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Cholesterol screening: observed cholesterol
reduction in a prospective study in Norway

F-l KLETP, ). ULVIE SR MATTHIESEN, I HANNAN, DL JACORS IR, LE. AARD =

The general public of the City of Bergen, Norway was invited to participate in a cholesterol screening programme
in October 1988, Participants received the results of the cholesterol screening and nutritional information from
trained health personnel. A short questionnaire was mailed to all 354 participants 1-2 weeks after the initial
cholesterol screening. In March 1990, all participants were invited to have their cholesterol levels re-examined.
Psychosocial factors believed to be predictive of future serum cholesterol changes were assessed at baseline along
with demographic variables. The majority of participants (61%) reduced their cholesterol level from October 1988
to March 1990, and the average reduction in cholesterol level for the total population was 4.0%, Baseline cholesterol
levels, being confident of one’s own ability to change one’s diet (self-efficacy), seeing heart disease risk reduction
as very important, and marital status were factors that significantly predicted successful cholesterol reduction 18

months later,
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S-:nrm cholesterol is a signiticant predictor of the ocour-
rence of coronary heart disense (CHDY (Gorra & Winels
[983). Reducing che dierary intake of saturared far while
increasing consumpeion of complex carbohydrares con be
an effective way of lowenng elevared serum cholesteral
levels ( Hijermann er al. 1951, Blackbum 1954),

Since 1976, o Nationul Mutition and  Food Policy
(MNFP) has been i oplace in Norway (Repore Mo, 32 10
the Storting 1973-76, Report Mo, 11 to the Storting
198182}, CHD has been and scill is the leading case of
death in Norway, and one of the main objectives of the
NNFP has been to lower the proportion of energy ob-
tuinesd from dietary fat. According to national food supply
and consumption data, the properrion of energy from
dictary tar was reduced by approsimately [5% (from 41 to
35% of rotal energy ineake ) from 1976 to 1990 {Johansson
S Dabile 1990): A further reduction towards 30% of
enerey from dietary fat is, in sccordance with the Nordic
Dietary Recommendations, currently promoted  {(Ma-
tional Murrition Council 19897,

As part of the angaing effort to reduce the dierary fac
intake and thus the cholesterol level of the general popu-
lation, a nationasl cholesterol sereening campaign was
launched by the Narional Norwegian Public Health As-
sociation in 1988, The goal was to educate health person-
nel regarding cholesterol, dier and hearr disease, and
provide the peneral public with an opportunity to parrici-
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pare in acholesteral testing program and to receive dierary
counselling from  trained  health  personnel. Similac
screening proerams clsewhere have been found o signifi-
cantly lower cholesierol levels among pardcipating sub:
jects (Murmay et ol 1986, Van Beonden er al, 1990,

The Norwerian cholesteral screening propram was con-
rroversial. A number of public health professionals, re-
searchers and policy makers arpued that sereeninghealchy
individuoals in o population where virually everyone
would henefir from a moderate reduction of fac intake was
awaste of scarce resources. Furthermore, it was sreued thae
sereening the general population could have a negarive
impact in thae having a high cholesteral level could scare
people unnecessarily. This was of concemn particularly
regarding older people, Alsg, a lack of ohserved redicrion
in cholesterol level follawing dietary changes could dis-
courage people from continued dictary changes. It was fele
that the limitations inherent in rhe rapid serum cholesee-
rol test methods and the distinetion between repeared
cholesterol measures wichin an individual versus group
levels assessments were poorly understood even by health
personnel {Jacobs e al, 1983).

In order to investigate how participants perceived the
screening program and the dietary counselling provided,
and whether or nor this was followed by any subsequent
cholesterol reduction, an evaluation of a local campaim
it the Clity of Bergen was conducted. The peneral public
i the Ciry of Bergen was invited o parsicipace in choles:
teral testing one Sacurday in Cerober 1988, Each partici-
pant received the resules of hisf her cholesterol rest arud
wasz offered nueritional information by trained health
personnel, In order to evaluate the impact of this local
event, a questionnaire was mailed to each of the parrici-
ponts 1-2 weeks after the initial cholesteral screening, I
was found that the mean chalesteral level in this group of
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silf-selected parncipants was 6,7 mmol/l, with one in five
participanits huiving a chelesteral level of 8 mmol/l or
higher. As manyas 79 percent of the participants reported
perceiving the campaign as informativ eand beneficial. As
a result of the compaign, a majority reported being more
motivated 1o make dietary changes: In terms of siegarive
autcomes, six per cent teported that his/ her immediae
reaction, when given the cholesteral test result, was one
of fear. Those who reported feeling most alarmed, and
those with the highest cholesterol levels were as positive
rowards the campaign as were the other participants
(Matthiesen er al. 1990).

Ar a cnevear follow-up, the majonry of participants reported
Taving made ane or more positive dietary changes during the
past year. Subjects with the highest cholesterol levelsar boseline
and whi perceived themselves as bemg at risk, repored chang-
ing their diers sipnificantly more than did participars with
lower cholestenal levels (Klepp eral, 1992).

Tn March 1990, 18 months afrer the initial cholesterol
screening, all participants were invired to have their
serum cholesteral remessured, This paper presents the
results from this 15 month fallow-up study. In particular,
changes m cholesteral levels and baseline demographic
and psychosocial factors predictive of the observed cho-
lesreral changes are presented.

METHODS

Subjects participating in the mitial cholesterol sereenmg
it 1988 were informed aboot theevent chirouph local mass
media. Approximarely 430 people artended and of these,
334 had their chalesteral measured (on a fisst come first
served hasis), The baseline survey was mailed hiome oo all
those who participated in the choelesterol resting. OF
these, a total of 336 subjects (94.9%) complete] and
rerurned the questionnaire. A year later, in Ocrober 1939,
a-short questionnuime was mailed home 1o the same 354
subjeces, This time; 328 subjects participated (92.7% ). At
the follow-up screening in March 1990, -a total of 250
subjects participated (79,19}, Of the original 354 sub-
jects, eight (2.3%) had moved from Bergen and were
thercfore not contacted in March 1990, one person
{0.3%) was hospitalized, and one had died {(0.3%), while
the remaining 64 subjects {18,1%) did not attend the
screening centee ar the time of the follow-up survey for
other reasoms, Of the 280 parcicipants, 273 had partici-
pated in the haseline questionnaire survey. Thus, the
cohort sample used in this 18 month follow-up study
comsists of 77.1% of the toral eligthle population,

The baselme questinnnaire consisted of a number of ques-

tions assessing facrors believed ro be predictive of furure

cholesterol reduction. The desian of these guestions was
suided by the theoretical frameworks provided by the

Health Belief Model (Becker 1974, Rosenstock et al,

1958} and Social Cognitive Theory (Bandura 1986) and

included the following construcrs:

w Perceived risk: One question regarding whether or not
subjects percetved their own cholesterol levels o be
ligh compared 1o that of other people their own age
{ L=very low level; S=very high level);

o Perceived suscepribilioy for heart disease: Onie question
concerning how likely it was for them, if contmuing
theic curcen lifestyle, to have premature beart disease
( L=not likely ar alk; 3=very likelyh;

Oureome expectanions of dietary changes: A seale con-
sisting of two questions assessing perceived likelthood of
reduced chalesterol level and reduced nsk for hear
disease resulting from o reduced dietary far intake
{1 =not likely ar all; 7=most definite };

Value of heare disease risk reduction: A scale consisting

uf two questions assessing the importance of reducing
ane’s cholesterol level or one’s Tisk for heart disease
{I=not impatTant; 7 =very inportant);

Mativation for dietary chanpes: A seale consisting of
rwo questions regarding subject’s motivarion 1o adopt a
healthier dier {1 sdisagree; I=agree);

Perceived barrters to changing diet: A scale consisting

ol three questions regarding raste, cost and preparation
time as potential barriers to healthy eatmng { L =notar all;
10=tw a larpe degrec);

Self-efficacy: A scale consisting of three questions assess:

ing the degree ro which u subject felr confident in his/
hier abilities o change histher own diet (parmcularly
teducing the intake of dictary far) (l=disagree;
T=aurec);

Social support: One question about the frequency with
which thesubjeet had discussed his/ her cholesterol level

and his/ her reactions with others (1=no one; I=several

pecple).
I addicion to these theorenically derived facrors, demo-
graphic variables including gender, age, educari mad level
ared marieal stars were collecred throvsh the Y53 ques-
fonnaire, of was smoking stawus. Self-reported dietary
changes were obtained in 1989 by asking subjects
whether, during the past year, they hail begun eating more
or less of o number of frequenely consumed food items
particularly high or low in far content. The mean values
af these predictor variables are presented for males and
ternales separately in table 2,
At buseline, serum cholesterol levels were pbeained from
testing fingerprick capillary blood in one of chree dry-
chemisery Reflorron instruments  {Boehringer Mann-
heim, FRG)Y. The results were immediarely presented to
the subjects tested.
At follow-up, serim was separateel from venous blood
ghtained by venipuncrure, and cholesterol was anabyzed
by the standard method of the Laboratory of Climieal
Biochemistry, Haukeland Hospital in a Chem—1 auntoina-
lyzer from Technicon, using an enzymatic assay. Before
testing, the intermnal consistency between the Reflotron
instruments had been found o be satisfactory for serum
cholesterol levels between 2.8 and 106 mmal/l. The
correlarion beoween the autoanalyzer (x) and the Reflo-
trone () method was also high {(y=1.17x — L.1T; r=0.48)
{Christensen et al. 1987), The coefficient of variarion for
the Reflotron method was 4.3%, while the Chem-1
rethiod had a cocficient of variation of less than LO%
(Christensen er al. 1987). Acceptable accuracy of both
methods were confirmed by testing sera with a defined
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cholesterol coment (ninging from 3.2 10 7.2 momol/1) from
the Nanonal Bureau of Standards, London, from the
Nordic Reference Committee’s Quality Program, Copen-
hagen, and from the Norwegian Quality Control Program,
Oreles.

The dependent measure used in this paper, Cholestensl change
score, was creatad by subtrcimg subjects” 1988 cholesternl level
P their 1990 value mean value of the change seone was=0.27
mmcll £ 107 mmal3), This chanpe score was then recoded o
tormascale ranking rom 1 (indicaringan incrase incholesterl
level of mone than 1.0 mmelf | from 1988 w0 1999 w0 7
(indicaring o reduction ncholesterol level of 20 mnold ar
more) (bl 11

Participants with higher reported serum  cholesterol
values were more likely to rerum for the secand visin
response status relared sipnificancly (p=0.018) to initial
cholesterol by the logistic model in which the probability
of response = |/ Ltexp (=1 (002194 0.2196 % cholesre-
rol 1)), Thus there exists the possibilite thar the rrearment
effect is partly regression 1o the mean. Thar is, thase for
whom within-person error happensd to be high at the first
messurement accasion were more likely to reourn and,
even in the whsence of any treatment effect, would tend
to have lower cholesteral on the second measuremenr.
We estimared the possible magnitude of repression o the
mean i these data by 106 Mone Carlo simubations. In
ench sumulation we added a random value correspinding
riv within-persan error (with standard deviprion 0.778
mmiol/1) to cuch observed value ar the initial visit (Jacokbs
et al. 1983 ). We assipned these Monte Cardo vilues o
peewdo-response or pseudio-non-response status with the
lowgisric probability depending on the Monte Carlo value
of cholesterol. The mean errar among the pseudo-re-
sponse cases tends o be positive and estimates the mag-
nitude of the regression to the mean (Honnan ecal. 1992).

RESULTS
Subjects who did not participate n the follow-up choles-
terol screening conducred in March 1990 were, on the
averawe, younger (41 vs 53.2 years; p=0.001 ), and had
lower 1988 cholesterol levels (6.3 vs 6.8 mmal)l; 002
than did the 1990 participanrs. The 1990 non-partici-
Panits also reported i 1988 thar they perceived their L1958
chinlesterol levels to be low mone often than did the (990
participants (34.5% vs 18.5%; p=0.0C1 ). The rwao groups

Table 1 Clulestero] change score: chimpe in serum cholesgesal
level From L1988 to 1990 by pender { per cent)

Males  Femnles

Change in cholesterol level (M=141) (B=1300
I Inerease = 100 mumolf] 5.7 T
05 menoll £ increase £ 1.00 munolf] 12:1 100
I 200 momalt = increase < 050 mmaeli] 19,1 154
4000 mmall £ reducrion = 049 mmal/l w7 1.3
o030 mmolfl £ reidaction £ 099 mmalil ] 12:3
& L0 mmolf| € reducrion = 1.9 amalf| 15.6 [
T Bedocrion 2 2,00 mmalsl 5.7 34

_ Percantage
J5

W Bazaling
30

ElFollow-up
a5
20
15

10

<3 559 6-6.9 778 =8
Chaolesterol values (mmolfiter)

Figuee The distrbotion of cholesteral valees az Baseling nd at
followup

did not difter with respect to any other baseline variables.
Participating women had, on the averase, somewhar
higher cholesterol values than did parricipating males,
bothin 1985 (7.1 vs 6. 5 mmol/l; p=0.01 ) and in 1990 (6.8
vs 6.2 mmol/l; p=0.001 ). There was, however, no sender
difference in the chaleterol change score from 1988 o
1990 (rable 1), The distribution of cholesteral values at
baseline and ar follow-up are presented in the fipime. The
averape cholesterol reduction from [988 1o 1990 was 0,27
mmol/l or 4.0% (paired r=4.43; p<0.001). The Monte
Carlo estimare of regression cowards the mean was 0,012
3 0052 mmoel/l. Thus the estimate of the intervention
effect corrected for the estimared regression rowards the
mean iz 0.259 + 0.069 mmaol)l.

The mean viues of the independent variables measired
n L988 are presented separately tor mules and females in
whle 2. As can be seen, in 1988 more women than men

Tahle 2 Predicrar varinlles by gender {mean values) and
Frumam's correlarion coefficients (1) berween the peedicror

vitialles and the cholesresa | '-'|!Z|i1[1$,’l.' ELOHE

Males Fomales
=142 MN=1}
Mean r Mu-.ul! T

Murital sracus (1-2} L& .13 LT .20
Edsseation (1-2} 37 =12 131 =13
Smoking [1-3} {71 [ S G 3 B |
Age {1=3) 338 a3 335 20
Perceived risk for CHD (1-5)" LET 30T L3 35
Perceived suicepribiticy (1-3) 162 32+ 161 B¢
Outcome expectations §1-7) 541 03 554 06
Walte of tisk reduction { 1-71" 3A6 0 4 s08 14
Motivurion fo
chongng diet {1=3) Jex Al is e

Barriers ro dietary

chitnge (1-10 b3 07 403 08
Sult-ellicacy (17} f60 08 484 L Za"
Social suppaorn [1-3) 1% =02 128 —02
Dietary change score {0-5) 2200 A I o7
1958 Cholesterol value (2.89-114)" 651 31%= 707 54+*

Oender differsnce for e valses * pe0s, ek
Pearson's comelations coefficienn * p=il,0f; ** p0000]
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Tuhle 3 .\1|||r||'||¢: represston of bseline vartables as predicrars of
the shierved cholesterol change scoee

.
3 1'.-|:~r-.|h 1 H: '.':E]-.:u;
1988 Cholesterol value. 005 507 723 216 000
Seli-ctiicacy 1538 062 .42 228 L010
Yalue ob risk reducrion a0 a7 24l 44 0y
“ariral starus 5535 . D 257 033

' oaw regrespion coolficien
" Smmnidardized regression coefficiens

perceived themselves 1o be ar high risk compared with
others their own age. Fermales also reporred risk reduction
to be more important than did participating males.
Table 2 alse presents the Pearson coreelation coefficients
it} berween the predictor variables and the cholesterol
change score. Neicher demaographic varubles norsmoking
hehasiour were signiﬁg‘.m‘lt]y correlared with cholesreral
changes tor either men or women. The factors most
strongly predicrive of such changes for both genders were
porceived risk and soseéptibilivy tor CHDL In addirion,
self-efficacy and motivation for changing dicrary habits
were significantly correlated with the cholesterol chiange
seore for women {wble 21, %When all the predictor vari-
alles were entered o a stepwise multiple regression
analysis predicring the cholisterol chiange seore, four fac-
tors significantly contribured o explain the observed
variance in the chanpe scare, As can be seen in table 3,
baseline cholesterol level was the strongest predicror van-
able, but selt-efficacy, value of heart disease risk reducrion
atwd marital starus all contributed signiticantly, Owerall,
these four factors explained 25.7% of the observed vari-
ance of the cholesrernl change seore.

DISCLSSI0M

This study was designed to evaluate the impact of 3
cholesteral screening campaign in the Ciry ol Berpen,
Morway and ro investipare whar facors would be predic-
thve of e serum cholesterol changes amoeng the par-
ticipants, The study was mioated on short notce 10
address some questions and concerns broughr up during
the Norwegian cholesterol screening program, Thus, due
ko> time-constrames, @ less than optimal research design
wiss employed (a one group pretese-postrest desion ) (Cook
& Camphell 19797, In an artempr to compensate for some
of the desipn weaknesses, we criticully disouss the ourcome
oof this study inthe lighe of other avadlable studies,

The tesulrs demonserared thar the majoriey of participanrs
(61%) in this study reduced their cholesteral levels from
Cetober 1988 o March 1990 The absolure cholesterol
levels showed a modest bur significant reduction of 0.27
mmaolfl (4.0%). As the subjects participating in this fol-
lowe-up study had particulasly high cholesteral levels to
stare with, part of the ohserved decrease conld reflect o
regression to the mean. However, we found thar an esti-
mate of the elfect of regression to the mean was much
stnaller than the ohserved treatment effect.

There are other porential sources of bias, such as changes
due o seasonal wiriation (Gordon eroal. 1987) The
impact of seasonal variarion has previously been investi-
gated in Norwegian populacions, Data from these studies
are meonclusive, bur indicate thar serum cholestenal e
vels might be higher in the spring (March) than in the
tall (Cerober) rather than the other way around ( Thelle
et al. 1976, Norwerian Natonal Health Screening Ser-
vice 1958), Sucha rrend would be consistencwith the fact
thar fresh fruies and vegetables tend to be more readily
svati lable in Morway during the tall than during the spring.
Fuerthermove, the reported reducrion in fat intake in the
Morweginn population (Johansson & Dahle 19900 s
likely to be associated with o reduction in serum clioles-
teral levels in the generl population. Bjaroveir and col-
leagues (1941 ) abserved such a secular trend as chaleste-
rol screenings of subjects aged 40— @ four counties
demonstrated a reducrion in serum cholesterol levels of
approcamately five per cent aver three vears {duning the
pertod of 1985-1990), Data from a cohort sample in-
cluded in the same study revealed, however, 1 much
smaller reduction { 1.6% ) in serum cholesterol levels aver
three years (Bjartveir cr al. 1991). Finally, different
merhods of cholesterol measurement were used in 1985
and 1990, Asreement berween the wo methods has been
found to be high, and, applying the repression equation
presented in the Methods section, we find that the aver-
age haseline cholesterol remains nnchanged (.77 vs 6.79
mmalil),

Thus, even though this study sutter from a lack of com-
parison group, utlzme avaitlible and relevane data we
comelude thar the alserved reducrion in cholesrerod levels
frome L9586 to 1990 cannot fully be explained by regression
to the memm, sewsonal variotion, secular trends in the
penieral population or measurement errars. Conrrolling
for these factors, we estimate the overage reduction in
cholesterol levels to be approximately two to three per
cent which s comparable ro the effect observed in similar
cholestera] screening studies {(Murray er al. 1986, Van
Beurden et al. 1590).

A participants in this stody were selfeselected, they were
mest likely more health conscious and health Inrerested
than the general adult population. Thus, even if the
ohserved cholesterol reduction refleces a real reduction in
overall cholesteral levels, we can mot make the mference
that this was caused onlyv by participants taking part in the
cholesterol screening propram. This group of rather
health comscious participanes could have sought oue other
sources of information or perticipared inoother activicies
which may have conrributed in lowering cheir cholesterol
levels. Seen in the conrexe of other available studies, we
da, however, believe that the datn provided from this
stucy provide fuether evidence that cholesterol screening
offered to the general public is a useful serategy in promiot-
ing cardiovascular health, Such cholesteral screening
should be offered by trined health personnel who can
provide necessary information regarding the mrerpresa-
tion of tese results as well as offering relevane murrition

inloration.
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As expected, baseline cholesterol levels and perceived risk amd
susceptibility for CHD (which amin were highly comelarcd wirky
baseline cholesteral levels) were strongly predictive OF funure
cholesterol reduction. By including haseline cholesteral levels
i the stepwise multiple repression analysis, we found tha beirg
contidentof one'sability ro change ane’sown diet {=elt-efficacy)
iundseeing 0 CHD sk reduction as VETY Impsarzant were factons
that significantly addded e the prediction of furure cholesteno]
reduction, Furthermore, heing married rather than sitwle o
widkowed enhanced the likelibood of cholester] redhuction,
We failed to abrain an unbiased haseline mensure of
cating habits in this study as subjecrs were asked about
their eating habits one or more weeks after the initial
cholesterol - screening taok place. The dietary change
measure applied here was obtained in Octaber 1989 when
subjeces reported whether they, during the past year, had
started eating more or less of 8 number of food-items
particularly high or low in far. While this measire of
dictary change was stronghy associared with baseline in-
tentions and morivarion far Jictary change and with 1990
cholesteral levels, it was not o sipnificant predicior of
cholesterol level changes ohserved in this study,

CONCLUSION

The resulrs of this study indicared that a large propartion
of participants had reduced their cholesterol levels [8
months after the inirial cholesterol sereening. Perceived
importance of personal risk reduction and skills o in-
crease perceived competence with respect ro healthy enr-
ing seem o be important faceors in enhancing the likeli-
hood of successful cholesterol reduction, Tn spite of
methodological weaknesses, this study seems to suppor
the hypothesis thar chalesterol screening offered o the
general public may contribute ro lower popalation visk for
coronary heart disease.
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