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ABSTRACT Among inner-city populations in Canada, the use of crack cocaine by
inhalation is prevalent. Crack smoking is associated with acute respiratory symptoms
and complications, but less is known about chronic respiratory problems related to
crack smoking. There is also a gap in the literature addressing the management of
respiratory disease in primary health care among people who smoke crack. The purpose of
our study was to assess the prevalence of acute and chronic respiratory symptoms among
patients who smoke crack and access primary care. We conducted a pilot study among 20
patients who currently smoke crack (used within the past 30 days) and who access the
“drop-in clinic” at an inner-city primary health care center. Participants completed a 20- to
30-min interviewer-administered survey and provided consent for a chart review. We
collected information on respiratory-related symptoms, diagnoses, tests, medications, and
specialist visits. Data were analyzed using frequency tabulations in SPSS (version 19.0). In
the survey, 95 % (19/20) of the participants reported having at least one respiratory
symptom in the past week. Thirteen (13/19, 68.4 %) reported these symptoms as
bothersome. Chart review indicated that 12/20 (60%) had a diagnosis of either asthma or
chronic obstructive pulmonary disease (COPD), and four participants (4/20, 20 %) had a
diagnosis of both asthma and COPD. Majority of the participants had been prescribed an
inhaledmedication (survey 16/20, 80%; chart 12/20, 60%).We found that 100% (20/20)
of the participants currently smoked tobacco, and 16/20 (80%) had smoked both tobacco
and marijuana prior to smoking crack. Our study suggests that respiratory symptoms and
diagnoses of asthma and COPD are prevalent among a group of patients attending an
inner-city clinic in Toronto and who also smoke crack. The high prevalence of smoking
tobacco and marijuana among our participants is a major confounder for attributing
respiratory symptoms to crack smoking alone. This novel pilot study can inform future
research evaluating the primary health care management of respiratory disease among
crack smokers, with the aim of improving health and health care delivery.
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BACKGROUND

Among inner-city populations in Canada, the use of crack cocaine by inhalation has
been reported as prevalent among injection drug users,1 illicit opioid users,2 and
homeless adults.3
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There are several acute respiratory complications of smoking crack cocaine,
including acute exacerbations of asthma, pneumothorax, pulmonary edema,
interstitial pneumonitis, diffuse alveolar hemorrhage, bronchiolitis obliterans with
organizing pneumonia, “crack lung” (acute pulmonary infiltrates associated with a
spectrum of clinical and histological findings), and thermal airway injury.4,5

Additionally, crack smoking is associated with acute respiratory symptoms of
cough with black sputum, wheeze, hemoptysis, chest pain, and shortness of
breath.4,5 However, less is known about chronic respiratory problems related to
crack smoking. Some evidence suggests higher rates of respiratory diagnoses among
people who use crack. For example, a survey of homeless adults who smoke crack
revealed a higher incidence of asthma and chronic obstructive pulmonary disease
(COPD) as compared to people who did not use crack.3

People who use crack are a particularly vulnerable group. Although the Canadian
health care system offers universal coverage for physician and hospital services,
marginalized groups, such as crack users, experience multiple barriers to health and
health care such as homelessness, survival sex work, physical and mental illness,
incarceration, and physical and sexual victimization.3,6–11 In fact, homeless adults
who use crack face worse access to shelter when compared to those who do not use
crack.3

Currently, a wealth of literature exists exploring the health needs of injection drug
users, including primary and public health services directed at injection drug use.
Internationally, the World Health Organization recommends providing sterile
injecting equipment to injection drug users.12 Provincially in Ontario, the Ministry
of Health and Long-Term Care requires that local boards of health ensure access to
sterile needles and syringes,13 and best practice recommendations for needle and
syringe programs have been developed.14 This is not the case for patients who
smoke crack, where a lack of both health care services and literature for addressing
unique needs in this population exists.15–17

Considering that crack users are in significant need of primary care overall, this
gap in the literature is surprising. One study of adult cocaine users (79 % of whom
smoked crack cocaine) found that users of crack cocaine reported significantly more
frequent medical visits than other cocaine users.18 Metsch et al. suggest that this
finding may be complicated by gender, where men may use more emergent health
care services while women who use crack cocaine may feel more inhibited overall
from using health care services.19 This gap in the literature highlights the importance
of the current study.

We hypothesize that acute and chronic respiratory symptoms and subsequent
complications are common among people who smoke crack in an inner-city primary
health care setting. Given the increased health risks, vulnerability of this particular
group, and lack of knowledge regarding medical management, our study is
important and can lead to future efforts toward improving the overall health of
and health care delivery to people who smoke crack.

METHODS

We conducted a pilot study among 20 patients who currently smoke crack (used
within the last 30 days) and who access an inner-city “drop-in clinic” for primary
health care. This interdisciplinary clinic provides primary health care to marginal-
ized patients, some of whom smoke crack.
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The clerical staff at the clinic initially screened all patients for the study when they
attended the clinic and registered to be seen for health care. A standardized
invitation page that provided a brief description of the study was used to recruit
patients. Inclusion criteria were reviewed, and eligible patients were invited to
participate. Inclusion criteria were as follows: age of 18 years or over, had smoked
crack within the past 30 days, and able to speak and understand the English
language. We excluded individuals who were unable to complete the survey, had
previously participated in the survey, or were unable to give informed consent (e.g.,
intoxicated, experiencing a psychotic episode, or for any other reason, judged by the
interviewer).

Eligible and interested participants then met with one of the interviewers (PL or
NR) to receive additional information and review the consent form. Interviewers
administered the survey to consenting participants over 20–30 min using a private
space within the clinic. An interviewer-administered survey was used to adjust for
low literacy levels among our study population. The interviewers were not involved
in the direct care of the patients.

Participants were compensated CA$20 for their time completing the survey. With
participants’ permission, survey information was supplemented with additional data
from the clinic chart, including pertinent hospital records or investigations already
contained within the chart involving respiratory illness.

We developed standardized chart extraction and survey forms, which were
reviewed and piloted with the guidance of the entire group of investigators. Both sets
of forms were used in a standardized fashion, agreed upon by the group, to eliminate
variation between interviews/chart extractions. This study was reviewed and
approved by the University of Toronto, Health Sciences Research Ethics Board.

Setting
At this clinic (the drop-in clinic), a family physician, nurse practitioner, and case
coordinator provide comprehensive primary health care to people who experience
challenges to accessing traditional primary health care models. Barriers facing many
patients include substance use, homelessness, severe mental illness, and sex work.
The clinic population can be considered representative of people who smoke crack
in downtown Toronto and may extend to marginalized populations in Canada who
use illicit drugs and receive primary care. We consider it likely that the patients at the
clinic have social determinants of health similar to those in other inner-city clinics in
large cities across Canada.

Statistical Analysis
We analyzed the results using frequency tabulations in SPSS version 19.0 to produce
descriptive tables of our findings. There was no statistical testing of the amount of
crack smoking and respiratory signs or symptoms due to the limited sample size of
this pilot study.

RESULTS

Twenty individuals participated in this pilot study. Demographic characteristics of
the participants are summarized in Table 1.

The prevalence of respiratory symptoms among the participants is summarized in
Figure 1 using information from the survey and chart review. This figure includes
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TABLE 1 Demographic characteristics

Characteristics

Male (%) 40
Age (years; mean (range)) 43.55 (30, 62)
Current housing (n (%))
Own apartment/house 6 (30.0)
Friend’s place 7 (35.0)
Hotel 1 (5.0)
Rooming/boarding house 5 (25.0)
Drug treatment facility 1 (5.0)
Monthly income (CA$; n (%))
Less than 500 1 (5.0)
Between 500–999 10 (50.0)
Between 1,000–1,999 6 (30.0)
More than 2,000 3 (15.0)
Income source (n (%))
Year-round regular work 1 (5.0)
Social assistance/support 7 (35.0)
Disability 7 (35.0)
Sex work 2 (10.0)
Other (drug distribution, “thief”) 3 (15.0)
Education level (n (%))
Some elementary school 3 (15.0)
Completed elementary school 3 (15.0)
Some high school 6 (30.0)
Completed high school 2 (10.0)
Some college/trade school 3 (15.0)
Completed college 1 (5.0)
Some university 1 (5.0)
Completed university 1 (5.0)

FIGURE 1. Prevalence of respiratory symptoms.
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symptoms in the past week, during or shortly after smoking crack, and symptoms
documented during clinical visits.

In the survey, 95 % (19/20) reported that they had at least one respiratory
symptom in the past week. Only 15 % (3/20) reported no symptoms during or
shortly after smoking crack. We found that 13/20 (65 %) reported their symptoms
as bothersome. When asked about symptoms during a time of abstinence from
crack, 13/19 (68.4 %) reported an improvement in their symptoms. These improved
within 1 day to 3 months after stopping crack use (mean 23 days).

Table 2 summarizes the diagnoses of asthma and COPD reported in the survey
and review of patient records. Four people (20 %) had a diagnosis of both asthma
and COPD based on chart review data, and 12/20 (60 %) had either asthma or
COPD listed in their chart.

The use of prescribed inhaled medication was reported more frequently among
survey results than in the chart review (16/20, 80 % vs. 12/20, 60 %), but both
findings suggest that the majority of participants had been prescribed an inhaled
medication. Twenty-five percent (5/20) stated during the survey that they had used
an inhaled medication before using crack for the first time. The most frequently used
inhaled medications were fluticasone (chart 4/20, 20 %; survey 7/20, 35 %),
salbutamol (chart 10/20, 50 %; survey 14/20, 70 %), and ipratropium (chart 10/20,
50 %; survey 3/20, 15 %). Additionally, the chart review revealed that 35 % (7/20)
had been prescribed an antibiotic for pneumonia or acute exacerbation of COPD
(AECOPD), and 15 % (3/20) had used prednisone for AECOPD or acute
exacerbation of asthma.

Table 3 summarizes health service utilization in the past 6 months based on the
survey results. In the chart review, we found that only two participants (2/20, 10 %)
had an emergency room visit documented, two (2/20, 10 %) had a respirology
consult, and three (15 %) had respiratory admission documented throughout their
entire chart at the drop-in clinic.

Table 4 summarizes crack use patterns that participants reported in the survey.
We found that 11/20 (55 %) reported having received treatment for crack use
previously. The mean age at which crack was first used was 22.4 years old (range
15–37 years). Overall, participants reported using crack for a mean of 20.4 years
(range 1–40 years), and crack use for an average of 15.55 days per month (range 1–
30 days). Interestingly, 14/20 (70 %) of the participants reported a mean total usage
of between 15–25 years, with two participants reporting 40 years of usage. We did
not distinguish between freebased cocaine use versus crack use in our questionnaire,
which may account for these two higher observations.

When we collected information about other inhaled substances, 100 % (20/20)
reported on the survey that they were current smokers, with a mean of 28.89 pack
years (range 2–100 years). Among the chart review data, we did not calculate a
percentage of current smokers or mean number of pack years due to the large
amount of missing data. Among the participants, 3/20 (15 %) reported on the
survey that they smoked only tobacco prior to smoking crack, and 16/20 (80 %)

TABLE 2 Respiratory diagnoses reported in survey and chart review

Survey Chart review

Asthma (n (%)) 7 (35.0) 9 (45.0)
COPD (n (%)) 6 (30.0) 7 (35.0)
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had smoked both tobacco and marijuana prior to smoking crack. In the chart
review, there was documentation of marijuana use for 10/20 (50 %) participants.

Among the participants, 6/20 (30 %) reported injection drug use in the past
6 months on the survey. Additionally, non-injection drug use in the past 6 months
most frequently included alcohol (12/20, 60 %), marijuana (15/20, 75 %), and
opiates (codeine 5/20, 25 %; oxycodone 4/20, 20 %; heroin 1/20, 5 %; percocet 1/
20, 5 %).

Finally, we gathered information on relevant testing from the chart review. We
found that 9/20 (45 %) had a chest X-ray included in their chart, and 5/9 (55.6 %)
of these had had abnormal results. The abnormal findings on the chest X-ray
included pleural effusion (1/20), hyperinflation (2/20), other (atelectasis and pleural
thickening) (1/20), cavitations (1/20), and consolidation (2/20). There was one
participant (1/20, 5 %) who had a CT scan report included in their chart—the
results were abnormal (bullous emphysema). There were 3/20 (15 %) participants
who had spirometry or pulmonary function tests recorded in their chart, and all had
abnormal results.

DISCUSSION

In summary, our study suggests that respiratory symptoms among crack smokers in
primary health care are prevalent, and diagnoses of asthma and COPD are common
in this group. For the respiratory symptoms defined in our survey, 95 % of
participants reported having at least one present in the past week prior to being
surveyed. Only 15 % reported not having any symptoms during or shortly after
smoking crack. Black sputum (75 %) and shortness of breath (65 %) were the most

TABLE 3 Health service utilization

Survey (n (%))a Chart review (n (%))b

ER 5 (25.0) 2 (10.0)
Walk-in 1 (5.0) –

The drop-in clinic 20 (100) –

Specialist 3 (15) –

Respirologist (ever) 5 (25.0) 2 (10.0)
Respiratory admission 2 (10.0)c 3 (15.0)

aIn the past 6 months
bEntire chart
cIn the past 1 year

TABLE 4 Crack use patterns

Crack use Mean Min Max

Age at first use 22.3 15 37
Years of use 20.4 1 40
Days per month 15.5 1 30
Times per day 15.0 1 70
Amount per use (g) 1.5 0.05 20
Longest single period of abstinence (days) 854 14 5475
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frequently reported symptoms occurring during or shortly after smoking crack. Of
those surveyed, 65 % felt that their symptoms were bothersome. Of the 19
participants who reported some period of abstinence from smoking, 68.4 % felt that
abstinence from smoking led to improvement in their symptoms. Regardless of
readiness to quit, these results suggest that a significant number of participants are
aware of how crack smoking may affect their sense of respiratory health.

It is concerning that a high number of patients reported black sputum as a
symptom. Whereas black sputum tends to signify serious respiratory pathology in a
non-crack-smoking population, this finding was quite common among our study
population, and this phenomenon has not been previously described in the
literature. We feel that further study is warranted to determine how this symptom
should be managed among patients who smoke crack.

The rates of asthma (45 %) and COPD (35 %) elicited through chart review and
the survey far exceed the Canadian prevalence of 8.3 % (ages 12 years and older)
and 4.4 % (ages 35 years and older), respectively.20 At least 60 % of participants
were prescribed an inhaled medication for these conditions as evidenced in the chart
review, and this may be higher given that 80 % of survey respondents recall using
these medications at some point in their life.

Crack smoking is a risk factor for lack of health care access in Canada,6 and in
our study, only 35 % of participants reported discussing their crack use with a
primary care provider in the last 6 months, even in a setting where patients have a
good rapport with their providers. The demographics in Table 1 suggest that our
group face other social determinants of health related to the decreased access to
health care discussed earlier.

Asthma and COPD are often managed in primary care, while acute life-
threatening respiratory illness from crack smoking is managed in emergency
rooms (ERs), which would explain our study’s low documented prevalence of
acute illness. ER visits in the past 6 months were reported among 25 % of
participants, although it was unclear if visits were for respiratory concerns.
Primary health care providers might find value in frequently inquiring about
visits to ERs to document awareness of acute pathology arising from crack use
otherwise not presenting in primary care.

In a study looking at cigarette smokers and objective evidence of lung
pathology,21 participants first underwent pulmonary function tests (PFTs) and were
subsequently given counseling on how to quit. In the group of participants who had
demonstrated lung impairment on PFTs, there was a higher 6-month rate of self-help
material usage and counseling services compared to those who had no demonstrated
lung impairment with testing. In our study, 90 % of the participants surveyed
indicated that they would be interested in future monitoring of their respiratory
status through special tests such as spirometry and PFTs. This suggests that
investigation of lung function might help to promote health awareness among
interested patients. Whereas formal PFTs may not be feasible in the drop-in clinic
setting, office-based spirometry is likely more practical in caring for this population
and has been recommended as an essential tool to be used by primary care
providers.22,23

We believe that our study had a number of strengths. First, the “mixed
methods” approach to data gathering (survey plus chart review) helped to
provide a more comprehensive picture of symptoms, crack usage patterns, and
relevant medical information than would have been available from one method
alone.
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Second, the clinic in our study is a supportive environment for our participants,
where good rapport was established and where our surveys could be piloted and
tested with drug users who volunteer with the clinic to ensure that they were
appropriate. We felt that the harm-reduction-focused philosophy of the clinic and
the local community allowed for more candid responses to be elicited from
participants and that this in part may have helped validate our findings.

Third, the survey was partly designed based on the I-Track study in order to have
comparable data with a larger national database. Indeed, some of our study’s
demographic data were found to be comparable to the data found in I-Track.1 For
example, 35 % of our participants lived in unstable housing (compared to 40 % in I-
Track), and 25 % of our participants participated in some post-secondary education
(compared to 22.9 % in I-Track). Because of our study’s similar demographics, we
feel that similar respiratory symptoms may be found among individuals who smoke
crack in other inner-city groups across the country. Lastly, the questions posed in
our survey were meant to be directly relevant to primary care providers wanting to
know more about how to provide appropriate care for patients who smoke crack, a
priority concern which initiated this study.

Despite these strengths, our study has limitations. Our study was done at a single
center with a small sample size and no comparison group. This limited us to a
descriptive, hypothesis-generating analysis. Also, the high prevalence of smoking
tobacco and marijuana among our participants is a major confounder for attributing
respiratory symptoms to crack use alone. It is difficult to determine the true number
of documented visits to emergency rooms, consultation notes from respirologists,
test results from spirometry or thoracic imaging, and other data elements given that
chart reviews are subject to missing data. We did not attempt to capture the
relationship between HIV status and respiratory symptoms, although the HIV
seroprevalence among this group is known to be about 4 % (Peggy Millson 2011,
personal communication). We do not expect that the main outcomes we studied
(COPD, asthma, chronic respiratory symptoms, and medications) were greatly
influenced by HIV status in our group. Further, our recruitment rate was slower
than expected and seemed to be related to significant variability in participants
presenting to the clinic depending on whether their own trusted primary care
provider was known to be not available for consultation.

Additionally, it was difficult to accurately quantify the amount of crack used by
each participant. While the mode average of our participants’ usage was around
0.15 g per use, the range of reported usage was from 0.05 to 20 g per use, and we
are uncertain of the reliability of these data as an estimate. This limits the
understanding whether a dose–response relationship exists between respiratory
symptoms and the amount of crack used. As well, the length of exposure to crack
was difficult to quantify as the range of years of crack smoking reported in our study
likely exceed the plausible history of crack usage in this geographic region. As
mentioned earlier, our study did not distinguish between freebased cocaine and
crack use, and this may have affected our estimation of the duration of use. Further
studies on the dose–response relationship between symptoms and the amount and
duration of use may likely require methods of verifying self-reported data as well as
clarifying the forms used. It is nonetheless vital that, based on findings from this
study, clinicians who work with patients who smoke crack identify the presence of
respiratory symptoms, especially with multiple exposures.

The current pilot study solely focused on providing an initial description of the
respiratory effects of smoking crack; however, it raises interesting findings for
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further investigation. More research is needed to estimate the respiratory effects of
smoking crack. Additionally, an understanding of the impact of crack smoking on
health care utilization would be important. Considering that our participants’ mean
age was 44, it would be of value in future studies on crack-smoking populations to
capture detailed and accurate information on age-related illness.

Our study suggests that acute and chronic respiratory illnesses are an issue that
primary care providers will need to be aware of in managing their patients who smoke
crack. A larger multicenter study will be important in establishing true prevalence of
respiratory symptoms and pathology related to crack usage. Future research could aim
to correlate symptoms with spirometry results. This could also lead to better
understanding of chronic respiratory problems among crack smokers and their
providers and may increase engagement with patients to monitor their respiratory
status with their primary care provider.With more information available on the chronic
respiratory effects of crack and comorbid inhaled substances, we hope that we can
optimize the management of symptoms and that there may be increased opportunities
to reduce the burden of illness associated with crack smoking.

In summary, our study suggests that respiratory symptoms and diagnoses of
asthma and COPD are prevalent among a group of patients attending an inner-city
clinic in Toronto and who also smoke crack. The high prevalence of smoking
tobacco and marijuana among our participants is a major confounder for attributing
respiratory symptoms to crack smoking alone.
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