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Introduction: Valid multi-faceted measurement of motivation for substance use disorder (SUD) treatment is needed 

to help inform treatment approaches and predict outcomes. This study examined evidence of validity for the 

Treatment Entry Questionnaire (TEQ-9). 

Methods: Data represented individuals entering inpatient SUD treatment ( n = 1455). We used confirmatory fac- 

tor analysis (CFA) to assess the three-factor structure of the TEQ-9 [identified (i.e., values/personally chooses 

treatment), introjected (i.e., internally controlled by guilt/shame) and external motivations (i.e., external pres- 

sure/demands)], and examined measurement invariance across gender, age, and ethno-racial identity. Correla- 

tion with readiness and confidence assessed convergent validity, while correlations with substance use problem 

severity and previous substance use treatment assessed meaningful group differences. 

Results: A three-factor structure was confirmed with all items loading significantly onto their respective factors 

( p s < 0.001). Each subscale demonstrated high internal consistency (Identified 𝛼 = 0.90; Introjected 𝛼 = 0.79; Ex- 

ternal 𝛼 = 0.85). Each subscale demonstrated measurement invariance up to the scalar level across all sub-groups. 

Readiness, confidence, and substance use problem severity correlated as expected across various substances with 

the identified (rs = 0.098 — 0.262, p s < 0.05), and external (rs = -0.096 — -0.178, p s < 0.05) subscales. Ad- 

ditionally, the mean Identified subscale score was significantly higher among those who previously engaged in 

SUD treatment ( p < 0.001). Findings for the Introjected subscale were more ambiguous. 

Conclusions: Findings provide evidence for factorial validity, measurement invariance, convergent validity and 

group differences of the TEQ-9 in a large clinically mixed inpatient SUD treatment population, providing further 

support of its clinical and research utility. 
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. Introduction 

Motivation to enter treatment is an important factor in the treat-

ent of alcohol and other substance use disorders (SUDs; Kelly and

reene, 2013 ; Kizilkurt and G ı yna ş , 2020 ; Kushnir et al., 2016 ;

yan et al., 1995 ). Indeed, increased levels of motivation have been

inked to greater treatment retention and greater engagement in treat-

ent ( Joe et al., 1998 ; Ryan et al., 1995 ; Wild et al., 2016 ). Evidence-

nformed treatment modalities such as motivational enhancement ther-

py and motivational interviewing are routinely used in SUD treat-
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ent to increase motivation and facilitate desirable treatment outcomes

 Smedslund et al., 2011 ). Thus, measures that accurately assess motiva-

ion are essential, especially in the context of measurement-based care

hereby client data are routinely collected to inform treatment plan-

ing, increase treatment engagement, and monitor treatment progress

nd outcome ( Scott and Lewis, 2015 ). 

Motivation is often assessed by measuring an individual’s readi-

ess for change; for example, following the Transtheoretical Model

 Kushnir et al., 2016 ; Prochaska and DiClemente, 1983 ;) using tools

uch as the Stages of Change Readiness and Treatment Eagerness Scale
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SOCRATES; Miller and Tonigan, 1996 ). However, beyond quantifying

ne’s level of motivation, there has been increased focus on measuring

hy and how individuals become motivated to change their behavior

 Deci and Ryan, 2000 ; Kushnir et al., 2016 ; Vallerand et al., 2008 ). 

Self-Determination Theory (SDT) is a theoretical approach for un-

erstanding motivations to engage in activities, such as behavioural

ealth treatments ( Deci and Ryan, 1985 , 2008 ). SDT posits that be-

avioural change will be more sustainable to the extent that they are

elf-determined (i.e., meet people’s fundamental psychological needs for

utonomy, relatedness, and competence) ( Deci and Ryan, 1985 , 2008 ).

DT proposes that motivation to engage in behavioural change varies

long a continuum ranging from amotivation (whereby an individual is

ompletely non-autonomous and has no sense of control), to extrinsic

otivation (whereby an individual exhibits varying degrees of external

otivation and sense of control), to intrinsic motivation (whereby an in-

ividual is completely self-motivated and driven by their own interest,

njoyment and satisfaction). The theory further speculates these types of

otivation can shift over time and in relation to one another, depending

n whether newly enacted activities or behaviours are seen to support

eople’s needs for autonomy, relatedness, and competence. Relevant to

ehavioural health treatments, social conditions or health care contexts

hat enhance these psychological needs promote self-determination and

ehavioural persistence ( Deci and Ryan, 1985 , 2008 ). 

To date, SDT has been applied to domains such as education

 Guay et al., 2008 ), work ( Deci et al., 2017 ), sport ( Ntoumanis, 2001 ),

nd health ( Ng et al., 2012 ). Moreover, a meta-analysis by Ng et al.

2012) suggested that SDT is a viable conceptual framework of motiva-

ion for behavioural change within a variety of health contexts includ-

ng smoking cessation, diabetes care, weight control, physical activity,

nd medication adherence. While measures exist to assess separate con-

tructs within SDT (e.g., satisfaction of psychological needs, supportive

ealth care climates), few are able to assess the full continuum of self-

etermination with respect to behavioural within a single tool ( Ng et al.,

012 ). Given individuals often endorse more than one type of motiva-

ion ( Vallerand et al., 2008 ), multi-dimensional measures are required

o distinctively yet comprehensively assess these types of motivation. 

However, in some cases it may not be relevant to measure the full

ontinuum of self-determination. For example, if we consider individu-

ls who are voluntarily entering treatment for SUD, it may not be rel-

vant to measure amotivation or intrinsic motivation. Instead, it may

e more relevant to unpack the varying degrees of extrinsic motivation,

ncluding those identified as external regulation (i.e., the motivation

o engage in activity as a result of pressure or demands from exter-

al agents, such as interpersonal relationships, the legal system or an

mployer), introjected regulation (i.e., a form of motivation internally

ontrolled by feelings of guilt, shame and anxiety), and, identified reg-

lation (e.g., an individual identifies with the value of an activity and

ersonally chooses to commit to it)( Deci and Ryan, 1985 , 2008 ). No-

ably, in this case, the fourth dimension of extrinsic motivation (i.e.,

ntegrated regulation) also is likely not relevant given the more internal

ature of the motivation source. 

To measure self-determined motivations within treatment settings,

ost studies included in the Ng et al. (2012) meta-analysis relied

n the Treatment Self-Regulation Questionnaire (TRSQ), derived from

he Treatment Motivation Questionnaire (TMQ; Ryan et al., 1995 ;).

ild and Wild (2006) developed the 30-item Treatment Entry Ques-

ionnaire (TEQ), an extension of the TMQ, to more clearly discriminate

etween identified motivation (i.e., sees value and personally chooses),

ntrojected motivation (i.e., internally controlled by feelings of guilt,

hame and anxiety), and external motivation (i.e., pressure or demands

rom external agents), specifically for individuals entering SUD treat-

ent. Subsequently, shortened 12-item ( Wild et al., 2006 ), and 9-item

TEQ-9; Urbanoski and Wild, 2012 ) versions of the TEQ were developed

nd evaluated, demonstrating high internal consistency and support for

he three-factor structure among outpatient and residential SUD treat-

ent populations. In addition, evidence for the three-factor structure
2 
as found for a Dutch version of the TEQ with 27- and 18-items in an

utpatient psychiatric population ( Jochems et al., 2014 ). 

Previous psychometric evaluation among inpatient and outpatient

amples has explored correlations between the TEQ subscales and

egally mandated treatment, pressures to seek treatment, perceived co-

rcion and substance use problem severity providing evidence for con-

urrent validity ( Urbanoski and Wild, 2012 ; Wild et al., 2016 ). The sub-

cales are likewise correlated with measures of readiness to quit and

elf-efficacy (i.e., confidence to change one’s behavior) among SUD and

ther behavioural addictions populations ( Kennedy and Gregoire, 2009 ;

ushnir et al., 2016 ). However, no studies have examined measurement

nvariance of the TEQ-9; a psychometric property that indicates whether

he construct under study (i.e., extrinsic motivation) is being measured

onsistently across different groups such as age, gender, and ethno-racial

dentity, and is a logical prerequisite to conducting cross-group compar-

sons in research ( Vandenberg and Lance, 2000 ). Collectively, the stud-

es to date have provided evidence for the psychometric validity of the

EQ, although the overall literature is small and there are notable gaps.

While the TEQ has shown promise as a robust measure of self-

etermined motivations for SUD treatment, additional evidence of valid-

ty for the TEQ-9 is required in order to confidently use this measure in

linical practice and research (e.g. treatment planning, predicting treat-

ent outcomes, etc.). As such, in the current study we sought replicate

nd expand on previous work to assess the validity of the TEQ-9 by ad-

ressing the following objectives: (1) to measure the factorial validity

f the TEQ-9 within a clinically mixed SUD treatment population (2)

o assess measurement invariance across gender, age, and ethno-racial

dentity; (3) to assess convergent validity of the TEQ-9 subscales with

elated constructs of readiness to quit and confidence to stay abstinent;

nd, (4) to assess whether scores on the TEQ-9 subscales are discernable

cross meaningful sub-populations (i.e., group differences). 

. Material and methods 

.1. Participants and procedures 

Data analyses were performed on a sample of individuals who en-

ered treatment for SUDs between April 26, 2018 and December 31,

019 at a large inpatient SUD treatment program located at Homewood

ealth center in Guelph, Ontario. Data were collected electronically as

art of routine clinical assessment, using psychometrically evaluated

cales that measured a variety of clinically relevant domains including

ubstance use, motivation to seek treatment, readiness to quit and confi-

ence to stay abstinent. At the time of study, the program offered a 35–

2 day treatment program for adults aged 19 + with a variety of SUDs

nd a 56-day integrated treatment program stream for adults with con-

ergent post-traumatic stress. Treatment was largely group-based and

rimarily adopted an abstinence-based treatment approach (e.g., 12-

tep facilitation) featuring recovery-oriented education and skills train-

ng facilitated by a multidisciplinary team of health professionals. Treat-

ent costs were covered through a variety of sources, including pub-

ic (e.g., provincial funding), semi-private (e.g., health insurance), or

rivate (e.g., out-of-pocket) funding. No individuals were involuntarily

dmitted to treatment. Data were accessed retrospectively via research

rotocol that received ethics approval from the Regional center for Ex-

ellence, Research Ethics Board in Guelph, Ontario, Canada (protocol

19–8). 

In total, 1496 individuals were admitted to the treatment program.

orty-one participants (2.6%) had missing TEQ-9 responses for reasons

ncluding administrative error, or choosing not to answer, and were ex-

luded from the analyses. Most of the remaining 1455 participants self-

eported as male (68.5%), employed (71.2%), heterosexual (85.3%),

hite (86.3%); not married or partnered (58.6%), and had attended

t least some college or university (64.5%). Participants’ mean age was

1.1 years (SD = 11.5; range: 19 to 75). 
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.2. Measures 

Treatment Entry Questionnaire: 9-item (TEQ-9). The TEQ-9 is a

easure of extrinsic motivation for SUD treatment ( Urbanoski and

ild, 2012 ). The scale consists of one four-item, one three-item, and

ne two-item subscale which measure identified regulation, introjected

egulation, and external regulation, respectively. Items are rated using a

even-point Likert scale ranging from 1 ( strongly disagree) to 7 (strongly

gree) . A summary score is calculated for each subscale, with scores

anging from 4 to 28 for Identified, 3–21 for Introjected, and 2–14 for

xternal. Higher scores indicate higher levels of motivation within each

ubscale; as such, high scores on multiple subscales are not mutually

xclusive. See Supplementary Material A for specific items within their

orresponding subscales. 

Substance Use Problem Severity . To assess severity of substance use

ver the past 90-days, we used the Diagnostic and Statistical Manual of

ental Disorders, Fifth Edition (DSM-5) SUDs Checklist ( American Psy-

hiatric Association, 2013 ; Hasin et al., 2013 ). The checklist assesses

leven diagnostic criteria related to SUDs as described in the DSM-5

ncluding, for example: “Did [substance] regularly result in problems

ulfilling your roles at work, school, or home? ”, and “Did you con-

inue to use [substance] despite knowing it contributed to a physi-

al or psychological problem? ”, “Did you experience withdrawal from

substance]? ”. The checklist was administered separately for each sub-

tance used over the past 90 days, including: alcohol, cannabis, cocaine,

ther stimulants, heroin, other opioids, hallucinogens, sedatives, pre-

cription sleep aids, and other non-listed substances. Response options

or each criterion were dichotomous (yes = 1, no = 0), and a total sum

core (ranging from 0 to 11) was calculated to represent a continu-

us measure of problem severity for each substance. For the purpose of

hese analyses, we combined substances into the following categories:

lcohol, non-prescription cannabis, stimulants (cocaine and other stim-

lants), opioids (heroin and other opioids), and other drugs (hallu-

inogens, inhalants, sedatives, prescriptions sleep aids, and other non-

isted substances). Where participants indicated the use of multiple sub-

tances within a substance category, we used the highest sum severity

alue across each of the substances. Comparisons between patient self-

eports of SUD symptoms and diagnostics dispositions from clinical in-

erview in this sample have revealed high correspondence ( Levitt et al.,

021 ). 

Readiness to quit. Using a modified version of the single-item Readi-

ess Ruler ( “How ready are you to quit your use of [substance]? ”;

hung et al., 2011 ; Maisto et al., 2011 ), participants were asked to rate

heir readiness to quit each substance they indicated using in the past

0 days, with a 10-point Likert scale from 1 ( Not at all ready) to 10

Extremely ready) . We combined substances into the same aforemen-

ioned categories (alcohol, non-prescription cannabis, stimulants, opi-

ids and other drugs). Where participants indicated the use of multiple

ubstances within a category, we calculated an average readiness to quit

core across each of the substances used which we included in the anal-

ses. 

Confidence to stay abstinent. Using a modified version of a single-item

eveloped by Hoeppner et al. (2011) ( “How confident are you that you

ill be able to stay abstinent from [substance] over the next 3 months

or 90 days)?), participants were asked to rate their confidence to stay

bstinent from each substance they indicated using in the past 90 days.

esponses were provided using a 10-point Likert scale ranging from 1

 Not at all confident) to 10 (Extremely confident), and individual sub-

tances were categorized into alcohol, non-prescription cannabis, stim-

lants, opioids, and other drugs. We calculated an average confidence

core wherever participants indicated multiple substances within a cat-

gory, which we used in the analyses. 

Previous substance use treatment history. To assess previous engage-

ent in substance use treatment, participants were asked, “Have you

ver in your lifetime received treatment or services for problems related

o drug or alcohol use [please do not include attended AA/NA groups
3 
r other self-help activities]? ” The possible response options were yes or

o . 

Socio-demographic and program-level characteristics. Several socio-

emographic variables were collected as part of routine clinical screen-

ng practices including gender, ethno-racial identity, and sexual ori-

ntation. We obtained additional demographic characteristics such as

ge (derived from date of birth) marital status and employment status

rom hospital administrative databases. For the measurement invariance

nalyses which compares only two groups, gender was limited to male

nd female (we excluded participants whose gender identification was

other ” fom the measurement invariance analyses), we split age into two

ategories using the median age of 41 years, and we collapsed ethno-

acial identity into white and racialized (including First Nations, Inuit or

étis; Asian; African, Caribbean or Black; Middle Eastern; Latin Ameri-

an; and Multiple or Mixed). 

.3. Analyses 

To measure factorial validity, we conducted a confirmatory factor

nalysis (CFA) specifying a three-factor model using a maximum likeli-

ood estimator. We evaluated model fit using two absolute [Standard-

zed Root Mean Square Residual (SRMR), Root Mean Square Error of

pproximation (RMSEA)] and two relative [Tucker Lewis index (TLI),

onfirmatory Factor Index (CFI)] fit indices. We established the follow-

ng cutoff criteria a priori to determine good model fit: SRMR < 0.08

 Hu and Bentler, 1999 ), RMSEA < 0.08 ( MacCallum et al., 1996 ), TLI

 0.95 ( Hu and Bentler, 1999 ), and CFI > 0.90 ( Ullman et al., 2001 ).

e accepted the model if: 1) at least one of the absolute fit indices

nd one of the relative fit indices met the cutoff criteria, and 2) factor

oadings proved strong and significant. We also reported the 𝜒2 statistic

s an index of absolute fit, but we did not use it to determine good-

ess of fit as it is overly sensitive to large sample sizes. After confirm-

ng the factor structure, we then used Cronbach’s alpha ( 𝛼) to assess

he internal consistency for each of the identified factors. Next, we in-

estigated measurement invariance of the TEQ-9 across gender (female

s. male), age ( < 41 vs. ≥ 41 – using the median split), and ethno-

acial identity (racialized vs. white), using a multiple-group CFA model

ramework with increasingly stringent equality constraints ( Muthén and

uthén, 2017; Vandenberg and Lance, 2000 ). In the first step, we spec-

fied a model without equality constraints to measure configural invari-

nce – uniform factor structure between groups. A second model mea-

ured metric invariance – equal factor loadings between groups – with

quality constraints imposed on factor loadings. Third, we used a model

ith equality constraints imposed on factor loadings and intercepts to

easure scalar invariance, which indicates equality at the level of item

eans or intercepts between groups. To establish invariance at each

evel, adequate model fit was first required. Configural invariance, es-

ablished via good model fit, is a prerequisite for testing invariance at

he increasingly restricted levels ( Cheung and Rensvold, 2002 ). Next,

o establish metric and scalar invariance, we evaluated differences in fit

etween the less constrained and more constrained models. To establish

quality invariance, we determined a priori that at least two of the fol-

owing cut-points for changes in model fit indices must be met: ΔCFI ≤

.010 ( Cheung and Rensvold, 2002 ), ΔTLI ≤ 0.020 ( Vandenberg and

ance, 2000 ), ΔRMSEA ≤ 0.015 ( Chen, 2007 ). To assess convergent

alidity, we measured Pearson’s correlation coefficient (r) for each of

he identified factors with readiness to quit and confidence to stay ab-

tinent, two related but inherently different constructs. We interpreted

he correlations as follows: r < 0.30, small; 0.30 ≤ r < 0.50, moderate,

 > 0.50, large ( Cohen, 1988 ), along with their statistical significance

t p < 0.05. As such, we expected the correlations to be significant but

mall in each case and that both readiness and confidence would be

ositively associated with identified regulation and negatively associ-

ted with both introjected external regulation. To assess whether scores

n each subscale were discernable across meaningful sub-populations,

e measured the associations between the score on each subscale with
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Fig. 1. Confirmatory factor analysis of the three-factor structure for the 9-item 

Treatment Entry Questionnaire (Standardized solution; N = 1455). 
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f  
ubstance use problem severity and previous substance use treatment

istory, using r and t-tests, respectively. We expected problem severity

o be positively associated with identified and introjected regulation,

ut not associated with external regulation and previous treatment his-

ory would be positively associated with identified regulation. CFA and

easurement invariance analyses were conducted in MPlus version 8.4

 Muthén and Muthén, 2017 ). All other analyses were conducted in SAS

ersion 9.4 ( SAS 9.4, 2016 ). 

. Results 

.1. Factorial validity and internal consistency 

The CFA results confirmed a three-factor structure of the TEQ-9.

riteria was met for one of the absolute fit indices (SRMR = 0.05;

MSEA = 0.083) and both of the relative fit indices (TLI = 0.967,

FI = 0.967), demonstrating good model fit of the three-factor structure.

ig. 1 demonstrates that each of the nine items had large and significant

oadings on their respective factors with estimates ranging from 0.613 to

.913 (all p s < 0.0001). Each of the three subscales exhibited excellent

nternal consistency (Identified 𝛼 = 0.90; Introjected 𝛼 = 0.79; External

= 0.85). Overall, mean scores and standard deviations for each of the

EQ-9 subscales were as follows: Identified, 25.9 (SD = 4.9); Introjected,

2.7 (SD = 5.3); External 5.2 (SD = 3.4). The distribution of mean scores

ithin our sample were negatively skewed for the Identified subscale,

ositively skewed for the External subscale, and multimodal for the In-

rojected subscale with peaks at the upper end, lower end, and middle

f the scale scores. 
4 
.2. Measurement invariance 

Measurement invariance results are displayed in Table 1 . 

.2.1. Gender (Male vs. female) 

Fit of the three-factor TEQ-9 model was good for both female

SRMR = 0.067; RMSEA = 0.098 [95% CI, 0.082–0.115]; CFI = 0.960;

LI = 0.940) and male (SRMR = 0.048; RMSEA = 0.069 [95% CI, 0.069–

.092]; CFI = 0.967; TLI = 0.950) samples independently. Good fit

f the configural model suggested equivalent factor structures among

ales and females (SRMR = 0.055; RMSEA = 0.086 [95% CI, 0.077–

.096]; CFI = 0.965; TLI = 0.947). Equality constraints imposed at the

etric level did not substantially worsen model fit ( ΔCFI = − 0.002;

TLI = 0.003; ΔRMSEA = − 0.003), thus indicating factorial invari-

nce of the TEQ. We proceeded to test constraints placed on item in-

ercepts and found further evidence of invariance at the scalar level

 ΔCFI = 0.000; ΔTLI = 0.005; ΔRMSEA = − 0.004). 

.2.2. Age (Median split technique: < 41 vs. > = 41) 

The three-factor TEQ-9 model demonstrated good fit for the both the

ample below the median age (SRMR = 0.052; RMSEA = 0.078 [95%

I, 0.065–0.091]; CFI = 0.970; TLI = 0.956) and median age and above

SRMR = 0.059; RMSEA = 0.097 [95% CI, 0.084–0.110]; CFI = 0.957;

LI = 0.935). The configural invariance model fit the data well, suggest-

ng the same factor structure between age groups (SRMR = 0.055; RM-

EA = 0.088 [95% CI, 0.079–0.097]; CFI = 0.963; TLI = 0.945). Model

t did not significantly decrease at the metric model ( ΔCFI = − 0.002;

TLI = 0.003; ΔRMSEA = − 0.002), demonstrating that items loaded

nto their respective factors consistently among age groups. Invariance

as also established at the scalar level ( ΔCFI = − 0.002; ΔTLI = 0.004;

RMSEA = − 0.004), demonstrating no significant difference in item in-

ercepts between age groups. 

.2.3. Ethno-racial identity (White vs. racialized) 

The three-factor structure of the TEQ-9 fit well for the racialized

SRMR = 0.076; RMSEA = 0.102 [95% CI, 0.074–0.130]; CFI = 0.945;

LI = 0.917) and white (SRMR = 0.052; RMSEA = 0.083 [95% CI, 0.073–

.093]; CFI = 0.968; TLI = 0.952) groups separately. Good model fit was

emonstrated at the configural level (SRMR = 0.055; RMSEA = 0.085

95% CI, 0.076–0.095]; CFI = 0.966; TLI = 0.949) indicating a three-

actor structure among both white and racialized samples. Evidence

upported invariance at the metric level ( ΔCFI = 0.00; ΔTLI = 0.005;

RMSEA = − 0.004), suggesting no difference in item factor loadings

etween groups. Lastly, model fit improved when constraints were im-

osed on item intercepts, and thus invariance was also established at

he scalar level ( ΔCFI = 0.001; ΔTLI = 0.005; ΔRMSEA = − 0.004). 

.3. Convergent validity 

Table 2 presents the Pearson correlations between readiness to quit

ubstance use and confidence to stay abstinent with each factor, as-

essing convergent validity. Readiness to quit had small but signifi-

ant positive correlations with identified regulation for each of the sub-

tances measured (rs = 0.118 – 0.262, all p s < 0.05), and small but

ighly significant negative correlations with external regulation for al-

ohol ( r = − 0.119, p < 0.001) and stimulants ( r = − 0.178, p < 0.001).

onfidence to stay abstinent had small but significant correlations with

dentified regulation for all substances (rs = 0.107 – 0.162, all p s <

.05) except cannabis, and small but significant correlations with the

xternal regulation for alcohol ( r = − 0.097, p < 0.001) and stimulants

 r = − 0.096, p < 0.05). No significant correlations were found between

ntrojected regulation and readiness or confidence. 

.4. Group differences 

The Pearson correlations between substance use severity and each

actor are also presented in Table 2 , measuring group differences. Alco-
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Table 1 

Model fit statistics and measurement invariance testing for the Treatment Entry Questionnaire: 9-item across char- 

acteristics. 

Parameter 𝜒2 (df) CFI TLI SRMR RMSEA (90% CI) Δ𝜒2 (df) ΔCFI ΔTLI ΔRMSEA 

Gender ( Female vs . Male) 

Configural 305.88 (48) .965 .947 .055 .086 (0.077, 0.096) – – - –

Metric 323.89 (54) .963 .950 .064 .083 (0.075, 0.092) 18.01(6) − 0.002 .003 − 0.003 

Scalar 331.22 (60) .963 .955 .065 .079 (0.071, 0.087) 7.33(6) .000 .005 − 0.004 

Age (Median Split Technique: < 41 vs. > = 41) 

Configural 319.04 (48) .963 .945 .055 .088 (0.079, 0.097) – – – –

Metric 343.48 (54) .961 .948 .064 .086 (0.077, 0.095) 24.44(6) − 0.002 .003 − 0.002 

Scalar 354.63 (60) .960 .952 .066 .082 (0.074, 0.091) 11.15(6) − 0.002 .004 − 0.004 

Ethno-racial Identity (Racialized vs . White) 

Configural 299.59 (48) .966 .949 .055 .085 (0.076, 0.095) – – - –

Metric 306.36 (54) .966 .954 .058 .081 (0.072, 0.090) 6.95(6) .000 .005 − 0.004 

Scalar 313.21 (60) .965 .959 .059 .077 (0.068, 0.085) 6.68(6) .001 .005 − 0.004 

Note : CFI = comparative fit index, TLI = Tucker Lewis index, SRMR = square root mean residual, RMSEA = root 

mean standard error of approximation. 

Table 2 

Pearson correlation coefficients (r) between the 9-item Treatment Entry Questionnaire (TEQ-9) subscales 

and related constructs. 

Score TEQ-9 Subscale Scores 

N = 1455 Identified Introjected External 

%(n) Mean(SD) r R r 

Readiness to quit 1 

Alcohol 88.04 (1281) 8.78 (2.07) 0.258 ∗∗∗ 0.008 − 0.119 ∗∗∗ 

Cannabis 49.21 (716) 6.91 (3.30) 0.118 ∗∗ 0.011 − 0.035 

Stimulants 43.44 (632) 9.49 (1.19) 0.252 ∗∗∗ − 0.017 − 0.178 ∗∗∗ 

Opioids 20.55 (299) 9.45 (1.37) 0.262 ∗∗∗ 0.031 − 0.112 

Other drugs 2 27.28 (397) 7.03 (3.50) 0.122 ∗ 0.020 − 0.089 

Confidence to stay abstinent 1 

Alcohol 88.04 (1281) 8.52 (1.97) 0.162 ∗∗∗ − 0.035 − 0.097 ∗∗∗ 

Cannabis 49.21 (716) 7.38 (3.16) 0.062 − 0.019 0.013 

Stimulants 43.44 (632) 8.87 (1.71) 0.144 ∗∗∗ − 0.082 − 0.096 ∗ 

Opioids 20.54 (299) 8.76 (2.04) 0.154 ∗∗ 0.092 0.010 

Other drugs 2 27.28 (397) 6.90 (3.48) 0.107 ∗ − 0.006 − 0.098 

Substance use severity 1 

Alcohol 88.45 (1287) 6.62 (3.78) 0.098 ∗∗∗ 0.085 ∗∗ 0.008 

Cannabis 49.35 (718) 2.96 (3.34) 0.019 0.076 ∗ − 0.026 

Stimulants 43.50 (633) 7.59 (3.71) 0.114 ∗∗ 0.107 ∗∗ − 0.077 

Opioids 20.62 (300) 6.40 (4.10) 0.040 − 0.039 − 0.024 

Other drugs 2 27.28 (397) 3.07 (3.49) 0.057 0.146 ∗∗ − 0.061 

Mean (SD) Mean(SD) Mean(SD) 

Previous SU 3 treatment t = − 3.61 ∗∗∗ t = − 0.15 t = 1.56 

Yes 58.01 (844) – 26.23 (3.77) 12.68 (5.45) 5.14 (3.30) 

No 41.65 (606) – 25.44 (4.45) 12.64 (5.22) 5.42 (3.45) 

1 Groups are not necessarily mutually exclusive. 
2 Includes sedatives, sleep aids, hallucinogens, inhalants and other drugs. 
3 Substance Use. 
∗ p < 0.05. 
∗∗ p < 0.01. 
∗∗∗ p < 0.001. 
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a  
ol use severity was significantly and positively correlated with iden-

ified regulation ( r = 0.098, p < 0.001), as was stimulant use severity

 r = 0.114, p < 0.01). Introjected regulation had small but significant

ositive associations with severity for all substances (rs = 0.076 – 0.146,

ll p s < 0.05) except opioids. There were no significant associations be-

ween substance use severity and external regulation. Additionally, par-

icipants who had participated in previous substance use treatment had

igher mean scores on the Identified subscale than those who had not

 p < 0.001; Table 1 ), but no significant differences were detected for the

ntrojected and External subscales. 

. Discussion 

As measurement-based care becomes increasingly common, it is es-

ential brief tools that measure clinically meaningful domains, such as
5 
reatment motivation, are developed and psychometrically evaluated.

he purpose of this study was to replicate and extend the psychometric

alidation of the TEQ-9 ( Urbanoski and Wild, 2012 ), investigating its

actorial validity, measurement invariance at the scalar level, conver-

ent validity and examine group differences in a large inpatient SUD

reatment population. 

With respect to factorial validity, our findings are consistent with

hose of Urbanoski & Wild (2012) in demonstrating support for the hy-

othesized three-factor structure of the TEQ-9, as well as strong internal

onsistency among items within each of the three sub-scales. Further-

ore, this is the first study to investigate and demonstrate measurement

nvariance across gender, age, and ethno-racial identity for the TEQ-9,

hus providing evidence the scale performs equally well among these

arious sub-groups. This is in line previous validation work of the TRSQ,

nother multidimensional SDT measure of motivation, which posit SDT
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onstructs are universal across populations, including culture and eth-

icity ( Richards et al., 2020 ), and responds to the call for establishing

easurement invariance of SDT-based measures. 

To assess convergent validity, we considered readiness to quit

nd confidence to stay abstinent to be theoretically related constructs

iven their known link to motivation ( Kennedy and Gregoire, 2009 ;

ushnir et al., 2016 ). As expected, we found positive, albeit small,

ssociations between identified regulation and both readiness to quit

nd confidence to stay abstinent for all substances (with exception to

annabis for confidence). Meanwhile, external regulation was nega-

ively correlated with readiness to quit and confidence to stay abstinent

or alcohol and cocaine. In other words, those who exhibit greater inter-

al motivation to enter treatment (as represented by identified regula-

ion) also report higher levels of readiness and confidence, while those

ho felt more externally pressured to enter treatment (as represented

y external regulation) reported lower levels readiness and confidence.

otably, the associations in both cases are small in magnitude, but ex-

ected given these are related but distinct constructs. More specifically,

hile the TEQ-9 measures extrinsic motivation in terms of reasons or ra-

ionale for seeking treatment, readiness and confidence are operational-

zed through behavior change. This is in accordance with Kennedy &

regoire (2009) who discuss how efficacy (i.e., confidence) represents

uccess in a change effort, rather than motivation. As such, there is a de-

ree of separation between each of these related but distinct constructs.

dditionally, the substance specific nature of our findings suggest there

ight be more nuanced relations at work, and thus warrant further ex-

loration in future research. The lack of association between confidence

o stay abstinent from cannabis with identified regulation is of note,

iven the recent legalization of cannabis in Canada. 

We also found evidence that scores on the TEQ-9 subscales differed in

eaningful ways among specific subgroups. More specifically, we used

ubstance use treatment history as a proxy indicator for substance use

everity, and found that having previously engaged in substance use

reatment was positively correlated with identified regulation. This is

onsistent with work by Kizilkurt & Giynas (2020) , who found that pre-

ious engagement in inpatient treatment may be associated with higher

evels of motivation. Additionally, problem severity related to alcohol

nd stimulant use were positively correlated with identified regulation.

iven that identified motivation is positively correlated with substance

se problem severity ( Ryan et al., 1995 ; Urbanoski and Wild, 2012 ;

ild et al., 2006 ), these between-group differences provide support

or validity of the TEQ-9 such that the subscale scores differed across

ub-groups as expected. Interestingly, in our sample, problem sever-

ty for all substances (except opioids) was the only factor significantly

elated to introjected regulation, whereby introjected regulation was

ositively correlated to substance use problem severity. This suggests

hat those who have higher substance use problem severity have higher

evels of entering treatment due to feelings of guilt and shame. Pre-

ious evidence for the Introjected subscale has been mixed. Wild and

ild (2006) found positive correlations between introjected regulation

nd drug use severity, but null associations with alcohol use sever-

ty in an outpatient sample. Using a DSM-IV based measure of SUD,

rbanoski and Wild (2012) also found that introjected motivation was

igher among those who met the criteria for SUD (relative to no dis-

rder) in both inpatient and outpatient treatment settings. Together,

he ambiguous pattern of associations for the Introjected subscale that

ave also been observed previously ( Ng et al., 2012 ; Urbanoski and

ild, 2012 ), as well as the null association with only opioid use severity,

oth warrant further investigation of the Introjected subscale ( Vallerand

t al., 2008 ). 

.1. Strengths and limitations 

Our findings should be interpreted in light of some strengths and lim-

tations. Data were collected as part of routine clinical screening prac-

ices in a large, inpatient SUD treatment program. As such, data were
6 
ollected for almost all individuals who entered the program and is a

trength of the study. However, our sample was mostly male, white, het-

rosexual, educated and employed. Thus, the generalizability to other

amples is uncertain and we recommend that further study be under-

aken in more diverse populations to account for variances in culture,

alues and beliefs that could affect the interpretation of the TEQ-9 scores

ithin different groups. Additionally, although our battery of assess-

ents was quite comprehensive and included various psychosocial do-

ains such as readiness to quit and confidence to stay abstinent, it was

imited in that the battery did not include independent measures of

erceived coercion or social pressures, which are important consider-

tions when studying motivations to enter treatment ( Urbanoski and

ild, 2012 ; Wild, 2006 ). Finally, as per unified validity theory, psycho-

etric validity is not established after only one study, rather validity

s a continuous process of gathering evidence across multiple studies

owards the use of a tool for a particular purpose ( Bandalos, 2018 ). As

uch, while our findings do provide evidence for the validity of the TEQ-

, we cannot state that the TEQ-9 is a valid tool generally across all

opulations and for all uses. Thus, we encourage further study of the

EQ-9, including its conceptual groundings and psychometric proper-

ies, particularly among samples where motivation to seek treatment

ay be particularly susceptible to external pressures (e.g., individuals

andated to seek treatment by the criminal justice system, child pro-

ection system, employers or professional associations). 

.2. Implications 

Our findings have important implications for researchers and prac-

itioners. The presence of measurement invariance across gender, age

nd ethno-racial identity indicates meaningful and valid comparisons

an be made across these groups with confidence ( Vandenberg and

ance, 2000 ). Additionally, our findings provide evidence for the va-

idity of the TEQ-9 and demonstrate that the measure may be used

s a robust predictor when investigating treatment retention and post-

reatment outcomes. For example, an important area for future research

ould be establishing the predictive validity of the TEQ-9, and explor-

ng whether identified motivation predicts more positive treatment out-

omes compared to introjected or external motivations. Moreover, these

ndings will be important for future research as motivations to enter

reatment are further explored – for example, in relation to constructs

uch as treatment engagement, treatment environments, and therapeu-

ic alliance. A priority should be to explore how pre-treatment moti-

ation extends through the continuum of care for SUDs, such as en-

agement in continuing care or after care ( Arbour et al., 2011 ). Our

ork also furthers the theoretical advancements of SDT within the SUD

ontext, which has been identified as a needed area of future research

 Vallerand et al., 2008 ). Notably however, the TEQ-9 does not assess

he full self-determination continuum of motivation, including the con-

tructs of amotivation and integrated regulation. Although the TEQ-9 is

articularly relevant for use among populations who are entering treat-

ent for SUD, it may not be relevant in all cases or with all populations.

s such, further attention to developing other multi-dimensional mea-

ures of motivation among the full self-determination continuum may

e warranted. 

For clinicians, additional validity evidence of the TEQ-9 can allow

or the more confident identification of patient motivational profiles.

linicians can use this knowledge to design treatment plans accord-

ngly ( Kizilkurt and G ı yna ş , 2020 ), with aim to improve treatment out-

omes ( Dugosh et al., 2014 ). For example, knowing that a client has

igh controlled forms of motivation (external or introjected regulations)

ight prompt a clinician to use motivational interviewing techniques,

hich have been shown to increase levels of autonomous motivation

 Frielink et al., 2015 ). Lastly, this evidence can provide support for the

nclusion of the TEQ-9 within measurement-based care and routine out-

omes monitoring practices, which would allow for researchers and clin-

cians to engage with the data as suggested above. 
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. Conclusion 

In conclusion, the present study provides evidence for the validity of

EQ-9 in a large clinically mixed SUD inpatient population for measur-

ng extrinsic treatment motivation from an SDT perspective. The find-

ngs provide evidence for factorial validity such that we confirmed the

hree-factor structure of the TEQ-9, as well as provided evidence that the

EQ-9 is psychometrically invariant across gender, age and ethno-racial

dentity. Measurement invariance of the TEQ-9 supports the validity of

omparisons in motivation between groups. We also provide evidence

or the convergent validity of the TEQ-9, and demonstrate that the scale

cores differ as expected between groups. Further investigation in di-

erse populations and in the context of measurement-based care or other

ovel clinical approaches are warranted. 
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