nta EURCPEAN COMMISSION
£ o HEALTH & CONSUMERS DIRECTORATE-SEMERAL
o o
o " ﬁﬁ
* Unit 04 - Vaterinary Control Programmes

SANCO/12871/2010

Programrmes for the eradicalion, control and monitoring of certain
animal diseases and zoonoses

Eradication programme of Bovine Tuberculosis

Approved® for 2011 by Commissian Decisien 2010/712/EU

ijnited K'ingdon_l_:

* 1n accordance wath Council Decision 2009/4 70T

Commissian européenna, B-1048 Bruxalles f Eurppese Commissie, B.1045 Brusset - Beigium Telephone: £32-2} 294 11 11,

P

v



(HOZ MR ST WOISSNWOy Ay} 01 JUas JEC]

AN AQTIUPIE PR SINOUUURT ([l "COEHT S06 §T0 Ned TIECHT S06 $T0 [AL 99N UR] 1ea]
[ 107 HRISSREGNS ] UAUN20D SIL JO 30UaJay

[ 107 ueheustsydn o 1.s 4

10T 0] SUDURII-07) WOISSTURLIO.) 10 153nbay]

IFORIDIGR A0y H._“mvumﬁu&ﬂ

(PUDA WA 0N HOPSUIY pajitg DIR1S I0QMWafy

MUMEIZ 0T 2] Jo U0 ENJUuIPT T

Apanmmo;y
Y1 A PIIURBLY-03 SASEISIP [RUSLUT JO OIIUOD PUE HONEIIPEIA Furionune 3o sawwresdosd jo umssnugas aq) 10] sjusmasinbas pavpue)y

I XANNY

£6 JO [ 308



Page 2 of 94

2 Histnrical data on the epidemiolopical evolution of the discase(s) 2

F=r

In 1249, Notthern Treland (NI} introduced the Tuberculosis (Attested Herds) Scheme designed
to encourage the establishment in NI of caitle herds officially certified as iree of bovine
tubercalosis. The objective then, 43 now, was the eradication of bovine TB from the Ni herd.
A voluntury register of attested herds was established. T'wo consecutive negative intradermal
lests al two months mterval were necessary to register,

By 1936, 1,209 herds were registered. Lists of attested herds were published to guide
herdkeepers whe wished to purchase such cerlified cattle.

Even with these limited measures, the incidence of BT13 decreased steadily and the Veluntary
Altgsted Herds Scheme was ended and eradication areas declared where compulsory testing
wouid be carried out.

A transitional period between April and August 1939 saw am increasc in uptake of voluntary
testing and by April 1959 over S0% of NT herds were attested or supervised.

By March 1960, 88% of cattle in NI wore attested and on 25 NNovember 1960, NI was
declared an attested ares.

Since the introduciion of compulsory wsting in 1939, bovine luberculosis has been reduced
to, and maimained at, a much lower level, buol not cradicated. See Fia.l

Fig. 1
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Herd testing in NI has been subjeet 1o differing test intervals. Bt has, however, been applicd
uniformby thronghout the couniny with no areas of redueed testing at any lime. During the
period of 1966 to 1976, levels of discase were low enough o warran a reduction of intensity
of the live animal surveillance programime. Later discasc increase was responded to by
reducing the inter-test interval. See IFig, 2

Nole: that the il PME surveillance remained unchanged throughout.

Note: that NI has been on annual {esting entirely since 1983

— T

Y ear I T'vpe of herd 1esting

19591965 m;u:al tesling

1966-1971 o Biennial testing

1972-1976 Trienmal testing

1977-1482 Bicnnial testing -
1983- To date Anual testing

Fig 2 Herd wesling intervals in NI 1959 - present
Current Demographics

There are ecurrently 1.6 million cattle in Northern [reland, distriboted among 26,300 active
herds. Dairy cows/heifers comprise 222 of the national hend while beef cows‘heifers aceeunt
for 18%. Bascd on cattle TT3 tested in herds, the mean herd sive has increased from 36 cattle
in 1990 to 65 in 2009, an increase ol 16%. [lowever, the dala are strongly skewed to the
right and the median was 33 for all TR herd tests i 2009, Over ane-half of herds (58%) in
Northem lveland have fewer than 50 catlle.

The cattle population increased by 30% in the forty vears before 1989 and by approxamately
6% thereafler. These increases preecded a signiticant rise m the incidence of bovine
tuberculosis, suggesting an association with high stocking density.

Cattle agricujture in N1 is largely grass based with feed conservation and winter housing as
siznificant features.

Herd and caitle deusity is highest in the south and west, with the highest concentration, 6.6
herds per sguare Kilometre in Counties Armagh and Down (Figures 3 and 4 (overleaf)—
Meihod = Kernel Smwoothing; bandwidth = i0km). llerds m the north and east tend to be
larper than those in the south or west (median 20.4 and 152 eligible cattk: respectively).
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A herd is deseribed m domestic legislation as *a group of animals kepl, managed. or housed
topether, on a halding in such a manner and under such conditions as will, i the opinion of a
velerinary nspeclor, muinnize the possibility of infection to any olher ammals whether kept
on the same holding or another halding.” [Tuberculosis Control Order (NI} 1999, Part 1 52

{1)].

Due 1o the small average herd size and fragmentation of land parcels, disease control
measures have been developed 1o accommedate these leatures of NI agriculture and minimise
discase risk accordingly.

Several calile groups with possibly different owners, may be maintained in such a manner that
contact exists that will inerease the risk of disease spread. These greupings may range from
routine and permanend to the transitoryv. Each herd will have a unique herd number and
identiined keeper.

When cattle have such contact, the herds will be termed “associated™ and recorded on APLITS
{Animal and Public Health TInformation System, the DARD computer datahase) and,
sigmificantly, will be subject 10 the same level ol status, movement comrol and
cpideminlopical investigation as the group with the lowest states. Any mevement restriction
anid statas will remain until all component parts of the herd have completed any required
regime and herds may not be disassociated until 11l have regained OTF,

Discase siatistics record cach herd separately, therefore an epidemiological episade at one
holding with several associated diseased herds wall be reeorded as several episodes.

Farm fragmentation is a considerable featwre of caltle agriculture m NI including the
temporary leasing of land for summer grazing. Parcels of land remete from the home farm, no
matter the distance or ownership, are regarded as part of the holding amd are subiect to
identical restriction and epidemiological investization as the rest of the holding.

1995- Present, Recent Disease Trends

The period of the late 1990s saw, as a trend, a steady inerease in herd meidence, o a peak in
2002/2003, Since 2004 there was a steady trend in reducing herd incidence until 2007, Since
then the trend has remained reasonably level, Note thal NT had an FMD cpisode during 2001
during which ihere was a suspension of both routine farming practices and routine tubcreulin
testing, Sec Figs 5& 6
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TB herd and animal incidence:
1535 to 2003
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Ailthough breakdowns are distributed throughout NI, traditionally the preponderance of

intection has been in the southern parts of NI, Reasons for this are presently unclear: spatial
analysis has demonsirated that the concentration of infection tn the southem part 13 not

entirely explained by the underbying distribution of herds and cattle. [ig. 7
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Herd Density
L1 O -0.38
1 0.38 -0.77
0.77 -1.15
s 1.15 -1.53
S 1.53 -1.92
. 192 -2.3

Fig 7 Herd Density, based on TB-Pasitive Herds, Cumulbative, 1995 to 2004, herds/km?

$0% of reactors are removed under siandard mierpretation of the Smgle Intradermal
Comparative Cervical Test (SICCT), 14% under severe nterpretation. while the remaining
6% are taken wsing epidemiological dala and stricler mterpretation criteria. Al reactors are
removed by zovernment-coniracted haunliers to one specific abattowr wheree they are examined
tor cvidence of 1B infection.

TB tests on APHIS are labelled aceording 1o the reason for the west. There are speaific test
type catcgornics for cach type of test, allowing the data to be examined m different ways. One
cxample is the division of tests bio routine, restricted or risk type.  “Routine” tests are those
conducted in Officiatly Tuberculosis Free herds wheres (here 15 no discernible risk of infection.
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“Restricted" tests apply to herds with infection. while “Risk™ tests are thase where cattle have
some potential Link 1o infection,

Fiy. 8

Graph showing both % test posltive herds by test type and % herd prevalence
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Contiguous tests are undertaken in herds that are in close proximity te intected herds, nsually
neighbouring them, and the higher prevalence for bolh reaclors and lesions conlirms the
impartance of this Lype of testing. Thas is consislent with the results from epidemiclogwal
consideration undertaken by local Veterinary Oflicers who attribute 23% of breakdowns io
“[ocal Spread™ (Fioure 9. This is not, however, prescriptive as to the source of the oulbreak
in that ne investigation is undertaken of infection levels or the role of badgers in the outbreak,
The badmer (Meles meles) is a protected specics in Northern Treland and no culling or
disturhance of them, without licence, is permilied. Thus the term *local spread” merely refers
to infection being discloscd in a herd thaf is in proximity 1o another discased herd, with little
cerlaimty in most cascs as to the means of spread.

Fig. 9 Puative [nfection Sources Field Recorded (with =80% confidenee) cumulative 02-08
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Infection sources for confirmad TB herd breakdowns in 2002-08 for all
DVOs (n=£,281)

Caher source
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Varicus lastors are thought lo have contributed o the rise in discase ncidencs from 1990 1o
20005, These include the following:

- The mahere of arming in Northern [reland and cecent changes therein
- The role of wildlife. in particutar, the Furasian badger Meles meles

- Programme-rebated [boors

The farming industry in Northern [reland 1s traditionally charactensed by high movement of
cattle between and within berds; small, fragmented larms; and a high dependency on rented
pasture (“conacre™). Between-herd movement is 2 marked leature of the cattle industry and is
regulated. In 2000, 563,000 caitle, equivalent to 33% of the national herd. were recorded on
the datlabase as havimg moved between herds or to markets. Fipure 10 shows the risk of a
breakdown afler adjusting for the confounding etfect of herd size. There is a ¢lear increase m
risk associated with increased herd size, but the effect of purchascs is equivocal in small to
medivm herds, which comprise the majority of herds in Northemn lreland, The extent ol eatle
movement belween premmises used by a herd - so-called “within-herd™ movement - has been
the subieet ol a fleld study involving a vear-lomg momtoring of all within-herd movements in
a random sample of herds. The role of within-herd movement in TB epidemiology is unclear
but 1t 15 hkely that such movement, tosether with nereased stocking densitics and the poor
cconomic status of farming in recent years, must play some role in disease maintenance and
spread.
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Fig. 10 RlIsk of brazkdown [ the period January 20071 -Auqust 2002,
atratifiesl by tha number of catlle purelhased 1 the year 2000
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Strattegic Measures inlroduced as part of the TH Scheme.

Figure 11 and table 2 below summarise the main measures that were introduced as parl of the
ongoing management and refinement ol the TB Scheroe, specifically hetween 2000 and 2005,
The letiers in Figure 11 correspond with the letters and deseription in Table 2 overleall

Fig. 1)
TB Reactors per Month
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Table 2
- Code |’ _ - o L - First
on | Measure - |‘Objective . -~ 7| introduced
- ular annua workshops for nhance and standardise lraining for
A Regul  PYF worksh fi Enh d stangdardise lraining fo Sen-00
hew PVPs, PVFs doing TB testing P
B. Major update in Staff Instruclions Ensure that all staff have accoss o MNow-01
{subsequent versions also produced | comprehensive
since - versions 85,10, and 11 up-to-date instructions in relation 1o
_ | issued since the TB Schams _
C. Un line electronic TB investigalion Standardize Th breakdown Jan-02
database investigation an-line and allow
summary management infarmation
- supendsion leams introduced, mprove festing standands by 10
D. |rw i introduced, | | festing standards by PYPs 10 | | 05
: with increased supendsions enhance reactor datection
E. TB booklet for Herd kegpers Increase nflormation available o HKs Nav-02
avgilable an the internet on how (o deal with TB in their hard,
F. ! DWO Audil visits sudit of procedures in Fietd Offices Jan 03
i
G. |pvr meetings, .q. joint Updzde PVPs and engage them in Apr-03
DEFRAMAFIDARD WS Apnl 2003, discussion an TE prionties
3 senies of mesting with all PYPs
H . ) ) Increzse HE awareness of whal they
e e e | 0 dotoaderess sprssarom | Jun-03
sing transmizsio 2 | had gers
\. Electronic TE test processing Computerise PYP TR paperwork. -
ep
system for PYPs {e-PVP) Reztrlting in resource savings and
faster processing
J. z::;tBE:{NA biugr-:‘:f tags for TR pilot Pilol of ONA technology to deler Oct 03
reactars. animal identy fraud in redationto 1B ]
K. Increasad allocation of Field Increase the pereecitage of TH Oct-02
i resources to TB Scherme lasks that are compleled
l-- Specific disease contri targets in Facus attention on high incidencze Apr- 04
ke higher incidence divisions of Divisional Yeterinary Office areas :
Enniskillen and Mewlownards (Gap !
largets} !
M . Binsecurity booklet distributed to all | Increase general biosecurivy
W g . May-04
HKs awareness of all HKs ¥
N. ntert i two hign | Piiot the use of Tb blaod testing to
o / el gﬂ%’"a use Inwo g remove additional infacted cattle in Jul-04
cdence 5 rigk hards
0. Overdue test initiative for Address the problem of overduetests | |1 04
Breakdown Herd Tests in breakdown herds i
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P. TV recevitmen! fnows called VOTs,) | Provide DARL teskog capaciiy for
high fisk lests {TB Review Sap-04
TWOs and WO Ts are veterinary recommendation)
officers employed direclly by the
Cepartment to TE test,

Q. Enhanced Valuation officer

management Increase support bo Yaluation Officers | Oct-004

R. Staff Officer and VG recruited to TB 1 Increase rescurce to suppod HO TE Oci-04

Branch intiatives. &.g. PVP praclice audits
S, Tighter reshiclicns on ovardue tests, | Address longstanding issue with MNowv-04
imc! ban on moves lo slaughler for overdue lests
cwerdue texis
T Co-grdinated a h to fdenti 1
. . . - pproach to identify and :
Strategic amti-fraud approach. discourage patential TB fraud Dec-04 :
u. Pre~movement testing for Brucellosis measure, however it 1 Dec-04
Brucellosis intreduced wilh 30% appears to have reduced catile 1
reduction in moverneants, movements, which undoubledly has

reduced T8 infected cattle moving

Wildlife

Mycahacterium hovis has been isolated from deer and badgers in Northeen leeland. Tt has also
been isolated from the otter (Lautra fitra).

Deer

There are 3 specivs of wild or firal deer in Northern [reland: Dama dama (fallow deer),
Cervus wippon (sika deer) and Cervurs efapiins (red deer). A proportion of the red deer are
enclosed. A survey carricd owl in 1995, in which deer of the three species were sampled,
demonstrated a prevalence of 5.8% (397 decr sumpled). A small surveillance exereise carried
out i 2009, n which fallow and sika deer were sampled, revealed a prevalence obf 2% (146
deer sampled). ‘The low number of deer (less than 3,500 estimated), their resiricted range,
limited contact with cattle, and the enteric nature of the infection, suggests that their role n
the epidemiology of bovine TB {s likely to be limited if not cntircly insignificant.

Badyger
DARD recognises that the involvement of wildlife, mainly badgers, must be addressed if

cradication is to be achicved although the extent of the badger contribution to the incidence of
discase bas not been quantified.

e =y = — s e
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A Badger Stakcholder Group was formed in 2004 in NI, which was tasked with assessing the
available intormation and considering the potential need for a badeer management strategs
withim N

Following consideration by the Badger Stakeholder Group of the evidence available from the
completion of various extensive trials elsewhere {most notably the Randomised Badger
Culling Trial in (GB) and the adoption ol lethal intervention as a policy Lo control bovine 15
in catile in another Member State {the Republic of Ircland (RO, it was coneluded in their
report, published February 2008, that no recomimendation could be made on the way forward
for Northern Ireland withowt first undenaking work to gather mformation specific to the
Northern Ireland situation. The Badger Stakcholder Group agreed that s should include:-

I. a survey of the badger population in Northern Ireland 1o determine the number
and distribution of badgers,

Li. developing a proposal for a study ol the prevalence of bTB infietion in
badgers,
i assessing the available evidence m relation 1o the role of badgers in bovine TH

1o infisrm an appropriste course of action in NI, including whether it is
appropriate ko run a badger culling pilot,

1v. considering participation in 2 vaccination trial. and

v, undertaking a cost henefit assessment of the future options for any pruposed
badger management stratcgy in NI, once the information arising from the
above aclions 15 avallable,

The assessment of available scientilic evidence was conducted in 2008 and it was concluded
that there is robust evidence that badgers are nvolved in the transmission ol nfection and
conlribute to the incidence of disease. lowever, there is little evidence upon which to base an
estimate of the magnitude of the badgers® conutribution to disease incidence. Evidence that
intervention in badper populations is likely to achieve a cost cffective overall reduction 1n
disease incidence 13 wesk. It was concluded that there was cnough evidence to rule out a
proactive cull of badeers as a cost effective means ol reducing discase levels in cattle.

Following the complction of the work of the Badger Stakeholder Group, DARD established
new arrangemetits for engaging with stakcholders on all aspeets of T policy. Since surmnmer
M08, the Department has been working in partnership with leaders of key industry and
veterinary organisations in the TB Coere Stakcholder Working Group to identity more clearly
what could be done to move further towards the eradication of TH in NL. Key wildlife
interests have been engaped as part of this process. This has been a new partnership approach
to this very complex and difficule disease problem. The work undertaken through these new
stakcholder arrangements mformed the Ministerial statement on the way lorward on TB.

In December 2008 the Minister of Agriculture and Rural Development made a stalement
outhining the way forward for TB {Sec 3. Ministerial Divectian, bekow). The long term goal is
eradication and, as '3 is a complex multifaceted disease, a holistic approach is to be adopted.
There are 3 main strands that will be addressed in the strategy, including addrvessing the
wildlife factor, From the wildlife perspective the priority for the first 5 year phase of the
stratepy will be to pursue the neeessary information gathering actions and research to fill the
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paps and build the evidence we need to make informed policy decisions about wildlife
intervention in Northern reland.

Amung the inlormalion gathering actigns in phase one of the Ministerial T13 stralegy. each of
which wili contribute to the evidence required are:-

# undertake a Badger Population Survey (see below, completed 03/2008)
# progress plans for a Badger bTB Prevalence Survey (see below)

# progress plans for a TB Biosecurity Case-Control Study to evaluate cattle and badyger-
relatied risk tactors on both TR infected and clean larms in a TB high incidence area
{sce below)

& develop plans for & Badger Remaoval Teial

# support the development of vaceine for badgers {in communication with GB and
ROI).

These aclions will be subject to the agreement of the Minister for the Tinvironment, where
necessary, and to a business case and bids tor the addinonal funding that wall be required.

Radger Populition

To date, two country-wide surveys have been completed to allow a Ruller understanding ol the
the number and distribution of the wndisturbed badger population n NT.

The first survey was in 1954, The badger population in Northern Ireland was estimated in
1994 at 38,000 wih & mean seit densiy of 3.51/km®. It was found that a high preponderance
of setts oceurs in hedgerows and i was postulated that this increases the proximity of badgers
to cattle, and therefore, the polential lor inler-specics {ransmission”.

The sccond survey was in 2007722008, The badger population in NI during 20072008 is
estimated al 33,500 animals in 7,300 social groups giving a mean estimated density of such
groups as .56 por square kilometre, 1t was observed that there was a posilive association
hetween areas ol improved grassland and arable agriculture, and cover. Density was
cortelated with land class, the highest densities found m doumlin farmiand areas and narginal
uplands. Due to the prevailence of lavourable landscape tcatures, Countics Down andd Armagh
had the highest density of badger social groups.

Badger Road Traffic Accident Survey

Badgers are a protecied species in Northern Ireland and culling for TB control purposes is not
permitted. A Aoc surveys, using badzers Killed by cars, have been undertaken in the pasi but
a province-wide survey has been ongoing since the mid [990%s. An interim report has been

published which noted the pllowing:

e  The prevalence of 3. hoviv in badgers was 17%.

" Frore 5.4, LY The diftniburien and sbundance of the Badger Afefies medet in Momhern feeland Phi> thesic Queens Daiversily nf
[FMETAR
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s I'B infection is geographically widespread in badgers with no cvidence of clustermg
and no apparent associalion, ef regionaf Jevel. with the distribution of infection in
catile,

« Herds immediately adjacent to infected badger carcases did not have a higher nisk of
infection compared to those adjacent o TB-negalive animals. However. a higher
proportion of herds within 3km of a positive carcase had TB compared to those within
3 km of a4 negative carcase and the differcnce was statistically significant.

The provisional conclusions arising from the survey was that there did appear to be a link
hetween the distribution of infection in both species, although this did not indicate causality,
i.e. direction of spread.

Badger bTB I'revalence Survey

The main aims of this survey are to provide bascline information on the level of M. bovis
infection in badgers, apainst which the effectiveness of any possible Jufure intervention {eg
vaccination, removal, changes i biosceurity or a combination of these) may be measured and
to cstablish (he geopraphic disteibution of hTB infection in the species. [n addition il 18 also
intended that the Survey will:-

#  assess the exient of bins in the Read Traffic Accrdent survey;

¥ assess the association botween M. Aovis strain types in badgers and cattle through
straitl typing;

# estimate the within-sett provalence in badgers;
# assess the efficacy ol diagnostic blood tests for TH in badgers;
¥ determine M. Boviy lesion and infection distribution in badgers; and

# gather more information on the number and spatial distribution of badger selts across
Wl building upon work alrcady undenaken.

Northemn Ireland is in a unigue position te be able to conduct this survey on an undisturbed
badger population and il is anticipated that the findings will be of significant use both within
Northemn Ircland and turther afield.

An Feonomic Appraisal for the Badger bTIB Prevalence Survey was approved by the
Department of Finance and Personnel {DFP) in Decernber 200%.  Preparatory work for the
Survey is nearing completion and, should the sigmiicant addilional fundimg sought for the 2-
vear period of the project be available, this Survey could commenue,

Other evidence gathering projects

A TB Biosceurity {case control) Study was, on 31 August 2010, announced to start seon in
Co. Down, The Study is designed to compare Farm characteristics in both herds that have
recently had a TB breakdown and those that have had no recent history of @ breakdown in this
1B high incidence area. Consideration of selected cattle and wildlife risk Lctors will be key
clemenis of this rescarch,  As well as establishing relevant farm business inlormation, a
survey of on-farm buildings and a farm boundary survey will be carried out, There will also
be tadial badger sett survey work on and around patticipaling farms. This Study will be
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conducted during the period October 2010 to March 2011 and funding is available to
complete the Stdy, The conelnsions will inform evidence-based biosecurity advice te be
provided 1o livesiock farmers and will inform poliey decisions.  The outcomes of the Stedy
will be subnntted for peer reviewed publication.

DARI? seeks to develop commwnication with work ongoing in England and ROI regarding
the development and trialiing of vaceines {or bovine TB m badgers, Vaccines developed for
badgers may be the most feasible solution in the long term. Northern Ircland continues to
learn Irom experiences n other regions of the UK, For example, Nocthern Ireland is learning
from Scoiland as to how they aftained oflicial TB free status; from Wales as 1o their Intensive
Action Pilol Area which includes a proposed badger cull alongside stricler cattle measures;
from Fngland as (o their Badger Vaccine Deployment Project and from their commitment to
develop affordable oplivns [or & carclully-manaped and science-led policy of badger control
in areas with high and persistent fevels of bovine TB m cattle; and from the ROI1 as to their
vacemne develepment and deployment.

DARD continues to work in partnership with the NI Agri-Food and Biosciences Institute
(AFBI) to cstabhsh cntical knowledge paps in eclation to TH and to identity and explore
further research and development options that would complement and assist current rescarch,
Several Rescarch and Devclopment projects, which could be undertaken during the
/200 1 financial year and beyond, are about to be commuissioned.

Wildlife Advice

ITerdkeepers, both during a discasc episode and as part of a broader biosecurity education
programme, arc given advice, oral and wrilter, on non-lethal biosecurity measurcs to adopl Lo
reduce potential contact between infected wildlife and caltle. All herdkeepers arc sent an
advizory bookict on bosceuriy including this advice (see web link helow)

htlpSwww dardni_gov ukbiosecuril v-code-honk lat

In conclusion, DARD i taking an cvidence based approach to the wildlife strand of ils TR
strategy, the outcome of which will be informed policy decisions on wildlife intervention in
Northern lecland.

Programme Related Factors

During the last 13 vears, Northern Ireland has experienced a Neweastle Discase cpidemic
{1987), Foot and Mouth Discasc eprdemic {2001) and BSE. All 3 diseases, but particularly
BSE duc to the long duration, have resulted in re-prioritisation of resources and resources
beinp diverted tor varving periods. Although the effect of these diseases on TB prevalence
ditficult to determine or deline, they are likely o have had a negative impact.
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