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Abstract : To determine the effect of cholesterol-lowering dietary counseling on levels
of serum lipids, a 48-week randomized intervention study was conducted between June 1996
and May 1997 in Nara. A total of 70 Japanese women aged 40-64 years, who had 181-294
mg/dl serum total cholesterol levels but did not receive cholesterol-lowering drug treat-
ment, were randomly assigned to two groups (first intervention group, 35 subjects and
second intervention group, 35 subjects) to receive a 24-week intervention in rotation. The
intervention program included three 40-minute cholesterol-lowering dietary counseling
sessions, and three 2 and a half-hour lectures related to diet and cholesterol. Changes in
dietary intakes and serum lipid levels by the intervention were examined by the paired t-
test, and factors that relate to changes in serum lipid levels were analyzed using the
stepwise multiple regression. After the interventions, significant reductions in intakes of
dietary cholesterol, energy and fat were observed in the two intervention groups. During
the same periods, serum total cholesterol levels decreased significantly by 4 % for both
groups, from 238.3 mg/dl to 227.9 mg/dl in the first intervention group, and from 237.9 mg
/dl to 228.4 mg/dl in the second intervention group, and these changes were found to be
related with reductions of dietary cholesterol intakes. Serum HDL cholesterol levels
increased significantly in the two groups during the first 24-week period (June 1996-
December 1996), but no significant relationship between changes in dietary intakes and
serum HDL cholesterol change was observed. Significant reduction of serum triglyceride
level was observed only in the first intervention group after the dietary counseling, and this
change was shown to be associated with reduction of energy percentages of fat intake. The
results indicated that the 24-week cholesterol-lowering dietary intervention program was
effective for reducing serum total cholesterol, but its influence on levels of serum HDL
cholesterol and triglyceride should be further investigated.
(%BEEE. J. Nara Med. Ass. 50, 19~32, 1998)

Key words : dietary cholesterol, serum cholesterol, dietary counseling, intervention study



o
il

AR BT 5 LEEER & OREIRE BN ZE DR
BRILEEZEOFTHEERITH B, ThOLEBED
BEEREREFCHIAMERB =2 v 27 = — A (Serum
Total Cholesterol. LI'F, TC & B I3T4E FAEMICH
5.0 2 0 FES LIERI RT3 30 U Lo
13 NSRRI L fERES R BERALIC X 1, 1980
FEA0 5 1990 9D 10 £ ¢, BAAD TC 0 FHHE
1L, BHET186.4mg/dl 25 198.6 mg/dl~, LHT
191.1mg/dl 2+% 207.1mg/dl ~ &, FhFh 10 mg/dl
DEo ER#RET\5. ¥, 220 mg/dl Ll E%R3El
AH 10 RPER N A 74, BT 1980 SETiIWT
it 15 BRI TH oD L, 1990 Fic ik 22-31 %
~N&, LTI 10-30 %628 13-53 %~ I 5 12 E] -
Tw5. SHIEEEMERER & T 5 ZHTRI, 1996 4F
BAEY, 50 R LD 5 mERBMEEL TIZAD 10 5 AR
100 A&z 2@ RGe B 5.

AABIRELFERORIBMALE Y 1 F 51 v,
TENREE S 7  REBECHAK L o ERRTF S 7o
W T TC 23 240 mg/dl Riti D&, EFRE LA
EREFEA E L T\V5. 240 mg/dl LA EoZE s, Fhk
WTH o> T TEEIREB R ED D 51 I3 YRR L HE
BINTWDD, TOBETH- THAEFRE L AFE
BLIIARARILZ LIXTE 5 EThinw. PR IR
TCETERILIFCE 2 KE, RIMOBRAL HEL
THIDRE =TI TV ADHERENEEL L, T
IREAZ B EERCL T 570, BHAD X 5 eEks
& CHEREBEAOEHERE t5. ZhicxL T,
HFELWT A 7R EZANVDEBRY B E LickiGiEE
REREREO—KTFHE, FEhoBbnElfef oL
e, BEEYEAIRDL I L, EHRIIERE
BREROFRIERZW I S5 L b TE 5.

HATREARBECI 2REFELLC 40EUE
DHIBER TR L LBREET S, BRBERESOR
BEEL ZOEBEBED—o & L CoAIGFEERERE
FHERRNERT S 2 L 12t T 5. 1996 51769, &
ETlT2B8AAZBL2ERNC 5 L-HETR Tof
BREERXI 5. BEZEOMBHREEE K TC,
HDL = v 27 » — v (High-Density Lipoprotein Cho-
lesterol. AR, HDL), rr#:fig#5(Triglyceride. LAF,
TEORFER T B0, BIFMECET 5EBEZE D
EANREENTHE > TERICTHIA S OFEE v & —TH
BEHTW3?. TCRFREXFHELLEETH 5.

LasLigih, &5 LicifoffE+ v 2 —cftbh

e

me

T3 TC X3 2 BEHE ORI+ 5 P78 i13E st
CZLW, FET w75 A0 TORTATAEE
AEREIC L 5 REEFEOEEN, AERECL LK
> TEET% HDL & TG 0Zfbic Eieo\nT, B0
KHNRLELEIRTWE. £ TEHE, ThbDELYH
DT % 1o, EER R Ric 48 BREici7c 5 &
RHED T L BNABRETERL, TC e+ 5/%E
HEYFE L LR COBERE O BFFARHEN 2 3R 4
TeDTHET 5.

&R EHIE

1. Proess

1994 FE L 1995 FEOHEEIC 0 FBU LoER %
NBEEBEINAEERANOEAEELEEZDH
1,414 BDFhh b, BERERL LM 992 452/ RELL
TETHIE L. ARTIZEBA 089 20,000 A, 65 B Lo
AN 16 %o 5D, FEEREZEDORIEEN 66 %D
B CH5b. BHERBRWCEREL, KRB GBETHD,
FHOFRFERETHANAT v 7 5 a~DEMIEEE
ERbNiciedTh D, KT, ARIEECKT EE
EREFRIEDDORENNERZ E b, 65mHUE
DE 2L EBNT B LIt Lie. SLRBESERD
M2 CBRBOERF L OBRENRD - L 82 & &,
ZDWED TC MFEEEME LR D 220 mg/dl Kl % 7o 11 5%
BB VvAT e - VMETH 5 AHEH O E 300
mg/dl A EDEF 425 B L BB\ e, FOBRE -
2I3/ERAK, 19966 B EFAHCFELIAMAT RS
AFAR~OENRZEL L. 156 B biEHERD D
ZD 5B 96 BHBPUPEK~OBMEFE L T\ 72y, FHER
DEMEBIL 2 ZTH T,
FHPLETELNAT 7T 20MEL 48 BEChicb
2B, TCOETE*NAdcREREYTHE L
BEHEXTO L, MINATLBINATED 2 B
EBIEACEI D5 2 L, BHNMABOBREZE LS
NAGFHINAFEON AR THRICIAED L, TR T
AP TH > THEIMOI Y PHIXFREIRZ L e &%,
BRICEEZ 2P LH 1IBENT TR L. 208
B, OENPLENAT v 75 2B IMA~AOEFCLBAV
Tax—AFeaviev BB bRhi. TDTIZRI—R
74 VERERZIICS, BBGER - 1)T2BATHEY
RN REE L TR ERT0R E R

2. FEEE

R—R 5 A VERE B I DICHTFRBAR &, BEEE
X BN AR BTS2 7D BRAH 24 JB H & 4858
BEioit3mE, £BXHRRHUTOEEOESYERL



AREHREOMBER = VAT v — LR THHR

7e.
1) I

S BRIl bR ofeR% Lic EcHimL, TC, HDL,
TG iz, —ERREZIEET 5 B TRIDBRE, ~
=/, MY, BEOAEREYNELTS
BERBLERBROBEYMDIDIME VT F=>,
mEE, ~er/mey A FHUELL. Shbomkks
TEETBEOIDICE—~OREL Y 2 —(RRE&H= %
7 = A= W)IHERRE LA, FAev &2 —0JEE,
TC 3B358:(COD #:'), HDL 3:EIRpEERE, TG 13
BEFREGPOEILL - T 5.

2) Tvr— i REELGENE

WEYER O BEAEEECH 2, BRE - BERE -
FRIREE A T & ORI, B MiETRHFE Ir & o R AR
FrLonwT, FOERLLAEEXRCCHERECL %
TV = RAERT . RAFOERHILETHEHETS
I 3IERL, 2V AT v — LRBICEET 5 EEDEE
BRI, 41 754 PRFIRH, g Tryh—, =2
FeyY, BOBRFBER O OREOFELHERL .

—7%, AARE S REELERRT 5 BT, B
ETinoTh b 100 g BT CHREZFIL
3) BERENEEFE

1 Bdkh OFBRERENESHTE T 52D, £
E-RULI AL TRREIEERER YW
fo. CORERIAE I CERTHAME, BMIEHR
LIRS, = Vv AT v - LR CIREREEERED
HEmY A P EFLICER IO T, BEIZEH
H, BMET7HEE, AE10EE, AEEM 8HHE, i
¥OMHEA, N 2HEA, MM I5HEE, BXIHEE, v
SE1EAE, vF=--H2HEE, BME1HEE, £78
2H, FAWE 4B, K9 HEB DR 14 ARFE92H
BOBERM»bto T\ 5.

CORERKC LI, FHOIMV—=v I E2FT5
BOFEEN, ThThHRE 1 ADI D40 7/, 1
51 omEET, ERRI2HAEE IO WTRIE, BE1 »
R 1B S ) OFHERERK & 1 EH7ch oERE
EEEER . 1B DERER, SEITH-
TWAEYPRD 7 — FEFALLITBARDOEYKRFEE
T RECHNEECHR L LT, ¥BLNERCESE
HEE L.

Bohic R2EBDODARRIEOWTIDOBRELINAD 1E
Mbich OFHEREHK & 1 Ebi b OERELD, (M
RS EFHEERTERRAER) | REEXT -5
— AW LREREN Y 7 1 Liciv, BRI =Y
-z, #v-78, B BE SRS —Mm

(21)

TR, SN EaFIEEATS,
Bl HEREXYEB L.

3. YT

2 HEDOFHEDER 2ER t BER, NALED K
5 NARIBOEATRIED H % t BE 2 AV T L7z
AAKE DTS TC, HDL, TG 0 & hic g+ ER % B
LT B, Thbs~ 0B LiBXRBEREL,
FERENEOL I CEERERYIMTER & LcER
BOWERAT v 7V A XETTo T, ok, MRk
BT % E LT

NATOTS L

IVATRrR—LDT

1. M=

Fig. l CSEIONAT v 7 5 5 OBEEZR L. Hil
GER « 1DDZELR—2F A VD TC RIS
W, BrHEERt B BRI AR L RIANARED 2 B s
Bl £ kT, TCHEELES T LIKERYSmE M
Hade, BN ABC LTIX19964E 6 A% 45805
24 B, BENABCH L TR h E AREBHL B TH
SE12ALIENS 19975 AL 4EGEE8BR X
TOBY 24 BHE, A—ANEDOAEIFEL T E UEE

2nd Intervention
Group

Ist Intervention
Group

wh . Junj20-21/1996
1 (Baseline ex.) 0=

D, ===
L =>
D, === 8
L,=>
D, = 16
L= Dec./ 4- 5/1996
_; 24 (Interim ex.) % ] D,
; <=L,
| 32 =D,
| <L,
§ 4| |<==p,
L May21-22/1997 <L
—48 (Final ex.) 48 —

Fig. 1. The 48-week intervention program.
D,, D;, D;=dietary counseling by dietitians.
L,=lecture by a dietitian. ,
L,=lecture by a physician.
Ls;=lecture by a public health nurse.
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Table 1. Baseline characteristics of the two intervention groups

Ist Intervention 2nd Intervention P value
Group (N =235) Group (N=35) by t test

Characteristics

Serum lipids Mean SD Mean SD
Total cholesterol (mg/dl) 238.3 21.0 238.0 21.7 ns
HDL cholesterol (mg/dl) 58.9 13.0 54.3 12.1 ns
Triglyceride (mg/dl 108.9 52.1 104.9 48.5 ns

Mean daily intakes of selected dietary components consumed duving the prior month
Energy (kcal) 1810.6 443.4 1878.9 409.3 ns
Protein (g) 70.3 18.9 78.0 17.6 ns
Carbohydrate (g) 253.4 66.9 258.8 78.9 ns
Fat (g) 49.7 15.5 51.7 12.9 ns
Saturated fatty acid : SF (g) 13.7 4.5 14.5 4.4 ns
Monounsaturated fatty acid (g) 16.9 6.2 17.5 5.1 ns
Polyunsaturated fatty acid : PF (g)  12.8 4.3 13.1 3.6 ns
Cholesterol (mg) 279.1 98.9 339.2 104.8 0.02
% of calories from Fat 24.6 4.1 25.2 5.6 ns
PS ratio : PF/SF 0.97 0.25 0.96 0.27 ns

Personal factors
Age (years) 55.3 6.7 54.9 6.7 ns
Weight (kg) 50.1 6.9 53.6 6.0 0.03

ns=not significant.
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Table 2. Changes in dietary intakes and weight in the two intervention groups during the

48-week study period

1st Intervention Group
Absolute differences

2nd Intervention Group
Absolute differences

24-0Wx 48-24%x 24-0%x 48-24"%

(N=35) (N=33) (N=30) (N=27)
Energy (kcal/day) —304.5 1 17.7 —111.8 —187.8 11
Protein (g/day) —9.50! 2.4 —7.4 —5.1
Carbohydrate (g/day) —38.81! —0.7 —4.0 —21.3
Fat (g/day) —13.11! 2.2 —6.61 —9.21]
Saturated fatty acid : SF (g/day) —4.61 1.2 —1.6 —-3.84}
Monounsaturated fatty acid (g/day) —4.71 0.6 —2.41 —=3.41]
Polyunsaturated fatty acid : PF (g/day) —2.1 —-0.1 —1.91 —-1.1
Cholesterol (mg/day) —82.8 11 15.8 —48.11 —65.0 14
% of calories from Fat -3.11 1.1 —2.54 —2.0
PS ratio : PF/SF 0.2311 —=0.12} —0.03 0.20 11
Weight (kg) —0.2 —0.3 0.0 —1.4101

{,1 and J!, 1" show significant decrease and increase between two successive examinations
conducted 24 weeks apart at the significant levels of 0.05 and 0.01, respectively.
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Fig. 2(a). Changes in serum total cholesterol levels
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Fig. 3(a). Changes in HDL cholesterol levels in the

two intervention groups during the
48-week study period.
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Fig. 4(a). Changes in serum triglyceride levels in the
two intervention groups during the
48-week study period.
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Fig. 4(b). Changes in serum triglyceride levels in the
62 participants by the intervention.
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Table 3. Factors related to changes in serum lipids

Changes in serum lipid levels by

TC HDL TG
the intervention (after-before) " -
Explanatory variables C.C. SPRC C.C. SPRC C.C. SPRC
Serum lipid levels before intervention —.28* —.24 —.36%* —.41 —.46%* — .48

Changes in values by the intervention (after-before)

Energy .24 .15 —.21

Protein .32%* .15 —.20

Carbohydrate .10 .18 —.17

Fat .21 .05 —.16

Saturated fatty acid . SF .18 —.03 —.10

Monounsaturated fatty acid .22 .06 —.16

Polyunsaturated fatty acid : PS 11 .09 —.10

Dietary cholesterol L31%* .28 .09 —.22

% of calories from Fat .07 —.14 —.04 .19

PS ratio (PS/SF) —.18 11 .08

Weight 21 10 19
Coefficient of determination .14 17 .29

D Pearson’s correlation coefficients.

2 standardized partial regression coefficients of the stepwise multiple linear regression models.
* and ** show significant levels at 0.05 and 0.01, respectively.

Change in total cholesterol (mg/dl)
Change in triglyceride (mg/dl)

Fig. 5. Relationship between changes in serum total Fig. 6. Relationship between changes in serum trigly-

cholesterol levels after intervention, serum ceride levels after intervention, serum trig-
total cholesterol levels before intervention lyceride levels before intervention and re-
and reductions of dietary cholesterol intakes ductions of dietary energy percentages of
after intervention in the 62 participants. fat intakes after intervention in the 62 par-

ticipants.
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