouviuiiiiiiieiieie ettt et 290
F0 STIITIALY. - v.coscnevesyssvassqynsspeos oysssess suse s s e ooy 5 v By 45 s S 45 S VA8 A AR A S S 54 291
RETCTETICES suvesni sussres cosinssanmsmessonsisiniss svsssamsssssns s S5 o R e SR S RS AT SRS EESF R s s e e 294
Chapter 8
L.ACtOSE DIGESHON «vuuniussomsossinsnsmsssssmmsssssmmmsssssssssmsssissnesssvomsamsssssmassssssssssiest vissisassass 299
8l  TNTOAUECEION i:iut:-wsissics wemss 58505 355 e i50nn533 o n skt amnsii amonrrsiinnsSnnsmnsarasansn s ms sns sesmeat msasamnemonmarssenss 299
8.2 Physiology of Lactose DIgeStiON. ....c.ccouiiieriiriiriiiierieiieete ettt 300
8.2.1 Course of Development Of LaCtase .......cccccceruieieiieiiiiieiieieeeeee e 301
8:2:2 Decline of Lactase EXPIessiOn ..i..mue-isiis st sissasishmnsiis snmsssnennsssnmmnsessanent fonsrse 302
8.2.3 Molecular Regulation ...........ccccoouiiiiiiiiiiiiiiiice e 302
824 ‘Lypes of Lactase DeNCIENCY icovunsomsmiscsmmsommmvmsss ey isodsisssssmtorsasnsss 303
8.2:5 Lactose MaldigesStion :ucuusssscsussnismersssisss sscsumsins svssimssstsss s inssnssiisstnsssasisnsassodsns 306
8.3 SYMIPLOIIS eeiiitiiiteii ettt ettt ettt ettt ettt b e e st b e e e ea e emeeeae e st eneeeneenaeensenneensenneanne 306
8.4 DIAZNOSIS ittt ettt ettt ettt ettt ettt e st et et e s e et et e et e st e et ee e ee e e bt an £ et e e a e en e eae st beeneeseeneeneanea 307
8.5 Relationship between Lactose Maldigestion, Intolerance,
ANd MilK INEOLETANCE ......eiiiiiiiiiiiicei et 309
8.5.1 D0SE DEPENUENCE ..ottt e e s 309
8:5:2 Milk TNCOICTANCE iuusvimassssmmmmmmssnosssssnosssnsssssissrsnmsssssssssssssuasssssvssssssssstss s vansyepasbrsvsns 310
8.5.3 Subjective Factors Affecting Tolerance...........cceoeeoeeiiiiiiiiiiniiiiiniiiceeeee 312
8.5.4 Lactose Tolerance during Pregnancy ...........ccocueoiiiiiriiiiiiiiiieiieecie e 313
8.6 Long-Term Consequences of Lactose Maldigestion .......sssoossssssssssssssiessssmsesasssosnssomasnss 314
8.6.1 Lactose Digestion and Calcium/Nutrient AbSOrption ...........cccccveeeverenriienenene. 314
8.6.2 Effect on Milk Consumption and Nutritional Status ..........ccccceceviriniiiiiiieennne. 315
8.6.3 Risk of Osteoporosis/Chronic DISEase ..........ccueieieiriiiiiiinieiieiiieeeeee e 317
8.7 Strategies for Dietary Management of Primary Lactose Maldigestion ..............................319
8.7.1  AOUNt OF LACLOSE 1.uveieiiieeiieiieeeeeee e 319
8.7.2  Type of Dairy FOOA ......ccoiiiiiiiiiiiiieieeee e 320
8.7.3 Fermented Milk PIOQUCES wxmusssssssseission aimvsssmisresussisssavaas s v 321
8.74 Unfermented Milk with Bacterial Cultures ............cccoocoevieviieieeieiicieeecceec 323
8.7.5 ENZyme Preparations.........cccicoeeiiieiiiieiiesiieieetieie et 324
8.7.6  Colonic AdAPLAtION ....evitiiiiiieieiieeeeie ettt et et 325
8.8 Treatment of Malnutrition/Diarrheal Disease in Children ............cccooceeiviniinieniiiieienen 327
8.9 Recommendations for Feeding Programs ............coccoceeieiiiirieiniiniiieiceieceeeeeeeeee e 328
8.9.1  INerNAtioNAl ......cooviiiiiiiiiiiiiciiei ettt ettt enns 328
8:9:2 United STAtES. s s o ss e sa 8 S S5 e85 328
8.10 Future Research NEEdS .........ccoiririiiiiiiieiieiiie sttt 329




%
811 COMCIUSION «..eiiieit et ettt et et e bt s e b e s e es e ne et e emeentesneenseennenes 329
GLOSSALY :OF TOLTING ivranwsnsussavmovsnsssssssnsssssss s s ossssssssss 40 e iy ST oy oS RS ST SO SR AT 329
REFEIEICES ...ttt ettt et e a e et e e s e et e s e s aeen b e eseeneeebeeneeeseennas 331
Chapter 9
Contribution of Dairy Foods to Health throughout the Life Cycle...................... 339
0.1 INErOUCTION ...ttt ettt et e et et e bt e e eee e e e eneeneeeaean
0.2 INFANCY uvoocussnsomsmsmssmassssssnsmssssmssyssnssams srossssssvonsssnssvs s5 850 s siusios suaasssnsasvasss sy sms ssbasussossmusossnvinss
0.2.1  CRAraCteIISICS....ueeteruieieriiiieniiet ettt sttt ettt et sae e
9.2.2 Recommendations for Feeding
9.2.2.1 Standard Cow’s Milk-Based FOrmulas ........cvususssssnmsssonsssmssiossissasssnsnsss 340
9222 COW'S VLK i iuvinii 5 55550 im0 s i¥eneniiSiiensi s st Fns s i Foemamai S s ssmsarasrsns 340
9.2.2.3 COW’S MilK ALLTZY ...c.ueeeeieeiiieiieiieeieeeeieeeteeeieeete e e et e eeaeeseeesaesnseenns 342
9.2.3 Introduction of Solid FOOS .......ccooiuiiiiiiiiiiiiiie e 343
9.2.4 Vitamin D and RICKEIS rusimaississsmsemenisssems sasssssismsvasssn s stbssiomnatssbansso s fovioss 343
9.3 Toddler and Preschool YIS .....ccceoviiiiiiiiieieieeieite ettt ens 344
0.3.1  CRATACTETISTICS . ..eeeteeieee ettt ettt ettt ettt ettt e et e e e st e s e e e e sae e e enseenens 344
9.3.2 Contribution of Milk Group Foods: susumsasmusamansmmmmmnnsnisinmssssiig 345
9.3.3 Calcium/Dairy Recommendations and Consumption ............ccccevvereeriesieneeneeneennnn. 345
9.3.4 Strategies to Improve INtaKe ..........cccooiiiiiiiiiiiiiiiiieeece e 347
9:3:4.1  SDACKS wosciusnsssnisnsusmmsssssinrisssssnsossssvsvsmassssssssasissss sassassms vsusssssnss srastaninssns 347
9.3.4.2 Parental Role MOdeling..........ccocceiviiniininininiiineiieeneeeeercseeveie e 348
9.3.5  NUtritional CONCEIMS. ...ccueiiiieuiiiiieiiitieie ettt ettt e e eeesseeanens 348
9.3.5.1 Eating Away ffom HOME :...coipeiosimsmsmmssommmsmississssisn i 348
9.3.5.2 LOW-Fat DIELS ...coeiiiiiiiiiiiiiieietctete ettt 348
9.3.5.3 Excessive Fruit Juice ConSUmMption .........ccceceeeverinenenenieneneneeeeieens 349
9:3:5:4 Lead TOXICI iovmssssss sormsssnssssasssussin seosssssssssessssisssavimgsesasessan sy arsersssnsss 349
9:4 School-Aged Child s v i s iiis e iisinmmsnboner s inronnsontnndsamefonesnsintsommsinessnensasses 350
9.4.1  ChArACLEIISTICS . .evveuiieititi ettt ettt ettt ettt st e e st e e st sae e nnean 350
942 Importance of Milk GIoup FOOAS .iuuvesummmsmommmumamn ssssvisssmsssy 350
9.4.2.1 Bone Growth and Fracture Prevention ...........c.ccoceveeiineniicncnnencnnenne 350
9.4.2.2 Prevention of Dental Cari€s .........cccceeveriieririeniieienieeieseeee e 352
9.4.2.3 Achieving Nutrient AdeqUACY ......cccccveveeiirieieiieeie e 353
9.4.3 Strategies to Improve Dairy COnSUMPLON .......ccecuevuerieriiiieeniieinieeeeesie e 353
9.4.3.1 Parental Role Modeling........cccccoeviiiiiiiiiiiiiiieiieeee e 355
9.4.3.2  SChOOI MEALS ..ot e 356
9:4.3.3 - Flavored MilK -..ccooicimmemmmmsmmsmissmsms i 358
0.5 AOIESCENCE ...ttt ettt a bt h ettt ea et e aenean 359
9.5.1  ChaATACTETISTICS 1. eveeuteit ettt ettt ettt ettt ettt ea et sae et e st e e st e be e e eseeneens 359
9.5.2 Importance of Adequate Dairy Food/Calcium Intake ............ccceoeveriinicnennnnenennnns 360
0.5.2.1 Peak Bone Mass ....c.cccoiiiiiiiiiiiieieieeeeee e 360
9.5.2.2  NUutritional Status ........ccoocieviieieriiiieie e flassseassssion 361
9.5.3 Dairy Food/Calcium Recommendations and Consumption .............cccceeverierreennnns 362
9.5.4 Issues Affecting Dairy CONSUMPLION .....ceeviiiieiiieieeieiieieeiceeeeee e 362
9.5.4.1 Lack of KNOWIEAZE .....cceeuiruiriiniiiiiiiiiiiiccce ettt 362
9.5:4.2 Eating Away from HOME. ..o mimmsssssmsssssgsmssam s 363
9.5.4:3  TIMAGE ::oiccscuisnzsnsasessonstinsssns siuvssiass s s3s6ds50s 50 ams ihoaienaibissmnsateinnnsn s tenarsnsnnns 363
9.5.4.4 Substituting Other Beverages for Milk ..........cccooiiiiiniiiiiiiie 363
9.5:4.5 Body Inage/Weight CONCEINS .uuusesssvemesssssssmimmisirssssomsssssusnss sss sitan 365

9.5.5 Groups at Risk for Low Consumption of Dairy FOodsS .........c.ccecveviieiienieeiiennnn. 366




0.5.5.1  VEZELATIANS ..veeiiiiiieiieiieiteeit ettt ettt et ettt e et et e s st et e e saneeaee e 366

9.5.5.2 Pregnant TEENS :.uisovimmammmsmismsm iyt 366

9.5:6 - Strategies; to Tmprove ConSUMPEION: s s srssnsine svauvmsass s srsamaiss sresmmsmiss s 367

0.0 AQULES ..o ettt 368
9.6.1  CRATACTETISTICS ..ttt ettt et ettt s e e e e eeaean 368
9.6.2 Dairy Food/Calcium Recommendations and Consumption ...........cccceceeceeveeeenane 368
9.6.3 Milk Group Foods and the Reduction of Chronic Disease Risk..........cccccceeinne. 369
9.6.3.1  OSLEOPOTOSIS......euvemteerinieiieiietietteteete sttt ettt sttt neseeaens 369

9.6.3.2  HYPEITENSION ...uiiiiiiiiiiiiiiiiietieie ettt 370

0.60.3.3  CANCET .ueiiieiiiiieieie ettt ettt e e e ettt ae e e nean 371

9:6.34 OVErWCISHU/ ODESIY 1. uuessmsssusnos o sorsssinsss s syemssssosteaess o pistasvesns pessoss 372

9.64 Special Needs Of WO «;. o auouim ssssisnssassiomi trms vt e sssssadoniasssiasensong 373
9.6.4.1 Pregnancy and Lactation ........ccccocoiiieiiiiiniiniiiene e 373

9.6.4.2 Premenstrual Syndrome (PMS) .......cccoiiiiiiiiiiieeceeeee e 376

9.6.4.3 Other Potential Health Benefits.........cccccoevueiieiiiiiniiniiiienieiccecee e 376

9.6.5 Strategies to Improve Intake of Dairy: FOOds: s asassemensmmmssasosnessassss 376

0.7 OLAETr AQULES. ...ttt ettt ettt b e et et s e bt e b et e eaeenneas 378
9.7.1  CRATACIETISTICS ..ttt ettt 378

9.7.2  Milk Group Foods and the Reduction of Chronic Disease Risk ..........ccccccevieinns 379
97251 OSEEOPOTOSIS susemviessssesssssnsnssssnssuss b cosssmsss oy uskss (558543 HRETRSURS SELISASVERE RIS 379

0.7.2.2 TIYPEILENSION icucovusossstsssmamassmmssiancsssesssssissssssssistsssesatasssinsssiaasssssassssns sansins 383

0.7.2.3  CANCRT .ttt et 383

9.72.4  OVerweight/ODESILY .....cocuiiriiiiiiiiiieiiesieeee ettt 383

9.7.3 .Strategics to Improve Intake of DAty FOodS qussasmmnmmnsmssnsivmemss 383

OL8  ICONCIUSION srusnsmesresssmsavssmmssissms smsessses sons A8 a5 o0se FoEE A O SR A R A S TR S PN SSRGS 386
RETETENCES ...ttt et 386
IIAEX: oo covimnssessmnmonsuomesmesnussmsnssupessoton s soms s e 0 S SO i S S A E S R TS SR SRS 401

)




