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Abstract

The effectiveness of primary prevention programmes for cardiovas-
cular diseases remains controversial, though newer evidence, particular
ly in relation to Statin therapy, suggests more wide-scale treatment and
prevention programmes should be considered. The results of the Vorarl-
berg Health Monitoring & Promotion Programme (VHM&PP) in West-
ern Austria, reflecting real-life routine practice in a very large systematic
programme, are strongly suggestive that general practice monitoring is
beneficial, by contrast with smaller scale projects reported previously.
The prognosis among re-attenders at all levels of risk is significantly bet-
ter than non-returners with both cardiovascular and all-cause mortality
over 10 years being significantly lower among re-attenders than those
who never return, even when accounting for baseline risk factor profile.
Furthermore, prognosis relates to the recall schedule, suggesting accurate
clinical assessment by general practitioners. SCORE-predicted mortal-
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ity exceeds observed mortality in the lowest risk groups of re-attending
men and women. These findings challenge the assumption that primary
prevention programmes in general practice are ineffective.
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Introduction

International guidelines on risk factor detection and treatment pro-
grammes for cardiovascular disease (CVD) in general practice (

De Backer ez @/, 2003) are based on both observational and experimen-
tal evidence of effective outcome, but also on the feasibility of mount-
ing effective programmes with a high participation rate, particularly for
the most vulnerable and disadvantaged groups. The optimum timing of
such intervention can be controversial and varies enormously by country
(Ebrahim and Davey Smith, 2004; Primatesta and Poulter, 2004). Strat-
egies range from well-accepted secondary care programmes, high-risk
detection and treatment, through to a range of activities varying from
lifestyle intervention to specific pharmacological intervention for single
risk factors. While appropriate randomised controlled trials are consid-
ered scientifically ideal, in routine practice such trials are rarely large
enough or sustained over a sufficient period to aid the practitioner in
making a decision whether specific demographic groups are benefiting
from treatment and how frequently patients should be seen. This is in-
creasingly relevant given the benefits demonstrated recently from Statin
treatment in those at more moderate risk (Raza, Babb and Movahed,
2004).

The Vorarlberg Health Monitoring & Promotion Programme (Ulmer
et al., 2003) in Western Austria is exceptional in several respects. It is
a very large general practitioner led programme with a high degree of
population participation through a centrally organised recall system, in-
cludes both men and women across adult life, and has considerable and
well documented prospective follow up. Our objective in this analysis was
to review all cause and cardiovascular disease mortality related to initial
risk status assessment and to evaluate the impact of the programme, by
relating outcome to compliance or not with the clinical recall schedule.
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Methods

Since 1985 all adults in the Austrian province of Vorarlberg have been
invited for a regular health check-up performed in a standardized man-
ner by trained general practitioners. The full methodology has been de-
scribed previously (5). Invitation to re-attend subsequently depends on
clinical findings at this first assessment. Recall is centrally organised by
the Agency for Preventive and Social Medicine. Participants were re-
invited within 1.5 years if judged higher risk and within 3 years if at more
moderate risk. Informed consent to process the data was obtained from
all participants.

For this analysis we included participants with complete recording
of risk factors seen first between 1985-1994 linked to mortality by 2001.
Participants dying within 1.5 years of follow-up were excluded. Of the
remaining 120,173 participants analysed here (53,801 men and 66,372
women), 26.5% never returned (Group A), 15% were seen within 1.5 years
(high risk Group B), 30.1% within 3 years (intermediate risk Group C) and
28.4% later (low risk group D). There were 3327 deaths (6.2%) in men and
2991 deaths (4.5%) in women during a mean follow up time of 4602 days
for men and 4747 days for women. Using the recently published SCORE
function (Conroy et al, 2003)) for cardiovascular risk we calculated the
expected deaths from CVD for a period of 1o years. Cox proportional
hazard models adjusting for age, body mass index, systolic blood pres-
sure, total cholesterol, triglyceride, glucose, gamma glutamyltransferase
(GGT), smoking, origin, marital and job status were used in order to
estimate hazard ratios together with their 95% confidence intervals for
all-cause and CVD mortality, relative to re-attendance group.

Results

Participants’ characteristics and risk factor profiles from the first
check-up are summarised in table 1 for men and table 2 for women, with
the three groups who returned compared in reference to those who nev-
er returned.

83



SUOIFII SII MO[ 10 UOTIdUNY YSLI FYODS Y3 Suisn pare[nofed,

. N )
3 431082182 Jud19401 = ¥ dnoio 'smaeas qof pue [eaew ‘Sunjows ‘[ H5) *2500n[F ‘sapLadi[§inl ‘xapur ssew Apoq ‘a1nssard poojq ‘a8e 104 pajsnipe,, o
M (Prv-o1¥ 6-qD]) aseasIp 1reay Areuoro)),

O (z'86L pue 1864 Suipnour ‘SLEY pue FLEY ‘CLEY ‘reth ‘o oth ‘06Tt Lozt jo uondadxa oyl Y tbbog biv_1ot 6-(QD]) ISEISIP IBINOSEAOIPIE]D),

/m (95©01 01 PPE 10U OP g4) SAN[EA SUISSIW 94 - 95S'T ‘1002-£861 dn-mO[[0§ ‘UonIIUNY YSUT TYODS PIEA & YIim ¢oo_.,nwo_ pourwrexa siuedionred [e Suipnpout,

m (996°0) Y91 (99¢°1) oLz (98'1) 861 (9p1T) £FE »(183L-0I) (JA D WOI syIeap pazdadxy

W (9 0) €9 (9p1) 017 (9pL'1) L8T (955T) Yor SIeaL-OX UTYIM (JA D WOJJ SYILIp

M (90-¥0)fo (z6°0-§9°0) 6,0 (86'0-zL0) ¥go 1U919J31 2(ID%E$6) AQAD I0J sonyes prezey

M (9£°0) §9 (996°0) ¥8r (V1) 981 (95°1) €52 >AHD Woijy syjesp

N (9L0) ¥t1 (98'1) $9¢ (996°7) 91¢ (9%€°%) 8¢5 «dAD WOy syjeap
m (z§o-zt0) Lo (zL'0-65°0) §9°0 (58'0-69°0) 9L 0 JU219JI1 (1D $6) soryea prezey

) (9p7) 9LE (9%%) S08 9T9) 8L9 (9%6°9) Tt SISNED [[B W0IJ SYIeap

(9p1Y6) TLS LT (955 ¥ 6) 1261 (999°€6) 651°01 (9p1'T6) TLrSt w30 jeuon)Ey
(968°55) Y6¥°9 (9p8LE) 115°L (990 1¥) 9LEY (996°8%) 681'0 Je[jod Injq
(%6'69) Yoot (%*99) 86Y“¢1 (%8°19) 1899 (%9°19) £66°6 patrrew
(95 12) goOo¥ (9pS07) 9L1'Y (9L 61) 6€1°T (Gpl-lr) Y16z JIjows
() U
€80 v (L81) 9 (F61) L1 (T'€7) 61 (p/Sux) 13 eurured
(¢'81) 0°Fg (061 Tty (ozey ¥y (6'17) T8 (Jp/Sux) asoony3
+°$9) 9 011 €90y V11 €$Ly L 1ex 6-0ly grL1r Sw) aprrao£JSn
#$9) 9 (€89) (€4 ©0l) g (1p/3ux) 3prrad 3y
©°5%) g1z (6-9%) 6-g17 Fgh) vdez ib)y vz (Ip/3ur) [033353j0YO
(T'11) €64 (0°11) 6°6L (€1 £og (¢11) 6°6L (Suru) ammssaxd poojq arolserp
(Lo7) tler (9'12) €671 (0°zT) g OfT (1°€2) 9621 EHuw) 20mssaxd pooyq orjoIsis
() rve ) ebe () Sbe 8t bz (wbs/3y) xopux ssewr Apoq
@ty or¥ (r81) g°€F (1ron g°5¥ (¢in gzh (sxeak) afe
(SUOTIBIAID DIEPUEIS) SUBIW
189°‘g1I=U oif‘oz=u osg‘or=u LV g1=u
JIIBI PIUIMIIT  SIeAACPUB STURPIM  STEIL X UIy)Im PAUIN)aT IIAU UIUION\
:(@ dnox3 :n) dnoss g dnox3 'y dnos8
uswom 10§ sdnoid uiniar £q saqyoid 1010e] ysur pue so11s1110BIBYD Juedionired ouroseqg ‘z A[qE],
SUOIS2I S1I MO JOJ UOTIDUNY YSLI 5 s 3 5
41082382 JUa19)21 =y dnoix) “sniels qof pue [e3sew ‘Burjows LD 9500nj3 ‘sapr1adA[Si ‘xapur ssew %owv,_ow.“%mw.mWMM%JMWMOWWMMM_WM:
1v-o1t 6- £
(Z°86L pue 1°g6L Furpnpour ‘SLEY pue FLEV ‘CLEY ‘UzEh ‘0 0EY ‘0 6Th ‘L9t o uondaoxa syl yam mww-o%mvﬂw.ﬂw*u o.m_ww MMMMMWWMMMQMN%WMWW
(9©01 01 PPE 10U O gp) SINJBA FUISSIW g€ - 94S 1 ‘100T-5g6T dn_smojjoy ‘uondUNg Ysu TYODS pIEA B yiim YO61-5g61 onme,o mu:mm_uvuma e WEVEUE__
(9%5°1) gtz (9T o) T8¢ (95%) 112 @t T) Lot (3B3L-0I) (JA D WOIy SyIea d
) a p pardadxy
A.e\em 0) 90T (996°1) 867 (%) ¥1c (9%9°2) $6¢ SIEAA-0T URYIIM (JA D WIOIy SYIBIp
(8S oLw.ov 6t0 (68°0-89°0) L0 (86°0-£L0) g0 JU19Ja1 p(ID9%56) QA D 10J sOnea prezey
%\em.ov fT1 %\eo..c 65z (GpY o) vlx (96°1) 562 >AHD woj syjeap
A.Q\ea H.v 081 . (987 ot ¥ 9t Y) Lot (9T %) 68Y «dAD Woxj syjeap
Fv o-.@.m 0) 6¢-0 (¢9°0-25°0) L§ O ({Lo-t9'0) olo 3ud193a1 p(1D950) sonyes prezey
(996°2) Y5+ (L) $06 (97 6) 859 (95°8) 01T SISNED [[e WOIJ SYILIp
(9€°€6) 15V*P1 (9L 26) T19'b1 (9¥16) 1£59 (9106) ggg‘cl urrro feuon ey
(096°1£) 0S8V (9¢ <€) g10°S (98 °55) S15°2 (9pl1h) SE1'9 Je[[od anjq .
e\gm.ow m@ww @%..o@ osﬂs (9p¥6L) Z£5°S (%E£°L9) 058°6 paLLIEw
(9508 Lz (9L 67) SL9'Y (98°'87) 090z (9L 8e) Yeb'y Jaowrs
: "
1€ The @16 vhe (028 g8z (oot) €9t (Jp/3ur) 33 ewrwred
(0'0z) 058 (8°72) 658 (€'97) ¥ig (8°€2) 6°Sg (Ip/3w) asoony3
= (6-¥or) grzén (9°901) T1°881 (¢z1r) 6'F91 (8°601) €551 (Ip/Sux) aprraok Sn

8 (8'9%) €617 ¢ 9¥) 9zee (Fib) riee gy orgie Qv\mav Jo13183[0YD

nﬁw Au..oc 6718 (Lory g1g (o'11) 818 (r'1r o'zg (BHunw) amssaxd pooyq arjozserp

3 (6L1)y S161 &gy b (€61) S-€6r (Y61 gzt (8w axnssaxd pooyq a1j03s£s

;D; IR (re) €5z 6 ¥z Lo (wbs/3y) xapur ssewr Apoq

M (ren Lot EFn Lty (vS1y LS (&S €1 (sTe34) 25e

M (SUOIIEIASD DIEPUEIS) SUBOWI

M SgheSi-u $9L‘S1=u Shrtl=u 9o¥‘S1=u

N JIIB] PIUINIIX sIeaf € pue $°1 STBIA $°X urgyrm PIUIM)AT 13A3U U

m :q dnoa3 urgym :0) dnoas g dnoad 'y dnos3

Py

- uow 10§ sdnoid urniax £q sapyord 103985 Ys1x pue sonsLIAOEIEYD Juedned SUIaseq I Iqe. 3



Ulmer/Kelleber/Diem/Concin

Participants who were seen within 1.5 years had a more adverse car
diovascular risk factor profile at baseline than the other three groups.
These respondents were older than others, had a higher total cholesterol
and triglyceride profile. The never returned group had highest levels of
GGT and the men were more likely to be unmarried and in blue-collar
occupations. The highest rates of smoking were in the group who re-
turned more than three years from first visit and these were also younger
on average. Having adjusted for the risk factor profile at baseline, hazard
ratios for both CVD and all-cause mortality showed those re-attenders
were notably less likely to die than non-returners, with a clearly gradu-
ated effect according to initial risk assessment. Actual observed deaths
from CVD within 10-years were higher than deaths expected by the
SCORE function only in the case of non-returners. Conversely mortal-
ity rates were lower than expected in the other groups of both men and
women, particularly the lowest risk group.
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Discussion

These data demonstrate that those who never returned have the most
adverse mortality outcome. This is arguably an effect of self-selection
and has been observed of course in other studies. However the notable
finding here is the prognosis among re-attenders, according to initial
assessment by general practitioners, which appears to be categorising
patients accurately, suggesting the benefit of a systematically organised
programme. The data are strongly suggestive that general practice moni-
toring is beneficial. Whilst the highest risk group had the expected CVD
mortality predicted by the SCORE, they did significantly better than
non attenders and the lowest risk groups in fact had considerably bet-
ter than anticipated mortality based on the SCORE. A comparison bias
must be considered since participants who returned later to the pro-
gramme had to survive to do so, but we did exclude those who died
within 18 months of screening to account for this in part. As we do not
have linked treatment information we cannot indicate whether this ac-
counts for the improved outcome. However this cannot be attributable
only to cardiovascular risk modification given the effect persists with
adjustment for those risk factors and suggests that compliers are more
likely to make general lifestyle changes over and above the treatment
programme. The differences in outcome between re-attenders and non-
returners generally may relate to social support factors in men, who were
less likely to be married, but not so in women. Alcohol is likely to be a
contributory factor too, given higher GGT measures in both sexes. In
conclusion this is a an example of a real-life long-term general practice
follow up indicating systematic benefit from regular re-attendance.
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