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Abstract

Background: A randomised controlled trial of substance misuse indicated that many patients who use methadone have respiratory
symptoms and/or are prescribed respiratory medications. There is little research in this area.  

Aims: To determine the prevalence of respiratory disease and prescriptions among drug misusers.

Methods: This historical cohort study of drug misusers and matched controls analysed routinely collected primary care data. The
prevalence of common chronic respiratory diseases, class and number of respiratory medications were examined.      

Results: The cohort of 18,570 patients (9,285 per group) was mostly male (64%, n=11,890) and aged 31–59 years (76%, n=14,060). After
adjusting for age, gender, deprivation and smoking status, the results showed that more drug misusers than controls had a diagnosis of asthma
or chronic obstructive pulmonary disease (17.1% vs. 10.9%; adjusted odds ratio (OR) 1.61, 95% confidence interval (CI) 1.46 to 1.77, and
2.4% vs. 0.8%; OR 1.86, 95% CI 1.42 to 2.44, respectively) and were prescribed more chronic respiratory medications: short-acting β2-agonists
(16.4% vs. 7.9%; OR 2.00, 95% CI 1.80 to 2.22), long-acting β2-agonists (1% vs. 0.4%; OR 1.93, 95% CI 1.29 to 2.89), and inhaled
corticosteroids (10.6% vs. 7.6%; OR 1.49, 95% CI 1.33 to 1.67). All differences were statistically significant (p<0.001).     

Conclusions: Drug misusers have a significantly higher prevalence of respiratory diseases and respiratory prescriptions than matched controls.
Further work is needed to determine the reasons for this. 
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Introduction 
Background 
In the UK around four million people use illicit drugs annually.1 It is
estimated that 36.2% of the adult population have used an illicit
drug at some point in their life, with 8.6% of the population
reporting illicit drug use in the last year.2 Although a large
percentage of this is cannabis use, heroin use has steadily increased
since the 1980s.1,3 Between 2009 and 2010 in Scotland, 10,325
people were newly recorded as drug misusers, 66% of whom were
misusing heroin.4

The economic and social burden of problem drug use is

substantial. It costs Scotland approximately £2.6 billion annually,3

and the Scottish Health Boards’ ring-fenced budget for drug misuse
services for 2010/2011 is £28.6 million.2 In England and Wales the
cost of problem drug misuse in terms of healthcare (primary,
secondary and tertiary care) is estimated to be £283–509 million a
year.1 Problem drug use is also associated with a substantial personal
cost. Drug misusers often have complex co-morbidities and suffer
from a range of medical and social conditions including hepatitis,
HIV, heart disease, psychiatric disease, homelessness, and financial
problems.1,3

A recent large randomised controlled trial of substance misuse5

observed that many patients being treated with methadone
maintenance therapy have respiratory symptoms. This observation
has also been supported by anecdotal evidence from clinical

The full version of this paper, with online appendices, 
is available online at www.thepcrj.org
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colleagues, although there is little published research in this area.6

Previous studies have reported an association between drug misuse
and asthma exacerbations7-10 and respiratory disease and lower
quality of asthma care among drug misusers.11 Other previous
studies also suggest a possible association between asthma
mortality and drug misuse.12-14 However, conflicting results have
been reported for the association between the development of
chronic respiratory disease and drug misuse.15-18 From the small
amount of published information in this area, it could be
hypothesised that patients who misuse drugs may be more
susceptible to respiratory disease and may also be receiving
suboptimal treatment. This could potentially lead to increased
morbidity, exacerbations and, ultimately, increased mortality. 
Objectives 
The aim of this exploratory study was to determine if the prevalence
and management of respiratory conditions in drug misusers are
different from that observed in the general population. Specific
objectives were to determine: (1) the prevalence of diagnosed
respiratory diseases (including chronic obstructive pulmonary disease
(COPD) and asthma); (2) the class and number of respiratory
prescriptions among drug misusers; and (3) whether these
prevalence rates differ from those observed in non-drug users
(controls).

Methods 
Study design and data sources 
The study was a retrospective matched cohort study using data
collected from general practices managed by the Primary Care
Clinical Informatics Unit (PCCIU), Scottish Programme for
Improvement in Clinical Effectiveness (SPICE).19 These anonymous
data, collected from UK GP Practice Administration Systems for
Scotland (GPASS) bi-annually, include patient demographic data,
consultation data, morbidity measures, and prescriptions issued. The
12-month observation period was from 1 January 2008 to 31
December 2008. Approval was given for the use of PCCIU data by
the PCCIU Research Team following peer review of the study
protocol. The study used secondary analysis of anonymised audit
data so patient consent or ethical approval were not required. Read
clinical classification code groups used are available from the authors
on request.
Setting, patients and timescale   
Two frequency matched populations of patients (the drug misuse
group and the non-drug misuse/control group) were identified.
Eligibility criteria for the drug misuse group were: (a) aged 16–59
years on 1 January 2008 and (b) had ever had a drug misuse Read
clinical classification code (READ)20 and/or a record of being
prescribed a substitute opiate prescription (e.g. methadone),
currently or in the past. The frequency matched control group (non-
drug misuse group) were: (a) aged 16–59 years on 1 January 2008
and (b) had no drug misuse READ code20 or history of having ever
received a substitute opiate prescription. 

Patients in the control group were excluded if they had ever
been coded as a drug misuser or had ever been on substitute
prescribing before 1 January 2008. The control group was frequency

matched to the drug misuse group for distribution of age (<20,
20–24, 25–30, >30 years), gender, and deprivation (using the
Carstairs Scoring System21). All drug misusers were identified and
allocated a study number. Possible control matches were identified
for all age groups, gender, and deprivation combinations. All
possible control subjects were assigned an identifier and then, using
a standard SQL programme to randomise the list, every third or
fourth patient (depending on control group size) was selected until
two populations with an equal number of patients matched for age
group, sex, and deprivation was reached. For example, if there were
20 males aged 20–24 in deprivation category 1, then 20 randomly
generated controls with these characteristics were identified and
frequency matched to them. Inclusion criteria for both populations
were that they were living patients, permanently registered with a
GP practice on the PCCIU database during the observation period.  
Main outcome measures 
The main outcomes were (a) the prevalence of common respiratory
diseases (respiratory system disease, asthma and COPD) ever
appearing in patients’ medical records from birth up to 31
December 2008 and (b) the number and class of respiratory
medication prescriptions (short-acting β2-agonists (SABA), long-
acting β2-agonists (LABA), combination LABA and inhaled
corticosteroids (ICS) preparations).
Statistical analysis 
Statistical analysis was conducted using SPSS V.19. Comparisons of
the presence of a respiratory condition (diagnosis ever appearing in
the patient’s clinical record from birth up until 31 December 2008)
was used as a proxy measure for point prevalence of respiratory
disease (and, as such, is not a measure of lifetime risk for developing
respiratory disease). The presence of each type of respiratory
medication (in 2008) was also compared in the drugs misuse and
control groups. Frequencies and percentages of gender, age group,
deprivation category, and smoking status (ever smoked (current and
ex-smokers) vs. never smoked) were calculated. The continuity
corrected chi-squared test was used to test for associations between
smoking status and drug misuse (vs. controls). Frequencies and
percentages of drug misusers and controls with each outcome (e.g.
diagnosis of disease, presence of a certain prescription group) were
presented. Medians, percentiles and Mann-Whitney U tests were
used for discrete numerical variables (i.e. prescription counts).
Logistic regression was used to calculate the unadjusted odds ratio
(OR) with 95% confidence intervals (95% CI) for drug misuser
versus control for each outcome. Multivariable logistic regression
analysis was used to adjust for gender, age group, deprivation
category, and tobacco smoking status. For the respiratory disease
outcomes, interactions between drug misuse (vs. controls) and each
of the factors adjusted for in the models were investigated. The
asthma group included Read codes defined by the Quality and
Outcomes Framework (QOF)22 as criteria for asthma, and the COPD
group included codes defined by QOF for COPD.22 The respiratory
system disease group was developed separately using high level
READ codes20 plus all related sub-codes including asthma and COPD
informed by QOF22 for respiratory system diseases.23 Smoking status
was defined by the QOF22 criteria for a smoker.
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Results
Demographics of the cohort 
The cohort consisted of 18,570 patients (9,285 per group). The
majority (64%, n=11,890) were male and most (76%, n=14,060)
were aged between 31 and 59 years (see Table 1). The median
deprivation score in each population was 5 (IQR 4–6). The majority of

the drug misuse group (85.9%, n=7,978) were either current or ex-
smokers compared with half of the control group (46.6%, n=4,331).
Of the 9,285 patients in the drug misuse group, 7,883 had a drug
misuse READ code.20 The other 1,403 only had a record of being
prescribed a substitute opiate prescription. In the 7,883 patients with a
drug misuse READ code,20 the type of drug misuse is shown in Table 2.  

The only variable that had missing information was smoking
status (unknown or not recorded) which was missing in 979 (5.3%)
patients. The proportion of patients with missing smoking status
differed between drug misusers and controls (drug misusers n=337
(3.6%); controls n=642 (6.9%); p<0.001). The majority of patients
with missing smoking data were male (Table 3). A significantly
greater proportion of drug misusers than controls ever smoked
(85.9% vs. 46.6%; p<0.001). 

Baseline characteristics Number of patients, n (%) 
(N=18,570)

Sex
Male 11,890 (64.0)
Female 6,680 (36.0)

Age group (years)
16-19 146 (0.8)
20-24 954 (5.1)
25-30 3,410 (18.4)
31-59 14,060 (75.7)

Deprivation category*
1 (most affluent) 188 (1.0)
2 664 (3.6)
3 1,770 (9.5)
4 5,582 (30.1)
5 3,832 (20.6)
6 3,428 (18.5)
7 (most deprived) 3,106 (16.7)

Note: Numbers (n) should be divided by 2 to obtain the number of patients in the 
drug misuser group and the control group.

*The Carstairs deprivation scoring system was used. 

Table 1. Demographic of the cohort

Number of patients, n (%) 

Drug misuse non-specified 5,646 (71.6%)

Opioid misuse 3,261 (41.3%)

Hypnotic or anxiolytic misuse 1,541 (19.5%)

Cannabis misuse 709 (9.0%)

Cocaine misuse 208 (2.6%)

Glue sniffing misuse 200 (2.5%)

Amphetamine or other 
psychostimulant misuse 166 (2.1%)

Ecstasy misuse 45 (0.6%)

Hallucinogen misuse 26 (0.3%)

*Some of the 7,883 patients had more than one drug misuse READ20 code.

Table 2. Type of drug misuse

Baseline characteristics Smoking status recorded Smoking status not recorded
N=17,591 (94.7%) N=979 (5.3%)

Drug misusers, n (%) Controls, n (%) Drug misusers, n (%) Controls, n (%)

Sex

Male 5,663 (63.3) 5,365 (62.1) 282 (83.7) 580 (90.3)

Female 3,285 (36.7) 3,278 (37.9) 55 (16.3) 62 (9.7)

Age group (years)

16-19 67 (0.7) 58 (0.7) 6 (1.8) 15 (2.3)

20-24 445 (5.0) 425 (4.9) 32 (9.5) 52 (8.1)

25-30 1,605 (17.9) 1,540 (17.8) 100 (29.7) 165 (25.7)

31-59 6,831 (76.3) 6,620 (76.6) 199 (59.1) 410 (63.9)

Deprivation category*

1 (most affluent) 90 (1.0) 90 (1.0) 4 (1.2) 4 (0.6)

2 321 (3.6) 312 (3.6) 11 (3.3) 20 (3.1)

3 860 (9.6) 821 (9.5) 25 (7.4) 64 (10.0)

4 2,689 (30.1) 2,597 (30.0) 102 (30.3) 194 (30.2)

5 1,847 (20.6) 1,801 (20.8) 69 (20.5) 115 (17.9)

6 1,650 (18.4) 1,589 (18.4) 64 (19.0) 125 (19.5)

7 (most deprived) 1,491 (16.7) 1,433 (16.6) 62 (18.4) 120 (18.7)

Smoking status

Ever 7,978 (89.2) 4,331 (50.1) - -

Never 970 (10.8) 4,312 (49.9) - -

Missing - - 337 (3.6) 642 (6.9)

*The Carstairs Deprivation scoring system was used.

Table 3. Demographics by whether smoking status was recorded and drug misuse  

02-0031 Jaffray  6/8/12  18:30  Page 3

PCRJ ONLINE FIRST

Copyright PCRS-UK, reproduction prohibited

http://www.thepcrj.org


F Palmer et al.

xxPRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

Respiratory disease outcome

Respiratory system disease Asthma COPD

Drug misuser vs. control

n (%) 4,165 (44.9) vs. 2,925 (31.5) 1,590 (17.1) vs. 1,009 (10.9) 219 (2.4) vs. 74 (0.8)

Unadjusted OR (95% CI) 1.77 (1.67 to 1.88)‡ 1.69 (1.56 to 1.84)‡ 3.01 (2.31 to 3.92)‡

Multivariable logistic regression model, adjusted OR (95% CI)

Drug misuser vs. control 1.73 (1.62 to 1.86)‡ 1.61 (1.46 to 1.77)‡ 1.86 (1.42 to 2.44)‡

Female vs. male 1.36 (1.28 to 1.45)‡ 1.38 (1.27 to 1.50)‡ 1.45 (1.145 to 1.83)†

Age group, years (vs. 31-59)

16-19 1.61 (1.12 to 2.30)* 1.56 (1.01 to 2.42)*

20-24 1.28 (1.12 to 1.48)‡ 1.46 (1.22 to 1.74)‡ 0.10 (0.02 to 0.39)†1

25-30 1.079 (1.00 to 1.17) 1.20 (1.08 to 1.34)‡ 0.07 (0.03 to 0.18)‡

Deprivation category (vs. 7, most deprived)

1, most affluent 1.26 (0.92 to 1.71) 1.52 (1.01 to 2.29)* 0.64 (0.16 to 2.68)

2 1.04 (0.87 to 1.24) 1.33 (1.04 to 1.69)* 0.48 (0.21 to 1.12)

3 1.14 (1.01 to 1.29)* 1.37 (1.15 to 1.63)‡ 0.64 (0.39 to 1.05)

4 1.16 (1.05 to 1.27)† 1.26 (1.10 to 1.44)‡ 0.72 (0.51 to 1.00)

5 0.79 (0.71 to 0.88)‡ 1.16 (1.00 to 1.34)* 0.72 (0.50 to 1.04)

6 1.02 (0.92 to 1.13) 1.21 (1.04 to 1.40)* 0.96 (0.68 to 1.36)

Ever smoked vs. never smoked 1.01 (0.94 to 1.09) 1.08 (0.97 to 1.21) 10.13 (5.15 to 19.92)‡

1Due to small numbers in the 16-19 year old age group, this age group was combined with the 20-24 year age group.

*p<0.05; †p<0.01; ‡p<0.001. 

Table 4: Unadjusted and adjusted odds ratios of drug misusers versus controls for different respiratory outcomes

Prevalence of respiratory disease 
The prevalence and ORs of respiratory system disease, asthma, and
COPD for drug misusers versus controls are given in Table 4. After
adjusting for age group, gender, deprivation category and smoking
status, drug misusers had a 61% increased odds of asthma (adjusted
OR 1.61 (95% CI 1.46 to 1.77); p<0.001) and an 86% increased
odds of COPD (adjusted OR 1.86 (95% CI 1.42 to 2.44); p<0.001)
compared with controls. Females overall were more likely than males
to have any respiratory disease. Smokers were no more likely to be
diagnosed with any respiratory system disease or asthma than non-
smokers; however, they were 10 times more likely to be diagnosed
with COPD. For the outcomes of respiratory system disease and
asthma, statistically significant interactions were found between
drug misuse (vs. controls) and gender (p=0.001 for both), and
between drug misuse (vs. controls) and age group (p=0.003 and
p<0.001, respectively). A higher proportion of female and male drug
misusers had respiratory disease or asthma than female and male
controls; a greater proportion of female drug misusers had
respiratory system disease or asthma than male drug misusers
(Figure 1A and C). With increasing age, drug misusers were more
likely to have a respiratory system disease or asthma than controls
(Figure 1B and D). There were no significant interactions between
drug misuse (vs. controls) and smoking status for any of the disease
outcomes. 
Prevalence of prescriptions for respiratory medication 
The prevalence of having one or more prescriptions for respiratory
medication (in 2008) was compared between drug misusers and
controls and is shown in Table 5. These results are adjusted for age,
gender, deprivation, and smoking status. Drug misusers were

approximately twice as likely to be prescribed SABA, LABA, or a
compound bronchodilator as controls. However, they were only
50% more likely to be prescribed ICS.

As a sensitivity analysis, we refitted the logistic regression models
for all of the above outcomes assuming that those with missing
smoking status were smokers. This had little effect on the magnitude
of the OR for drug misuse (vs. control). The same was found when
we assumed those with missing smoking status had never smoked.
For example, for asthma outcome, the ORs for drug misuse versus
control were 1.69 (95% CI 1.54 to 1.86) and 1.57 (95% CI 1.43 to
1.73) when we took missing data as ever smoked and never
smoked, respectively. 
Quantity of respiratory prescriptions 
The median quantity of prescriptions for SABA and ICS during 2008
was also statistically significantly higher in drug misusers than in
controls. The median (IQR) quantity of SABA prescribed in drug users
and controls was 4 (2–8) and 3 (1–7), respectively (p<0.001) and the
median (IQR) quantity of ICS prescribed for drug misusers and
controls was 4 (2–8) and 2 (1–5), respectively (p<0.001).

Discussion
Main findings 
These results demonstrate a greater prevalence of chronic respiratory
diseases and respiratory prescriptions in a sample of drug misusers
(current or past) than in matched controls who have never used
drugs when adjusted for smoking status. The median quantity of
SABA and ICS prescriptions was significantly higher in drug misusers
than in controls. The results for prevalence of respiratory diseases
and respiratory medication use show similar patterns; drug misusers
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Figure 1.  Proportion (95% CI) of drug misusers and controls having (A) respiratory system disease by gender (p value
for interaction = 0.001), (B) respiratory system disease by age group (p=0.003), (C) asthma by gender (p=0.001), (D)
asthma by age group (p<0.001)

had a significantly higher prevalence of chronic respiratory disease
(asthma and COPD) and were prescribed significantly more
medications used for the treatment of COPD and asthma than
controls.
Strengths and limitations of this study   
This study has a number of strengths and limitations. The strengths
lie in the large dataset and use of well matched controls. The fact that
the data were drawn from a large number of UK practices also
ensures that a variety of social and demographic locations are
represented.19 The likelihood of patient selection bias has been
reduced by the inclusion of patients currently on substitute treatment,
current and previous drug misusers. This ensures that the sample is
highly representative of drug misusers throughout the UK, making
the results generalisable. The use of a frequency matched sample
design further reduces the possibility of bias and increases the validity
of the results. 

The study does, however, have limitations. The drug misuse
population were younger with higher deprivation scores and a higher

proportion of males compared with the general population; 76% of
the cohort were aged 31–59 years, the median deprivation score
was 5 and 64% were male. Although this is therefore less
representative of the general population and may reduce the power
of the study, it is important to acknowledge that the sample is
representative of the drug misusing population. The data include
respiratory prescription and diagnosis/consultation READ codes.20

However, it is not possible to explore the accuracy of diagnosis and
adequacy of management of respiratory disease, although these
accurately reflect current clinical practice. The results also do not
indicate the prevalence of undiagnosed chronic respiratory diseases
(in both drug misusers and controls) nor do they differentiate
between the purposes of the medication. The increased prescription
rate for inhaled therapy in drug misusers may support an increased
prevalence of asthma, COPD, or both. In addition, although the
results were adjusted for overall smoking status, it was not possible
using this dataset to give comparative results or to adjust for actual
levels of tobacco consumption in the drug misuse group compared
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Respiratory prescriptions

SABA LABA Compound bronchodilator ICS

or (LABA+ICS)

Drug misuser vs. control

n (%) 1520 (16.4) vs. 736 (7.9) 92 (1.0) vs. 39 (0.4) 479 (5.2) vs. 248 (2.7) 987 (10.6) vs. 702 (7.6)

Unadjusted OR (95% CI) 2.27 (2.07 to 2.50)‡ 2.37 (1.63 to 3.45)‡ 1.98 (1.70 to 2.32)‡ 1.45 (1.31 to 1.61)‡

Multivariable logistic regression model, adjusted OR (95% CI)

Drug misuser vs. control 2.00 (1.81 to 2.22)‡ 1.93 (1.29 to 2.89)† 1.81 (1.52 to 2.14)‡ 1.49 (1.33 to 1.67)‡

Female vs. male 1.89 (1.73 to 2.07)‡ 1.59 (1.12 to 2.24)† 2.00 (1.73 to 2.33)‡ 1.77 (1.60 to 1.96)‡

Age group, years (vs. 31-59)

16-19 0.94 (0.56 to 1.59) 0.60 (0.22 to 1.63) 0.77 (0.41 to 1.44)

20-24 0.69 (0.55 to 0.87)† 0.41 (0.25 to 0.65)‡ 0.63 (0.48 to 0.82)‡

25-30 0.77 (0.68 to 0.87)‡ 0.24 (0.12 to 0.47)‡1 0.49 (0.39 to 0.63)‡ 0.72 (0.62 to 0.83)‡

Deprivation category (vs. 7, most deprived)

1, most affluent 1.14 (0.72 to 1.81) 2.77 (1.53 to 5.01)‡ 1.35 (0.84 to 2.18)

2 0.97 (0.74 to 1.28) 0.42 (0.13 to 1.41)2 1.26 (0.80 to 2.01) 1.23 (0.93 to 1.64)

3 1.13 (0.94 to 1.36) 0.91 (0.47 to 1.77) 1.39 (1.01 to 1.93)* 1.07 (0.86 to 1.32)

4 1.12 (0.97 to 1.29) 0.70 (0.42 to 1.18) 1.52 (1.18 to 1.95)† 1.13 (0.96 to 1.33)

5 1.03 (0.89 to 1.20) 0.98 (0.58 to 1.64) 1.48 (1.14 to 1.94)† 1.12 (0.94 to 1.33)

6 1.25 (1.08 to 1.46)† 0.89 (0.51 to 1.53) 1.48 (1.13 to 1.94)† 1.33 (1.12 to 1.58)†

Ever smoked vs. never smoked 1.35 (1.19 to 1.52)‡ 1.74 (1.04 to 2.91)* 1.22 (1.00 to 1.48)* 0.87 (0.77 to 0.99)*

1Due to small numbers in the 16-19 and 20-24 year old age groups, these age groups were combined with the 25-30 year age group.
2Due to small numbers in deprivation category 1, this category was combined with deprivation category 2.

*p<0.05; †p<0.01; ‡p<0.001. 

ICS=inhaled corticosteroid, LABA=long-acting beta-agonist, SABA=short-acting beta-agonist.

Table 5: Unadjusted and adjusted odds ratios of drug misusers versus controls for different prescriptions for
respiratory medication

with that in the control group.
There is also variation in coding between the two outcomes of

interest. The prescription results refer to the year 2008 whereas
disease coding refers to ever having the disease (asthma/COPD)
recorded in the medical records from birth up until 31 December
2008. If the code has not been removed (a rare event), it can be
taken as a proxy for point prevalence. Some bias between the drug
misuse and control groups may have occurred as drug misuse
patients may have had more occasion to visit their GP practice, alert
them to any respiratory symptoms and/or request respiratory
prescriptions. 

A further consideration is how the data on smoking were used.
Smoking status was used as an adjustment at the analysis stage in
this study rather than in the frequency matching stage. This approach
was taken to enable the effect of smoking to be considered
independent of the matched groups. However, as a smaller
proportion of the controls were smokers (current and ex-smokers)
compared with the drug misuse group (46.6% (n=4,331) vs. 85.9%
(n=7,978)), if the control group had also been matched for smoking
status the effect size may have been even larger. It is an important
observation that fewer smoking data were available for controls than
for drug misusers. This may reflect the fact that drug misusers were
more likely to be in contact with their GPs and suffer from other co-
morbid conditions, and this may mean that their records were
updated more often.

Interpretation of findings in relation to previously
published work 
This study is the first to suggest an association between drug misuse
and receiving a diagnosis of asthma or COPD and respiratory
prescriptions. Previous studies have been unable to provide such
evidence,12-18 although an association between drug misuse and acute
asthma episodes has been reported. These include an association
between cocaine misuse and intensive care unit admissions and
between cocaine or heroin misuse and increased intubation rates in
asthma exacerbations.8 One study also reported that, while the use of
cannabis alone (when compared with non-smokers) had no effect on
forced expiratory volume in 1 second (FEV1), patients using tobacco
and cannabis had decreased FEV1.16 A very recent study has
confirmed the lack of effect on pulmonary function of mild cannabis
use.23 One review paper identified conflicting results for the
association between cannabis misuse and the development of
chronic respiratory disease.17

Implications for future research, policy and practice 
These results indicate that drug misusers have worse respiratory
health than controls after adjusting for smoking, indicating that the
association between drug misuse and chronic respiratory disease
cannot be fully explained by the high prevalence of tobacco smoking
seen in drug misusers.24 This suggests that there may be more
complex factors related to drug misuse which warrant further study.
The associations may be due to the pharmacodynamic effect of illicit
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drugs on the airways and/or the route of drug misuse, or social
factors. These results therefore have implications for harm-reduction
approaches to the treatment of substance misuse which encourages
patients to move away from injecting heroin and to smoke it
instead.25 This study suggests that this may not be the most
appropriate advice to give drug misusers who have respiratory
disease, which may be adversely affected by smoking. The results also
have implications with regard to management and diagnosis of
chronic respiratory disease. Healthcare professionals coming into
contact with drug misusers should have a high awareness of
diagnosing/excluding chronic respiratory disease.

Further work focusing on the adequacy of diagnosis and
management of respiratory disease in drug misusers is also necessary.
This may lead to identification of the frequency of drug misusers with
undiagnosed respiratory disease and thus be used to address the
adequacy of current management leading to implementation of
policy change. 
Conclusions 
Drug misusers have a significantly higher prevalence of respiratory
diseases (asthma and COPD) and respiratory medication prescriptions
than matched non-drug misusing controls after adjusting for tobacco
smoking. This association between drug misuse and chronic
respiratory disease has important implications for clinical practice. The
results of this study could have implications for current harm-
reduction practices and also in encouraging health practitioners to
have a high threshold for diagnosing respiratory disease in drug
misusers. Future research should aim to determine possible reasons
for this association and to assess the extent of undiagnosed and
inadequately managed respiratory disease in drug misusers. 

Handling editor Irem Patel
Statistical review Gopal Netuveli

Acknowledgements The data contained in this paper were provided by the
Primary Care Clinical Informatics Unit (PCCIU) at the University of Aberdeen. We
thank everyone in the Aberdeen University Centre of Academic Primary Care (CAPC)
for their support, the Aberdeen Respiratory Team for their initial thoughts and
clinical experience on this topic, and Dr Legg (Aberdeen Homeless Practice) for his
thoughts and clinical experience.
Conflicts of interest The authors declare that they have no conflicts of
interest in relation to this article.
Contributorship This research was carried out by FP as a BMedSci project,
supervised by MJ and MAM. Statistical analysis was conducted by DJM. Guidance
was also provided by CM and JH, and SPICE data were provided by AC from PCCIU.
MJ is the guarantor for the paper and had full access to all the data and took the
final responsibility for the decision to submit the paper.
Funding There was no external funding for this study.

References 
1. National Institute for Health and Clinical Excellence (NICE). Drug Misuse; Opioid

Detoxification. Guideline number 52. London: NICE, 2008.
2. Department of Health. United Kingdom Drug Situation. 2010 Edition. UK Focus point

on drugs. Annual report to the European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA), 29 October 2010.

3. Donnelley RR. The Road to Recovery: A New Approach to Tackling Scotland's Drug
Problem. 29 May 2008 (updated 25 March 2011). Available from:
http://www.scotland.gov.uk/Publications/2008/05/22161610/0. 

4. NHS. National Services Scotland. ISD Scotland Publications. Drug Misuse Statistics
Scotland. 2010 (updated 20 April 2011). Available from:

www.drugmisuse.isdscotland.org. 
5. Matheson C, Jaffray M, Bond CM, et al. A cluster randomised control trial of

Enhanced Pharmacy Services (EPS) for methadone patients. CSO Final Report
Reference CZH/4/421, 2010.

6. Palmer F. An exploratory study to determine the prevalence of common chronic
respiratory diseases in drug misusers. Unpublished Biomedical Science BSC (Hons)
Thesis, 2010.

7. Rome LA, Lippmann ML, Dalsey WC, Taggart P, Pomerantz S. Prevalence of cocaine
use and its impact on asthma exacerbation in an urban population. Chest
2000;117(5):1324-9. http://dx.doi.org/10.1378/chest.117.5.1324

8. Levine M, Iliescu ME, Margellos-Anast H, Estarziau M, Ansell DA. The effects of
cocaine and heroin use on intubation rates and hospital utilization in patients with
acute asthma exacerbations. Chest 2005;128(4):1951-7. http://dx.doi.org/
10.1378/chest.128.4.1951

9. Osborn HH, Tang M, Bradley K, Duncan BR. New-onset bronchospasm or
recrudescence of asthma associated with cocaine abuse. Acad Emerg Med
1997;4(7):689-92. http://dx.doi.org/10.1111/j.1553-2712.1997.tb03761.x

10. Krantz AJ, Hershow RC, Prachand N, Hayden DM, Franklin C, Hryhorczuk DO. Heroin
insufflation as a trigger for patients with life-threatening asthma. Chest
2003;123(2):510-17. http://dx.doi.org/10.1378/chest.123.2.510

11. Baxter JD, Samnaliev M, Clark RE. The quality of asthma care among adults with
substance-related disorders and adults with mental illness. Psychiatric Services
2009;60(1):43-9. http://dx.doi.org/10.1176/appi.ps.60.1.43

12. Tatum AM, Greenberger PA, Mileusnic D, Donoghue ER, Lifschultz BD. Clinical,
pathologic, and toxicologic findings in asthma deaths in Cook County, Illinois. Allergy
Asthma Proc 2001;22(5):285-91. 

13. Weitzman JB, Kanarek NF, Smialek JE. Medical examiner asthma death autopsies: a
distinct subgroup of asthma deaths with implications for public health preventive
strategies. Arch Pathol Lab Med 1998;122(8):691-9. 

14. Levenson T, Greenberger PA, Donoghue ER, Lifschultz BD. Asthma deaths
confounded by substance abuse. An assessment of fatal asthma. Chest
1996;110(3):604-10. http://dx.doi.org/10.1378/chest.110.3.604

15. Tetrault JM, Crothers K, Moore BA, Mehra R, Concato J, Fiellin DA. Effects of
marijuana smoking on pulmonary function and respiratory complications: a
systematic review. Arch Intern Med 2007;167(3):221-8. http://dx.doi.org/10.1001/
archinte.167.3.221

16. Aldington S, Williams M, Nowitz M, et al. Effects of cannabis on pulmonary
structure, function and symptoms. Thorax 2007;62(12):1058-63.
http://dx.doi.org/10.1136/thx.2006.077081

17. Tashkin DP. Airway effects of marijuana, cocaine, and other inhaled illicit agents. Curr
Opin Pulm Med 2001;7(2):43-61.  http://dx.doi.org/10.1097/00063198-
200103000-00001

18. Tomashefski Jr JF, Felo JA. The pulmonary pathology of illicit drug and substance
abuse. Curr Diagn Pathol 2004;10(5):413-26. http://dx.doi.org/10.1016/
j.cdip.2004.04.009

19. The Primary Care Clinical Informatics Unit. SPICE: Scottish Programme for
Improvement in Clinical Effectiveness. SPICE Reports. Available from:
http://www.spice.scot.nhs.uk/SPICE_reports.html (accessed 3 Oct 2011).

20. National Health Service. Read Codes Classification. 2010. Available from:
http://www.connectingforhealth.nhs.uk/systemsandservices/data/readcodes
(accessed 3 Oct 2011). 

21. ISD Scotland. Attendance by Deprivation Category. 2009 (updated 28 July 2005).
Available from: http://www.isdscotland.org/isd/1627.html. 

22. National Health Service. Quality and Outcomes Framework. 2009. Available from:
http://www.qof.ic.nhs.uk/ (accessed 3 Oct 2011).

23. Pletcher MJ, Vittinghoff E, Kalhan R, Richman J, Kertesz S. Association between
marijuana exposure and pulmonary function over 20 years. JAMA 2012;307(2):173-
81. http://dx.doi.org/10.1001/jama.2011.1961

24. Department of Health (England) and the Devolved Administrations (2007). Drug
Misuse and Dependence: UK Guidelines on Clinical Management. London:
Department of Health (England), the Scottish Government, Welsh Assembly
Government and Northern Ireland Executive, September 2007.

25. Hunt, N, Griffiths P, Southwell M, Stillwell G, Strang J. Preventing and curtailing
injecting drug use: opportunities for developing and delivering ‘route transition
interventions’. Drug Alcohol Rev 1999;8(4):441-51.

Available online at http://www.thepcrj.org

02-0031 Jaffray  6/8/12  18:30  Page 7

PCRJ ONLINE FIRST

Copyright PCRS-UK, reproduction prohibited

http://www.scotland.gov.uk/Publications/2008/05/22161610/0
http://www.thepcrj.org
http://www.drugmisuse.isdscotland.org
http://dx.doi.org/10.1378/chest.117.5.1324
http://dx.doi.org/
http://dx.doi.org/10.1111/j.1553-2712.1997.tb03761.x
http://dx.doi.org/10.1378/chest.123.2.510
http://dx.doi.org/10.1176/appi.ps.60.1.43
http://dx.doi.org/10.1378/chest.110.3.604
http://dx.doi.org/10.1001/
http://dx.doi.org/10.1136/thx.2006.077081
http://dx.doi.org/10.1097/00063198-200103000-00001
http://dx.doi.org/10.1097/00063198-200103000-00001
http://dx.doi.org/10.1016/
http://www.spice.scot.nhs.uk/SPICE_reports.html
http://www.connectingforhealth.nhs.uk/systemsandservices/data/readcodes
http://www.isdscotland.org/isd/1627.html
http://www.qof.ic.nhs.uk/
http://dx.doi.org/10.1001/jama.2011.1961
http://www.thepcrj.org


F Palmer et al.

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

Appendix 1.

STROBE Statement—Checklist of items that should be included in reports of case-control studies

Item

No Recommendation

(a) Indicate the study’s design with a commonly used term in the title or the abstract-

p1

Title and abstract 1 

(b) Provide in the abstract an informative and balanced summary of what was done

and what was found p2,3

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

p4,5 

Objectives 3 State specific objectives, including any prespecified hypotheses p 5

Methods

Study design 4 Present key elements of study design early in the paper p6,7

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,

exposure, follow-up, and data collection p6

(a) Give the eligibility criteria, and the sources and methods of case ascertainment

and control selection. Give the rationale for the choice of cases and controls p6

Participants 6

(b) For matched studies, give matching criteria and the number of controls per case

p7

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect

modifiers. Give diagnostic criteria, if applicable p7

Data sources/

measurement 

8* For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if there is

more than one group p7,8

Bias 9 Describe any efforts to address potential sources of bias NA

Study size 10 Explain how the study size was arrived at NA – used full sample available

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why p8

(a) Describe all statistical methods, including those used to control for confounding

p8

(b) Describe any methods used to examine subgroups and interactions p8

(c) Explain how missing data were addressed – NA no missing data

(d) If applicable, explain how matching of cases and controls was addressed p7

Statistical methods  12 

(e) Describe any sensitivity analyses p8

Results 

(a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study,

completing follow-up, and analysed p9

(b) Give reasons for non-participation at each stage NA 

Participants 13* 

(c) Consider use of a flow diagram NA 

(a) Give characteristics of study participants (eg demographic, clinical, social) and 

information on exposures and potential confounders p9

Descriptive data 14* 

(b) Indicate number of participants with missing data for each variable of interest

NA 

Outcome data 15* Report numbers in each exposure category, or summary measures of exposure P9,10 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and 

their precision (eg, 95% confidence interval). Make clear which confounders were

p1

p1,2

p2

p2

p2

p2

p2

p2

p2

p2

p2,3

p2

p2

p2

p2

p3

p3

p3,4
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adjusted for and why they were included p9,10 

(b) Report category boundaries when continuous variables were categorized p7 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a

meaningful time period  

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

Discussion 

Key results 18 Summarise key results with reference to study objectives

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision.

Discuss both direction and magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable,

for the original study on which the present article is based 

*Give information separately for cases and controls.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at http://www.strobe-statement.org.

p4

p2

p4

p4

p5,6

p5

NA

02-0031 Jaffray  6/8/12  18:30  Page 9

PCRJ ONLINE FIRST

Copyright PCRS-UK, reproduction prohibited

http://www.thepcrj.org
http://www.plosmedicine.org/
http://www.annals.org/
http://www.epidem.com/
http://www.strobe-statement.org


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 160
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 160
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /Unknown

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (These are high-end output settings for creating PDFs which conform to the S&G Print Group. They are also very similar to the ISO PDF/X-1a standard for global blind exchange of the PDF file format for print.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




