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ABSTRACT
Objectives: Although it is well known that addiction is
associated with adverse medical consequences, the
effects of the spectrum of unhealthy drug use (illicit
drug or prescription misuse) on chronic conditions
such as hypertension and diabetes are understudied.
This study evaluated the associations between
measures of drug use (ie, frequency, severity and type)
and standard quality metrics for inadequate blood
pressure (BP) and blood glucose (BG) control.
Design: Longitudinal cohort study.
Participants: Adult primary care patients with
unhealthy drug use and hypertension or diabetes.
Setting: Urban hospital-based primary care practice.
Measurements: Outcomes were (1) inadequate BP
(systolic BP ≥140 or diastolic BP ≥90) and (2)
inadequate BG (glycated haemoglobin ≥8%) control
(Healthcare Effectiveness Data and Information Set
criteria). Drug use was characterised by a primary
independent variable, drug use frequency, and two
secondary variables, severity of use and drug type. We
fit separate regression models for each drug use
measure and outcome.
Results: Overall, 40% (65/164) of the sample with
hypertension had inadequate BP control and 44% (24/
54) of those with diabetes had inadequate BG control.
More frequent drug use was not significantly associated
with inadequate BP control (adjusted OR (AOR) 0.67;
95% CI 0.31 to 1.46, highest vs lowest tertile; AOR
0.72; 95% CI 0.36 to 1.41, middle vs lowest tertile) or
BG control (AOR 0.27; 95% CI 0.07 to 1.10, highest vs
lowest tertile; AOR 1.01; 95% CI 0.38 to 2.69, middle
vs lowest tertile). Drug use severity was also not
associated with BP or BG control. Cocaine use was
associated with inadequate BG control compared to
marijuana use (AOR 8.82; 95% CI1.86 to 41.90).
Conclusions: Among primary care patients with
recent drug use and hypertension or diabetes, drug
type was significantly associated with inadequate BG,
but not BP control. Frequency and severity of use were
not significant predictors of either outcome.

INTRODUCTION
An estimated 24.6 million Americans or
9.4% of the US population over the aged

12 years have used an illicit drug in the past
month according to the 2013 National
Survey on Drug Use and Health.1 More than
two-thirds of drug use is hazardous (non-
dependent) use, yet much of the literature
on the health impact of drug use focuses on
drug use disorders. Non-dependent drug use
is difficult to examine because there are no
corresponding International Classification of
Diseases, Ninth Revision (ICD-9) diagnosis
codes in the billing databases used by many
studies. It is also limited by ability of clinical
staff in detecting and documenting drug use.
The few studies that have used validated
screening questions to identify a broad spec-
trum of drug use have not found a consistent
association between drug use and health out-
comes that include overall health status, ED
utilisation and access to preventing
services.2 3

Understanding the relationship of
unhealthy drug use to medical outcomes is

Strengths and limitations of this study

▪ This study examined primary care patients with
hypertension or diabetes and unhealthy drug use
and—a group that has not been well-studied
despite the need for strategies to improve the
care of chronic conditions in patients with
multimorbidity.

▪ The impact of a wide spectrum of drug use was
examined from infrequent use without conse-
quences to severe use disorder.

▪ The outcome was disease control, a clinically
significant but a more difficult performance
measure to achieve than receipt of recommended
care such as routine eye or podiatry care.

▪ Power to detect differences was limited due to
the sample size.

▪ Marijuana was the predominant drug of choice
for a large proportion of the sample so examin-
ation of these issues in other samples with more
stimulant or opioid use may yield different
results.
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of particular importance given the large-scale initiatives
by health insurers, accrediting organisations and others
underpayment reform to assess the ‘quality’ of medical
care.4 5 There has been a particular focus on common
medical diseases that confer cardiovascular risk such as
hypertension and diabetes with well-established perform-
ance measures designed to measure treatment
effectiveness.6 7

Individuals with drug use are at greater risk for worse
hypertension and diabetes outcomes for a number of
reasons. Patient-related factors include limited access to
care, poor follow-up and suboptimal self-management
skills.7 8 Depression9 10 and unhealthy alcohol use11 12

are associated with lower receipt of comprehensive dia-
betes care and glycaemic control. Clinician factors such
as negative views of patients with drug use—best
described for those with more severe or obvious use and
disorders13—may affect the quality of care of chronic
diseases as has been demonstrated for preventive care.14

Addressing unhealthy drug use may compete for atten-
tion with demands of chronic illness management
during clinic visits. Adverse outcomes may also result
from direct effects of specific drugs such as cocaine and
heart disease.
Assessment of the impact of drug use on chronic

medical conditions requires data on characteristics of
drug use beyond absence or presence. Drug use that
differs in frequency, type of drug or severity may have
different impacts on health outcomes, however, data
containing such measures are difficult to obtain.
Frequency of drug use may correlate with worse disease
control because time spent on drug-related activities like
looking for drugs may come at the expense of time for
picking up medication refills, adequate nutrition15 or
attending medical visits. It also may indicate greater
exposure to the drug itself. In a study of hospitalised
opioid-dependent patients, more days of heroin use was
associated with lower physical functioning.16 Higher
doses of prescribed opioids may result in worse gly-
caemic control.17 More severe substance use (ie, sub-
stance use disorder) is associated with inadequate
receipt of diabetes care.9 18 These studies did not specify
the type of drug despite the fact that marijuana, cocaine
and opioids may individually have no effect or a wide
range of effects on blood pressure (BP) and blood
glucose (BG) metabolism and possibly on patient beha-
viours such as adherence or visit attendance. The
primary objective of this study was to evaluate the associ-
ation of frequency of drug use and the quality of care
for hypertension and diabetes among primary care
patients who screened positive for drug use. Secondary
objectives were to examine other measures of drug use
(drug type and severity) with respect to the same indices
of quality of care for hypertension and diabetes. Our
hypothesis was that higher number of days used, type of
drug (heroin/cocaine use), and more severe drug use
are factors associated with inadequate BP and BG
control.

METHODS
Study design and participants
This was a secondary analysis of the Assessing Screening
Plus brief Intervention’s Resulting Efficacy to stop drug
use (ASPIRE) study, a randomised trial that tested the
efficacy of brief intervention counselling in primary care
patients identified with unhealthy drug use (illicit drug
use or prescription drug misuse).19 The study took place
at an urban hospital-based primary care practice that
serves a predominantly lower income population of the
metro Boston area.
Adults presenting for an appointment with a primary

care clinician were screened for unhealthy drug use by a
health educator employed by the hospital or research
assistant trained in the same role. Eligibility criteria
included a drug-specific Alcohol, Smoking and
Substance Involvement Screening Test (ASSIST) score
≥2 indicating any drug use in the past 3 months (mari-
juana, cocaine, opioids or other drugs).20 Patients were
excluded from the parent study if they did not speak
English or Spanish, had specific plans to leave the
Boston area that would prevent research participation,
could not provide contact information for tracking pur-
poses, or were pregnant. The ASPIRE study found no
efficacy for brief intervention counselling on drug use,
drug use consequences and other health measures.19

The current study included two separate subsamples.
The first was comprised of study participants with hyper-
tension ascertained by diagnostic billing code or pres-
ence on electronic medical record (EMR) problem list
and a BP measurement no more than 30 days before
study enrolment. The second subsample included those
with diabetes, ascertained by billing code or presence
on the EMR problem list and a glycated haemoglobin
(HbA1c) serum measurement no more than 90 days
before study enrolment.
The Institutional Review Board of Boston University

Medical Center approved this study. Additional privacy
protection was secured by the issuance of a Certificate of
Confidentiality by the Department of Health and
Human Services. All participants provided written
informed consent.

MEASURES
Outcomes
The two study outcomes, inadequate BP and BG control,
were defined as failure to meet criteria for ‘good BP
control’ and ‘good BG control’ using the specifications
of the National Committee for Quality Assurance
(NCQA) and Healthcare Effectiveness Data and
Information Set.7

Inadequate BP control was defined as systolic BP of
140 or higher or diastolic BP of 90 or higher. BP data
were analysed if obtained during a medical visit no more
than 30 days before the interview at study entry (when
drug use was assessed). Study participants also contribu-
ted data for analysis if s/he had a medical visit (during
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which BP was measured) no more than 30 days before
the 6-month study interview. Baseline and 6-month data
were analysed as repeated measures data.
Inadequate BG control was defined as HbA1c of 8%

or higher. Similar to analyses of BP control, HbA1c was
collected as part of usual medical care and used in ana-
lyses of BG control if measured no more than 90 days
before the interview in which drug use was assessed (ie,
at study entry or the 6-month interview). If multiple
BPs or HbA1c measures were available, the measure-
ment closest to the date of the study assessment was
used.

Independent variables
The primary independent variable ‘days of drug use’
was the number of days use in the past month of the
main drug (‘which substance in the past month con-
cerns you the most?’). This was assessed with the well-
validated 30-day Timeline Follow- back.20 In secondary
analyses, two other measures of drug use were exam-
ined: drug type (marijuana, opioids, cocaine, and other,
primarily benzodiazepines) and drug use severity as
defined by the ASSIST global drug score.21 To avoid the
assumption of linearity, days of drug use and drug use
severity were categorised based on tertiles of their distri-
butions. In the hypertension sample, the number of
days of drug use in the past month was 0–2 days for the
lowest tertile; 3–22 days for middle tertile and 23–30 days
for the highest tertile. For the diabetes analysis, the
lowest tertile was 0–4 days, the middle tertile 5–18 days,
and highest tertile or 19–30 days. Potential confounders
included as covariates in analyses were demographics,
health insurance (any vs none), medical comorbidity
(Charlson Comorbiity Score of 1 or greater),22 and
depression (Patient Health Questionnaire (PHQ-9)
score of 10 or greater.23

Statistical analysis
Descriptive statistics are presented to summarise the
characteristics of each analytic sample (hypertension
and diabetes). To examine the association of each
measure of drug use with BP control, we initially fit sep-
arate longitudinal logistic regression models for: (1)
days of drug use (2) drug type and (3) drug use severity
predicting inadequate BP control. Participants contribu-
ted either one or more observations to the analysis
depending on the availability of BP or glycosylated
haemoglobin (HgbA1c) data that met the inclusion cri-
teria (ie, measurement within 30 days before the study
interview for the hypertension analyses and within
90 days for the diabetes analyses). All available data at
study entry and 6-month interviews were analysed as
repeated measures data. Generalised estimating equa-
tions (GEE) logistic regression models were used to
evaluate the association between each measure of drug
use and outcome at each assessment (ie, baseline, 6
months), accounting for the correlation from using
repeated observations from the same participant. An

independence working correlation was used and empir-
ical SEs from the GEE approach are reported.
For the analyses of BP control, multivariable regres-

sion models included the following covariates: age,
gender, race/ethnicity, health insurance, medical
comorbidity and depression. We also examined the
results of one final ‘fully adjusted’ model with these cov-
ariates, the primary independent variable, days of drug
use and other measures of drug use (ie, drug type and
severity). Given the possibility that the relationship
between days of drug use and BP control might differ
based on other factors, exploratory analyses evaluated
the following three potential effect modifiers: drug type,
unhealthy alcohol use (Alcohol Use Disorders
Identification Test-C) score of 3 or greater for women, 4
or greater for men) and depression.24 Separate models
were fit testing the interaction between number of days
drug use and each potential effect modifier. Although
brief intervention counselling was not associated with
less drug use (Saitz et al 2014), given the possibility that
the intervention had effects on BP or BG control, we
added randomisation group as a covariate in confirma-
tory regression models.
Similar methods were used for analyses of BG control

except that multivariable regression models adjusted
only for age, gender, and race/ethnicity, given the
limited number of events and the smaller sample size.
In secondary, exploratory analyses, we also examined
days of drug use predicting both outcomes as continu-
ous measures (ie, systolic BP and HbA1c) using separate
mixed effects linear regression models. Reported p
values were two-tailed and considered statistically signifi-
cant if <0.05. Analyses were completed using SAS/STAT
software, V.9.3.

RESULTS
Study participants
Of the 589 participants, 28% (n=167) had hypertension.
Of those with hypertension, 98% (164/167) had a BP
measurement within 30 days of a study interview. Of the
589 participants, 13% (n=77) had diabetes. Of those
with diabetes, 81% (62/77) had a HbA1c measurement
within 90 days of a study interview comprising the dia-
betes study sample. There were no significant differ-
ences between participants with and without a HbA1c
measurement in age, sex, race/ethnicity, main drug and
days of use of the main drug (results not shown).
Baseline sociodemographic, health and drug use

characteristics are displayed in tables 1 and 2 for partici-
pants in the hypertension and diabetes samples, overall
and stratified by days of drug use in tertiles. Both study
samples were comprised of older individuals (mean age
51 for the hypertension sample and 48 for the diabetes
sample), predominantly male and non-white. About
one-third did not graduate from high school. A similar
proportion had significant depressive symptoms.
Marijuana was the main drug for the majority (60%) of
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Table 1 Baseline characteristics of participants with hypertension, overall and stratified by baseline number of days of drug

use in the past 30 days

Characteristic

Number of days of drug use in past 30 days

(tertiles)*

All (n=164) Lowest (n=44) Middle (n=63) Highest (n=57)

Age, years, mean (SD) 51 (9) 52 (8) 51 (8) 49 (11)

Female, % (n) 30 (49) 32 (14) 35 (22) 23 (13)

Non-White, % (n)† 88 (145) 96 (42) 86 (54) 86 (49)

High school graduate or equivalent 63 (103) 52 (23) 70 (44) 63 (36)

Health insurance, % (n) 92 (150) 84 (37) 95 (60) 93 (53)

Charlson comorbidity score, greater or equal to 1, % (n) 88 (54) 25 (57) 34 (54) 29 (51)

Depression, % (n)‡ 31 (51) 34 (15) 30 (19) 30 (17)

Drug type, % (n)§

Marijuana 60 (98) 48 (21) 43 (27) 88 (50)

Opioids 13 (22) 14 (6) 19 (12) 7 (4)

Cocaine 24 (40) 36 (16) 33 (21) 5 (3)

Other drugs 2 (4) 2 (1) 5 (3) 0 (0)

Unhealthy drinking, any, % (n)¶ 60 (99) 71 (31) 59 (37) 54 (31)

ASSIST global drug score, mean (std)** 17 (13) 14 (14) 20 (15) 17 (10)

Inadequate BP control, % (n)†† 40 (65) 41 (18) 40 (25) 39 (22)

*Number of days of drug use in past 30 days. Lowest tertile: 0–2 days; middle tertile: 3–22 days; highest tertile: 23–30 days.
†4% of participants self-identified as Hispanic, 83% as black (not Hispanic), 2% other.
‡Patient Health Questionnaire (PHQ-9) score of 10 or higher.
§Main drug type. Other indicates sedatives, amphetamine, and other stimulants.
¶AUDIT C- score of 3 or greater for women, 4 or greater for men, past 30 days.
**Drug use severity.
††Systolic BP 140 or higher or diastolic BP 90 or higher. Inadequate BP control among participants with a BP measurement before the
baseline interview. Inadequate BP control before the 6-month study interview was 45% (30/65).
ASSIST, Alcohol, Smoking, and Substance Involvement Screening Test; BP, blood pressure; std, standard.

Table 2 Baseline characteristics of participants with diabetes, overall and stratified by number of days of drug use in the

past 30 days*

Number of days of drug use in past 30 days

(tertiles)†

Characteristic All (n=62) Lowest (n=20) Middle (n=21) Highest (n=21)

Age, mean (SD) 48 (10) 49 (9) 50 (10) 45 (12)

Female, % (n) 34 (21) 30 (6) 29 (6) 43 (9)

Non-White, % (n)‡ 89 (55) 95 (19) 91 (19) 81 (17)

High school graduate or equivalent 73 (45) 70 (14) 76 (16) 71 (15)

Health insurance, % (n) 90 (56) 85 (17) 95 (20) 91 (19)

Charlson comorbidity score, greater or equal to 1, % (n) 98 (61) 100 (20) 100 (21) 95 (20)

Depression, % (n)§ 31 (19) 25 (5) 29 (6) 38 (8)

Drug type, % (n)¶

Marijuana 63 (39) 45 (9) 57 (12) 86 (18)

Opioids 15 (9) 15 (3) 14 (3) 14 (3)

Cocaine 18 (11) 35 (7) 19 (4) 0 (0)

Other drugs 5 (3) 5 (1) 10 (2) 0 (0)

Unhealthy drinking, any, % (n)** 60 (37) 65 (13) 62 (13) 52 (11)

ASSIST global drug score, mean (std)†† 16 (13) 10 (9) 19 (15) 19 (14)

Inadequate BG control, % (n)‡‡ 44 (24) 53 (8) 45 (9) 37 (7)

*Study sample is 62 unique individuals with diabetes contributing at least one HbA1c measurement for analyses at either baseline or
6 months.
†Number of days use of the main drug in past 30 days: Lowest tertile: 0–4 days; middle tertile: 5–18 days; highest tertile: 19–30 days.
‡7% of participants self-identified as Hispanic, 82% as black (not Hispanic).
§Patient Health Questionnaire (PHQ-9) score of 10 or higher.
¶Main drug type. Other drugs: sedatives, amphetamine, other stimulants.
**AUDIT C- score of 3 or greater for women, 4 or greater for men.
††Drug use severity.
‡‡Haemoglobin A1c of 8% or greater. Inadequate BG among participants with a HbA1c measurement before the baseline interview was 44%
(24/54) and before the 6-month study interview was 34% (10/29).
BG, blood glucose; HbA1c, glycated haemoglobin; std, standard.
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the participants with hypertension, followed by cocaine
(24%) and opioids (13%). Similar proportions of the
type of main drug were found in the diabetes subsample.
Overall, 40% (65/164) of participants with hypertension
and BP data at baseline had inadequate BP control.
Forty-four per cent (24/54) of the sample with diabetes
and a HbA1c measurement at baseline had inadequate
BG control. In the hypertension and diabetes analytic
samples, marijuana was the main drug for almost all par-
ticipants in the highest tertile of days of drug use.

Associations between drug use measures and BP and BG
control
Table 3 presents the results of regression analyses exam-
ining the association between each drug use measure
and BP control. The number of days of drug use was not
significantly associated with inadequate BP control
(adjusted OR (AOR) 0.67; 95% CI 0.31 to 1.46) highest
versus lowest tertile; AOR 0.72; 95% CI 0.36 to 1.41
middle versus lowest tertile in the final adjusted model.
Results were similar across unadjusted and adjusted
models. No significant associations were detected for
drug type or drug severity and BP control, although the
parameter estimates for higher severity and cocaine/
opioids were in the hypothesised direction (ie, greater
odds of having inadequate BP control with higher sever-
ity of use). There were no significant interactions
between number of days of drug use and drug type,
unhealthy alcohol use or depression. Adjustment for
randomisation group and analysing systolic BP control as
a continuous measure resulted in similar conclusions
(data not shown).

With regard to the diabetes results, the number of
days of drug use was not significantly associated with BG
control (table 4). However, cocaine use was significantly
associated with greater odds of having inadequate BG
control compared to those with marijuana use (AOR
8.82, 95% CI 1.86 to 41.90) in analyses adjusted for age,
gender and race. Worse severity of drug use was also
associated with higher odds of having inadequate BG
control in an unadjusted model (OR 3.05; 95% CI 1.01
to 9.23); however, this association was attenuated and no
longer statistically significant after controlling for age,
gender and race/ethnicity. Adjusting for randomisation
group and examining BG control (ie, HbA1c) as a con-
tinuous variable revealed similar results (data not
shown).

DISCUSSION
Among adults in primary care reporting recent drug
use, we detected few associations between the number of
days of drug use, drug type or drug use severity with
hypertension and diabetes quality criteria for BP and
BG control. Cocaine use appeared to be associated with
worse BG control. The relationship between days of
drug use and BP control did not appear to be moder-
ated by drug type, unhealthy alcohol use or depression.
This study builds on prior studies that have found

those with behavioural health conditions such as depres-
sion and substance use disorders are less likely to receive
recommended diabetes care such as annual interval
monitoring of HbA1c, lipids, microalbumin and routine
eye examinations.9 10 18 Interestingly, one study using a

Table 3 Multivariable GEE logistic regression analysis evaluating the association between measures of drug use and

inadequate BP control among primary care patients with unhealthy drug use (n=229 observations)*

Main independent variable

Unadjusted models Adjusted models† Final adjusted model†,‡

OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Number of days of drug use in past 30 days

Highest tertile (23–30 days) 0.82 (0.44 to 1.52) 0.52 0.70 (0.37 to 1.32) 0.28 0.67 (0.31 to 1.46) 0.31

Middle tertile (3–22 days) 0.88 (0.47 to 1.63) 0.68 0.82 (0.43 to 1.57) 0.55 0.72 (0.36 to 1.41) 0.34

Lowest tertile (0–2 days) 1 – 1 – 1 –

Drug type

Cocaine 1.44 (0.75 to 2.78) 0.28 1.44 (0.75 to 2.78) 0.28 1.12 (0.52 to 2.40) 0.78

Opioids 1.61 (0.67 to 3.85) 0.28 1.76 (0.71 to 4.36) 0.22 1.77 (0.70 to 4.48) 0.23

Other 0.81 (0.08 to 8.25) 0.86 1.00 (0.09 to 10.67) 0.998 0.84 (0.07 to 9.60) 0.89

Marijuana 1 – 1 – 1 –

Drug use severity

Highest 1.48 (0.74 to 2.93) 0.27 1.47 (0.69 to 3.12) 0.32 1.50 (0.68 to 3.30) 0.31

Middle 0.99 (0.51 to 1.95) 0.99 0.97 (0.49 to 1.93) 0.93 1.14 (0.53 to 2.47) 0.74

Lowest 1 – 1 – 1 –

*Inadequate BP control defined as systolic BP of 140 or greater or diastolic BP of 90 or greater as specified by the National Committee for
Quality Assurance (NCQA) and others. Three separate GEE (generalised estimating equations) logistic regression models evaluated the
association between each drug use measure (days use of the main drug in past 30 days, drug type, and drug use severity) and inadequate
BP control.
†Adjusted models included age, sex, race/ethnicity, health insurance, depression, and Charlson score.
‡One multivariable model with same covariates and all three drug use measures. Age was the only statistically significant covariate in the
days of drug use model (AOR=0.96; 95% CI 0.93 to 0.997, p=0.034) and in the drug type model (AOR=0.97; 95% CI 0.93 to 0.99, p=0.047).
There were no significant covariates in the drug use severity model or in the final adjusted model.
AOR, adjusted OR; BG, blood glucose; BP, blood pressure; GEE, generalised estimating equations.
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Medicaid data set found that substance use disorders
were associated with lower receipt of process of care
measures but not glycaemic control.18 One of the few
studies examining primary care service delivery and the
full spectrum of drug use found that those with
unhealthy alcohol or drug use were less likely to receive
breast cancer screening and flu vaccination but no dif-
ference was found for receipt of colon or cervical cancer
screening.2 This study’s finding of an association
between cocaine use and glycaemic control is consistent
with prior studies that found an association between
cocaine use, missed insulin doses, excessive catechol-
amine production and poor glycaemic control.25 26

It is possible that despite the smaller sample size we
detected an effect of drug use on BG control rather
than BP control because drug use several weeks before
the clinic visit may not be reflected by BP measured in
the clinic but may affect a HgbA1c, a summary measure
for the past few months. Time since last use may be
another drug use measure to consider for BP control.
In models adjusted for frequency of use and other

potential confounders, we did not detect a significant
effect of marijuana use on hypertension control.
Contrary to our hypothesis, greater frequency of drug
use was not associated with greater likelihood of inad-
equate BG control. Instead greater drug use frequency
appeared to be protective for BG control, although the
result did not achieve statistical significance (p=0.07). It
is important to note when interpreting this study’s find-
ings that the entire study sample was comprised of indivi-
duals with recent drug use. Comparisons made in this
study were with other drug users, not individuals without

any drug use, though the sample did include a wide
range of drug use. It is possible that the effect of specific
drugs may emerge more clearly with a comparison
group using no drugs. Nonetheless, one would expect
that if there were an association between drug use and
chronic disease control measures, there would be a con-
sistent dose–response type of association, with greater
frequency and severity associated with worse outcomes.
Another consideration is the level of care provided by

the primary care practice in this study. It is possible that
this primary care practice had a greater capacity to
deliver effective care for patients with more severe drug
use and if so, then the results may not extend to other
primary care practices. This possibility is given credence
by the fact that the proportion of patients recruited
from this safety-net primary care practice with good BP
control is comparable to the 2012 national control rate
(64%) for members with known hypertension, insured
by commercial health plans that report HEDIS mea-
sures27 and better than the prevalence of inadequate BP
control (57%) in an older report about a VA
population.28

This study has several limitations. First, the study was
limited in power to detect differences due to the small
sample size especially for the diabetes analyses. However,
we note that the OR estimates were not uniformly in the
direction of the hypothesised results. In fact, the point
estimates for days of drug use and BP and BG control
do not provide any signal that suggests higher frequency
is associated with chronic disease measures. The limited
sample size, particularly for the diabetes analysis,
restricted our ability to adjust for all potential

Table 4 Multivariable GEE logistic regression analysis evaluating the association between measures of drug use and

inadequate BG control (n=83 observations)*

Unadjusted models Adjusted models†

Main independent variable OR (95% CI) p Value OR (95% CI) p Value

Number of days of drug use in past 30 days

Highest tertile (19–30 days) 0.43 (0.13 to 1.41) 0.16 0.27 (0.07 to 1.10) 0.07

Middle tertile (5–18 days) 0.93 (0.33 to 2.66) 0.90 1.01 (0.38 to 2.69) 0.99

Lowest tertile (0–4 days) 1 – 1 –

Drug type

Cocaine 4.44 (1.01 to 19.54) 0.048 8.82 (1.86 to 41.90) 0.006

Opioids 0.56 (0.13 to 2.32) 0.42 0.53 (0.12 to 2.33) 0.40

Other 1.67 (0.14 to 20.08) 0.69 4.71 (0.26 to 86.80) 0.30

Marijuana 1 – 1 –

Drug use severity‡

Highest 3.05 (1.01 to 9.23) 0.048 2.57 (0.79 to 8.33) 0.12

Middle 2.05 (0.67 to 6.24) 0.21 1.68 (0.48 to 5.85) 0.42

Lowest 1 – 1 –

*Inadequate BG control defined as glycated haemoglobin of 8% or greater as specified by the National Committee for Quality Assurance
(NCQA). Three separate GEE (generalised estimating equations) logistic regression models were used to evaluate the association between
each drug use measure (days use of the main drug in the past 30 days, drug type and drug use severity) and inadequate BG control. All
available data at baseline and 6-month interview was analysed as repeated measures.
†Adjusted models included age, gender, race/ethnicity. Age was the only statistically significant covariate in the days of drug use model
(AOR=0.94 95% CI 0.89 to 0.99, p=0.02) and in the drug type model (AOR=0.93 95% CI 0.88 to 0.99, p=0.02). There were no significant
covariates in the analysis of drug use severity and inadequate BG control.
‡Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST) global drug score.
AOR, adjusted OR; BG, blood glucose; GEE, generalised estimating equations.
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confounders. Thus, these study’s findings should be
viewed as hypothesis generating and may inform the
design of larger studies.
Second, the study samples were comprised of patients

presenting for a primary care visit with available data on
BP, or in the case of the diabetes, HbA1c. This may have
biased the study sample towards participants who were
more adherent to medical care. Even so, a substantial
proportion of the sample did not have adequate BP or
BG control: these are patients who might benefit from a
primary care-delivered intervention to improve diabetes
outcomes. Third, BP data were obtained during a
medical visit in which methods for obtaining BP are not
‘standardised’ as might be the case in a research setting.
Fourth, marijuana was the predominant drug of choice
for a large proportion of the sample so examination of
these issues in other samples with more stimulant or
opioid use would be of interest. However, drug type was
not a significant predictor of BP control and there were
no significant interactions between days of drug use and
drug type. Further, marijuana is likely the predominant
drug used by other primary care populations.
Additionally, drug use severity did not emerge as a sig-
nificant predictor of outcomes, and there was a low cor-
relation between drug type and frequency of use (0.26).
Finally, this study’s findings may not generalise to
patients not enrolled or unwilling to enrol in a clinical
trial, although recruitment occurred by universal screen-
ing with few exclusion criteria to comprise a ‘real life’
study sample of patients in primary care.
This study has several strengths. We examined actual

disease control, a clinically significant but a more diffi-
cult performance measure to achieve than receipt of
recommended care such as routine eye or podiatry
care.9 10 18 This study had data on the full spectrum of
unhealthy drug use, information not obtainable with
administrative data. Instead, drug use was identified and
assessed with validated instruments in patients with
hypertension or diabetes, groups not adequately studied.

CONCLUSIONS
Disparities in chronic medical care have been documen-
ted for those with unhealthy alcohol use, yet data on
unhealthy drug use is limited. These results provide
information about primary care patients with chronic
medical conditions and unhealthy drug use, a group
that has not been well-studied despite the growing recog-
nition of the need for strategies to address chronic con-
ditions in patients with multimorbidity.8 29 Our study
suggests that ascertaining the frequency of drug use may
not facilitate improvement in BP or BG control although
it raises the possibility that particular illicit drugs, specif-
ically cocaine, may portend worse diabetes control. It
also remains possible that the effects of drug use on
chronic disease control are limited to those with more
severe unhealthy use. Further examination of the impact
of drug use on important disease outcomes in larger

cohorts is needed given the prevalence of drug use and
the growing number of adults with chronic medical
conditions.
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