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ANALYTICAL EPIDEMIOLOGY OF UROLITHIASIS

Hirokazu Kopama and Yoshiyuki OHNoO
From the Department of Public Health, Nagoya City University Medical School

In this paper, urolithiasis is reviewed from the standpoint of analytical epidemiology, which
examines a statistical association between a given disease and a hypothesized factor with an aim
of inferring its causality. Factors incriminated epidemiologically for stone formation include age,
sex, occupation, social class (level of affluence), season of the year and climate, dietary and fluid
intake and genetic prodisposition. Since some of these factors are interlinked, they are broadly
classified into five categories and epidemiologically looked over here.

Genetic predisposition is essentially endorsed by the more fruqgeent episodes of stone formation
in the family members of stone formers, as compared to non-stone formers. Nevertheless, some
environmental factors (likely to be dietary habits) shared by family members are believed to be
relatively more important than genetic predisposition. A hot, sunny climate may influence stone
formation through inducing dehydration with increased perspiration and increased solute concen-
tration with decreased urine volume, coupled with inadequate liquid intake, and possibly through
the greater exposure to ultraviolet radiation which eventually results in an increased vitamin D
production, conceivably correlated with seasonal variation in calcium and oxalate excretion to the
urine. Urinary tract infections are importantly involved in the formation of magnesium ammonium
phosphate stones in particular. The association with regional water hardness is still in controversy.
Excessive intake of coffee, tea and alcoholic beverages seemingly increase the risk of renal calculi,
though not consistently confirmed. Many dietary elements have been suggested by numerous
clinical and experimental investigations, but a few elements are substantiated by analytical
epidemiological investigations. An increased ingestion of animal protein and sugar and a decreased
ingestion of dietary fiber and green-yellow vegetables are linked with the higher probability of
stone formation in the industrialized countries. No trace elements in foodstuffs and liquids have
been epidemiologically associated. The dietary guidelines for avoiding stone formation and/or

recurrence are summarized in this paper, including other daily-life recommendations.
(Acta Urol. Jpn. 35: 935-947, 1989)
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Fig. 2. At Aic-RESRTIARY

BETh b mRBETH LD THS.
B Ca BEOHBIC T 5 BEEMFAEYER L
7= Resnick 51 IhiE, #Ee Ca FROEEIL,
polygenic CHIHZIh Tk h, TOFETFIBH41L
FAPSET B — TR/, BRTHB L LT3,

# + & (Newfoundland) TOFHES 122 0 RiFx
TEHTAEBTHS. Tibb, KHERREOTH
DERABREL, WEHCbNERREV (£
22.2 (REERABE) : 5.8 GERBSEERE), &;
15.4:4.7). Lil, BUHEBEEOBACIARRCE
WA ERD T TE. T hik, BB polygenic
pattern RRETBHITTHS.

HRE Ca REAH-REBEEBRBED
HLA BoRE? T, B27 HEREHRIT. SR
< B2 62, T oo B27 BUEOBRAED, JERiE
# Ca FREOHEBEILHBETHS LML T 5.

A9 = ~—7 v (Uppsala) C o 2883, Resnick
LY ORM\E TR LENL Y, AMCRERELEE
THBELT5. Tihobb, RESERESEEL,
REEEBEOELRBEEELEOE L Oflic2n
BOTWInV. L, RCAERERED ) 0BT
IREAERIABEN 8. 8% T, Kic REEL LOETHH
B (3.5%) RALNERCE. o1, RERERR
FERBROCR TR Y, FEEEENCHT - 4 2
BT, M X OURMRHOEMRE (Ca, Mg, Na,
K, VvB, RED %HEHRE LA, Fhoy
CHELRBD TRV, ThbORED S, REED
RAECBISTDRERTH5 & LTh, Rep Ca g
WOEMHET DO TRV ERRT 5. Rk
RAEORECIBEER L O I L A& ERISER,
%5#3@&?6@%&%&R,R%ﬂmmi5@%
£ b5,
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2 & E R

REBHREORIEY BB AR, =
L, IR X5 T E T4 ToKG o BN, Bk
W& REHS, BICRERYEE, BSERRC
BB 2 pEL 12— 3 5. Robertson
521, Ca FHEMBIZHS T2 BFERDO—IOLL
B, REROEMERO—ORREBBSEH T T\
% (Fig. 1).

A AF = (Jordan Valley) THOFHEPTL, B
REOA T\ NCAIERBERL BV L2 EHLT
Wh. Lch-T, BRERED b & CREBBRIK
VA RETFIRDIL, TolictipoERE, —H
20y P AL EORBBSEL LTV 5.

kE (California)® Tix, RERBER L5 54%
IMEBEROFHER, FHRRD ANELE: X<
—KL, BHIBE L IEEXRD T V. OB
b EIRIE, BiRC XBHKE, REBIERTK YR
T3 EBRT%.

#E (London) ToOWED & kL h ¥, HHMs
Ca RIED B 5 BHAEABE O RPERIESIER,
BRI # 035 mmol/HC, £Fp Rl 0.27
mmol/H) ¥ & WHRBHOEERFIHER (19 0.27
mmol/H) T bR, FELE. ik, V vEkEs
BEBEORST X % crystalluria 0o ELEF &
V. ZRBORSL, BERORERAHKT A RE
BRPEEVROERTHE Z EZRBL T3,

157 (BiBARBHBECTE) Tk, A%
< EBEF RIS, SUBECHELEESTBENY
BECREDOREN L, IACEHEETHD. Xb
w, BiiEREFEER, WAORRSELZDADE
BRESBOREZXLTFOEE FoAoRESELE
EHESTS. ThoopE, OKBED LA, BF
RFLThC X6 REBFEFRL, REEREEL,
QORBEAVBRENTORKEHALRL, OKERE
THFIR GREHID 2EE, BEVIRGBEL,
L ERT3, LERIhTh3

FEDORERAENEFC LS EHY, KiELD, H
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TRRHC RN BRREOMINC L5 & T2 HMEIRH
5. Fo—2ok, BERBEAEES JU—BERA
BioRF Ca PEEBOEHET LY & e |E® TH
b. BEMORSF Ca Hetdly, —MREREAF L
b, ERYBUTAEY 7Smg/HE. BERH,
—RERABER, —RERALHFEOWTR RS
Ca HHibENY, BEZE (7 A, 8R) ©l&X £%F (12
B 1 ekd s BEFELELFEORP Ca Bt
WEoEL, 120~150mg/HTHS. Zh b o R#k
X, BREROEENFE A O vitamin D OHEY
Bx, zhXBE»b0 Ca RPN ¥, 25
R Ca BOPHBEOHIMCE 712, &\ 5 biF
Thb. lo—2i%, Parry H0OBEREIVTH 5.
zhig, Sy L BrBE LERES (IM48)DF
fr Ca 31V Mg PREEXBEHIM O wwEEL
D HERE Licd o T, HBREBHOESSRF
Ca BB OB 6T L L5, ZOBFR
DWTHE LI, BIREL S Iehidie s iz KR
25-hydroxycholecalciferol 23X h %A T, Zhnt
EHER o 1,25-dihydroxycholecalciferol 1%L L,
BE»bD Ca RINE Ref Ca B (REET5, &
ML T 5,

B ZE ER

REOHERE S RESTREOBHRER D —2T
HbH. REEOBEC BT % MERERS Table 1
E LDl ThIXBAERSTORYEERT, BENZ
%, AT, BERPELSCIVREL-TWS. &
P TCORBENE D, REROMBL LR
BhoTWwWaintELDLRS.

EELOR I, V) VB~ SR YA T VES
v 2 5EFE (MAP #5A) Btk THRECR D %<
(39.7%), BHD EBMRBE & D P (7.5%).
MAP ERIIRBRERRDERTH S Z L b YK
BTHBELTWS., Wax 5203, MEERGR LS
RBRELESRE (2208) 5B, 34%H MAP &R
THBEHREL TS,

EHOPL, BENBICBEELTVSEELLR

Table 1. [REEFETC I 5 REHERGE

HES HE IR BYE (%) b5 ¢
= 2F. N 3.8 2
Scottd U.K. »:1.25 #:8.5 74
¥Williams U.K 34.0 24
Lenaghan Australia % :18.3, #:38.2 23
Wax® U.S. A 16,0 21

6HAP:3 8T .37)

Rous U.S. A h: 50, K¥8A:13.5 75
HHS HA MAP:28. 3, J/8Ca:52. 2, BMCa:15. 2 22
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TIRBERRRE (1208) ¥R, +0BAETEO
BREYRLA TN, HEEHRE, MAP &7 ClE
GRS 81.8%, PHAIEEA S 100%, Y v Ca
BETILENEN43.9%, 712.71%Th5. bHEOR
BRETEBE S5 MAP fEEBEEE (14.5% P
o, REEREDCKAEDI4 SEHVHERPC L3 &
ExZ bhTuwhb.

MR RR Th B AR VR T A 0TIzl
B 15 RPREO 7 v =7EEN R pH % F
AIRD. Th) VEBEEROMRERT®LEL
bhTna. LaLhdsb, MERRIEREECH
LTOAERTRET, FHAEFUROFEERTIL:
WETBREWLHS.

BREDK « SREER

RESSEBED BRFBEER O —21, KR
TH5.

RESERIED RIEFE T, SORAKOTEE & HARIES
R H 5. TiehbElkERMIRCEEE L STy
5.

KETORAEDX, RREREERE L RRXEEE
O —#aiRk (Wales, Southwest England) Tl
BI# Uit otcb DD, £E&E LTHADHER (c=—
0.58) #HBE LT\ 5. EAGBHIRCIIEL DIy
Bz, UTFoXdeELbhTw3. Tihbdh, #&
Bk (REREE) »HO%E CaiBRUZ, BYWhE
BiEOBED b ORINEED 2, ToKE, REE
MEOBAET ERE L WO I THS.

*ETIE, RBEERATRCRIET Ca 5L Mg
DHEHERECHENREIN TSP, Thic Xk
DL, TREKEKIS B I Ca Biz—ALE
B041%, Mg Bi—HLERED60%ThHS. %,
FRIKDOTREE & RSB ARERE L OMIIERELA
1BE (r=-0.78), FTihobb, BoKEbHmRCEEARE
ETHBBTH B, —F, REEAEERREMIED
Carolina (B MIR) & (KR FA: #IRD Rockies
(BRI & o B2 I Ihid, Fiig & bk
WAk Ca, Mg, Na & & REREAERE & OfIc
R TD TR, LichisT, KEXKFOTEE
BT EMRCKELEELTWie W& LT 5.
UL, IHFIRZE O RBSABERERER, L
AHEEREZED 1.51 (p<001) fETh-te. Lichio
<, Carolina MEFEMIKTH B IX, FEHE
AZoFEEL (Rockies: 18%, Carolina: 45%) 23
BioTudhd Ll iR LTVw5. ¥,
Mississippi COFE b, HEKhORER ALY

AYEEER I 110 mg/l (74~ 180 mg/l) & fiasigac
S BRENT EDD, BEOHEIK GEFK) o
ENRBEARENEHEO—HETH B THEELIERH
LTWw5.

7 4 v v FETHRE SoRKERER X b 3 B
AT, BEOEWIRO FREEEEE
ABZR (ADI0FRSB5) 12, iR HRXBK LD
BLEY. i, FERBEAARERLHBKO Mg
WL ORI ADHEBEYED TS, 74 YFVF
CEFS Ca kLU Mg »—BFHERE X, Ca
2B 16g/H, & Llg/B, Mg M5 FH 300~
450 mg/BTHB. El, HEKFD Ca £HBIR0
mg/l, Mg &FE % 15mg/l Thotcl &b, &K
KKERD Ca X0 Mg 0EEREE, Fhbho—
BEGERE,» b AT, REEHESRECLIIBY
EECHWELTWS. ¥, HbiE, R KFO
7o BB IVROEFRELRESABE L OBHELR
HLTW5. ZoER, WERXOKEKF 7 » EE
R RBEARERE oML R D ek o7
5, 7 o RGIKEKERA I, ERInAGERER
Wi < BN, REBIERIER X5 ABREN2ZED -
fo. Eio, SREEKFOBEFEEOLSVHIERYL, X DK
WRBREAARRY R LA, B - ToHR L
BATIIBELN Tl o i,

Churchill 523, ok KoOBEEES#ETIC O ERE
WEARENRAT 5 2 &, BE 50ppm LITolk
KEFEHIRTIL, BEERBILLABVWIE2HELT
Wwh. ¥, Mg il Ca BAERLEEL, in vitro
C Zn, Sr, Mn, Cd iZTRK{EEFEE L, SiitBE
FTHELTWS. Lnrl, R Mg o ERHEHIE
ERC 2L TRRHL L, ThbBETEORE
BEEDBAEC KT 5 RENIRIEHE TN EELD
hs.

BRRPKRDBEEE, REEEMRCEE LI\ LT3
HELH5.

FEOTRE T, KEKF D Ca PEEED ZFBYE
B (0.2~3.5mmol/l) ix[Reh Ca BEED 3 LT
T, BREAORERES TS LiXE L bR T,
¥h, WAHIREESNE & BKBREEEE O Ca,
Mg, K 7o & RFPEIERS HBE L oo
BEERRD T,

# 7 & (Newfoundland) DOFFEDTH, kiAo
g R XU Ca, Mg, Si, Zn, Mn, Fe, Cu &%
BoThd, REEFEERELEERZ LT, thop
FRBEEE L IRBEAS AR D SRR BIRE L7n\ s & 4530 LT s
5.
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Bk, SRBIKOTERE & RECGSERE & OBIEIX, W ¥
R TR, AR SR 2 HSEuEnLet
72 ¥ DERE TSR U ESiiE L B s RN E
THHEREEZDLND.

FRRIK LA D SR & RS R R e BT 5 i,
DToX5Ths.

KEORBEAEmERLE M (Carolina) & K3
FeEig (Rockies) 0 2 MR T &5T 2, 295 % X
TR E DBIEATEINTWBY., ZThickis L,
RESR (EELT=2—38) 13, AHiRE bREE
FEDOFE) A7 EBEREC LA X®, ¥-nEa—
t —i¥, Rockies TR4EYV R 7% HRBRED T 5
(Carolina CTHREBEOHEREITHS ). ¥k, FH, K,
R THIRE Rk ) A 7B L Toigy. E—
A a—t —DEEERNREEREOFHERE I«
SteDit, ThHLOHRIEAL2bDEELLNRD
2, a—e—k, 7Y =2—r1E (BBROTRE) ¥%
BB LTWw5 0T, % Ca EREEC=—¢
—REDD T EREM TR, Fk, REBHERDOEL
W, BN VBB TH Y, REBEREAEEORE
YR 7 EEDTLIEBLCHhIbivE LTV, —
75, Vablensieck 53, =z —t —LARITIFR
IRRIBER GRBEREDTE 250, REBDLER LB

3 LU BRO BHEEEm (R pH EF) &850
T, RBEARECKELHBbLDE LTS, HHH
T LB REBECBT 5 REHE O T, =2-
e — X EBETOICHVED R (BERD9%H 750
ml AE/B) L, AFTEERO2SWEBHRA (B
BRI 00ml IEA) LTw%. —F, 7
V2 — AN BB R D 52. 84 EH R (4344
¥, 16%%5 1,000~2,000ml/H) LTwW3%. 74
2 — LRSI AR MY BR L, REEEl A 5
s, Lichi-T, REERBEDT V2 — 1tk
BRI EENLE L LT\ 5. Zechner
Y, 7ra—adsRBoAE by, B Ca
&V vBOBENE, ML RFOREES ERTHO
T, 7TAa—ARFECEBREATFO—2OTHHY L
WANTWB. ULhl, 7az— ANEEIAED L
EEAE LTI ETHEHRED L H5B.

BEE - R - RERER

HEHETIE, EZRKBBREETIED BEEL
ELIMEMLEY., —oBEmRER, KECERLNE
ELThiew0 T, BRECHSREF LOBRE ThIT
PES BAEFOH EEETS EEL DR B,

KETORE PR LT, FHIRBEAEARS
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HBOT, 19585EH B 196UEDRNIC4S LML, & DK
L BER~OHETHEDLA L L —H LB &
Wi i, HETIL, 197040 H 19766 v T L
—>a VB D, BRENOFTHENEY Lic. —F,
REEAAREERT, chik 2EBRTERLHT
B LicEws. chbo 2, BB Ca &
BREBEROEREIC X5 L#E2 Hh T3, Robertson
LI LBREARL DRIE >V T ORI L h
W, REMSFABBER, Ca Mg, #MHE, Vv
R, B REEREOERE S IBEEL TR
B, BEAEOCEREEILE 2 TEL—HKL
T3 (Fig. 3). 2 bz, BYHEEREORL &
BitERRERECEMIEMUOBERLTWS. &
D 5%, BYEEEEEREOHMIERIED ) A
IHBDDERER LS.

F—A YT TR, HEEELMERBEARERR
EOBENEEINTWATLGMD, Tz rak, B
REEDOFHRAML, +— A YV 7TOLEFHARE
FELRE>Twinw. Lnl, BREZEDOS L
TRB~DTHEN L VEB W EPNEEIN TS,
B, B, Bho Ca. REE, VY vEROBREE:
EMBEL, RAORISVCHFREEHTRS pH A
RbE- (B pH=55). Zh Lol b, A%
~OZHEDOHMABERELEDLEEZ bR T W
5.

bRETh, 1975FEHD RREERBRE DI L]
L, 2 RABRIOH 3 EROMINTH A, BR
SAFIARIC L B AR BRENE © FRER L BT
0L, AL LT, ARSEPLARLSoBtA
REREA, FRRBERE LT B BOHES

World War I
%

400 +
Renal stone
300 Fats and oils
Animal protein
200 4 Calcium
Total protein
1004 Energy
Carbohydrate
4

L] L) 1
1945 1965 1965 1975

%, Ca OERENEHLTS (Fig. 4). cnZ &
b, LHMRMRESRRE DRI, AEFHOWKIL,
TR RERO MK E (BEF LTS,
SHEINT S,

BENE (ARLAFER LOBEETOWT,
LFo L5 Th5.
Vahlensieck %%, EAHR O Y A 7 &ML,
Faal— b REINAET, 7ASRTHARLI
XS ThELE LTS, gl Ca BB LT
i, BONEAEL T A2 0SEEENR oD
BERVAERTHHE LTS

Robertson B4, RREFERESL (604), #
REE (25%), REE (248) O3HEOVT, B
PHELEERE R Ca« Bl - REHHEY R
HLTw5. BUBEBORERBIEREER W3
BEE, MBEHoIRCAL, BPEEAESEIER
2, ER3WEOFFER B ERCHEMI®S L
S THB. WoHik, BERARELNEL LH
WU EAEARER®CY, LIE3WERPIRERED
EINEFER LD 2, REZBAREOCFEERT, &
PEABOC£BEIT, oRERE OBL TS
ELEFERL TS,
FRoeeu, R Ca iR L 9BEORERIE
WEE OBBEYHRF L T\5. BF CathitB L EE
TCIEMEENE, REABRERED A (r=0.249, p<0.01)
ERDTNE. O enh, bIREO LEFRER
ERE W 3 5 Rep Ca P BHMOTERIT, &BH
HALBEITHD L LTS, iz, )l|H03 i
BABTF (84) ¥x& L LcaAfER T, BUKRE
BHEGBRIERY Ca 2 EEEER Y RET 5 RPETF

%
1500

Milk and
milk products

1000

Meat
/\/‘ g& 500

Animal products

World War I

Renal stone

Fish products

Pulse

Vegetables
Cereals

1955 1985 1975

1945
Fig. 4. ARSI % BEEARER L REHE & o Ligye
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(pH, Ca, P, IR W% 2 EIRB LY
ZELT\5.

BE (L LoB@EdbEHshTw b,
Robertson 544}, RESRERERIVENER
EFJE L Ty E3E LT 523, Blacklock 559
W REEEC RESHEEBRRBOFERERIL, T
EoOWEBERE: ICEHETALELTUWS. 2ok
%, Blacklock & FpikEPREEL, UFOo—&ED
REERIT-> T 5. BEAISR) RO REER?
Tk, ADERBEERE © 24FER+S Ca BuitE
W, BACX OV EET5 b 00, EHELR
(9 mmol/fl) ##Bx HEDEHEMNERCHEML TS
(EBRET3. 3% ~>FEBRH 11. 4% ). ¥, EHEHEE
L& BEATHS. Rao 6213, REERBE
(39242) DWET, HHEE -BH -Ca BRI ED
ERRRBEMORESY BECF- 1 BEH T, £
BB ED R BB LB ¥ BB L T
% (Ca; 8.7 (35EHj)—»6.7 (5EH) mmol, B ;
0.64—0.43 mmol, FE: ; 4938 mmol). ¥, 7 F
VR EORE LB MEE mFEf Y. ) vE
X s g AEOFEEBE LIRS TR, 1V
v ) VEREETREREE Ca EESE (394) D70
Bz bh, 1 vy ) MEREZEDE6YLHE Ca R
ENEIIERBRETHHEVS5. Raobit, zh
L—EORMIC D LT, AENDESEEIUEEH
HRNER Ca FABAC XELRBEERTHY,
Ca OBHENrOORBHIRA v ) VARBELTWS
b LhinnEfER L TV 550,

BRBRIEMEER Ca FABREEC SV To
7Y vHERER JORFRESFREORERES 2
H5.BERE Q08 © 7Y VEERE 259 mg/H)
XREEE (54) ot h (155mg/A) X vEBRE
{, FOFEREAERIAT—F, B, v}t —
7THB. Eie, RPREBHER, 7Y vAERE
EBEBICEMR (r=0.808) LT\3%. 7 VAR
D BREBEON S, ARBREO TS > REg Na
DBEAF—REE Na #ERO LB Ca DA
b d 2 = X2k FHTHEREHELR TS,
RRERESE B6%) €77 7 v viEofs Lic
EEASDCIL, MIEREERTXTOBETHEMTS.
R REE R ZH ERBE (164) L I3ERER (20
) Eebbhh, BEABEXERIRPRBEEE A
EEVEAITSH ot 7Y BRI R R
By 2EREBMIE5 T £ 1%, Simmonds 55,
BELTNA.

f#HAgD Ca £ Mg, TOfilo METK & OB

HBILLFD L5 Th 5. brEERo—EXLID
Ca & Mg ERE O ERAB LiuE, Ca B
YK B 19704 & TIRIEMEET, To%k
THEWTH Y, Mg ERERBBEAEELRLLTY
o, BEEERT Ca EREER S22 LRF Ca
PR EA T 54, RPFEBIEERC NS
L S EBEROSO NS S. Shil, REEGREDTR
L ERERICBEE LT, EEMCL o TENKRD
BRETHS.

brERE T 5 BFLHRBEREE (1404) ©
Ca EREHAS 1w Liuf, Ca BREIIFH 443
mg/H CHAARERER (600mg/H) &< 60
7e b Ao, Mg ERE D 7 268 mg/ A T, FAEE
FHBABREBRD Mg 48E (338mg/H) &< b
BRI iy, CasMg ERETRO BRAD BEH
1, BEREBFOBERTETHS LHBPL T 52

FEED Rose HOWRE™ TH, BHEOBEBRILE
HEFEL BYONEE L BECHME (r=-084,
~0.76) LTx Y, B¥ BYdko Mg ERTRE
PEBERO—RERBEIRTWS., BETOMDOHA
#EOZ ThiE, AfRRO Ca EREBEERES Ca
WEEEHBELTH 2, HRME Ca REBET
i, e 7R -a—-sr ¥ 0E Ca B£FD
B2 BRELLTWS,. ZhALOEFOERH
RT Ca BEES —H 47 b 650 mg ¥ Co iy X
EIBENBTHS.

Meyer 5%, Ca #FH (10@) o> Fe, Cu, Zn,
Sn, Pb, Al HEXREL, XOLCER Ca &) v
i Ca BROBRREKETHELYREL 5. T
BRELE, RPBEESIh > 2 b 0 SEBERE
L, % Ca BEOHRBRER TRt & Lichis
b, MADLNDOREEBFEL Tials, FELH® 4 R
BiEra (BUE wéih b #ESE (Ca, Mg, Sr,
Al Je K 188EHD oFERT-TB. HEFD Mg
&FE (79~92,500 ppm) RPEET L B X100~
L0005 Th Y, Ca FHAEEK MHECE L 3h
TWwb Mg 2, AT chizl B athss
BRIIAEETHB & LT\ B, ¥z, Mo, Sr, Zn di%
A gt 4R (0ppm LB wHEL, %om
ERICRBFPEHAEI VS, Zhb0&EL, &5
RIS & SBEE LT BIDEEL RT3,

REHEAE & RENEH L OBEEYHRIE L, #H
BYTLIEBIR FBARSE  (case-control study) & % 2 B
#% Table 2 TEH L.

1978581217 » 7= Griffith & DIEGIXBHFES T2,
T =, SRBPK, S0REOERFCBLT, &
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