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Summary

Cardiovascular diseases accounted for 35Vo of total mortality in The
Netherlands in 1999. Coronary heart disease (CHD) is a subgroup of
cardiovascular diseases, and atherosclerosis is the disorder underlying CHD.
Modifiable biological and lifestyle factors that increase the risk of CHD are,
among others, raised serum total cholesterol concentration, hypertension,
smoking, and being overweight. For preventing CHD, the risk factors have to
be beneficially modified by interventions in order to decrease future
prevalence of CHD. Behaviours that increase the risk of developing CHD are
a lack ofphysical activity and an unhealthy diet.

This thesis presents the results of the so-called MARGARIN project, an
acronym of 'Mediterranean Alpha-linolenic en Riched Groningen dietARy
INtervention project'. The study investigated the impact on CHD risk factors
of two specific preventive strategies:
1) Nutritional group education taught by a dietician (intervention) as

compared to a posted leaflet summarizing the standard Dutch nutritional
guidelines (control) (3 years).
The nutritional group education was based on an (adapted)

Mediterranean type of diet. Specifically, the guidelines advised the
daily consumption of 5-7 slices of bread, 200-400 grams of vegetables,
2 pieces of fruit, 0-2 alcoholic beverages (only for regular consumers),
2-3lean dairy products, fish at dinner twice per week, less red meat and
more poultry, less fat cheese and eggs.

2) Providing margarine enriched with alpha-linolenic acid (ALA) as
compared to a linoleic acid (LA) rich margarine (2years; double blind).
Both margarines contained an equally high amount of polyunsaturated
fat (55Vo).

The dietary intake of ALA was on average 5.9 grams/day (2.37o of
energy intake) among users of the ALA margarine, and 1.0 grams/day
(0.4Va of energy intake) among users of the LA margarine. The intake
of LA was comparable between the users of the two types of
margarines, i.e. around 10 Vo of eneryy intake.

The study population consisted of 282 men and women with moderate
hypercholesterolaemia (6-8 mmol/l), and at least two of the aforementioned
CHD tisk factors (inc\uding a tamï\y hïstory of ear\ onset of CHD). The
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basel inc values werc col lectccl  in Novenrber of 1997. erucl  Íbl lou'-Lrn
invcst igat ions were organised aÍ ier 16. -52. 104. ancl  l -56 wccks.

Cltuprcr  1.  thc in t roc luct ion.  p lov ic les an o" 'erv icw oÍ ' l i terature

regarding thc epic lcmiology of  card iov i iscr- r lar  c l iseascs,  thc ro lc  of  nutr i t ion

in prevent ion.  ancl  the standarc l  prcr"ent ive pr imary carc.  Thc sc icnt i l ' ic

back-uround of thc MARGARIN stLrcly is cliscLrssecl. and an outl inc of the

thesis  is  presentcc l .

-(11sp1r,r2 clesclibes the rncthodology of the MARGARIN stLrdy and tlre

sc r  c t ' r r l  r t t l t l c l i u l :  t t : c t l .

-(1711111t,r -l dcscribes the el' lècts of thc nutl it ional group education aftcr

I  year .  The nutr i t ional  educat ion in tervent ion (nel )  -eroup (n=103) c lec leasccl

c l ie tary in take oÍ ' (saturatec l )  fa t .  ancl  increased thei r  in take o l ' f ish.  f rLr i t .

por,rltry, arnd bread mole than thc postcd leaflet gror-rp (nutl it ional eclucation

con t ro l  ( neC)g roup )  (n=1ó3 ) .  Se lu rn  t o ta l  cho les te ro l  was  0 .06  n rmo l / l  l owc r

(NS).  and d iasto l ic  b lood pressurc was 3.5 rnm Hg lower (p<0.0-5)  in  the nel

group than in the neC uroLrp (chapter  9) .  AÍ ier  l6  wecks.  body wcight  tcndcd

to decrease in tl 'rc nel srollp. bu1 after I year both the Irel ancl neC -uroups hacl

gainecl  an cc lual  i lmount  o l 'weight  (+ lc /c , ) .

Because bocly weight increasecl in the nel -uroup after I  year.

eclucat ional meeting wirs ol-ganised clur ing the seconcl yeal that Íbcusecl
wcight cont lol .

Cltuptcr 4 rnvestigates tlre eflècts of this one tinre nrceting. ancl

c lescr ibes psychological  dete lminants of  two bchaviours rc levant  to  weight

Ioss.  Predic l ive Í i rc tors Íbr  the in tent ion to c l ie tarv s l i t t rur ing bchal i t r t " t t 'wclc-

thc at t i tuc le.  sub. ject ive nul r r .  and pr ior  bc-hrv ioLu'  1Rr=l l? .1.  Prcdic t ive

facto ls  fo l  the in tent ion to increase physical  act iv i ty  werc pr ior  bchaviour .

at t i tudc.  se l Í -e l ' l ' icacy expectat ions (=perceivcd abi l i ty  to  execute the

behaviour) ,  ancl  outcorne ef f icacy (Rr=3.1%).  The one t ime educat ior ta l

nreet ing d ic l  not  lead to a decrease in body weight .

-Cl ruptcr ' - i  descr ibcs.  wi th respect  to  the seconcl  in tervcnt ic ln of  the

MARGARIN study.  basel ine associat ions between intake of  a lp l ' ra- l ino lenic

acid (ALA )  and CHD r isk t i rc tors.  The conte nt  o1 'ALA in the cholestc ly l  ester

wr ls  posi t ive ly  associatec l  wi th ser l rm t r i -u lycer ides ( r=0.13:p<0.0-5) .  and
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) .05 ) .  and

inversely with diastol ic blood pressure (r '=-0.13:p<0.05).  when adjr"rsted for
c0n lb r r r rd i r r  c  vur i l rb les .

-Chultter' ó investi-eates the eÍfects of increasecl ALA intake on the
carotid ancl femoral intirna-rneclia thickness (as indicative Íbr pro_eression of
atherosclerosis). and on C-reactive protein (CRP). which is a marker Íirr
inflamn-ration. AÍïer 2 years. the CRP level was lower arnorrg ALA users than
among LA users (net difÍ'erence -2. I m-s/dl: L)sc/c Cl -4.3. 0). The progressiorr
rate of carotid (ALA ancl LA:+0.0-5 mm) and 1èmoral intirna-rnedia thickening
(ALA:+0.05 mrn; LA:+0.04 mm) was simi lar.  Hence. ALA supplementat iou
ciid not affèctthe intima-rnediathickness. de spite a possible anti-inllanrmatory
irnpact. when investigated iigzrinst a backgrouncl diet rich in LA.

Chctpter 7 investigates predictive lactors of intirna-media thickening
after 2 years. A decreased saturated fat intake was associatecl with less
progression in intima-media thickness. Furthernrore. decreased saturated Íat
rntake was also associated with a lower level of  soluble intercel lular i ic lhesion
rnolecule- I (slCAM- l) after 2 years. Amon-e persons who reduced saturated
fat intake the rrost ( lowest quint i le) the carot id IMT changed with +0.03 mrn
(SEM 0.03 ) and the 1èmoral IMT with -0.09 mm (SEM 0.07).  Among persons
who increased saturated fat intake the rnost (top clLrintile) these changes were
+0. l0 mm (SEM 0.03) and +0. l7 rnm (SEM 0.07).  respect ively (p l inear trencl
0.07 (carot is).0.02 (Íèmoral is)) .  The changes in sICAM-1 were -19.0 ng/nl
(SEM -5.6) in the lowest quint i le.  verslrs +8.6 ng/ml (SEM -5.3) in the top
cluint i le (p l inear trend <0.001).  when adjusted fbr conÍbunding var iables.
These data sug-eest that persons at high cardiac risk should leduce their
saturated fat intake. This may decrease pro-eression of intirna-media
thickenin-e. possibly by afÍect ing the expression of sICAM-1.

-Chopter B shows that aÍter 2 years the nel -eroup had a significantly
lower intake of total and saturated fat intake and an increased fish intake.
relative to the neC grollp. No significant di11èrences in CHD risk fàctors
existed between ne I and neC groups. Regalding the seconcl intervention. user\
of tlre ALA margarine (n=96) had a higher ratio o1'total/HDl- cholesterol
(+0.34: 957o Cl0. 12, 0.56),  i i  lower HDL cholesterol  (-0.05 mrnol/ l :  95c/(  Cl
-0.10.0).  higher serum tr iglycerides (+0.24 mrnol/ l :  95% Cl0.02.0.216).  and
lower plasma f ibr inogen (-0.18 gl l ,95c/o CI -0.31,-0.04; aÍ ïer I  year) level
than users of the LA rnargarine (n= lrl | ).
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-Chupre r 9 describes the results of the nutritional srollp edllcation aÍter
3 years. The nel -eroup had a krwer intake of total and saturated fat than the
neC group (net di l Íerences -2.0 and - l  .2c/a of ener-sy:p<0.t)-5).  and a higher
intake of f ish (+l  I  -s/d; p<0.01).  These benef ic ial  dietary changes did not
result in a more fhvor"rrable cardiovascular risk profile. although serurn total
cholesterol level tencled to decrease the most in nel women who attended at
least two educational meetings (-7c/a'. n=55). After 3 years. the levcls of serurr-r
total  and LDL cholesterol  decreased 4c/c andT%. fespect ively.  in t l "re total
study populat ion. The calculated r isk of developing CHD within l0 years.
according to the Framingham function. decreased by 0.;l events/100.

-Cltqt ter 10. the general  discussion. discusses the results of the twir
preventive strategies and the role of nutritional education in standard health
care fbr persons at high cardiac risk. The main conclusions regarding thc
e l ' lèc ts  o l ' the  two in te lven t i t lns  l le :

[)  Nutr i t ional -9roup educat ion establ ished longterm dietary changes
when compared to a posted leaflet (Íor 3 years). The addional ef'fects on
established CHD risk f'actors were rnoderate. Nevertheless. it is expected that
the lower (saturiited) fat intake and higher regular intake of (Íatty) fish will
eventually decrease CHD incidence. since the cardioprotective rnechanisms
of fish are not prirr-rarily mecliated by an impact on established risk factors.
The MARGARIN study populat ion had a low rnean educat ional levcl .  This
oÍ lers opportunit ies lbr l i fèstyle counsel ing in a broader context in rroups
wi th  u  low soc ioeconorn ic  s ta tus .

2) The serum lipid profile was adversely aÍÍected among users of the
ALA margarine. However. the adverse eÍÍects of ALA supplementation on the
serum lipid profile (HDL cholesterol and triglycerides) may be counter:lcted
by an anti-inflammatory impact. rs sug-eested by the positive results regarding
CRP and plasma fibrinogen. Hence. there is no contra-indication Íbl using an
ALA-rich margarine in prevention of CHD. although the present data do not
strongly sLlggest the need to increase ALA intake firr the plrrposes of primaly
prevention of CHD.
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