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“Capital Catch-up” was a London-wide MMR vaccination catch-up campaign 
consisting of 31 catch-up programmes at Primary Care Trust (PCT) level carried 
out among primary age children during the winter of 2004/05. The primary 
purpose of the programme was to reduce the risk of community-wide outbreaks of 
measles in London by decreasing the number of primary school age children 
susceptible to the disease. 
 
The PCTs involved in the “Capital Catch-up” programme agreed to act together 
with similar timeframes, according to agreed objectives, and (for the most part) a 
similar programme methodology. PCTs undertook to deliver one dose of MMR 
vaccine to all primary school age children (reception and school years 1-6) in their 
districts with an incomplete vaccination history.  Those requiring a second dose 
were referred to their general practitioner, with approval from the Department of 
Health (DH) for re-vaccination within one month. 
 
Some support and co-ordination were provided at regional level, with further 
support from the DH’s Immunisation Team. At local level PCTs were also 
supported by Health Protection Units (HPUs) of the Health Protection Agency 
(HPA) in planning, implementing and evaluating the programmes. 
 
Twenty-six PCTs carried out the programme using a school-based universal 
approach for the identification, invitation and vaccination of eligible children. Four 
PCTs used a targeted approach to identify eligible children through their child 
health information systems (CHIS), with invitation and vaccination carried out 
through general practices. One PCT used CHIS and general practice records to 
identify and invite potentially eligible children, with school-based vaccination 
sessions to deliver the vaccine. However the results presented in this report 
relate to those PCTs using school-based vaccination approaches only since 
present technical problems with the replacement child health information systems 
in North London under ‘Connecting for Health’ have delayed returns from PCTs 
using primary care methods.  
 
Over 530,000 invitations/consent forms were sent out to children on the roll of 
nearly all primary schools in 26 London boroughs. Over 200,000 forms were 
returned, a response rate of 46.5%. This varied widely by PCT (range 23.4-
59.5%) and by school within each PCT. Out of those who responded, 22.2% were 
identified as eligible for vaccination (range 13.1-56.1% by PCT), with 69.3% of 
those subsequently vaccinated through the PCT programmes. The numbers 
vaccinated by practices directly or indirectly as a result of these programmes are 
not known. Overall the programmes identified an estimated 30-35% of children 
eligible for immunisation, vaccinating approximately 20-25% of these. 
 
Collectively the 27 school-based PCT programmes vaccinated nearly 40,000 
primary school age children with an incomplete MMR vaccination history, 
including over 16,000 children who had never been vaccinated or whose 
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vaccination history was unknown. If it is conservatively assumed that the four 
PCTs using a primary care approach vaccinated an additional 4,000 children, the 
total number of children with incomplete vaccination history vaccinated by the 
campaign is estimated at over 43,000, including 18,000 with no or unknown 
previous MMR vaccination. Only a minority of these school age children could be 
expected to have been offered vaccine in the future. 
 
‘Before and after’ data from the child health information systems of five PCTs 
indicate that the proportion of primary school age children immunised with one 
and two doses of MMR vaccine was increased by 2-3% and 6-12% respectively: 
these are maximum estimates since the figures may reflect some schedule 
vaccinations and CHIS database housekeeping as well as programme 
vaccinations. Estimates of the prevalence of susceptible primary school children 
in six former District Health Authorities (DHAs) fell on average by 1-2%. 
Reproduction numbers for six PCT clusters (former DHAs) showed decreases of 
about 0.05: these estimates however remain at or above 1.0 in several districts, 
indicating continued potential for measles transmission. 
 
Collectively these PCT programmes reduced the number of primary school age 
children susceptible to measles in London by an estimated 20,500 (including 
18,000 previously unvaccinated children and 10% of those children who had only 
received one previous dose of MMR vaccine). This reduction is particularly 
important given the recognised role played by primary school age children in the 
circulation of communicable disease in the community. Nevertheless in several 
areas of the city the number of susceptible children has not been reduced 
sufficiently to remove the epidemic risk of sustained measles disease 
transmission. 
 
This evaluation also raises a number of procedural issues regarding 
contemporary catch-up immunisation campaigns. These include how to most 
effectively identify and invite those children eligible for vaccination, how to ensure 
the programmes contact “hard to reach” groups, and how to maximise the 
vaccination of those identified as eligible.  The issue of consent was also raised, 
particularly in relation to the vaccination of young unaccompanied children in 
school settings: withholding of consent appeared to be the main single reason for 
the gap between those identified as eligible and those vaccinated. These and 
other ‘provider issues’ should be further explored through a systematic survey of 
PCT immunisation leads.  
 
The catch-up programme has ‘bought some time’ with the significant but modest 
reduction it has effected in the risk of widespread community epidemics of 
measles. However age cohorts with proportions of susceptible children which are 
cause for concern are now spread across nearly all ages, from pre-school 
through to primary school and secondary school children. The epidemiological 
situation regarding measles cases continues to deteriorate nationally, particularly 
in London.  
 
The present rise in uptake of the schedule MMR vaccine needs to continue, both 
as an expression of rising public confidence in the vaccine and the focused efforts 
of the health service. In addition, PCTs in London needs to consider how they 
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might, on a continuing basis and for the medium term, support/design 
interventions in primary care and school settings in order to identify and immunise 
unvaccinated and partially vaccinated children of both primary and secondary 
school age. 
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1. Regarding the NHS response to the continuing com munity 

epidemic risk in London in the medium term: 
 

To increase uptake in school age as well as pre-school children, it is 
recommended that: 
 
• continuing efforts by PCTs and GPs to raise MMR vaccination uptake 

focus on the immunisation  of partly and non-vaccinated primary and 
secondary school age children as well as interventions to support the 
uptake of schedule vaccine by younger children, and that PCTs consider 
how this might be achieved in both school and general practice settings; 

 
− PCTs should initiate regular systems for checking and updating 

vaccination status (particularly for MMR) in school age children 
(ideally at primary school entry, secondary school entry and the time 
of the year 10/11 booster);  

 
− PCTs  should initiate systems for opportunistic checking and referral 

of older children for vaccination in primary and secondary care 
settings; 

 
− health professionals should make use of all contacts to ascertain 

the immunisation status of children; 
 

i)    many PCTs will be instigating systems to ascertain children at 
higher risk of TB and therefore needing BCG. This provides an 
opportunity to check whether other immunisations are needed; 
 
ii)   young people attending for their ‘school leavers’ booster’ should 
also be offered MMR if they have not already had two doses; 

 
− the importance of immunisation against measles, mumps, rubella 

and meningococcal disease should be emphasised in information 
sent to all new school pupils, and young people embarking on 
further education. 

 
To improve immunisation information, it is recommended that: 
 

− PCTs aim to ensure that the child health information system and the 
administrative support to it are able to maintain an accurate 
population register for scheduling vaccination and other health 
promotion activities to for the pre-school and school age population; 
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− PCTs examine ways in making it a condition of GP payment that 
GPs inform CHRDs of all childhood immunisations in a timely 
fashion; 

 
− the SHA are pro-active in ensuring that PCTs have child health 

information systems that are fit for purpose, and that they are 
performing  effectively to deliver accurate and timely exchange on 
the immunisation status of children and young people.  

 
2. To better understand how the effectiveness of fu ture catch-

up immunisation programmes can be increased:  
 

it is recommended that:  
  

• PCTs are systematically surveyed to determine the key procedural 
issues involved for immunisation providers in these programmes; 

 
• further studies are undertaken at PCT level to determine the vaccination 

status and demographics of i) children whose parents did not respond to 
the programme invitation, and ii) children whose parents did respond to 
the programme invitation but declined consent for vaccination; 

 
• further studies are undertaken to determine the characteristics of those 

schools which were able to successfully use the present programme 
methodology; 

 
• further studies are undertaken to better understand the reasons behind 

the withholding of consent for the programme by parents of eligible 
children and to elucidate the characteristics of school-based vaccination 
programmes which have the confidence of parents of young children in 
particular; 

 
• that where a consent form is used it should be simplified to reduce the 

potential for unintended ambiguity in the granting of consent by parents. 

 
3. To improve the evaluation of future programmes:  
 
 it is recommended that: 

 
• the evaluation programme is planned at the outset, in tandem with the 

planning of the intervention itself; 
 
• a specific evaluation group is convened to work in liason with but 

independent of the programme planning group; 
 
• the evaluation group includes a range of programme stakeholders, 

together with people who have technical evaluation expertise; 
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• specific consideration is given at the outset to information requirements 
for evaluation, including financial information and standardised methods 
of collection.  
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1.1 Background 
 
 “CAPITAL CATCH-UP” was a London-wide MMR vaccination programme carried 
out among primary school age children in the capital during the winter of 
2004/2005. The primary purpose of the programme was to reduce the risk of 
community outbreaks of measles in London by decreasing the number of primary 
school age children susceptible to the disease. 
 
In the UK, the first dose of MMR vaccine is usually given at around 13 months, 
with a second dose usually given prior to school entry, from three years and four 
months to five years. However, because of several years of suboptimal and 
declining rates of MMR vaccination among pre-school children in London1,2,3, a 
catch-up programme had been judged necessary. It had been estimated that by 
2004 up to 90,000 children of primary school age in London were susceptible to 
measles4. Subsequent work by the Immunisation and Modelling Departments at 
the Health Protection Agency (HPA) Centre for Infection (CfI) estimated that a 
widespread epidemic in the city could affect up to 40,000 children5. 
 
In July 2004 the Regional Director of Public Health and the Directors of Public 
Health of the Strategic Health Authorities (SHAs), in consultation with the HPA in 
London, recommended to Primary Care Trusts (PCTs) in London that a MMR 
catch-up campaign should be conducted among primary school age children in 
their districts before or during the winter of 2004/05.  

 
1.2 Programme organisation 
 
The “Capital Catch-up” programme overall consisted of 31 PCT-level MMR catch-
up programmes carried out among primary age children in London during the 
winter of 2004/05. PCTs agreed to act together with similar timeframes, according 
to agreed objectives, and (for the most part) a similar programme methodology 
(Appendix 1).  
 
The PCT programmes were supported at regional level by inter-sector Technical 
and Co-ordinating Planning Groups (Appendix 2) which assisted with overall co-
ordination, technical advice and planning guidelines, design and supply of printed 
and electronic programme materials, ad-hoc problem solving, and liaison with the 
Department of Health (DH) (‘PCT kit’, Appendix 3). The Department’s 
Immunisation Team assisted through the provision and logistic coordination of 
supply of printed materials, vaccines, and special additional funding. The 
Department of Health also approved a one month interval between the first and 
second doses of MMR connected with the programme.  At a local level PCTs 
were supported by the HPA’s Health Protection Units (HPUs) in planning, 
implementing and evaluating the programmes. 
 

 

1      INTRODUCTION 
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1.3 Programme parameters  
 
PCTs undertook to deliver one dose of MMR vaccine to all primary school age 
children (reception and school years 1-6) in their districts with an incomplete 
vaccination history (ie. children with a history of either no or one MMR 
vaccination, or for whom the vaccination history was unknown). Those requiring a 
second dose were referred to their general practitioner, with approval from the DH 
for re-vaccination within one month. The programme was to be implemented by 
February-March 2005.  
 
The methods selected for the identification and invitation of eligible children and 
for delivering the vaccination were determined by PCTs. The Regional Technical 
Planning Group recommended a school-based method for the identification and 
invitation of eligible children and the provision of vaccination for most PCTs, 
particularly those in the inner city. 
 
The majority of PCTs (26) carried out the programme with a universal approach 
and a school-based programme. Four PCTs chose to identify children through 
their child health information systems (CHIS) and offer invitation through general 
practices. Vaccinations were carried out in general practice settings, either 
through special sessions or by routine appointment. One PCT used CHIS and 
general practice records to identify potentially eligible children and school-based 
vaccination sessions to deliver the vaccine (Figure 2.1).  

 
 

Figure 2.1; ‘Capital Catch-up’ vaccination programmes in London 2004/05 – 
approaches to the MMR catch-up campaign by Primary Care Trusts 
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1.4 Programme implementation  
 
Given the assessed urgency of the epidemic risk, most PCTs began their 
programmes by consultation with Education Authorities and Head Teachers in 
October 2004. Letters to parents were distributed through schools in most areas 
during November-December 2004. A large envelope with a conspicuous logo, 
containing a letter of invitation, information leaflet and consent form was given to 
each child to take home to their parents/caregivers (Appendix 3). Completed 
forms were returned to the school by the children.  
 
The consent form was designed to both identify children eligible for the 
programme and to provide information enabling the parent/caregiver to give 
consent to vaccination. Additional clinical information to assist in vaccine session 
administration was also requested. The completed forms were processed by the 
PCT school nursing service and in most cases a single vaccination session was 
held in each school to vaccinate children identified as eligible.  
 
Most PCTs using a school-based approach completed their programme by 
February-March 2005, with the last vaccination sessions carried out in May. PCTs 
using a primary care approach completed their programmes by September 2005. 

 
1.5 Programme evaluation 
 
The evaluation of this conceptually simple but administratively complex 
programme (or set of programmes) proceeded along several lines, including 
assessment at both regional and PCT level.  
 
PCT evaluation work streams included: 
 

•  programme reports to PCT Boards, Chief Executive Officers (CEOs) 
and/or Professional Executive Committees (PECs); 

 
• various special studies by information staff, specialist registrars and/or 

MSc students (in some PCTs). 
 

 London regional evaluation work streams included:  
 

• analysis of school return forms; 
 
• analysis of PCT child health information systems data before and after 

the programme (in some PCTs); 
 

• estimates of changes to the numbers and proportions of susceptible 
children in primary school age and adjacent age groups;  

 
• estimates of measures of community-wide epidemic risk (reproduction 

numbers); 
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• ad hoc special studies; 
 

• anecdotal feedback, enquiries, reports and complaints from programme 
stakeholders. 

 
This summary evaluation report includes results from the first four regional work 
streams: analysis of school return forms, ‘before and after’ child health systems 
data, estimates of reductions in the proportion of susceptible children and 
measures of community epidemic risk.  
 
Results from PCTs which used a primary care approach have been delayed due 
to the restructuring of their child health information systems. Some ad hoc studies 
into issues raised by the evaluation are recommended (see Recommendations). 
 
No formal regionwide cost-effectiveness analysis has been attempted as PCTs 
costed their programmes in the planning phase by various means, with most not 
separately costing this programme. A discussion of the likely relative cost- 
effectiveness of school and primary care-based methods of programme delivery 
is planned when information on the latter becomes available. 
 
Although some work is still ongoing or results delayed, this report raises a 
number of important issues for the planning and implementation of a catch-up 
campaign of this kind.  
 
The evaluation results for individual PCTs should be sought directly from the 
trusts concerned (Appendix 1). 

 
1.6 Evaluation objectives 
 
The objectives of this evaluation were: 
 

• to assess the effectiveness of the PCT programmes overall in terms of: 
 

− numbers of eligible primary school age children vaccinated,  
 
− the estimated effect on reduction of numbers and proportions of 

children susceptible to measles, and 
 

− estimates of community risk for sustained transmission of 
measles; 

 
• to consult with and provide feedback to stakeholders, particularly 

immunisation providers and the public, and report back an authoritative 
assessment of the collective effects of the PCT programmes; 
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• to make recommendations regarding: 
 

− how catch-up immunisation programmes of this kind might be 
most effectively administered, including a comparison of school 
and primary care-based methodologies, 

 
− how evaluation programmes of this kind might be most 

effectively administered; 
 

− the parameters and likely form of any ongoing interventions by 
health services and others needed in order to address any 
ongoing risk of community measles epidemics. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



12 

 

 

 
2.1    Estimation of numbers vaccinated: 
 
This was undertaken through two means:  

 
(a) school return forms: 
 
For each school, a school record form (SRF, Appendix 3) was completed 
covering, by school year; numbers on the roll, consent forms returned, children 
identified as eligible for vaccination, and children vaccinated (including whether 
the child was previously completely unvaccinated, had previously received one 
dose of MMR vaccine, or their vaccination history was unknown).  Completed 
forms were returned to the PCT Immunisation Co-ordinator, and entered on an 
information database according to the trust’s own procedures. Data from the 
SRFs were used as part of the PCTs’ own evaluations and also sent 
electronically or as hard copy to the Regional Epidemiologist at HPA London. 

 
(b) ‘before and after’ Child Health Information Sys tem reports: 
 
A number of PCTs also uploaded programme data for individual children onto 
their Child Health Information System. (It should be noted that most PCTs do not 
routinely upload data relating to vaccination of children beyond schedule age). 
‘Before and after’ data from the CHIS were submitted to the Immunisation 
Department at the HPA Centre for Infections (CfI) for analysis. 
 
Data was entered onto a DATAEASE database. The proportion vaccinated in the 
campaign was estimated, by school year, from the difference between the 
numerators who had received one and two doses of MMR in each school year 
divided by the appropriate denominator. For one PCT the data cleaning that took 
place between returns led to a change in the denominator. In this instance the 
difference between the ‘before and after’ coverage proportion was used. 

 
2.2  Estimation of programme effects on prevalence of 
susceptible children and community epidemic risk : 
 
The number of susceptible children in each school year in the six PCT clusters 
(former District Health Authorities - DHAs) was estimated from routine MMR 
coverage data supplied for each quarterly cohort of children at two and five years 
of age as part of the routine COVER programme. The only consistent 
configuration available for the whole school cohort was former DHA level, by 
aggregating data supplied in current PCT configurations to this level. Obviously 
erroneous data was excluded and missing values for any quarter were 
interpolated from those quarters on either side.  
 

 

2      METHODS 
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Data collected at five years of age is known to be less reliable than that at two 
years of age (due to population mobility), but, based on sentinel data in areas 
with good data, it is known that at least 3% of children who are unvaccinated at 
two years do receive MMR by five years of age. Therefore, where five year 
coverage was less than 3% higher than the coverage for the same cohort at two 
years of age, first dose MMR coverage was increased by a minimum of 3%.  
 
As measured coverage is known to underestimate true coverage a sensitivity 
analysis was undertaken to allow for misclassification. The coverage was re-
estimated assuming that 10% or 20% of children who were recorded as 
completely unvaccinated had received one dose of MMR, and that 10% or 20% of 
those that were recorded as having received one dose of MMR had truly received 
two doses. These working assumptions were made as an acknowledgement that 
CHIS data are not always up-to-date and ‘clean’, particularly in areas with high 
mobility, and that some underestimation of true vaccination rates is expected. 
However underestimation of true vaccination rates by COVER statistics varies by 
PCT, and the difference is likely to be less than 10% in most districts4.   
 
Using the raw and adjusted data, susceptibility was estimated by assuming that 
90% of children who had received a single dose and 99% of those who had 
received two doses of MMR were immune to measles. The susceptibility was 
then used to estimate R – the effective reproduction number. This is defined as 
the average number of secondary cases produced by a typical case in a real 
population setting. Where R>1, the number of cases would be expected to 
increase. Where R<1, the number of cases would be expected to decrease. The 
threshold value of 1, commonly known as the epidemic threshold, is therefore 
considered the level above which an epidemic of measles could be sustained in 
that population.  
 
Using the SRFs, the proportion of unvaccinated children who had received one 
dose of MMR and the proportion of partially vaccinated children who had 
completed vaccination were estimated for several of the former DHA areas. 
These increases were then added to the raw and adjusted coverage figures used 
above in order to estimate the post-campaign susceptibility and effective 
reproduction number (R). 
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This section gives a regional overview of the results of the ‘Capital Catch-up’ 
campaign and its effect on estimates of community measles risk for the 27 PCTs 
using a school-based approach. Results for the four PCTs that used a primary 
care-based approach are presently unavailable.  

 
3.1    Vaccination of eligible children 
 
3.1.1 Overall campaign summary (school-based progra mmes only)  
 
School return forms were completed for each school by the PCT’s School Nursing 
Service. These provided information on the different steps of the campaign 
process, from invitation to vaccination. Although format and content varied by 
PCT (and sometimes within a PCT), they were the main region-wide source of 
information for the campaign.  
 
Table 3.1 shows summary results, based on these SRFs, from the London PCTs 
that carried out a school-based catch-up programme. As the format and 
completeness of the returns varied by PCT, some working assumptions have 
been applied to estimate some of the data in Table 3.1, which may differ 
marginally from the data provided in the summaries of some PCTs. These 
working assumptions are summarised in the footnotes.  

 
(a) Invitation and response rates 
 
Over 530,000 invitations/consent forms were sent out to parents/caregivers of 
children on the roll of nearly all London primary schools, over 200,000 of which 
were returned. The average response rate by school was 46.5% (Figure 3.1, 
Table 3.1). This varied widely by PCT (range 23.4% to 59.5%). 

 
(b) Identification of children eligible for the pro gramme 
 
Children with an incomplete MMR vaccination history reported on the consent 
form (ie. no, one or an unknown dose of MMR previously received) were 
considered eligible for the programme. Information on eligibility was not available 
from the six PCTs that used a school-based programme. For the remaining 21 
PCTs, 22.2% of responders were identified as eligible for the programme (Figure 
3.2, Table 3.1). The percentage of children identified as eligible from those who 
returned the form varied widely by PCT (13.1% to 56.1%). 

 
 
 
 
 

 

3     RESULTS 
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(c) From identification to vaccination 
 
Overall 69.3% of the children identified as eligible for vaccination from the 
consent forms were subsequently vaccinated at school-based vaccination 
sessions (Figure 3.3, Table 3.1). 
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SHA PCT

NC Barnet 20023 11536 2419 627 956 1583 57.6 7.9 12.1 21.0 65.4 39.6 60.4 3.1 4.8

NC Camden 14252 5708 1355 210 481 691 40.1 4.8 9.5 23.7 51.0 30.4 69.6 1.5 3.4

NC Enfield 28285 14329 2686 646 1069 1715 50.7 6.1 9.5 18.7 63.8 37.6 62.4 2.3 3.8

NC Haringey 22329 10433 2618 747 1228 1975 46.7 8.8 11.7 25.1 75.4 37.8 62.2 3.3 5.5

NC Islington 13129 5219 1307 349 527 876 39.8 6.7 10.0 25.0 67.0 39.8 60.2 2.7 4.0

NE City & Hackney 16179 4995 missing 558 862 1420 30.9 8.8 39.3 60.7 3.4 5.3

NE Newham 27297 missing missing 2071 1396 3467 12.7 59.7 40.3 7.6 5.1

NE Waltham Forest 5
17034 789 443 239 197 436 23.4 2.6 13.1 56.1 98.4 54.8 45.2 1.4 1.2

NW Brent 23063 missing missing 684 1295 1979 8.6 34.6 65.4 3.0 5.6

NW Ealing 26177 13758 1957 745 984 1729 52.6 6.6 7.5 14.2 88.3 43.1 56.9 2.8 3.8

NW Hammersmith & Fulham 11913 5250 1402 493 806 1299 44.1 10.9 11.8 26.7 92.7 38.0 62.0 4.1 6.8

NW Harrow 20056 11467 1645 366 636 1002 57.2 5.0 8.2 14.3 60.9 36.5 63.5 1.8 3.2

NW Hillingdon 23868 missing missing 555 1320 1875 7.9 29.6 70.4 2.3 5.5

NW Hounslow 17426 9000 1179 328 493 821 51.6 4.7 6.8 13.1 69.6 40.0 60.0 1.9 2.8

NW Kensington & Chelsea 6653 2477 597 99 270 369 37.2 5.5 9.0 24.1 61.8 26.7 73.3 1.5 4.1

NW Westminster 11879 5026 1459 322 466 788 42.3 6.6 12.3 29.0 54.0 40.9 59.1 2.7 3.9

SE Bexley 21133 12205 1755 722 461 1183 57.8 5.6 8.3 14.4 67.4 61.0 39.0 3.4 2.2

SE Bromley 15136 9010 1315 360 917 1277 59.5 8.4 8.7 14.6 97.1 28.2 71.8 2.4 6.1

SE Greenwich 17033 8306 1857 857 749 1606 48.8 9.4 10.9 22.4 86.5 53.4 46.6 5.0 4.4

SE Lambeth 20142 6146 2556 1032 1029 2061 30.5 10.2 12.7 41.6 80.6 50.1 49.9 5.1 5.1

SE Lewisham 21731 10939 3234 814 1636 2450 50.3 11.3 14.9 29.6 75.8 33.2 66.8 3.7 7.5

SE Southwark 22699 8589 3493 1067 1268 2335 37.8 10.3 15.4 40.7 66.8 45.7 54.3 4.7 5.6

SW Croydon 32036 16707 3981 882 1566 2448 52.2 7.6 12.4 23.8 61.5 36.0 64.0 2.8 4.9

SW Kingston 12819 6036 missing 206 302 508 47.1 4.0 40.5 59.5 1.6 2.4

SW Richmond & Twickenham 24000 8425 missing 604 471 1075 35.1 4.5 56.2 43.8 2.5 2.0

SW Sutton & Merton 27674 13286 2411 444 665 1109 48.0 4.0 8.7 18.1 46.0 40.0 60.0 1.6 2.4

SW Wandsworth 22493 8974 2233 341 936 1277 39.9 5.7 9.9 24.9 57.2 26.7 73.3 1.5 4.2

TOTALS 536459 208610 41902 16367 22987 39354 46.5 7.3 10.6 22.2 69.3 41.6 58.4 3.1 4.3
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vaccinated 
with MMR 
history: 0 

dose / 
unknown

Children 
vaccinated 
with MMR 
history: 1 

dose

Number vaccinated at session

Number of 
children 

on school 

roll 1

Number of 
forms 

returned 2

Number of 
children 

eligible for 

vaccination 3

TOTAL

 
 
                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                        Table  3.1: Summary of the school return forms provided by PCTs which conducted a school-based MMR catch-up campaign
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Footnotes to table 3.1: 
 
1 School roll information was missing from Barnet (two schools), Haringey (two schools), 
Hillingdon (school roll from one school year within a school), Kensington and Chelsea (school roll 
missing from one school and one school year within another school) and Bexley (three schools). 
 
2 In PCTs where only limited information was missing from the consent form, the number of 
eligible children was used as a proxy. If this was not available, the total number of children 
vaccinated was used. 
 
3 Where the number of eligible children was missing from the school or school year, the number 
was approximated by using the number of those giving consent or, if unavailable, the total number 
of vaccinated children.  
 
4 Vaccination histories of those vaccinated were not available for the following PCTs and were 
estimated from COVER data (Oct-Dec 2004; age five): City & Hackney, Brent, Hillingdon, 
Bromley, Bexley, Lambeth, Southwark, Kingston, Richmond & Twickenham and Newham 
(estimated from COVER data for July-Sept 2004 as data for Oct-Dec 2004 was not available). 
 
5 Waltham Forest targeted children reported as eligible from the CHIS. Forms were sent to only 
3376 children - response rate and eligibility (columns 1 and 3) are calculated using this figure, not 
using the total on the school roll. 

 
Please note that several PCTs sent their own summaries. The data above is summarised from 
individual school forms, rather than summaries supplied. 

 
Table 3.1 includes data from PCTs who chose to do a school-based catch-up campaign only. 
Data from PCTs who chose to do a GP-based catch-up campaign (Redbridge, Barking & 
Dagenham and Tower Hamlets) are presently unavailable. 
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(d) Overall 
 
Overall, more than 39,000 children were vaccinated by the 27 PCTs which 
conducted a school-based catch-up campaign. Importantly these included over 
16,300 children with no or unknown previous MMR vaccination history.  
 
If it is conservatively assumed that the four PCTs using a primary care approach 
vaccinated an additional 4,000 children, this would bring the total number of 
children with incomplete vaccination history vaccinated by the campaign to an 
estimated 43,000, including 18,000 with no or unknown previous MMR 
vaccination.  In total this represents an estimated reduction of 20,500 in primary 
school age children in London susceptible to measles infection (including 18,000 
previously unvaccinated children and 10% of the previously partly vaccinated 
children). 
 
In addition an unknown number of children were vaccinated by GPs in 
association with the campaign, either directly by referral of previously 
unvaccinated children, or indirectly through parents preferring GP vaccination for 
their children and taking advantage of campaign arrangements to do this. 

 
3.2 Estimation of public health impact of the campa ign 
 
3.2.1      Increase in MMR vaccine coverage  
 
Four PCTs supplied ‘before and after’ coverage data from their child health 
information systems, and a further PCT supplied denominators that made 
estimations of increase in coverage possible. Some PCTs were unable to supply 
this information as their CHIS were not able to produce the outputs needed prior to 
and after the campaign.  
 
The increase in coverage in the five PCTs which supplied the relevant information 
is shown in Figures 3.4 and 3.5.  MMR1 and MMR2 coverage increased by 2-8% 
and 2-16% respectively, depending on the child cohort and PCT.  

 
It should be noted that the increases in vaccination uptake estimated by this 
method may be partly due to ‘data cleaning’ of the CHIS by the PCT and not 
entirely due to vaccinations undertaken during the programme, therefore over-
estimating programme effects. ‘Data cleaning’ could involve the deletion of children 
from the CHIS who no longer resided or went to school in the PCT. These “ghost” 
children are more likely to have an incomplete vaccination history on record and 
therefore lower the coverage statistics. Other cleaning could involve the transfer of 
immunisation information from other CHIS for children who moved into the PCT 
after infancy. The increase in MMR2 coverage for the reception year could also 
reflect some routine schedule MMR vaccinations.  
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53.5%

46.5%

Forms not
returned

Forms returned

Fig 3.1: Percentage of consent forms returned in London overall 

77.8%

22.2%
Responders identified as not eligible

Responders identified as eligible

Fig 3.2: Percentage of responders to the consent forms  
who were eligible for vaccination in London overall 

69.3%

30.7%
Percentage vaccinated out of
those eligible

 Percentage not vaccinated out of
those eligible

Fig 3.3: Percentage of children identified by the consent forms as eligible 
who were vaccinated in London overall 
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Figure 3.4: Increase in MMR1 coverage after the MMR catch-up campaign  
in five London PCTs as reported by PCT child health information systems 

(Source: Immunisation Department, HPA CfI) 
 
 

 

Figure 3.5: Increase in MMR2 coverage after the MMR catch-up campaign  
in five London PCTs as reported by PCT child health information systems 

(Source: Immunisation Department, HPA CfI) 
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3.2.2  Effect on population levels of susceptibilit y to measles 
 
Where information on vaccination of children by school year and by vaccination 
history was available from the school report forms, the impact of the campaign on 
the prevalence of susceptibility of children to measles was calculated. The 
percentage of children susceptible to measles pre- and post-campaign for six 
clusters of PCTs (based on former DHAs) is shown in Figure 3.6. The horizontal 
axis indicates the European target required for elimination of indigenous measles 
in primary school age children6.  
 
The proportion of 5-10 year old children susceptible to measles decreased 
between 0.5% and nearly 2% in these PCT clusters. However, in none was the 
10% susceptibility target reached. 
 
Figure 3.7 also shows the reduction in susceptibility in the under-5 and over-10 
age groups due to the campaign. Although these age groups were not targeted 
by the campaign, significant numbers of these younger and older children were 
also vaccinated in the context of nursery and middle schools. 

 
3.2.3 Effect on reproduction numbers for former Dis trict Health Authorities 
 
The effects on the proportions of 5-10 year old children vaccinated by and 
susceptible to measles after the campaign were used by the Immunisation and 
Modelling Divisions of CfI to update pre-programme estimates of R values for 
these six PCT clusters. 
 
The reduction in R values pre- and post-campaign is shown in Figures 3.8 and 
3.9. Figure 3.8 assumes that the COVER statistics give an accurate estimate of 
actual vaccination rates, while in Figure 3.9 it has been assumed that they 
underestimate true vaccination uptake. Misclassification of 10% and 20% was 
assumed for both first and second dose coverage – ie. that 10% of children 
recorded as unvaccinated had received MMR1 and 10% of those recorded as 
having received only MMR1 had also received MMR2 (Figure 3.10).  
 
In general a reduction in R value of about 0.05 is seen for the PCT clusters under 
both scenarios, and R values remain above or close to 1. Merton, Sutton & 
Wandsworth and Croydon had the highest values, indicating the greatest 
potential for measles transmission among the areas examined.  It should be 
noted however that other areas of the city, which could not be updated with data 
from the present campaign, have previously shown even higher R values (eg. the 
former DHA of Lambeth, Southwark & Lewisham). 
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Figure 3.6: Susceptibility of children aged 5-10 to measles before and after 
 the MMR catch-up campaign in six clusters of London PCTs (former Health Authorities) 

(Source: Immunisation and Modelling Departments, HPA CfI) 
 

Figure 3.7: Post-MMR catch-up campaign reduction in susceptibility of children (all ages)  
to measles in six clusters of London PCTs (former Health Authorities) 

(Source: Immunisation and Modelling Departments, HPA CfI) 
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Figure 3.8: Post-MMR catch-up campaign reduction in susceptibility of primary school age  
children to measles in six clusters of London PCTs (former Health Authorities)  

assuming 10% and 20% misclassification* in COVER statistics respectively 
(Source: Immunisation and Modelling Departments, HPA CfI) 

 
*10% or 20% of unvaccinated children assumed to be partially vaccinated and 

10% or 20% of partially vaccinated children assumed to be fully vaccinated respectively 
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Figure 3.9: Pre- and post-campaign R values for measles  
in six clusters of London PCTs (former Health Authorities) 

(Source: Immunisation and Modelling Departments, HPA CfI) 
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Figure 3.11: Pre- and post-campaign R values for measles in six clusters of London PCTs 
(former Health Authorities), assuming 20% misclassification* in COVER statistics 

(Source: Immunisation and Modelling Departments, HPA CfI) 
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Figure 3.10: Pre- and post-campaign R values for measles in six clusters of London PCTs 
(former Health Authorities), assuming 10% misclassification* in COVER statistics 

(Source: Immunisation and Modelling Departments, HPA CfI) 
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3.3 Process issues 
 
Section 3.2 gives a regional overview of the campaign results at each stage of the 
process. However, at each step there was considerable variation between and 
within PCTs. The following section examines these process issues in more detail. 

 
3.3.1   Response to the campaign invitation 
  
There were substantial differences in response rates by PCT, varying from 23.4% 
to 59.5%. However, within PCTs, there was even greater variation in response 
rates by school. As an example, Table 3.2 shows the five schools with the highest 
and lowest response rates to the consent forms for one outer London PCT. While 
the overall response rate was 52%, rates for individual state schools varied from 
27% to 82%.  
 
This marked variation by school was seen in all PCTs: in all districts response 
rates in excess of 75% were achieved by a number of state schools. This was 
however mirrored by schools which achieved a response rate of around a third of 
the children on their rolls.  
 
Response rates do not appear to be related to school size. Figure 3.12 shows a 
scatter plot of response rate and number of children on the school roll for schools 
in one PCT district. There was no correlation between response rate and school 
size (R2=0.0094; p<0.44). 
  
 

 State or private  Number of 
children on 
school roll  

Response 
rate (%)  

5 highest responders  Private 4 100.0 
  State 630 82.2 
  State 544 81.3 
  State 225 79.6 
  State 672 75.3 
5 lowest responders  State 669 34.5 
  State 312 33.0 
  State 211 31.3 
  State 1198 30.4 
  State 574 27.2 

 
Table 3.2: Response rates to the consent forms of the MMR catch-up campaign 

 for selected schools in a single London PCT 
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Figure 3.12: Correlation between number of children on the school roll and  
response rate to the consent forms for schools of one outer London PCT 

 
3.3.2   Did the programmes capture “hard to reach” children? How 
‘representative’ were the responders? 
 
The lower than expected overall parental response rate to the programme 
invitations raises the question as to whether the programmes failed in some 
degree  to engage “hard to reach children”, more likely to be in need of 
vaccination. Were children whose parents/caregivers did not respond to the 
invitation just as likely to have completed MMR vaccination as those whose 
parents/caregivers did respond?   
 
A study was conducted in one outer London PCT to address this issue (Box 3.1). 
Children of parents who returned the programme consent form did seem more 
likely than children of non-responders to have had a complete MMR vaccination 
history. This study was based on CHIS records and it is possible that many 
unvaccinated children recorded on CHIS were no longer in the PCT area and 
therefore possibly not targeted in the campaign. In addition, the difference was 
not marked (risk ratio 1.3), suggesting that overall the programmes succeeded 
reasonably equitably in reaching children in need of vaccination. This conclusion 
is also supported by the observation that the relative proportion of completely 
unvaccinated and partly vaccinated children among responders was close to that 
predicted by COVER figures. 
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Box 3.1: Were non-responders more or less likely to  have complete MMR 
vaccination? A study in one PCT  
 
A study was carried out in one PCT comparing the vaccination history of children 
whose parents/caregivers responded to the campaign with the vaccination history 
of children whose parents did not, based on data held on the PCT’s Child health 
information system.  
 
CHIS records showed a statistically significant higher proportion of children with 
complete vaccination history in the responder group compared with the non-
responder group (RR 1.32 [95% CIs 1.29– 1.35]; p<0.001).  
 
Parents who responded to the consent form were more likely to report complete 
vaccination history compared to their data held on the CHIS (RR 1.42; 95% CIs: 
1.39 – 1.44; p<00.1). 
 
These results need to be interpreted with caution as there is a level of inaccuracy 
associated with both data sources. Nevertheless, in this outer London PCT, it 
appears that children of parents who replied to the campaign invitation were 
somewhat more likely to have a complete vaccination history.  
 

 
3.3.3   Vaccination of children identified as eligi ble for the campaign 
 
Overall, about 30% of children identified as eligible were not vaccinated as part of 
the campaign. The proportion of eligible children vaccinated varied by PCT and 
particularly by school (range: 51% - 86.5%). Table 3.4 gives examples of the 
variation between PCTs of the proportion of children identified as eligible and the 
proportion  vaccinated among those eligible (range: 51% - 98.4%).  
 
Many consent refusals were not accompanied by a reason (although no 
explanation was required or sought on the form). Also, the views of non-
responding parents were not known to PCTs. Within these limitations, an analysis 
of the reasons given for refusal of consent is given in Box 3.2. The most common 
single reason was the parents’ stated preference for the vaccination to be done 
by their GP. 

 
 

 

 Number  of 
children 
eligible  

% eligible 
from consent 

forms  

Number  of 
children 

vaccinated  

% vaccinated 
from those 

eligible  
PCT A 1857 22.4 1606 86.5 
PCT B 1179 13.1 821 69.6 
PCT C 3981 23.8 2448 61.5 
PCT D 1355 23.7 691 51.0 
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Table 3.4: Proportion of children vaccinated out of those identified as eligible in four London PCTs  

 
 

3.3.4   PCTs using CHIS records and primary care se ttings to identify, invite 
and vaccinate eligible children 
 
Four PCTs in North East London carried out a primary care-based campaign to 
identify, invite and vaccinate eligible children. CHIS records were used to identify 
eligible children for the campaign and to send out invitations for vaccination. The 
children of parents who responded to the invitations were then vaccinated in a 
primary care setting.  
 

 
Box 3.2: Reasons for refusal of consent for vaccina tion 
 
In an outer London PCT 523 of the 6036 consent forms returned were 
vaccination refusals (8.7%). Of these, 145 parents/caregivers (27.7%) gave no 
reason for refusing consent. A descriptive study carried out by this PCT looked 
at the reasons, where they were stated on the consent forms, why 
parents/caregivers refused vaccination8. Figure 3.11 shows a summary of the 
reasons given. The most frequently stated reason was the parents’/caregivers’ 
preference to have their child vaccinated by the GP. It should be noted that 
some parents/caregivers gave several reasons. The data should also be 
interpreted with caution as a substantial proportion of refusals were not 
accompanied by a reason and no information is available for parents who did 
not return their consent form.  
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Fig. 3.11: Reasons given by parents/caregivers for refusal of consent  
as stated on the consent forms in Kingston PCT 
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Evaluation of the campaign in these PCTs is delayed due to the present inability 
of their replacement child health information systems to produce the required 
outputs. It is hoped that these issues will be resolved and that evaluation of these 
PCTs can be completed shortly.  
 
One PCT employed a hybrid strategy between primary care and school-based 
methods (Box 3.3). Eligible children were identified and invited for vaccination 
using CHIS records. Consenting responders with an incomplete vaccination 
history were vaccinated in a school setting. The overall effectiveness of this 
method was limited however by the low response rate to the invitation letter and 
consent form (23%).  Only 12.9% of children were vaccinated out of those 
identified as eligible from the CHIS. However, some of the responders reported a 
complete vaccination history, so the percentage of truly eligible children 
vaccinated was somewhat higher than this. Furthermore, nearly all (98.4%) of the 
eligible children who responded were vaccinated.   
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Box 3.3: A hybrid model between school-based and GP -based MMR 
catch-up programme - Waltham Forest PCT  
 
Waltham Forest PCT initially identified eligible children through their CHIS. 
Children for whom the PCT did not have two doses of MMR recorded were 
sent a postal invitation for vaccination using standard consent forms. The 
response rate to the invitations was low (23%), and some of the responders 
reported already having had two previous doses of MMR. However, the PCT 
managed to vaccinate a high proportion of children identified as eligible from 
the consent forms (98%). As with the school-based catch-up campaigns, the 
vaccinations took place at the school. 
 
The immunisation co-ordinator at the PCT reviewed a sample of non-
responders and found that a majority of these children had moved into the 
PCT after infancy and no immunisation status data were available. It is 
possible that the parents of most of these children had not responded 
because they were already fully immunised. Because the new CHIS cannot at 
present produce lists, it has not been possible to contact the children's 
previous areas of residence to obtain information on their immunisation status. 
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The results available from the PCT programmes outlined above give an indication 
of their collective effectiveness in reducing measles epidemic risks in London. 
The picture is, even at this point, somewhat incomplete. Some PCTs have been 
unable to supply returns because of the present inability of their replacement child 
health information systems to supply the information. Only a minority of PCTs 
uploaded programme results onto their child health information systems (normally 
used for management of schedule vaccinations among younger children).  
 
The quantitative picture also suggests a number of unresolved questions for 
further evaluation, particularly in relation to the process of and optimal strategies 
for delivering vaccination programmes of this kind across diverse communities 
such as those of London.  

 
4.1 Programme effectiveness  
 
Collectively the 27 London PCT programmes for which data are available, 
vaccinated over 39,000 primary school children, including more than 16,000 who 
had never been vaccinated or whose vaccination history was unknown. If it is 
conservatively assumed that the four PCTs using a primary care approach 
vaccinated an additional 4,000 children, the total number of children with an 
incomplete vaccination history vaccinated by the campaign would be an 
estimated 43,000, including 18,000 with no or unknown previous MMR 
vaccination.  In total this represents an estimated reduction of 20,500 in the 
number of London’s primary school age children susceptible to measles infection 
(18,000 previously unvaccinated children plus 10% of the previously partly 
vaccinated children). 
 
In addition an unknown number were vaccinated by GPs in association with the 
campaign, either directly by referral of previously unvaccinated children, or 
indirectly through parents preferring GP vaccination for their children and taking 
advantage of campaign arrangements to do this 
 
The CHIS data available for four PCTs suggests that the proportion of primary 
school age children immunised with MMR1 and MMR2 vaccines increased by 2-
3% and 6-12% respectively. However these are maximum estimates, as most 
PCTs took advantage of the project to correct errors in the CHIS data: the ‘before 
and after’ differences therefore reflect a combination of both programme effects 
and corrections to the database.  
 
Only a minority of these school age children could be expected to have been 
offered vaccine in the future.  While the programme was a major benefit to those 
individuals, it also provided a community benefit in reducing the number of 
susceptible individuals among an age group recognised as important in the 
circulation of communicable disease in the community. In this respect, to the 
extent that the risk of community epidemics was reduced by these targeted 

 

4       DISCUSSION 
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programmes, the principal indirect beneficiaries will be infants, and 
immunosuppressed children who cannot be protected by direct vaccination but 
would be most severely affected by the disease during epidemics. 
 
Estimates of susceptibility for primary school children in PCT clusters (former 
DHAs), where it could be measured, decreased on average by 1-2%. These 
apparently small changes however represent significant movement toward the 
European target for this age group of 10% susceptibility. However, based on the 
available data, the levels of susceptible children in the primary school age group 
remain higher than the level required to prevent sustained transmission (ie. an 
epidemic) and also fail to support the elimination of indigenous measles required 
under the European targets.  
 
Reproduction numbers computed before and after the campaign, using school 
return form data for former DHAs, indicate that reproduction numbers (R) 
decreased by around 0.05 to  0.1  depending on the assumptions made as to the 
degree to which routine (corrected) vaccination uptake (COVER) figures 
underestimate true vaccination rates. However, reproduction numbers remain at 
or above 1.0 for several districts, indicating the ability to support sustained 
transmission of measles infection.  
  
Catch-up campaigns are an attempt to gain lost ground - in this case to try to 
remedy a situation where a community has been under-vaccinating its children for 
several years. These programmes have collectively reduced by more than 17,500 
the number of primary school age children susceptible to measles in London 
(16,000 children never previously vaccinated, plus 10% of the children with one 
previous vaccination).  
 
Nevertheless the reduction in the number of susceptible primary school age 
children has not been sufficient to reduce the epidemic risk of sustained measles 
disease transmission in several districts of the city (identified as former DHAs), 
even with a generous allowance for the discrepancy between actual vaccination 
levels and routine immunisation statistics. Several of the districts for which an 
estimate can be calculated have reproductive numbers in the excess of 1: a 
significant risk of epidemic transmission of measles is thought to remain in these 
districts (Figure 3.9). Other districts, for which the risks could not be calculated in 
this campaign, are known to be at even greater risk of measles epidemics, eg. the 
former Health Authority area of Lambeth, Southwark & Lewisham. 

 
4.2 Process Issues: how can community ‘catch-up’ va ccine 
programmes of this kind be most effectively deliver ed?  
 
This immunisation catch-up programme presented unique challenges in the UK 
context. Firstly the eligible subset of children needed to be identified and invited 
for vaccination. In other major catch-up campaigns (eg. the MR campaign in 
1994; the Meningococcal C vaccine campaign in 1999; and the current 
pneumococcal vaccine catch-up), vaccination of all children in the target category 
has been employed and no effort has had to be extended in identifying an eligible 
subset of children. Secondly, such campaigns have proceeded as nationally 
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organised programmes, with substantial publicity and governmental supporting 
infrastructure. The present programmes were conducted as individual district-
based interventions with a cover of limited local and regional publicity.  Thirdly, 
the vaccine itself had been, and still was to a considerable extent, the subject of 
considerable public concern about vaccine safety. 
 
The issues around optimal programme planning and implementation would be 
better understood following systematic feedback from PCT Immunisation Co-
ordinators (see Recommendations). Nevertheless, a number of process issues 
are suggested by the evaluation to date, both through the review of programme 
statistics and anecdotal feedback to the regional programme planning committees 
and Regional Director of Public Health.  

 
4.2.1   How to effectively identify and invite the eligible subset of children? 
 
The method used by most PCTs in the present programme was for schools to 
send out invitations and consent forms to all parents/caregivers. The completed 
consent form included parental information on previous vaccination history, which 
was the primary source of identification of incompletely vaccinated children 
eligible for the programme. Although it was not a recommended programme 
requirement, several PCTs carried out cross-checking against CHIS records prior 
to vaccination.  
 
This element of the programme was somewhat less effective than anticipated: 
overall only 45% of these forms were returned to the school. In comparison, 
response rates to the MenC campaign in London had generally been in excess of 
60%, even in deprived areas of inner London.  On the other hand, this is better 
than the response to surveys in non-health areas, for example the recent formal 
Ofsted surveys of parents of schoolchildren in London generally achieved 
response rates of 30-40%. There was also a wide variation among schools in 
their success with this method. Several schools in each PCT achieved returns of 
75-80%; for others the returns were as low as 25-30%. The reasons for this 
extremely wide variation remain uncertain and merit further investigation.  
 
The timing of the programmes may have affected the response of this phase. Due 
to the assessed urgency of the epidemic risk, most PCTs arranged for schools to 
send the invitation and consent forms home to parents/caregivers during 
November and December 2004. In some cases these could not be retrieved prior 
to Christmas, and in most PCTs the vaccination sessions were not held until the 
following year. Printed materials were also only readily available in English - 
although translations in 20 languages were available on a dedicated website - 
and this may have been an issue for some communities.  
 
On balance it remains unclear as to whether this method is significantly flawed or 
could work better for most schools under more favourable circumstances or in 
different parts of the country. The ability of some schools to use it successfully 
suggests that it may not be inherently ineffective. Nevertheless its relative 
ineffectiveness in most PCTs remains an obvious concern. (This method is also 
routinely used for the school leavers’ booster, although the response rate is also 
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low, and at this age many young people can self-consent). It is recommended 
that the factors underlying this variation be further investigated.  
 
The major potential alternative for identifying eligible children is to use the child 
health information systems and/or general practice records to target only those 
recorded as not fully vaccinated. A third option, to offer all children a dose of 
MMR, was rejected as inefficient as this would mean a high proportion of children 
receiving an unnecessary third dose, and there were concerns about the 
acceptability of this approach in the present context. 
 
A targeted approach, where only those children recorded as unvaccinated or 
partially vaccinated are invited for MMR, would be based upon general practice or 
CHIS records. Vaccination could then be performed, either in schools or in 
general practice. Only four PCTs employed this kind of approach to invitation with 
vaccination taking place in a general practice setting: three of these were outer 
London trusts with relatively good (but still cumulatively inadequate) MMR 
vaccination rates, where a general practice approach might be expected to be 
relatively effective. The evaluation data for these trusts is not yet available due to 
deficiencies of the replacement child health information systems in North East 
London. It is hoped that these problems will be resolved and that results from 
these PCTs will become available shortly.  
 
One PCT employed a hybrid methodology of using childhood information systems 
to identify eligible children and a school-based programme to deliver the 
vaccines. An evaluation of this method is given in Box 3.3. The parental response 
rate for this approach was very low (23%), but it was highly effective in 
vaccinating nearly all of the children who did respond and were confirmed as 
eligible. It also was more efficient in uncovering deficiencies in the CHIS record 
for some children than the universal approach. A significant proportion of children 
identified as eligible for the programme were shown to be completely vaccinated 
after enquiries through parents and general practices. Nevertheless, on balance, 
and even with a generous allowance for the numbers incorrectly identified as 
eligible at the outset, it appears this method was less successful in reaching and 
vaccinating eligible children than the universal approach with the school-based 
programmes in similar districts (Table 3.1).  

 
4.2.2   How successful were the programmes in reach ing “hard to reach” 
groups?  
 
Given that overall around half of parents/caregivers contacted did not respond to 
the invitation letter, it remains an open question as to whether and in what 
respects children of these parents/caregivers differ in immunisation status from 
those of parents/caregivers who did respond. It is possible, as in conventional 
immunisation programmes, that “hard to reach“ (and relatively unimmunised) 
children were over-represented among the non-responders. On the other hand, 
some parents/caregivers of completely vaccinated children may have elected not 
to reply as the programme was clearly not relevant for their children. Others may 
have preferred to have the vaccination(s) done by their general practitioner. 
Finally a proportion of parents may not have replied on the grounds of opposition 
to or active doubts about the MMR vaccine.  
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It is also significant that PCTs in general identified fewer eligible children than 
predicted through the COVER statistics. While the identification of fewer than 
expected eligible children was anticipated to a degree (as it is known that the 
COVER statistics underestimate true vaccination levels), the magnitude of this 
deficit is such as to raise concerns that the programmes may have been 
selectively inefficient in reaching eligible children. In brief, if completely 
immunised children are over-represented in the returns, the routine COVER 
statistics may be inferred to be relatively accurate, but there may have been a 
problem with under-identification of incompletely and unvaccinated children. 
Alternatively, if the returns are generally representative of the immunisation status 
of the population as a whole, the programmes will be correctly identifying the 
proportions of completely immunised and eligible children, but this suggests that 
the routine vaccination statistics underestimate true vaccination rates to a 
significant extent.  
 
Preliminary examination of this issue in one South West London PCT suggests 
that there was a modest over-representation of completely vaccinated children 
among the programme responders. Evidence that the programmes may have 
been relatively successful in reaching unvaccinated children might also be 
inferred from the comparatively high proportion of completely unvaccinated to 
partly vaccinated children identified by the programme. This is broadly similar to 
the expected proportion through routine vaccination (COVER) statistics: if 
vaccinated children were over-represented in the responses, this might have 
been expected to have been reflected in a lower ratio of unvaccinated to partially 
vaccinated children. 
 
Nevertheless, this matter cannot be determined with the information available and 
is of considerable importance to the evaluation of the programme as a whole. 
Further work in association with particular PCTs to try and better understand this 
situation is recommended.  

 
4.2.3   From identification to vaccination: how can  the proportion of eligible 
children vaccinated be improved? 
 
Overall, in the PCTs using a universal approach and school-based programme, 
nearly 30% of the children identified as eligible were not vaccinated by the 
programme. A number of reasons for loss from the programme at this stage can 
be suggested: the children could have been absent, unavailable or unwell on the 
day, their parents/caregivers preferred GP vaccination, the vaccination history on 
the consent form was unclear, there were clinical reasons on the day not to 
vaccinate, or consent was declined.  
 
Preliminary investigation in a number of PCTs suggests that the withholding of 
parental consent was a significant contributor to this ‘vaccination gap’, particularly 
for younger children. Preference for vaccination by the GP may have been a 
factor for some parents/caregivers. The degree to which refusal of consent, 
especially for younger children, is an inherent part of the school vaccination 
process or can be overcome by, for example,  better access arrangements for 
parents to the vaccination sessions, requires further assessment. 
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Means of reducing loss at this stage of the process would appear to be important 
for the integrity, efficiency and effectiveness of school based programmes. 
Further investigation of the contribution of these various factors is recommended.   

 
4.2.4 Consent and other procedural issues for immun isation for young 
unaccompanied children in a school setting  
 
In some cases school nurses encountered practical problems requiring further 
work prior to vaccination. The intent of the parent/caregiver on a number of 
consent forms was uncertain (the form design may have contributed to this), and 
in a proportion of cases discrepancies between vaccination histories on the 
consent forms and in the child health information system were identified. Some 
PCTs implemented additional checks for verifying that the consenting signatory 
had parental responsibility for the child.  
 
Issues associated with the vaccination session itself included absenteeism and a 
number of other issues 'on the day' resulting in vaccine not being given. Logistic 
issues with transport and storage of printed resources and vaccines (including 
cold chain maintenance) and staff transport have been noted above. 
 
On balance, together with the issues described in 4.2.4, there may be value in the 
development of generic guidelines for the administration of immunisation 
programmes in school settings, including the vaccination of young children not 
competent to give their own consent.  

 
4.3 Wider organisational issues  
 
4.3.1 PCT preparedness and capacity for additional public health 
interventions 
 
All 31 London PCTs participated in this urgent public health programme ”in-year” 
and without sufficient additional funds to cover their costs. Given the urgency of 
the assessed risk, the programme could not be negotiated as part of the annual 
budget round and had to be implemented in-year. The Department of Health 
made available significant special funding (£5,000 per PCT) to assist with 
programme expenses and carried the costs of printed materials, translations and 
vaccines, including their distribution.  
 
Many PCTs found this a challenging exercise, involving planning and project 
management, procurement, training and allocation of sufficient skilled 
professional staff, logistics of acquisition, storage, and distribution of programme 
materials and vaccines, transport of staff, and difficulties in funding the costs of 
the programme. Many PCTs had substantial vacancies in their school nurse 
service and deployed additional primary care staff in order to implement this 
programme. Finally “institutional memory” with respect to vaccine programmes of 
this kind was in short supply for some trusts.  
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These various ”provider” issues should be explored further in order to draw 
lessons from these programmes for similar interventions that might be needed in 
future.  

 
4.3.2   Assimilating and negotiating responses to e merging communicable 
disease risks 
 
The agreement of all PCTs to implement this programme resulted from dialogue 
with the Regional Director of Public Health, Directors of Public Health of Strategic 
Health Authorities and Health Protection Agency representatives over a period of 
two to three months.  
 
At a more local level, responses to disease outbreaks (eg. the mumps outbreaks 
of 2005) are normally agreed between the Health Protection Unit of the Agency 
and the PCTs in the sector. It remains uncertain how interventions of the 
magnitude and public health importance of the present issue, requiring co-
ordinated preventive action London-wide, might be most effectively negotiated if 
the urgency of the problem cannot be accommodated in the NHS annual 
business cycle.  

 
4.4 Where to from here?  
 
Although the programme has been successful in reaching thousands of children, 
low response rates to the consent form and high drop-out rates amongst those 
eligible have limited its effectiveness in reducing susceptibility. Although the 
precise level of risk for future epidemics – in terms of size and timing - is unclear, 
there is no doubt that thousands of London children remain at high lifetime risk of 
measles. As these children age, the risk of measles exposure increases due to 
increased mixing in secondary schools and colleges, and to overseas travel. The 
recent mumps increase suggests that controlling outbreaks in older children and 
students is difficult and there is some evidence that morbidity from measles 
increases with age.  
 
There is some cause for optimism in that there is evidence that uptake of 
schedule MMR vaccination is increasing. However, coverage remains below the 
level required to sustain measles elimination in the medium term and a cohort of 
children affected by the lower rates of coverage will not be routinely re-called 
once they have entered school.  
 
To reduce the risk to individuals and limit the size of any future epidemic, systems 
need to be put in place to offer catch-up immunisation at all available 
opportunities, particularly during school years. As coverage of many vaccine 
preventable diseases is sub-optimal in London, these approaches may also have 
benefits in the prevention of other infections. 
 
In this respect we make a number of recommendations for the NHS in London, 
based on the continuing and deteriorating risk in the medium term of measles 
epidemics. PCTs should institute formal systems for checking the vaccination 
status of schoolchildren and, if required, offering catch-up vaccination at regular 
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opportunities, such as when children enter primary and secondary school and 
when they receive their year 11 booster. Children who have not received two 
doses of MMR should be offered the catch-up doses at these times, possibly 
along with any other missing vaccines. Ideally this process should be 
documented. At a minimum, following up those who have had no MMR in order to 
establish how many receive the vaccine will allow an evaluation of the 
acceptance rate and of the best way to provide vaccination (eg. at school or in 
general practice). These checks can be provided as part of wider health 
promotion activities as recommended in “Our health, our care, our say”  
(http://www.dh.gov.uk/PolicyAndGuidance/OrganisationPolicy/Modernisation/Our
HealthOurCareOurSay/fs/en). 
 
In addition to these formal opportunities PCTs should agree with local GPs and 
other providers a contractual framework and care pathway for providing 
opportunistic vaccination or at least an opportunistic invitation for catch-up 
vaccination at other health care visits, eg. when seen for intercurrent illness or  
elective surgery, etc. Such a framework could extend to involve community 
pharmacists, dentists etc. who may interact with parents more commonly. As part 
of any immunisation training provided in London, the need for catch-up 
vaccination should be emphasised and the principles of opportunistic vaccination 
provision promoted. 
 
Among the major impediments to achieving high vaccination coverage in London 
are the limitations of the routine data held on the child health computer and the 
difficulty in keeping it up to date. Recent problems in relation to the “Connecting 
for Health” programme and any solutions arising from this need to take account of 
the highly mobile population in London and the difficulty of keeping information 
such as children’s age up to date on the child health system.  
 
In addition to any IT solutions identified, PCTs need to invest in and support the 
maintenance of accurate population base registers that allow the scheduling and 
measurement of vaccination status. Systems to identify children who default from 
vaccination should be used to track children who have left an area and to pass on 
information to the new PCT. This will require investment in administration 
together with co-ordination between CHIS and community-based practitioners, 
such as health visitors.  
 
The maintenance of accurate registers will allow better provision of a range of 
health interventions in addition to vaccination. With the potential future availability 
of new vaccines for adolescents (such as HPV) and the increased need for health 
promotion initiatives in older children, it is recommended that ideally the system 
should be sustained until at least 16 years of age to allow rapid and appropriate 
school-based initiatives.  
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This collective catch-up immunisation programme by Primary Care Trusts across 
London resulted in an estimated 43,000 children of primary school age being 
vaccinated against measles, mumps and rubella. This figure is based on over 
39,000 vaccinated children from the 27 PCTs which carried out a school-based 
campaign and projected figures from the four PCTs which vaccinated children via 
general practices. The collective immunisation programmes included an 
estimated 18,000 children who had no previous vaccination history, a group of 
particular importance in reducing the risk of community outbreaks of measles. 
This equates to an estimated reduction of 20,500 in primary school age children 
susceptible to measles infection. 
 
Most of these vaccinations would not have occurred apart from the “Capital 
Catch-up” programme. An unquantified additional number of primary school age 
children are likely to have been vaccinated through general practices, either by 
direct referral from the programme or indirectly as a consequence of publicity 
about the programme. 
 
The collective effect of the PCT campaigns has been a significant reduction in the 
prevalence of susceptible children in the primary school age group and a modest 
reduction in the reproduction number (a measure of risk of sustained epidemic 
transmission) in six PCT clusters (based on former Health Authority districts) 
where this can be measured. 
 
Nevertheless, significant risks of sustained transmission of measles remain in 
several Health Authority districts, and uptake of schedule vaccine is still 
significantly below levels necessary to prevent the continuing accumulation of 
susceptible children. Age cohorts with proportions of susceptible children that are 
cause for concern are now spread across nearly all ages, from pre-school 
through to primary school and secondary school children. The epidemiological 
situation regarding measles cases continues to deteriorate nationally, particularly 
in London.  
 
The catch-up programme has “bought some time” in the significant but modest 
reduction it has achieved in the risk of widespread community epidemics of 
measles. The present rise in uptake of the scheduled vaccine needs to continue, 
as an expression of rising public confidence in the vaccine 2 7, the further efforts 
of the health service and most importantly, to protect children. In addition, PCTs 
in London needs to consider how they could, on a continuing basis and for the 
medium term, design and support interventions in primary care and school 
settings to immunise incompletely vaccinated children of both primary and 
secondary school age. 
 
This evaluation report also raises a number of process issues around catch-up 
campaigns in school settings. These should be investigated further by the 
relevant .organisations. 

 

5     CONCLUSIONS 



39 

 

 
 

1. Health Protection Agency London. Communicable Disease in London. 
London: Health Protection Agency; March 2006 

 
2. HPA. COVER programme: July to September 2006. Commun Dis Rep CDR 

Wkly [serial online] 2006 [cited 13 February 2007]; 16 (51): Immunisation. 
Available at 

        http://www.hpa.org.uk/cdr/archives/2006/cdr5106.pdf   
 
3. Jansen VAA, Stollenwerk N, Jensen HJ, Ramsay ME, Edmunds WJ, 

Rhodes CJ.  Measles outbreaks in a population with declining vaccine 
uptake. Science 2003;301;804 

 
4. Gay N, Ramsay M. Potential for measles transmission in London. 

Unpublished report, Modelling and Immunisation Departments, 
Communicable Disease Surveillance Centre, Colindale, London 2004. 

 
5. Gay N, Choy Y, Fraser G, Ramsay M. Potential for measles transmission in 

London. Report in preparation, Health Protection Agency, 2007. 
 
6. Ramsay M. A strategic framework for the elimination of measles in the 

European Union. Communicable Disease Surveillance Centre, Colindale, 
London, 2002 

 
7. Yarwood J, Noakes K, Kennedy D, Campbell H, Salisbury D. Tracking 

mothers’ attitudes to childhood immunisation 1991-2001. Vaccine. 2005 Dec 
1;23(48-49):5670-87 

 
8. Hadjikoumi I, Niekerk KV, Scott C. MMR catch up Campaign: reasons for 

refusal to consent.  Arch Dis Child 2006;91:621 
 

 

 

 

 

 

REFERENCES 



40 

 
 

 
The report authors are indebted to Y. Choi and N. Gay of the HPA Centre for 
Infections Modelling Department, to staff of the Immunisation Department, CfI for 
the analyses identified in sections 1 and 3, to members of the Technical and Co-
ordinating Groups for the campaign for critical review of the manuscript. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ACKNOWLEDGEMENTS  




