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Abstract
Objective: Cigarette smoking is the most preventable cause of disease and death in the US. We
examined the prevalence of smoking and the association between smoking status and health
characteristics in persons with serious mental illness. Methods: A total of 291 overweight or
obese adults with serious mental illness were enrolled in a behavioral weight loss trial. Cigarette
smoking, co-occurring medical diagnoses, dietary intake, blood pressure, cardiovascular fitness,
body mass index, quality of life, and psychiatric symptoms were assessed at baseline in 2008–
2011. Fasting glucose and lipid markers were measured from blood samples. Cardiovascular risk
profile was calculated based on the global Framingham Health Study Risk Equation. Results: A
total of 128 (44%) of participants were current smokers or had smoked in the previous one year.
The smokers had significantly higher diastolic blood pressure and blood triglyceride levels, and
lower HDL cholesterol than the nonsmokers, adjusted for age, sex, education, and diagnosis. They
were more likely to have a history of emphysema, and had a 10-year cardiovascular disease risk of
13.2%, significantly higher than the 7.4% in the nonsmokers. The smokers also had elevated
ratings of psychopathology on the BASIS-24 scale. Smokers did not differ from nonsmokers in
cardiovascular fitness, body mass index, depression, quality of life, or other comorbid medical
diagnoses. There was no characteristic in which smokers appeared healthier than nonsmokers.
Conclusions: The prevalence of smoking in this contemporary cohort of individuals with serious
mental illness who were motivated to lose weight was more than twice that in the overall
population. Smokers had more indicators of cardiovascular disease and poorer mental health than
did nonsmokers. The high burden of comorbidity in smokers with serious mental illness indicates
a need for broad health interventions.
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Cigarette smoking is the single most preventable cause of disease, disability, and death in
the United States (CDC, 2011). Compared with persons in the overall population, persons
with serious mental illness, such as schizophrenia and bipolar disorder, are much more likely
to smoke cigarettes (De Leon & Diaz, 2011; Compton et al., 2006). They are also more
likely to be heavy smokers and to have longer histories of smoking (Williams et al., 2005;
Tidey et al., 2005). Due in part to the high prevalence of smoking, persons with
schizophrenia have double the risk for cardiovascular mortality compared with persons in
the overall population (Curkendall et al., 2004).

In general, cigarette smoking is associated with increases in serum total cholesterol, low
density lipoprotein cholesterol (LDL) and triglycerides as well as with decreases in the
levels of high density lipoprotein cholesterol (HDL) (Erhardt, 2009; Gossett et al., 2009). In
addition, cigarette smoking is associated with an increased risk of type 2 diabetes, which is
also a risk factor for cardiovascular disease (Willi et al., 2007). Moreover, smoking may
contribute to elevated blood pressure (Chelland et al., 2008). Although it is well established
that cigarette smoking occurs disproportionately among persons with serious mental
illnesses (De Leon and Diaz, 2011), the association between cigarette smoking and specific
cardiovascular markers of disease and disease risk in this population has received scant
attention.

One recent study of outpatients with schizophrenia in Spain found that smokers had a
greater coronary heart disease event risk than nonsmokers (Bobes et al., 2010). However, the
two groups did not differ significantly in lipid levels, blood pressure, body mass index
(BMI), or other cardiovascular related markers. Another recent study of individuals with
schizophrenia, from the US, found that smoking contributed to the elevated coronary heart
disease event risk of the schizophrenia group compared to matched persons in the overall
population; however, a direct comparison of the risk factors of the smokers and nonsmokers
in the study population was not presented (Goff et al., 2005).

The association between cigarette smoking and psychiatric symptoms has also been the
focus of investigation. Most studies have shown that cigarette smoking in persons with
serious mental illness is associated with worse mental health outcomes (Dixon et al., 2007;
Ziedonis et al., 2008; de Leon & Diaz, 2011; Bobes et al., 2010), though most of these
studies have been carried out in schizophrenia samples rather than serious mental illness
more broadly. Cigarette smoking has also been associated with abuse of other substances in
persons with mental illness (Montoya et al., 2005; Ziedonis et al., 2005; Margolese et al.,
2004; Bobes et al., 2010).

One limitation of the research literature is that many of the studies were performed more
than a decade ago before the broad public health campaign to restrict smoking in public
places, including health care settings, and the beginning of efforts to address smoking
among persons with serious mental illness.

The purpose of this investigation was to study individuals with serious mental illness who
were enrolled in a behavioral weight loss trial at community-based psychiatric rehabilitation
programs in Maryland to determine: 1) the prevalence and severity of cigarette smoking in
this contemporary cohort; 2) the association between current cigarette smoking and health
characteristics and cardiovascular risk; and 3) the association between cigarette smoking and
psychiatric and behavioral symptoms.
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METHODS
Participants

Study participants were adults with serious mental illness who were enrolled in a
randomized clinical trial of a behavioral weight loss intervention at psychiatric rehabilitation
programs in Maryland, ACHIEVE (Casagrande et al., 2010). Inclusion criteria were:
enrollment at a psychiatric rehabilitation program or affiliated clinic, which defined the
individual as having serious mental illness (a diagnosable mental, behavioral or emotional
disorder meeting criteria specified within DSM-IV, with the exception of substance use
disorders and developmental disorders, and with functional impairment secondary to the
disorder); age 18 and older; overweight, defined by BMI of at least 25.0 kg/m2; able and
willing to give informed consent and participate in the intervention; prescribed the same
psychiatric medications during the 30 days before baseline weight; and able to attend at least
two intervention sessions per week. Exclusion criteria included: contraindication to weight
loss such as receiving active cancer treatment; cardiovascular event within the past six
months; prior or planned bariatric surgery; use of prescription weight loss medication within
three months; twenty pound or greater weight loss in three months prior to baseline; inability
to walk to participate in exercise class; pregnant or planning a pregnancy; and alcohol or
substance use disorder, defined as either actively using substances per self report or
determined to be incompatible with participation in the intervention through discussion with
rehabilitation program staff. Of note, persons were enrolled in the study without regard to
their smoking status. Participants were interviewed and assessed at the time of their
recruitment to the trial before they were assigned to active or control study condition in the
period between October 14, 2008 and February 10, 2011.

There was a complete discussion of the study with potential participants. Written informed
consent was obtained after this discussion. The IRB of the Johns Hopkins School of
Medicine and the Sheppard Pratt Foundation approved and monitored the study.

Measures
Cigarette smoking was assessed with queries concerning current smoking, age of initiating
smoking, number of cigarettes smoked currently and during the entire period that the person
smoked. We defined individuals as smokers if they smoked any cigarette within the past one
year (“Do you smoke cigarettes now or did you quit smoking less than one year ago?”).
Persons categorized as nonsmokers were those who had never smoked or those who had
previously smoked but had quit prior to one year before study enrollment; patients were
categorized as nonsmokers only if they had been smoke free for one year given the high rate
of recidivism of smoking in this population (Ziedonis et al., 2008).

We also measured body weight and height, from which BMI (kg/m2) was calculated. Blood
pressure was measured with the OMRON HEM-907 digital device, which records blood
pressure using a standard oscillometric technique (Appel et al., 2005; White et al., 2001;
Vollmer et al., 2005)

Cardiorespiratory fitness was measured during submaximal bicycle ergometry testing using
four 3-minute stages with increasing workloads (resistance: 0 kg, 1 kg, 2 kg, 3 kg) while
maintaining a steady cadence of 50 revolutions per minute. The participants were acclimated
to the bicycle and the appropriate cadence with a brief (less than three minutes) warm up at
zero resistance. Tests were terminated at the completion of all four stages, volitional fatigue,
achieving 85% of the predicted maximal heart rate (220 minus age), two stages with
diastolic blood pressure at110 bpm or higher, or identification of signs and symptoms
contraindicated for submaximal testing. We measured total exercise time excluding warm-
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up. This submaximal protocol was selected as the participants were expected to have low
fitness levels.

Each participant also had a fasting blood sample drawn that was tested for total cholesterol,
LDL cholesterol, HDL cholesterol, triglycerides, and fasting glucose.

Co-occurring medical diagnoses of diabetes, hypertension, and hypercholesterolemia were
determined by self-report, laboratory blood measures, and medication status. Participants
were categorized as having diabetes if their fasting glucose was 126mg/ml or higher, or if
they were currently using oral hypoglycemic agents or insulin. Hypertension was defined as
mean systolic blood pressure of 140 mmHg or higher, diastolic blood pressure of 90 or
higher, or use of anti-hypertensive medication. Hypercholesterolemia was defined as LDL
cholesterol of 130 mg/dl or higher, or use of cholesterol treating medication. A history of
other comorbid medical conditions (e.g., emphysema, asthma, hepatitis, seizure disorder,
stroke) was determined by self-report.

Cardiovascular risk profile was calculated for each participant based on the Framingham
Heart Study Risk Equation (D’Agostino et al., 2008; Framingham Health Study). The
variables in this model are: age, total cholesterol, HDL cholesterol, systolic blood pressure,
drug treatment for hypertension, smoking, and diabetes status.

Dietary intake was measured with the one-page Food Screener questionnaire (Block et al.,
2000).

Psychiatric and behavioral symptoms were measured from interview-administered
instruments: the EuroQoL-5 Dimensions (EQ-5D), a brief 5-item quality of life instrument
(Bobes et al., 2005); the Medical Outcomes Study Short Form Health Survey (SF-12),
measuring health status in physical health and mental health domains (Jenkinson et al.,
1997); the revised Behavior and Symptom Identification Scale (BASIS-24), a 24-item
mental health status measure assessing six domains (depression/functioning, difficulty in
interpersonal relationships, self-harm, emotional lability, psychotic symptoms, and
substance abuse) (Eisen et al., 2004), and the Center for Epidemiologic Studies Depression
Scale (CES-D) to measure current depression (Radloff, 1977). The primary psychiatric
diagnosis was obtained from the medical record.

Statistical analyses
We compared the smokers to the nonsmokers on sociodemographic characteristics, health
characteristics, cardiovascular risk, and psychiatric and behavioral measures. For the
sociodemographic characteristics, categorical variables were compared with chi-square tests
and continuous variables were compared by independent t-tests. Logistic regression and
multiple linear regression analyses were used to determine the association between health,
cardiovascular, psychiatric and behavioral variables with smoking status after adjusting for
age, sex, education and diagnosis. Wald chi-square statistics or F statistics with p values are
reported. A two-sided alpha level of 0.05 was used for all testing. All analyses were
conducted with SAS, version 9.3.

RESULTS
Prevalence and severity of cigarette smoking

A total of 291 individuals were enrolled in the ACHIEVE Trial. Of these, 128 (44%)
reported at baseline that they had smoked at least one cigarette in the past year and therefore
are defined here as smokers, and 163 (56%) reported that they were nonsmokers. Of the 128
persons classified as smokers, 116 were smokers at the time of the assessment and 12 had
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quit in the past year. Of the 163 nonsmokers, 123 reported that they never smoked, and 40
stated that they were former smokers but quit more than one year ago. A total of 52 persons
in the sample indicated that they had successfully quit smoking; this number presents 18%
of the total sample and 31% of the ever smokers in the sample.

Demographic and clinical characteristics of the smokers and the nonsmokers are shown in
Table 1. Current smokers were more likely to be male than the nonsmokers (χ2=3.77,
p=0.05). There was also a significant association between smoking status and education
(χ2=6.41, p=0.04) with more current smokers than nonsmokers having less than high school
education. Smoking status was also significantly associated with psychiatric diagnosis
(χ2=10. 43, p=0.02) with a higher percentage of smokers than nonsmokers with a diagnosis
of schizophrenia and bipolar disorder and a lower percentage with major depression.
Smoking status was not associated with age or race.

Among the 128 smokers, the mean age of first smoking was 15.5 (SD=5.4, range = 5–53).
The age of initiating smoking did not differ significantly between the smokers and the
nonsmokers who previously smoked. Among the smokers who were currently smoking, the
average amount of cigarettes smoked per day was 15.8 (SD=9.5, range 2–42, n=116). The
nonsmokers who previously smoked reported that they smoked on average 19 cigarettes per
day (SD=13.7, range 1 – 60) during the time that they smoked. The nonsmokers who
previously smoked were significantly older than the current smokers (M= 51.5, SD=8.6,
years vs. M= 44.5, SD=10.6, years, F=14.4, p < 0.001).

The association between smoking, health characteristics and cardiovascular risk
As shown in Table 2, we found that the smokers had significantly elevated diastolic blood
pressure compared with the nonsmokers (F=3.74, p=0.05). We also found that the smokers
had significantly lower HDL cholesterol and elevated triglycerides (F=8.01 p=0.005;
F=7.72, p=0.006) compared with the nonsmokers. In addition, the smokers were at increased
10-year risk of cardiovascular disease as assessed by the Framingham Heart Study Risk
Equation. Smokers had a mean risk of 13.2 % of having a cardiovascular event in the next
10 years vs. 7.4 % in the nonsmokers. When smoking was removed from the cardiovascular
risk calculation, the risk in both groups was similar (7.6 in the smokers and 7.4 in the
nonsmokers).

There was no significant difference between smokers and nonsmokers in weight, BMI, waist
circumference, systolic blood pressure, total cholesterol, LDL cholesterol, fasting glucose,
exercise time on the cycle ergometer sub-maximal test, or in the prevalence of diabetes,
hypertension, or hypercholesterolemia.

In terms of lifetime history of comorbid conditions, smokers had a significantly higher
prevalence of emphysema than nonsmokers (χ2=8.63, p=0.003) as shown in Table 2. The
groups did not differ significantly in the proportion who had high blood pressure, diabetes
mellitus, asthma, hepatitis, seizure disorder, or stroke. Fewer than 10 participants reported
kidney disease, cancer, heart attack, heart failure, or peripheral vascular disease so
meaningful comparisons were not possible.

Also as shown in Table 2, responses to the dietary questionnaire indicated that the smokers
had a lower number of fruit and vegetable servings per day indicating poorer dietary intake.
The daily nutrient intake of total fat, saturated fat, percent fat, and dietary cholesterol did not
significantly differ between groups.
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The association between smoking and psychiatric and behavioral symptoms
As shown in Table 3, smokers had a lower score on the SF-12 mental health scale than
nonsmokers indicating poorer mental health (F=6.97, p=0.01). There was not a significant
difference between groups on the SF-12 physical health scale.

On the BASIS-24, the smokers had worse scores on the difficulty in interpersonal
relationships subscale, the psychotic symptoms scale, the substance abuse subscale, and the
overall score (F=4.96, p=0.03; F=3.90, p=.05; F=16.03, p= < 0.001; F=4.64, p=.03) but not
on the subscales measuring depression functioning, self-harm, or emotional lability. There
were not any significant between group differences on the CES-D or the EQ-5D measuring
current depression and quality of life, respectively.

DISCUSSION
In this contemporary cohort of non-institutionalized persons with serious mental illness,
44% were smokers. This prevalence is more than double that in the US overall population
where the proportion of adults who smoke has declined to less than 20% (CDC, 2011). The
daily consumption of cigarettes by smokers in our cohort was also greater than among
current smokers in the overall population (American Lung Association, 2011). Our results
are thus consistent with earlier studies showing that persons with serious mental illness are
more likely to be smokers and to be heavy smokers and thus disproportionately vulnerable
to the adverse effects of smoking.

When comparing the smokers to the nonsmokers in our sample, we found that the smokers
had more indicators of cardiovascular disease. The 10-year cardiovascular risk was 13.2% in
the smokers vs. 7.4% in the nonsmokers. Our results are consistent with those of Bobes et al.
(2010) who also showed a higher 10-year cardiovascular risk in smokers than nonsmokers
with serious mental illness. However, unlike in the Bobes study, we found other differences
in cardiovascular risk factors between smokers and nonsmokers not found in their study.
Differences in the study populations may account for some of these disparate results. The
mean BMI of the total Bobes sample was in the overweight range (M= 27.8, SD=4.9) where
our participants were obese on average; the Bobes sample was also younger than our
sample.

Removing smoking from the risk calculation in our study equalized the scores in the
smoking vs. the nonsmoking groups. This suggests that the higher cardiovascular risk score
in our smokers was largely driven by the contribution of smoking to the model. Of note, our
smokers differed from our nonsmokers in other cardiovascular risk factors not included in
the Framingham model including elevated triglycerides and diastolic blood pressure. The
Framingham score, while a useful algorithm to calculate cardiac risk, may not capture all of
the cardiovascular risk factors in this population.

We found that the prevalence of hypertension was marginally higher in the smokers than the
nonsmokers in our sample. We did not find a significant difference in the number of persons
who had experienced a stroke, but we would not expect a higher prevalence of stroke in the
smokers in this relatively young sample. There were no differences between smokers and
nonsmokers in cardiovascular fitness as measured by total exercise time on a submaximal
bicycle ergometer test. However these results should be interpreted with caution as the
sample had a uniformly low fitness level at baseline and there may have been a floor effect.

Consistent with previous studies, we found that smokers were more likely to have substance
abuse and higher overall psychopathology (Ziedonis et al., 1994, 2008; de Leon & Diaz,
2011; Bobes et al., 2010Montoya et al., 2005; Ziedonis et al., 2005; Margolese et al., 2004).
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The higher ratings on the psychosis scale among the smokers are consistent with the greater
proportion of persons with schizophrenia versus those with mood disorders among the
smokers. We did not find an association between smoking and depression or quality of life,
unlike some previous studies (Dixon et al., 2007). Differences in sample selection and in
measures may account for these discrepant findings. We also found more smokers among
those with schizophrenia and bipolar disorder and among males as have previous
investigations (de Leon & Diaz, 2011; Baker et al., 2007).

The prevalence of smoking in our cohort is lower than that observed in other samples of
persons with serious mental illness (McCLave et al., 2010, Lasser et al., 2000, Hughes et al.,
1986; de Leon & Diaz, 2011; Diaz et al., 2009). This may be due to the fact that our data are
more current than some previous studies. Persons with serious mental illness, like those in
the overall population, have been affected by smoking reduction campaigns that have been
accompanied by increased restrictions on smoking in public places and increased costs of
cigarettes. There also may be a selection bias in our sample in that persons who signed up
for a weight loss trial may be more health conscious, although we enrolled almost a third of
all clients at the rehabilitation sites.

It is also of note that a total of 52 of the 291 in the total sample (18%) and of 168 ever
smokers (31%) indicated that they had quit smoking. Previous studies of serious mental
illness samples have not reported the percent who quit earlier in their lives, so these data are
difficult to compare with other studies. In the US overall population, the number of persons
who are former smokers exceeds those who are current smokers. The fact that a sizeable
number of our participants had quit smoking is consistent with other studies indicating that
many persons with serious mental illness who smoke are motivated to quit and can do so
(Dickerson et al., 2010). We do not have details about their quit histories such as when the
quitting occurred, their motivation to quit, strategies that they used, or to what extent they
received formal smoking cessation treatment. The former smokers were older on average
than the current smokers which may reflect their having developed health conditions or
experienced age-related changes that contributed to their motivation to quit smoking,
consistent with a previous study on successful quitters in this population (Dickerson et al.,
2010).

Strengths of the study are the contemporary well-characterized community cohort and
extensive data collection including blood-based cardiovascular markers. Limitations of the
study include that the sample is not population based but a convenience sample of trial
volunteers and that we did not collect detailed information about participants’ smoking
histories. Another limitation was that we did not control for multiple comparisons in our
analyses.

Future studies aiming to improve physical health and cardiovascular status in persons with
serious mental illness should target smoking cessation along with obesity and other health
factors. For cardiovascular risk reduction in this population, smoking remains one of the
most important modifiable factors.
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Table 1

Sociodemographic Characteristics of Smokers (n=128, 44%) and Nonsmokers (n=163, 56%)

Variable Smokers Nonsmokers Test Statistic p-value

Age, M(SD) 44.5 (10.6) 45.9 (11.8) T=−1.1 0.28

Male, n (%) 72 (56.3) 73 (44.8) χ2=3.77 0.05

Race, n (%) χ2=0.96 0.62

  White 70 (54.7) 93 (57.1)

  African-American 52 (40.6) 59 (36.2)

  Other 6 (4.7) 11 (6.8)

Education, n% χ2=6.41 0.04

  Not high school graduate 48 (37.5) 39 (23.9)

  High school graduate 49 (38.3) 73 (44.8)

  Some college 31 (24.2) 51 (31.3)

Psychiatric Diagnosis, n (%) χ2=10.43 0.02

  Schizophrenia 78 (60.9) 91 (55.8)

  Bipolar disorder 34 (26.6) 30 (18.4)

  Major depression 12 (9.4) 23 (14.1)

  Other 4 (3.1) 19 (11.7)
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Table 2

Health Characteristics of Smokers (n=128, 44%) and Nonsmokers (n=163, 56%)

Variable Smokers n=128 (44%) Nonsmokers n=163 (56%) Test Statistic p-value1

Health Factors, M(SD)

Weight (lbs) 227.9 (47.5) 224.3 (45.8) F=0.01 0.91

BMI (kg/m2) 36.1 (7.6) 36.4 (7.0) χ2=0.02 0.88

BMI (kg/m2) > = 30 n(%) 102 (79.7) 132 (81.0) χ2= 0.01 0.92

BMI (Kg/m2) > = 40 n(%) 31 (24.2) 45 (27.6) χ2= 0.28 0.60

 Waist circumference (cm) 117.6 (15.5) 116.5 (15.5) F=0.18 0.67

Exercise time (mins) 6.7 (2.9) 6.8 (3.0) F=1.24 0.27

 Sbp (mm Hg) 120.5 (13.2) 117.9 (13.4) F=1.69 0.19

 Dbp (mm Hg) 76.3 (8.9) 74.0 (9.1) F=3.74 0.05

 Total Cholesterol 178.2 (40.2) 178.5 (38.5) F=0.05 0.83

 LDL cholesterol (mg/dl) 98.6 (33.8) 99.6 (32.2) F=0.00 0.98

 HDL cholesterol (mg/dl) 43.0 (12.0) 48.9 (14.9) F=8.01 0.005

 Triglycerides(mg/dl) 185.4 (106.4) 148.6 (88.0) F=7.72 0.006

Fasting glucose (mg/dl) 107.7 (33.9) 102.9 (31.1) F=1.05 0.31

Risk of cardiovascular event 13.2 % (11.9) 7.4 % (7.2) F=38.7 < .001

Medical conditions, n (%)

Diabetes 35 (27.3) 48 (29.5) χ2= 0.74 0.48

Hypertension 85 (66.4) 90 (55.2) χ2= 3.67 0.06

Hypercholesterolemia 65 (50.8) 75 (46.0) χ2= 0.90 0.34

Emphysema 13 (10.2) 3 (1.8) χ2= 8.63 0.003

Asthma 28 (21.9) 33 (20.3) χ2= 0.039 0.84

Hepatitis 11 (8.6) 8 (4.9) χ2= 0.85 0.36

Seizure Disorder 15 (11.8) 21 (12.8) χ2= 0.004 0.95

Stroke 5 (3.9) 10 (6.1) χ2= 0.44 0.51

Dietary Intake, M(SD)

 Total fat (gms) 92.4 (25.8) 89.7 (26.0) F=0.49 0.48

 Saturated fat (gms) 28.0 (9.6) 26.1 (9.9) F=0.49 0.48

 Percent fat (% Kcal) 34.5 (6.4) 33.8 (6.5) F=0.49 0.48

 Dietary cholesterol (gms) 290.7 (90.7) 270.6 (96.0) F=0.50 0.48

Fruit and vegetable servings 3.5 (2.1) 4.0 (2.1) F=3.98 0.047

 Dietary fiber (gms) 14.7 (6.5) 15.4 (6.5) F=3.55 0.06

Note: BMI = body mass index; Sbp = systolic blood pressure; Dbp = diastolic blood pressure; LDL = low density lipoprotein; HDL = high density
lipoprotein.

1
Adjusted for age and sex, education, diagnosis
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Table 3

Psychiatric and Behavioral Symptoms in Smokers (n=128, 44%) and Nonsmokers (n=163, 56%)

Variable Smokers Nonsmokers Test Statistic p-value1

SF-12

Physical health scale 45.3 (10.2) 43.4 (10.1) F=0.49 0.48

Mental health scale 43.8 (10.9) 46.6 (10.6) F=6.97 0.01

CES-D 20.8 (11.6) 19.2 (10.9) F=3.5 0.06

EQ-5D 0.8 (0.2) 0.8 (0.2) F=0.26 0.61

BASIS-24

Depression functioning subscale 1.3 (0.8) 1.3 (0.8) F=1.49 0.22

Difficulty in interpersonal relationships subscale 1.4 (0.8) 1.2 (0.7) F=4.96 0.03

Self-harm subscale 0.3 (0.6) 0.2 (0.5) F=0.58 0.47

Emotional lability subscale 1.5 (1.0) 1.4 (0.9) F=3.09 0.08

Psychotic symptoms subscale 1.1 (1.1) 0.9 (0.9) F=3.90 0.05

Substance abuse subscale 0.4 (0.6) 0.1 (0.4) F=16.03 < 0.001

Overall BASIS-24 summary score 1.2 (0.6) 1.1 (1.6) F=4.64 0.03

Note: SF-12 = Short Form Health Survey (range 0–100, higher scores indicate better functioning); CES-D = Center for Epidemiologic Studies
Depression Scale (range 0–60, higher scores indicate a higher level of depression); EQ-5D = EuroQoL-5 Dimensions (range 0–1, higher indicates
better quality of life); BASIS-24 = revised Behavior and Symptom Identification Scale (range 0–4, higher scores indicate the greater or more
frequent the problem or symptoms).

1
Adjusted for age and sex, education, and diagnosis
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