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Methods 

Data handling and covariates 

The numbers of hospitalisations for each outcome (i.e. all acute RTIs, acute upper RTIs, acute lower RTIs) 
were aggregated at the Health and Social Care Information Centre into count variables within strata 
based on all possible combinations of the following covariates: age group (0-4 years; 5-9 years; 10-14 
years), sex (male; female), Middle Super Output Area (MSOA), admission month, and admission year. 
MSOA is a geographical indicator for areas with 5,000 to 15,000 inhabitants.[S1] 

Mid-year population estimates were obtained from the Office for National Statistics website according to 
strata based on all possible combinations of the covariates outlined above, with the exception of 
month.[S2] Monthly values were calculated through linear interpolation of mid-year estimates, taking 
into account the 2011 boundary changes to a small subset of MSOAs.[S2] 

Indicators for region and urbanisation level were defined through linkage at MSOA level with relevant 
data obtained through the Office of National Statistics.[S2] Nine regions were defined, namely: Greater 
London, North East, North West, Yorkshire and The Humber, East Midlands, West Midlands, East of 
England, South East, and South West. Urbanisation level was dichotomised into rural and urban, with 
urban areas being MSOAs where the majority of the population lives in a settlement with more than 
10,000 inhabitants. Finally, MSOA-level linkage to the 2010 English Index of Multiple Deprivation was 
performed using data obtained through Public Health England,[S3] with subsequent categorisation into 
Index of Multiple Deprivation quintiles.  

Population estimates (denominator) and hospitalisation counts for RTIs (numerator) were then grouped 
according to strata based on all possible combinations of the following covariates: age group, sex, region, 
urbanisation level, Index of Multiple Deprivation quintile, admission month, and admission year. 

 

Statistical analyses 

A negative binomial distribution was favoured over a standard Poisson distribution given over-dispersion 
in the RTI admission rates.[S4] Population estimates for each stratum were included in the model as an 
offset variable.[S5] For each variable, an admission rate ratio was produced via exponentiation of the 
Beta coefficient.[S4] For continuous variables, this can be interpreted as the change in monthly hospital 
admission rate per increase of a single unit of that variable. For subgroups of categorical variables this is 
the ratio of the monthly admission rate versus that of the reference group of that variable.  

The step change was modelled using a dummy variable coded ‘0’ before and ‘1’ after the law’s 
introduction. An interaction variable of this dummy with time was added to model the slope change. The 
model also included time throughout the study period (continuous variable) to capture any long-term 
secular trend. We tested for non-linearity of the time trend by including a quadratic term for the time 
variable, which produced a non-significant result for all models, suggesting that a linear model gave an 
appropriate fit to the data. Seasonality of RTI admissions was modelled using a separate categorical 
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variable for month. Analyses were furthermore adjusted for a number of potential confounders 
stipulated a priori: population age group, sex, Index of Multiple Deprivation quintile, urbanisation level, 
and English region.  

All models were thus adjusted for the underlying temporal trend, seasonal influences, and a fixed set of 
potential confounders, and allowed for both a step change and a slope change to occur following the 
introduction of smoke-free legislation. In addition, we considered the inclusion of autoregressive terms 
to account for temporal autocorrelation and moving average processes, which were evaluated through 
(partial) autocorrelation function plots. Aikaike’s information criterion was used to select terms that 
significantly improved model fit. The following autoregressive (AR) terms were thus included: AR(12) for 
RTIs, and AR(12) and AR(24) for lower RTIs. No important moving average processes were identified. The 
functional form for the primary models is provided below.  

1. Primary model, outcome (Y) = hospital admissions for RTIs 

log𝑌𝑡 = 𝐵0 + 𝐵1𝑇𝑇𝑇𝑇𝑡 + 𝐵2𝑃𝑃𝑃𝑇𝑃𝑃𝑡 + 𝐵3(𝑇𝑇𝑇𝑇𝑡 × 𝑃𝑃𝑃𝑇𝑃𝑃𝑡) + 𝐵4𝑌𝑡−12 + 𝐵5𝐹𝑇𝐹𝐹𝐹𝐹𝐹𝑃𝑡 +
𝐵6𝑀𝐹𝐹𝑃ℎ𝑡 + 𝐵7𝐴𝐴𝐹𝑇𝑃𝑡 + 𝐵8𝑀𝐹𝑃𝑡 + 𝐵9𝐽𝐹𝐽𝑇𝑡 + 𝐵10𝐽𝐹𝑃𝑃𝑡 + 𝐵11𝐴𝐹𝐴𝐹𝐴𝐴𝑡 + 𝐵12𝑆𝑇𝐴𝐴𝑇𝑇𝐹𝑇𝐹𝑡 +
𝐵13𝑂𝑃𝐴𝑃𝐹𝑇𝐹𝑡 + 𝐵14𝑁𝑃𝑁𝑇𝑇𝐹𝑇𝐹𝑡 + 𝐵15𝐷𝑇𝑃𝑇𝑇𝐹𝑇𝐹𝑡 + 𝐵16𝐴𝐴𝑇5−9 𝑦𝑦𝑦𝑦𝑦𝑡 + 𝐵17𝐴𝐴𝑇10−14 𝑦𝑦𝑦𝑦𝑦𝑡 +
𝐵18𝑀𝐹𝑃𝑇𝑡 + 𝐵19𝐸𝐹𝐴𝐴 𝑀𝑇𝑀𝑃𝐹𝐽𝑀𝐴𝑡 + 𝐵20𝐸𝐹𝐴𝐴 𝑃𝑜 𝐸𝐽𝐴𝑃𝐹𝐽𝑀𝑡 + 𝐵21𝑁𝑃𝐹𝐴ℎ 𝐸𝐹𝐴𝐴𝑡 + 𝐵22𝑁𝑃𝐹𝐴ℎ 𝑊𝑇𝐴𝐴𝑡 +
𝐵23𝑆𝑃𝐹𝐴ℎ 𝐸𝐹𝐴𝐴𝑡 + 𝐵24𝑆𝑃𝐹𝐴ℎ 𝑊𝑇𝐴𝐴𝑡 + 𝐵25𝑊𝑇𝐴𝐴 𝑀𝑇𝑀𝑃𝐹𝐽𝑀𝐴𝑡 + 𝐵26𝑌𝑃𝐹𝑌𝐴ℎ𝑇𝐹𝑇 𝐹𝐽𝑀 𝐴ℎ𝑇 𝐻𝐹𝑇𝐹𝑇𝐹𝑡 +
𝐵27𝑈𝐹𝐹𝐹𝐽𝑡 + 𝐵28𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 2𝑡 + 𝐵29𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 3𝑡 + 𝐵30𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 4𝑡 +
𝐵31𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 5𝑡 + log𝐴𝑃𝐴𝐹𝑃𝐹𝐴𝑇𝑃𝐽 𝑇𝐴𝐴𝑇𝑇𝐹𝐴𝑇 + 𝑇𝑡  

NB: B1captures the underlying time trend, with Time ranging from ‘0’ in January 2001 to ‘143’ in 
December 2012; 𝐵2 captures the level (‘step’) change after the policy, with Policy coded as ‘0’ pre-
legislation and ‘1’ post-legislation; 𝐵3 captures change in trend (‘slope’) after the policy; 𝐵4 captures the 
RTI incidence from same month one year earlier (lagged variable); 𝐵5−31 capture the impact of 
(dichotomous) covariates. IMD=Index of Multiple Deprivation 

2. Primary model, outcome (Y) = hospital admissions for upper RTIs 

log𝑌𝑡 = 𝐵0 + 𝐵1𝑇𝑇𝑇𝑇𝑡 + 𝐵2𝑃𝑃𝑃𝑇𝑃𝑃𝑡 + 𝐵3(𝑇𝑇𝑇𝑇𝑡 × 𝑃𝑃𝑃𝑇𝑃𝑃𝑡) + 𝐵4𝐹𝑇𝐹𝐹𝐹𝐹𝐹𝑃𝑡 + 𝐵5𝑀𝐹𝐹𝑃ℎ𝑡 +
𝐵6𝐴𝐴𝐹𝑇𝑃𝑡 + 𝐵7𝑀𝐹𝑃𝑡 + 𝐵8𝐽𝐹𝐽𝑇𝑡 + 𝐵9𝐽𝐹𝑃𝑃𝑡 + 𝐵10𝐴𝐹𝐴𝐹𝐴𝐴𝑡 + 𝐵11𝑆𝑇𝐴𝐴𝑇𝑇𝐹𝑇𝐹𝑡 + 𝐵12𝑂𝑃𝐴𝑃𝐹𝑇𝐹𝑡 +
𝐵13𝑁𝑃𝑁𝑇𝑇𝐹𝑇𝐹𝑡 + 𝐵14𝐷𝑇𝑃𝑇𝑇𝐹𝑇𝐹𝑡 + 𝐵15𝐴𝐴𝑇5−9 𝑦𝑦𝑦𝑦𝑦𝑡 + 𝐵16𝐴𝐴𝑇10−14 𝑦𝑦𝑦𝑦𝑦𝑡 + 𝐵17𝑀𝐹𝑃𝑇𝑡 +
𝐵18𝐸𝐹𝐴𝐴 𝑀𝑇𝑀𝑃𝐹𝐽𝑀𝐴𝑡 + 𝐵19𝐸𝐹𝐴𝐴 𝑃𝑜 𝐸𝐽𝐴𝑃𝐹𝐽𝑀𝑡 + 𝐵20𝑁𝑃𝐹𝐴ℎ 𝐸𝐹𝐴𝐴𝑡 + 𝐵21𝑁𝑃𝐹𝐴ℎ 𝑊𝑇𝐴𝐴𝑡 +
𝐵22𝑆𝑃𝐹𝐴ℎ 𝐸𝐹𝐴𝐴𝑡 + 𝐵23𝑆𝑃𝐹𝐴ℎ 𝑊𝑇𝐴𝐴𝑡 + 𝐵24𝑊𝑇𝐴𝐴 𝑀𝑇𝑀𝑃𝐹𝐽𝑀𝐴𝑡 + 𝐵25𝑌𝑃𝐹𝑌𝐴ℎ𝑇𝐹𝑇 𝐹𝐽𝑀 𝐴ℎ𝑇 𝐻𝐹𝑇𝐹𝑇𝐹𝑡 +
𝐵26𝑈𝐹𝐹𝐹𝐽𝑡 + 𝐵27𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 2𝑡 + 𝐵28𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 3𝑡 + 𝐵29𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 4𝑡 +
𝐵30𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 5𝑡 + log𝐴𝑃𝐴𝐹𝑃𝐹𝐴𝑇𝑃𝐽 𝑇𝐴𝐴𝑇𝑇𝐹𝐴𝑇 + 𝑇𝑡  

NB: B1captures the underlying time trend, with Time ranging from ‘0’ in January 2001 to ‘143’ in 
December 2012; 𝐵2 captures the level (‘step’) change after the policy, with Policy coded as ‘0’ pre-
legislation and ‘1’ post-legislation; 𝐵3 captures change in trend (‘slope’) after the policy; 𝐵3−30 capture 
the impact of (dichotomous) covariates. IMD=Index of Multiple Deprivation 
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3. Primary model, outcome (Y) = hospital admissions for lower RTIs 

log𝑌𝑡 = 𝐵0 + 𝐵1𝑇𝑇𝑇𝑇𝑡 + 𝐵2𝑃𝑃𝑃𝑇𝑃𝑃𝑡 + 𝐵3(𝑇𝑇𝑇𝑇𝑡 × 𝑃𝑃𝑃𝑇𝑃𝑃𝑡) + 𝐵4𝑌𝑡−12 + 𝐵5𝑌𝑡−24 + 𝐵6𝐹𝑇𝐹𝐹𝐹𝐹𝐹𝑃𝑡 +
𝐵7𝑀𝐹𝐹𝑃ℎ𝑡 + 𝐵8𝐴𝐴𝐹𝑇𝑃𝑡 + 𝐵9𝑀𝐹𝑃𝑡 + 𝐵10𝐽𝐹𝐽𝑇𝑡 + 𝐵11𝐽𝐹𝑃𝑃𝑡 + 𝐵12𝐴𝐹𝐴𝐹𝐴𝐴𝑡 + 𝐵13𝑆𝑇𝐴𝐴𝑇𝑇𝐹𝑇𝐹𝑡 +
𝐵14𝑂𝑃𝐴𝑃𝐹𝑇𝐹𝑡 + 𝐵15𝑁𝑃𝑁𝑇𝑇𝐹𝑇𝐹𝑡 + 𝐵16𝐷𝑇𝑃𝑇𝑇𝐹𝑇𝐹𝑡 + 𝐵17𝐴𝐴𝑇5−9 𝑦𝑦𝑦𝑦𝑦𝑡

+ 𝐵18𝐴𝐴𝑇10−14 𝑦𝑦𝑦𝑦𝑦𝑡 +
𝐵19𝑀𝐹𝑃𝑇𝑡 + 𝐵20𝐸𝐹𝐴𝐴 𝑀𝑇𝑀𝑃𝐹𝐽𝑀𝐴𝑡 + 𝐵21𝐸𝐹𝐴𝐴 𝑃𝑜 𝐸𝐽𝐴𝑃𝐹𝐽𝑀𝑡 + 𝐵22𝑁𝑃𝐹𝐴ℎ 𝐸𝐹𝐴𝐴𝑡 + 𝐵23𝑁𝑃𝐹𝐴ℎ 𝑊𝑇𝐴𝐴𝑡 +
𝐵24𝑆𝑃𝐹𝐴ℎ 𝐸𝐹𝐴𝐴𝑡 + 𝐵25𝑆𝑃𝐹𝐴ℎ 𝑊𝑇𝐴𝐴𝑡 + 𝐵26𝑊𝑇𝐴𝐴 𝑀𝑇𝑀𝑃𝐹𝐽𝑀𝐴𝑡 + 𝐵27𝑌𝑃𝐹𝑌𝐴ℎ𝑇𝐹𝑇 𝐹𝐽𝑀 𝐴ℎ𝑇 𝐻𝐹𝑇𝐹𝑇𝐹𝑡 +
𝐵28𝑈𝐹𝐹𝐹𝐽𝑡 + 𝐵29𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 2𝑡 + 𝐵30𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 3𝑡 + 𝐵31𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 4𝑡 +
𝐵32𝐼𝑀𝐷 𝑞𝐹𝑇𝐽𝐴𝑇𝑃𝑇 5𝑡 + log𝐴𝑃𝐴𝐹𝑃𝐹𝐴𝑇𝑃𝐽 𝑇𝐴𝐴𝑇𝑇𝐹𝐴𝑇 + 𝑇𝑡  

NB: B1captures the underlying time trend, with Time ranging from ‘0’ in January 2001 to ‘143’ in 
December 2012; 𝐵2 captures the level (‘step’) change after the policy, with Policy coded as ‘0’ pre-
legislation and ‘1’ post-legislation; 𝐵3 captures change in trend (‘slope’)_after the policy; 𝐵4 captures the 
RTI incidence from same month one year earlier (lagged variable); 𝐵5 captures the RTI incidence from 
same month two years earlier (lagged variable); 𝐵6−32 capture the impact of (dichotomous) covariates. 
IMD=Index of Multiple Deprivation 

 

To study the impact of the September 2006 introduction of the PCV we additionally added an age-
dependent dummy variable to our model coded ‘1’ from when the first children in that particular age 
group were exposed to the PCV vaccination program (September 2006 for age 0-4, September 2009 for 
age 5-9), and coded ‘0’ otherwise. 

All statistical analyses were performed using Stata 12.0. 

 

Sample size 

In a previous epidemiological evaluation of the English smoke-free legislation an important immediate 
drop in childhood asthma hospitalisations of 8.9% (95%CI 7-11) with a subsequent annual decrease of 
3.4% (95%CI 2-4) was identified.[S6] Given the potentially stronger association of SHS with childhood 
RTIs as compared to asthma,[S7-S9] we anticipated smoke-free legislation to have a larger effect on 
acute RTI admissions. Furthermore, considering that paediatric hospital admissions are more common 
for acute RTIs than for asthma and given that the study period for the current study was longer than for 
the previous asthma study,[S6] we expected the current study to have ample power to detect a 
significant and clinically relevant drop in hospitalisations for RTIs. 

 

Estimation of costs avoided 

In a post-hoc analysis suggested by peer-reviewers, we calculated a rough estimate of potential costs 
avoided via the reduction in RTI admissions following smoke-free legislation. We used National Health 
Service reference costs for 2011-2012 to calculate the average cost associated with an RTI 
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admission.[S10] We combined data from the following categories of non-elective admissions: Lobar, 
Atypical or Viral Pneumonia, with Major CC; Lobar, Atypical or Viral Pneumonia, with Intermediate CC; 
Lobar, Atypical or Viral Pneumonia, without CC; Unspecified Acute Lower Respiratory Infection with 
Major CC; Unspecified Acute Lower Respiratory Infection with Intermediate CC; Unspecified Acute Lower 
Respiratory Infection without CC; Bronchopneumonia with Major CC; Bronchopneumonia with 
Intermediate CC; Bronchopneumonia without CC; Acute Upper Respiratory Tract Infection and Common 
Cold; Acute Bronchiolitis with CC; Acute Bronchiolitis without CC. National Health Service reference costs 
are reported separately for short stay admissions, long stay admissions, and for excess bed days (over 
and above long stay). For each of the three costs categories we added up the number of events (i.e. 
short stays, long stays, and excess bed days) and the total costs associated with RTI admissions. 
Weighted mean costs associated with short and long stay RTI admissions, respectively, were then 
calculated as follows:  

𝑤𝑇𝑇𝐴ℎ𝐴𝑇𝑀 𝑇𝑇𝐹𝐽 𝑃𝑃𝐴𝐴𝐴𝑦ℎ𝑜𝑦𝑡 𝑦𝑡𝑦𝑦 =
𝐴𝑃𝐴𝐹𝑃 𝑃𝑃𝐴𝐴𝐴𝑦ℎ𝑜𝑦𝑡 𝑦𝑡𝑦𝑦

𝐽𝑦ℎ𝑜𝑦𝑡 𝑦𝑡𝑦𝑦
  

𝑤𝑇𝑇𝐴ℎ𝐴𝑇𝑀 𝑇𝑇𝐹𝐽 𝑃𝑃𝐴𝐴𝐴𝑙𝑜𝑙𝑔 𝑦𝑡𝑦𝑦 =
𝐴𝑃𝐴𝐹𝑃 𝑃𝑃𝐴𝐴𝐴𝑙𝑜𝑙𝑔 𝑦𝑡𝑦𝑦 + 𝐴𝑃𝐴𝐹𝑃 𝑃𝑃𝐴𝐴𝐴𝑦𝑒𝑒𝑦𝑦𝑦 𝑏𝑦𝑏 𝑏𝑦𝑦𝑦

𝐽𝑙𝑜𝑙𝑔 𝑦𝑡𝑦𝑦
  

Weighted mean costs associated with any RTI admission were then calculated using the following 
formula:  

𝑤𝑇𝑇𝐴ℎ𝐴𝑇𝑀 𝑇𝑇𝐹𝐽 𝑃𝑃𝐴𝐴𝐴 =
�𝑤𝑇𝑇𝐴ℎ𝐴𝑇𝑀 𝑇𝑇𝐹𝐽 𝑃𝑃𝐴𝐴𝐴𝑙𝑜𝑙𝑔 𝑦𝑡𝑦𝑦 × 𝐽𝑙𝑜𝑙𝑔 𝑦𝑡𝑦𝑦� + (𝑤𝑇𝑇𝐴ℎ𝐴𝑇𝑀 𝑇𝑇𝐹𝐽 𝑃𝑃𝐴𝐴𝐴𝑦ℎ𝑜𝑦𝑡 𝑦𝑡𝑦𝑦 × 𝐽𝑦ℎ𝑜𝑦𝑡 𝑦𝑡𝑦𝑦)

𝐽𝑙𝑜𝑙𝑔 𝑦𝑡𝑦𝑦 + 𝐽𝑦ℎ𝑜𝑦𝑡 𝑦𝑡𝑦𝑦
 

An estimate of avoided costs was then derived from multiplying the weighted mean costs of an RTI 
admission by the estimated annual number of RTI admissions avoided in the first five years following 
introduction of smoke-free legislation, as per the counterfactual model. It should be noted that RTI 
admissions costs were not available for children separately and that the estimated costs should be 
regarded a very crude estimate. 
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Table S1. Demographics of upper and lower respiratory tract infection hospitalisations 

 Upper respiratory tract 
infections 

Lower respiratory tract 
infections 

Characteristic n(%) mean 
admission rate  

(per 1000) 

n(%) mean 
admission rate  

(per 1000) 
Sex     
   Male 572,118 (58.4) 0.85 385,019 (57.3) 0.57 
   Female 406,805 (41.6) 0.63 286,913 (42.7) 0.45 
Age     
   0-4 years 821,586 (83.9) 1.87 587,712 (87.5) 1.33 
   5-9 years 109,595 (11.2) 0.26 57,301 (8.5) 0.13 
   10-14 years 47,742 (4.9) 0.11 26,919 (4.0) 0.06 
Region     
   Greater London 78,507 (8.0) 0.39 77,850 (11.6) 0.38 
   East Midlands 83,869 (9.2) 0.76 54,712 (8.1) 0.49 
   East of England 81,416 (8.3) 0.56 59,206 (8.8) 0.40 
   North East 71,082 (7.3) 1.13 42,938 (6.4) 0.68 
   North West 192,467 (19.7) 1.08 113,389 (16.9) 0.64 
   South East 143,557 (14.7) 0.67 100,933 (15.0) 0.47 
   South West 80,012 (8.2) 0.64 59,041 (8.8) 0.48 
   West Midlands 132,001 (13.5) 0.92 83,178 (12.4) 0.58 
   Yorkshire and the Humber 116,012 (11.9) 0.88 80,685 (12.0) 0.61 
Urbanisation level     
   Urban 834,497 (85.2) 0.77 575,880 (85.7) 0.53 
   Rural 144,426 (14.8) 0.62 96,052 (14.3) 0.42 
Index of Multiple Deprivation     
   Quintile 1 (least deprived) 141,433 (14.4) 0.55 97,980 (14.6) 0.38 
   Quintile 2 154,034 (15.7) 0.63 102,423 (15.2) 0.42 
   Quintile 3 174,380 (17.8) 0.71 115,749 (17.2) 0.47 
   Quintile 4 210,575 (21.5) 0.80 144,104 (21.4) 0.55 
   Quintile 5 (most deprived) 298,501 (30.5) 0.98 211,676 (31.5) 0.69 

Figures indicate number of hospitalisations with percentage within demographic characteristic between 
brackets. 
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Table S2. Multivariable negative binomial regression models adjusting for pneumococcal conjugate vaccine introduction 

Only smoke-free legislation and pneumococcal conjugate vaccine effects and underlying temporal trend are shown (estimates for the remaining 
covariates were essentially unchanged compared to the primary models). ARR = admission rate ratio; CI = confidence interval; PCV = 
pneumococcal conjugate vaccine. 

 

  

Characteristic All respiratory tract infections Upper respiratory tract 
infections 

Lower respiratory tract 
infections 

ARR 95% CI p-
value 

ARR 95% CI p-
value 

ARR 95% CI p-value 

Time (y) 1.032 1.029-1.035  1.019 1.016-1.021  1.069 1.062-1.076  
Smoke-free legislation 0.969 0.956-0.981 <0.001 1.023 1.009-1.037 0.001 0.866 0.848-0.885 <0.001 
Time since smoke-free legislation (y) 0.995 0.991-0.998 0.009 0.981 0.977-0.985 <0.001 0.999 0.992-1.007 0.885 
PCV 0.985 0.974-0.997  0.987 0.975-0.999  0.976 0.957-0.995  
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Table S3. Multivariable negative binomial regression model with interaction between smoke-free 
legislation and IMD quintile 

 

 

 

 

 

 

Only smoke-free legislation effects and underlying temporal trend are shown (estimates for the 
remaining covariates were essentially unchanged compared to the primary models). The interaction 
term between the step change indicator and IMD quintile was not statistically significant (p=0.608) and 
was dropped from the model. ARR = admission rate ratio; CI = confidence interval.  

Characteristic All respiratory tract infections 
ARR 95% CI p-value 

Time (y) 1.031 1.028-1.033 <0.001 
Smoke-free legislation 0.965 0.953-0.977 <0.001 
Time since smoke-free legislation (y)    
   IMD Quintile 1 (least deprived) 0.997 0.992-1.002 0.218 
   IMD Quintile 2 1.006 1.001-1.012 0.019 
   IMD Quintile 3 1.002 0.996-1.069 0.566 
   IMD Quintile 4 0.998 0.992-1.003 0.402 
   IMD Quintile 5 (most deprived) 0.985 0.979-0.990 <0.001 
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