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Abstract  

Background 

Following nearly two decades of increasing tuberculosis in the UK, TB incidence decreased 

by 32% from 2011 to 2015. Explaining this reduction is crucial to informing ongoing TB 

control efforts. 

Methods  

We stratified TB cases notified in the UK and TB cases averted in the UK through pre-entry 

screening between 2011 and 2015 by country of birth and time since arrival. We used 

population estimates and migration data to establish denominators, and calculated incidence 

rate ratios (IRRs) between 2011 and 2015. We calculated the contribution of changing 

migrant population sizes, pre-entry screening, and changes in TB rates to the reduction in TB 

notifications. 

Results: 

TB IRRs fell in all non-EU migrant and UK-born populations between 2011 (IRR 0.61; 95% 

CI 0.59 to 0.64) and 2015 (0.78; 0.73 to 0.83), with the greatest decrease in recent non-EU 

migrants (0.54; 0.48 to 0.61). 61.9% of the reduction in TB notifications was attributable to 

decreases in TB rates, 33.4% to a fall in the number of recent/mid-term non-EU migrants, and 

11.4% to pre-entry screening. A small increase in notifications in EU-born migrants offset the 

reduction by 6.6%. 

Conclusions: 

Large decreases in TB rates in almost all populations accounted for the majority of the 

reduction in TB notifications, providing evidence of the impact of recent interventions to 

improve UK TB control. The particularly large decrease in TB rates in recent non-EU 

migrants provides evidence of the effectiveness of screening interventions that target this 

population. These findings will inform ongoing improvements to TB control. 
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Summary box 
 

What is the key question? 

 

Why has tuberculosis incidence in the UK fallen by nearly one third between 2011 and 2015?  

What is the bottom line?  

 

Large decreases in TB rates across almost all population groups explain the majority of the 

reduction in TB notifications in the UK between 2011 and 2015, with only one third of the 

decline due to decreases in the numbers of migrants from high TB burden countries 

Why read on? 

Our study provides strong evidence of recent improvements in UK TB control. The nearly 

50% decrease in TB rates in recent non-EU migrants suggests that recent interventions that 

target this population (pre-entry screening and the testing and treatment of latent TB 

infection) have been particularly effective. 
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Introduction  

Following major reductions in tuberculosis (TB) during the first eight decades of the 20th 

century 1, TB incidence in the UK increased from the early 1980s to the mid-2000s, reaching 

a peak of 14.1 /100,000 (8,919 cases) in 2011 2, the second highest rate in western Europe 3.  

In the following four years there was a year on year decline in TB incidence, reducing by 

almost a third (32%) to 9.6 /100,000 (6,240 cases) in 2015 2. Understanding the causes of this 

recent reduction is crucial to informing ongoing TB control efforts, and is the key objective 

of this paper. 

Several factors may have contributed to this observed decline.  There has been an increasing 

focus on improving TB control in the UK in recent years, with a diverse range of local 

initiatives 4 5 6 7 8 9 10, and most recently a coordinated national approach as set out in the 

Collaborative TB Strategy for England 12 13. In 2011, following a pilot initiated in 2005, the 

UK rolled out a  UK pre-entry TB screening programme, requiring visa applicants from high 

TB incidence countries (≥40/100,000), who intend to stay in the UK for longer than six 

months to be certified free of pulmonary TB before they can apply for a visa11.  In addition, 

changes in patterns of migration to the UK may have had an impact, as migration can have a 

considerable influence on TB epidemiology in countries such as the UK, in which a high 

proportion of cases occur in the non-native born population 14 15 16 17.  

In this study, we aim to quantify the relative contribution of changes in migration to the UK, 

UK pre-entry screening, and changes in TB rates in different population groups to the decline 

in TB notifications in the UK from 2011-2015. 

Methods  

Data sources 

Numerators  

All TB cases notified to the UK enhanced tuberculosis surveillance systems 2 between 1st 

January 2011 and 31st December 2015  who had country of birth recorded (96% of all cases) 

were included in the study. Cases were stratified into groups according to year of notification, 

country of birth and, for non-EU born TB cases, the time between arrival in the UK and TB 

notification. The five most common countries of birth (UK, India, Pakistan, Bangladesh and 

Somalia), accounting for 70% of all notifications, were analysed individually. Cases from all 

other countries of birth were grouped into four categories according to the 2010 WHO-

estimated TB incidence in their country of origin 18 : <40, 40-150, 151-250 and >250 cases 

per 100,000.  EU and non-EU countries were grouped separately due to differences in the 

availability of denominator data (see below).  

For non-EU born TB cases, time from arrival in the UK to TB notification was used to 

classify them as recent migrants (<2 years since arrival), mid-term migrants (2-5 years since 

arrival) and long-term migrants (>5 years since arrival). For 6.4% of records, the year of 

entry was missing. Missing data were imputed based on country of origin, age and year of 

notification, and subsequently treated as complete data (appendix A1). 
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Population denominators 

To obtain appropriate person-year denominators for observed TB cases, a combination of 

population estimates and migration data were used.  

Resident population estimates were obtained from the Office for National Statistics 19 and 

stratified by country of birth and year. 

There is no single source of data on migration flows into and out of the UK 20. To estimate 

the annual population size of non-EU migrant groups by country of birth and time since 

entry, data on the number of visas granted and asylum applications to the UK for each 

country were obtained from the Home Office 21. We included data on visa / asylum numbers 

from 2007-2010, as well as the study period (2011-2015), as this affects the population 

denominator for recent and mid-term migrants in the study period. The  person-year 

contributions of new migrants that remain in the UK each year was estimated based on 

distributions of length of stay for different types of visa / asylum applications treating new 

migrants as having arrived at the beginning of each year (appendix A2). For instance, the 

number of recent migrants (<2 years since arrival)  in the UK in 2011 comprises those 

migrating to the UK in 2011, plus those that migrated in 2010 who are predicted to have 

remained in the country in 2011.  Similarly, the number of mid-term migrants (2-5 years 

since arrival) in 2011 comprises those arriving in the years 2007-2009 who are predicted to 

have remained in the UK until 2011.  The annual denominator for long-term migrants (>5 

years since arrival) was estimated by subtracting the derived denominator for recent migrants 

from each country of origin from the ONS total resident population for each country for each 

year, under the assumption that all those in the resident population contribute a whole person 

year.  

Denominators for non-UK EU-born populations are based on population estimates alone, as 

visas are not required for EU migrants, and no other data are available to subdivide them 

according to time since arrival. 

Pre-entry screening (PES) 

Data on the number of cases of active TB identified through PES by country were obtained 

from the PHE pre-entry TB screening monitoring system 11. We assumed that TB cases 

detected overseas through PES would have become TB cases notified in the UK in that year 

or the next if, in the absence of PES, they would have successfully been granted a visa and 

travelled to the UK. We therefore adjusted the number of cases identified through PES by the 

visa approval rate by country and visa type 22 to calculate the number of cases of TB averted 

among the recent migrant group.  

Statistical analysis 

Notification rates per 100,000 for each of the different population groups studied ( λ ) were 

calculated based on the number of notified TB cases (n) and estimated person-year 

denominators (N) for each group. Incidence rate ratios (IRR) and 95% confidence intervals 

were calculated for the change in TB incidence rates between 2011 and 2015.  
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To examine the separate impact of changes in rates of TB and/or changes in the sizes of the 

different population groups on changes in TB notifications between 2011 and 2015 we 

calculated the predicted number of 2015 TB notifications for each country of birth / time 

since entry if (a) only the incidence rates had changed and population sizes had stayed the 

same, and (b) only the population sizes had changed and incidence rates had stayed the same 

(i.e. the impact of migration alone). 

Calculations 

1) The proportion of TB cases in recent migrants detected by PES, P was calculated as: 

𝑃 =
𝐶𝑎𝑠𝑒𝑠 𝑖𝑑𝑒𝑛𝑡𝑖𝑓𝑖𝑒𝑑 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑃𝐸𝑆

𝐶𝑎𝑠𝑒𝑠 𝑖𝑑𝑒𝑛𝑡𝑖𝑓𝑖𝑒𝑑 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑃𝐸𝑆 + 𝑛𝑜𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 2 𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 𝑒𝑛𝑡𝑟𝑦
 

2) The number of notified cases among recent migrants was defined as:  

𝑛𝑜𝑡𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 = 𝑁 ∙ 𝜆 ∙ (1 − 𝑃) 

3) The relative contributions of PES, changing population sizes, and TB rate changes to 

the overall TB notifications change between 2011 and 2015 was estimated by 

changing N, λ, or P from 2011 to 2015 levels in turn, while keeping the other 

quantities fixed at 2011 levels.   

 

4) We estimated differences in notified cases between 2015 and 2011 attributable to each 

factor as: 

change in population size/migration = 𝑁2015 ∙ 𝜆2011 ∙ (1 − 𝑃2011) − 𝑛2011 

change in TB rate = 𝑁2011 ∙ 𝜆2015 ∙ (1 − 𝑃2011) − 𝑛2011 

change in P = 𝑁2011 ∙ 𝜆2011 ∙ (1 − 𝑃2015) − 𝑛2011 

where n2011 is the number of notified cases in 2011, Ni are population sizes,  λ I are TB 

rates, and Pi the proportion of cases identified through PES (recent non-EU migrants 

only)  for respective years. 

5) We rescaled individual contributions to match the observed total difference because 

the sum of predicted differences for each factor may differ from the observed total (all 

factors in combination). 

6) We divided the differences associated with each factor by the total difference in 

notifications between 2011 and 2015 to give percentage contributions for each factor 

or group as follows: 

% contribution to overall reduction = predicted group difference total difference⁄ . 

 

Results are subject to assumed distributions for length of stay in the UK for different 

visa/asylum types. If the lengths of stay are longer or shorter in reality, this will alter the 

population sizes. We therefore conducted a sensitivity analysis to assess the impact of 

altering the assumed length of stay of different visa types (appendix A6).  
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To assess the impact of changes in TB rates in recent and mid-term migrants’ countries of 

origin, we analysed the predicted change in TB rates that would have occurred according to 

the IRR of WHO-estimated TB incidence by country of birth between 2011 and 2015, and the 

observed change in TB rates (including both TB notifications in the UK and cases averted by 

PES) in the same time period). 

 

Results  

Overall changes in TB notifications, 2011-2015 

Overall there were 2,428 fewer TB notifications in the UK in 2015 compared to 2011 (table 

1).  The largest reduction in notifications was among non-EU migrants, with 473 fewer 

notifications in recent migrants, 793 fewer in mid-term migrants and 853 fewer in long-term 

migrants, together accounting for 87% of the overall reduction. There was a reduction of 470 

notifications in the UK-born population. At the level of individual country of birth, the largest 

reductions in notifications were among migrants from India, Pakistan, countries with a WHO-

estimated TB incidence of >250/100,00 and the UK-born, with a particularly steep fall in 

notifications between 2013-2015 (figure 1). 

Changes in population sizes, 2011-2015 

The total numbers of visas granted / asylum applications to the UK decreased between 2007 

and 2015, but with peaks around 2009-2011 for many countries (figure 2). For all except the 

≤ 150 per 100,000 TB incidence countries there was a decline in total visas granted from 

2011 to 2015, but the decrease has varied by visa type in different countries. For the majority 

of countries of birth, denominators for recent migrants declined between 2011 and 2015 

(Table 1). For instance, person-year contributions for recent migrants from India and Pakistan 

fell by 28% and 62% respectively. Conversely, there was a 24% increase in person-year 

contributions for those born in the EU, and a 2% increase for those born in the UK.  

Changes in TB notifications, TB incidence and population sizes in migrant 

populations 

For non-EU migrants, the reductions in notifications between 2011 and 2015 were due to 

either a significant decrease in TB rates, a reduction in numbers of recent and mid-term 

migrants, or both (table 1). For instance, in recent migrants from India there was a net 

reduction of 185 cases between 2011 and 2015 due to a near-halving in TB rates (IRR 0.52) 

and a 28% reduction in new migrants.  

For all non-EU migrant groups, the size of the long-term migrant population increased over 

the study period. However, TB notifications have declined for migrants from almost all these 

countries, leading to overall reductions in TB rates despite the increases in population size. 

For example, incidence rates declined markedly in long-term migrants (IRR 0.62), leading to 

a reduction in 853 cases despite a 20% increase in population size. 

The only exception to the general decrease in TB notifications was among migrants from EU 

countries, in which there were small, non-significant increases in TB rates and increases in 

population sizes. However, as EU-migrants contribute only a small number of TB 
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notifications in the UK (<8% in 2015), these increases had only a small impact on overall TB 

numbers (161 more notifications over the study period). 

Changes in TB notifications, TB incidence and population size in the UK-born 

population 

For the UK-born population, a 12% reduction in TB incidence (IRR 0.78) led to 470 fewer 

TB notifications, despite a small increase in the overall size of the population (1.6%).  

Cases of active TB identified through the UK pre-entry screening programme 

The number of TB cases identified through the PES programme increased year on year 

between 2011 and 2015 (table A4). In 2015, 382 additional cases of active pulmonary TB 

were identified and treated outside the UK through PES, compared to 84 in 2011.  

Changes in TB incidence in migrant countries of origin 

WHO TB incidence estimates suggest that TB rates have fallen for the majority of countries 

in the world between 2011 and 2015. The ratio of the predicted number of cases in UK recent 

and mid-term migrants based on WHO TB incidence estimates and the observed number of 

cases (including both TB notifications in the UK and those averted through PES) varies 

considerably by country of birth, and does not show a clear trend between 2011 and 2015 

(table S5). Of note, the TB rates observed in those migrating to the UK are quite different to 

the WHO-estimated incidence in their countries of origin.  

Contributions of changing population sizes, pre-entry screening and TB rates to 

changes in TB notifications, 2011-2015 

On examining the separate impact of changes in rates of TB ( λ ) and changes in population 

sizes (N) on the number TB notifications between 2011 and 2015 (figure 3), we found that 

for recent and mid-term non-EU migrants the reduction in population size and the reduction 

in TB rates had almost equal contribution to the net change in TB notifications. However, for 

long-term non-EU migrants the factors diverge, and if TB rates in these population groups 

had not declined, the increase in the population size would have resulted in a marked increase 

in TB cases.  

Our estimates of the relative contribution of changing population sizes, pre-entry screening 

(PES), and changes in TB rates to the overall reduction in TB notifications in the UK 

between 2011 and 2015 (table 2) suggest that more than half (54.5 %) of the reduction was 

due to falls in the TB rate in the UK-born and long-term non-EU migrants, one third (33.4%) 

to changes in non-EU migration to the UK, 11.4% to cases of TB averted in the UK due to 

PES, and 7.4% to reductions in the TB rate in recent/mid-term non-EU migrants. The small 

increase in the number of EU migrants and rates of TB in this group offset the reduction in 

notifications by 6.6%. 

The sensitivity analysis showed that the overall conclusions of the analysis were not changed 

by altering the assumed lengths of stay distributions of migrants to be longer or shorter (table 

S6). The only notable change to the estimated contributions was a greater estimated impact of 

the reduction in TB rates in recent/mid-term non-EU migrants if lengths of stay are 
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substantially longer, increasing from 7.4% to 15.3%. This is primarily due to an increase in 

the population size in the mid-term migrant group with longer assumed lengths of stay 

(appendix A6).  
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Table 1. TB cases notified in 2011 and 2015 by country of birth/WHO incidence group and time since arrival in UK, 

person-year denominators (N) and TB rates per 100,000 person-years. Comparisons in terms of absolute difference (Diff 

TB), incidence rate ratios (IRR) and ratios of denominators (N).  

Country/ 

WHO 

incidence 

group(per 

100,000 

pop) 

Time since 

arrival 

2011 2015 
 

2015 vs. 2011 

TB N (1000s) 

Rate per 

100,000 TB 

N 

(1000s) 

Rate per 

100,000 

Diff TB (% 

change) IRR 

p-

value 

Ratio 

N 

<40 <2 years 16 183.5 8.7 14 179.7 7.8 -2 (-13%) 0.89 (0.44, 1.83) 0.758 0.98 

 2-5 years 23 299.3 7.7 17 222.3 7.6 -6 (-26%) 1.00 (0.53, 1.86) 0.989 0.74 

 >5 years 129 774.0 16.7 113 898.4 12.6 -16 (-12%) 0.75 (0.59, 0.97) 0.029 1.16 

40-150 <2 years 89 174.1 51.1 105 203.0 51.7 16 (18%) 1.01 (0.76, 1.34) 0.933 1.17 

 2-5 years 145 233.3 62.1 83 223.3 37.2 -62 (-43%) 0.60 (0.46, 0.78) <0.001 0.96 

 >5 years 261 450.8 57.9 190 495.9 38.3 -71 (-27%) 0.66 (0.55, 0.80) <0.001 1.10 

151-250 <2 years 109 39.4 276.8 32 27.0 118.4 -77 (-71%) 0.43 (0.29, 0.63) <0.001 0.69 

 2-5 years 205 96.4 212.6 89 60.1 148.0 -116 (-57%) 0.70 (0.54, 0.89) 0.004 0.62 

 >5 years 231 206.9 111.7 234 333.5 70.2 3 (1%) 0.63 (0.52, 0.75) <0.001 1.61 

>250 <2 years 138 71.5 193.0 91 57.0 159.8 -47 (-34%) 0.83 (0.64, 1.08) 0.162 0.80 

 2-5 years 201 164.6 122.1 107 91.4 117.0 -94 (-47%) 0.96 (0.76, 1.21) 0.723 0.56 

 >5 years 621 815.7 76.1 492 897.6 54.8 -129 (-21%) 0.72 (0.64, 0.81) 0.000 1.10 

India <2 years 297 134.9 220.2 112 97.0 115.5 -185 (-62%) 0.52 (0.42, 0.65) <0.001 0.72 

 2-5 years 633 210.9 300.2 291 108.9 267.3 -342 (-54%) 0.89 (0.78, 1.02) 0.101 0.52 

 >5 years 937 407.2 230.1 700 589.1 118.8 -237 (-25%) 0.52 (0.47, 0.57) <0.001 1.45 

Pakistan <2 years 167 60.3 277.0 43 23.1 185.9 -124 (-74%) 0.67 (0.48, 0.94) 0.020 0.38 

 2-5 years 229 79.2 289.0 161 65.8 244.8 -68 (-30%) 0.85 (0.69, 1.04) 0.107 0.83 

 >5 years 730 330.5 220.9 485 414.1 117.1 -245 (-34%) 0.53 (0.47, 0.59) <0.001 1.25 

Bangladesh <2 years 31 16.9 184.0 13 7.3 176.9 -18 (-58%) 0.96 (0.50, 1.84) 0.906 0.44 

 2-5 years 90 35.7 252.2 38 17.2 220.9 -52 (-58%) 0.88 (0.60, 1.28) 0.493 0.48 

 >5 years 170 188.5 90.2 166 192.4 86.3 -4 (-2%) 0.96 (0.77, 1.18) 0.682 1.02 

Somalia <2 years 49 3.7 1331.6 13 1.5 887.7 -36 (-73%) 0.67 (0.36, 1.23) 0.194 0.40 

 2-5 years 92 15.9 578.7 39 8.6 452.5 -53 (-58%) 0.78 (0.54, 1.14) 0.198 0.54 

 >5 years 287 88.4 324.6 133 103.9 128.0 -154 (-54%) 0.39 (0.32, 0.48) <0.001 1.18 

Non-EU 

total 
<2 years 896 684.2 131.0 423 595.6 71.0 -473 (-53%) 0.54 (0.48, 0.61) <0.001 0.87 

 2-5 years 1618 1135.4 142.5 825 797.6 103.4 -793 (-49%) 0.73 (0.67, 0.79) <0.001 0.70 

 >5 years 3366 3262.0 103.2 2513 3925.0 64.0 -853 (-25%) 0.62 (0.59, 0.65) <0.001 1.20 

 All 5880 5081.7 115.7 3761 5318.2 70.7 -2119 (-36%) 0.61 (0.59, 0.64) <0.001 1.05 

            

EU <40 All 209 2292.0 9.1 273 2737.0 10.0 64 (31%) 1.09 (0.91, 1.31) 0.329 1.19 

EU 40-150 All 99 290.0 34.1 196 465.0 42.2 97 (98%) 1.23 (0.97, 1.57) 0.087 1.60 

EU total All 308 2582.0 11.9 469 3202.0 14.6 161 (52%) 1.23 (1.06, 1.42) 0.005 1.24 

            

UK N/A 2221 54787.0 4.1 1751 55642.0 3.1 -470 (-21%) 0.78 (0.73, 0.83) <0.001 1.02 

            

TOTAL  8409 62450.7 13.5 5981 64162.2 9.3 -2428 (-29%) 0.69 (0.67, 0.72) <0.001 1.03 
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Table 2. TB notifications, cases identified by pre-entry screening (PES), population sizes and estimated impact of changes in migration, TB rates and PES on TB 

notifications between 2011 and 2015. Groups are: non-EU migrants (arrived in the UK within 5 years), long-term non-EU migrants (arrived in the UK more than 5 

years previously), EU-born migrants and UK-born. 

  2011 2015 Impact on notifications 

Population 

Notified 

TB PES TB 

Population 

(1000s) Notified TB PES TB 

Population 

(1000s) Migration TB rates PES Total 

Recent & mid-term 
migrants (non-EU) 

2514 64 1820 1248 318 1393 -894 (-33.4%) -197 (-7.4%) -305 (-11.4%) -1266 (-52.1%) 

Long-term migrants 

(non-EU) 
3366 0 3262 2513 0 3925 908 -1357 0 -853 (-35.1%) 

EU-born migrants 308 0 2582 469 0 3202 100 (4.6%) 43 (2.0%) 0 (0.0%) 161 (6.6%) 

UK-born 2221 0 54787 1751 0 55642 35 -497 0 -470 (-19.4%) 

 



12 
 

 

Discussion  

 

This is the first published population-level study combining data on TB notifications by 

country of birth and time since arrival, data on immigration by year and country of origin, 

and data on the yields of cases identified through pre-entry TB screening to examine the 

relative contributions of each of these factors to changes in TB epidemiology.  

Our results show that decreases in TB rates in almost all population groups, accompanied by 

declining numbers of new migrants from high TB burden countries and the impact of PES 

have led to the marked decreases seen in TB notifications in the UK from 2011 to 2015.  

We found that only one third (33.4%) of the reduction in UK TB notifications in the four year 

period 2011-2015 can be attributed to the decrease in the number of recent and mid-term 

migrants from high TB burden countries, with the remainder being independent of changes in 

the size of migrant population groups.  

A number of previous studies have tried to understand the impact of migration on TB 

epidemiology in low TB incidence countries 14 23 24 25. Only two of these studies attempted to 

quantify the association between immigration and TB incidence 17 24, although neither 

attempted to quantify the impact of migration from different individual countries of birth, or 

the relative contribution of migration compared to other factors in influencing overall TB 

epidemiology . In addition, although the risk of reactivation of latent TB remains high for 

many years 16, these studies only explored associations between TB  and changes in 

migration in at most the same and the preceding year, and so were unable to explore the 

impact of migration over a longer time period.  

Our finding that two thirds of the reduction in TB notifications cannot be explained by 

changes in migration provides strong evidence that interventions to improve UK TB control, 

both within the UK and through pre-entry screening, are starting to have an important impact.  

Following a successful pilot in 15 countries from 2005 to 2011, from 2012 the UK TB pre-

entry screening programme was rolled out to all long term (>6 months) visa applicants from 

high TB burden countries 11. This led to the identification and treatment of 990 cases of 

active pulmonary TB among visa applicants from 2011-2015.  We estimate that 821 of these 

cases are likely to have had their visas granted and so, if the programme has not been in 

place, would have entered the UK with untreated TB. We estimate that this intervention led 

to 11.4% of the reduction in UK TB cases. 

We estimate that more than half (54.5%) of the reduction in TB cases in the study period was 

due to reductions in TB rates within the UK, independent of either changes in migration or 

the impact of PES. The fact that this observed reduction in TB rates was seen across different 

population groups, including long-term migrants and the UK-born, suggests that it is likely to 

reflect the combined impact of a variety of interventions to improve TB services across the 

UK.  These interventions include the establishment and roll out of Cohort Review 9, local 

projects for the testing and treatment of latent TB infection in new migrants 4 5 6 7 8, the 
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establishment of the London Find and Treat service 10, the establishment of the national TB 

MIRU-VNTR Strain Typing Service 26, the establishment of TB control boards in some 

areas, and more recently the publication and roll-out of the Collaborative TB Strategy for 

England in January 2015 12. This strategy built upon the local work that went before it, 

focusing on ten key areas for action and providing new investment for a national programme 

of migrant latent TB testing and treatment 27, the setting up of TB Control Boards to cover the 

whole of England, and the establishment of a national TB programme office.   

While data are not available to explore the relative impacts of each of these different 

interventions on the reductions in cases, our analyses of changes in TB rates by country of 

birth and time since arrival in the UK help identify the population groups where 

improvements have been greatest. The biggest reductions in rates was seen in recent non-EU 

migrants, in whom rates almost halved (IRR 0.54), but there were also substantial decreases 

in rates in mid- and long-term non-EU migrants (IRRs 0.73 and 0.62 respectively). This 

suggests that interventions targeted at migrant populations may have been particularly 

effective. 

It is possible that some of the reduction in rates in recent migrants could reflect reduction in 

TB incidence in their countries of origin. Our analysis of predicted and observed TB rates 

based on WHO-estimated incidence by country of origin did not show a consistent pattern, 

which makes it unlikely that changes in incidence in migrants’ countries of origin have had 

an important impact in the UK. Of note, TB rates in migrants to the UK are quite different to 

the WHO-estimated incidence in their countries of origin, suggesting that migrants are not 

typical of the overall population in their countries of origin 28. Finally, the fact that the 

observed reduction in TB rates in the UK was seen across population groups, including in the 

UK-born in whom rates fell by 22% (IRR 0.78), suggests that any influence of changes in 

incidence rates in migrants’ countries of origins is likely to have been small. 

A further possible explanation for the reduction in TB rates not directly attributed to changes 

in migration or PES is the indirect impact of these factors on reducing onward transmission. 

While this may have contributed to some of the observed reduction in TB rates, previous 

studies have shown that there is only very limited TB transmission from TB high-prevalence 

immigrant populations to TB low-prevalence native populations 29 30. The fact that TB 

notifications have fallen in all ethnic groups in the UK, with the second highest reduction 

observed in the White ethnic group 31, therefore suggests that the indirect impact of changes 

in migration is likely to have made only a small contribution to the overall reduction in 

notifications.  

Our findings are subject to some limitations. First, exact data on the number of migrants 

entering and leaving the UK each year are not collected, so we used derived denominators 

based on visa / asylum data, and distributions for subsequent lengths of stay. Visa and asylum 

applications, although not necessarily representing the true number of people entering the 

country, provide a good proxy denominator to determine changes in TB rates over time, 

assuming that any differences between true numbers entering and visa/asylum applications 

does not change markedly over time. 
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Second, our assumptions on length of migrant stay may have an impact on the denominator, 

particularly for mid-term migrants. However, sensitivity analyses in which lengths of stay 

were assumed to be longer or shorter did not change our overall conclusions. 

Our study has important implications for TB control in the UK.  The finding that two thirds 

of the reduction in TB is likely due to recent improvements in TB control provides important 

evidence to support ongoing TB control efforts. The fact that the greatest reduction in TB 

rates occurred in recent  migrants provides evidence of the effectiveness of interventions, 

such as  pre-entry screening and the testing and treatment of latent TB infection,  that 

particularly target this population. In addition, the fact that the reduction in TB rates has 

occurred across almost all population groups, including long-term migrants and the UK born, 

suggests that the wide range of interventions set out in the Collaborative TB Strategy for 

England  are starting to have an important impact.  To ensure that these early improvements 

lead to further reductions in cases will require a sustained effort to build upon initial 

successes and respond to the changing epidemiology of TB in the UK. A particular challenge 

will be to ensure that new migrants to the UK do not face barriers to accessing health services 

which could create obstacles to latent TB screening and the early diagnosis and treatment of 

active disease 32 . In addition, the increasing proportion of TB cases with social risk factors 31 

illustrates the need to further reach out and respond to the needs of vulnerable underserved 

groups 33 . In an environment of constrained public finances, maintaining the focus on TB 

control will be challenging. However, previous examples of the human, public health and 

financial costs of allowing successful TB control efforts to unravel 34 demonstrate the 

importance of sustaining efforts to eliminate TB as a public health problem 12.    

 

Figures 

 

Figure 1. TB cases notified from 2011 to 2015 by country of birth/WHO incidence group and time since arrival 

in UK.  

 

Figure 2. Numbers of visas granted by type (work, study and family/dependent) and asylum applications 

between 2007-2015 by country of birth /WHO incidence group. EU data are not available. 

 

Figure 3. Change in TB notifications from 2011 to 2015 by country of birth/WHO incidence group, observed 

change (bars) and predicted changes (lines) if only TB rates had changed (but the population size had stayed the 

same) and if only the size of the population had changed (with no change in TB rates). 
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