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Abstract

Background—This study examined predictors associated with readmission to detoxification in a

sample of adult Alaska Native patients admitted to inpatient alcohol detoxification. Even though

Alaska Native people diagnosed with alcoholism have been identified as frequent utilizers of the

health care system and at elevated risk of death, little is known about factors associated with

readmission to detoxification for this group.

Methods—We sought to predict readmission using a retrospective cohort study. The sample

included 383 adult Alaska Native patients admitted to an inpatient detoxification unit and

diagnosed with alcohol withdrawal during 2006 and 2007. Cox proportional hazard modeling was

used to estimate unadjusted and adjusted associations with time to readmission within one year.
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Results—Forty-two percent of the patients were readmitted within one year. Global Assessment

Functioning (GAF; Axis V in the multi-axial diagnostic system of the Diagnostic and Statistical

Manual of Mental Disorders [DSM IV]) score measured at the time of intake was associated with

readmission. A one point increase in the GAF score (HR = .96, 95% CL = .94, .99, P = .002) was

associated with a four percent decrease in readmission. The results also indicated that the GAF

mediated the relationship between readmission and: employment and housing status.

Conclusions—The GAF measures both illness severity and adaptive functioning, is part of

standard behavioral health assessments, and is easy to score. Readmission rates potentially could

be decreased by creating clinical protocols that account for differences in adaptive functioning and

illness severity during detoxification treatment and aftercare.
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1. Introduction

Detoxification represents the initial step in patient preparation for long-term treatment or

rehabilitation (Hayashida, 1998). It is intended to manage acute intoxication and withdrawal

and is distinct from substance abuse treatment (Miller and Kipnis, 2006). The Center for

Substance Abuse Treatment defined detoxification as having three objectives: evaluation,

stabilization and advocation of patient entry into substance abuse treatment (Miller and

Kipnis, 2006).

Although detoxification is the first step in long-term substance abuse treatment, few studies

have focused specifically on factors associated with readmission to detoxification. Known

predictors of substance abuse treatment outcomes have not predicted accurately

detoxification outcomes. For example, sociodemographics (gender, age, living situation,

ethnic background), psychopathology, and coping style – which often are associated with

substance abuse treatment outcomes – have not been associated with detoxification

treatment outcomes (Franken and Hendriks, 1999).

1.1. Review of literature

Rates of readmission to detoxification programs differ by time since discharge. Short term

readmission rates range from 4% to 52% between one and six months post-discharge (Annis

and Liban, 1979; Carrier et al., 2011; Li et al., 2008). Rates of readmission within one year

range from 34% to 48% (Callaghan, 2003; Li et al., 2008; Mark et al., 2006; Ponzer et al.,

2002). Longer term readmission (>2 years and ≤4 years) rates range from 32% to 61%

(Booth and Blow, 1993; Callaghan et al., 2006; Ponzer et al., 2002; Tomasson and Vaglum,

1998).

Various predictors of readmission to detoxification have been reported and differ depending

upon length of study. Predictors of short-term readmission (≤6 months) include discharged

against medical advice (Li et al., 2008), homeless, urban residence, and fee-for-service

Medicaid (Carrier et al., 2011). Three studies focused on readmission within one year

(Callaghan, 2003; Li et al., 2008; Mark et al., 2006). Among Canadian Aboriginals previous
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history of detoxification and residential instability predicted readmission (Callaghan, 2003).

In the second study, state of residence, gender, race, Medicaid eligibility, an index inpatient

detoxification admission and follow-up treatment predicted readmission (Mark et al., 2006).

In the most recent study, hepatitis C, polydrug use and those with a preferred primary

substance of alcohol were more likely to be readmitted within one year (Li et al., 2008).

Factors predicting longer term readmission include agoraphobia/panic disorder, (Tomasson

and Vaglum, 1998), unemployment, homelessness, failing to complete treatment (i.e.,

discharge nursing assessment indicated the patient did not complete their detoxification

based on substances they used and recommended length of treatment, including the treating

physician’s recommendation for length of stay), Aboriginal ethnicity, and alcohol as primary

drug (Callaghan et al., 2006). Evidence suggests indicators of severe alcohol use also

increases risk of readmission including heavy drinking, polysubstance use, a combination of

sensation-seeking behavior with low platelet monoamine oxidase levels (Ponzer et al., 2002)

and seizures (Booth and Blow, 1993; Worner, 1996). On the other hand, clinical case-

management was associated with an increased use of rehabilitation services and a decrease

in detoxification readmissions (McLellan et al., 2005).

1.2. Conceptual model of readmission/background

Fig. 1 displays the conceptual model that guided this study of readmission to alcohol

detoxification. Concepts proposed in other models (Arbaje et al., 2008; Hasan et al., 2010;

Solomon and Doll, 1979) were incorporated; however, our approach is based primarily on

Sullivan’s (1989) work. The conceptual model has 6 components (demographic, access to

care, social and environmental characteristics, clinical characteristics/health status,

utilization of the health care system, and the health care system) each theorized as equally

impacting readmission to detoxification. Constructs associated with each component of the

conceptual model are listed within each box (see Fig. 1 and cited models for more details).

Although we recognize the importance of the health care system for readmission, we were

unable to study these indicators due to data limitations.

Alaska Native people comprise 14% (US Census Bureau, 2014) of the population in Alaska,

yet they account for 47% of substance abuse treatment admissions (SAMHSA, 2012).

Alcohol abuse is the 3rd leading cause of death for Alaska Native people aged 25–44; the

death rate is 47 per 100,000 compared to 2 per 100,000 for US Caucasians (Day et al.,

2011). Alaska Native people diagnosed with alcoholism are high utilizers (15+ visits in 1

year) of ambulatory services and at increased risk of death (Nighswander, 1984). Although

service utilization by Alaska Native people diagnosed with alcohol dependence has been

studied, to date no one has examined readmission to detoxification. Accordingly, we

considered predictors of readmission to detoxification and hypothesized that unstable

housing, a secondary drug diagnosis, not entering treatment after detoxification and

withdrawal severity measured by seizures/delirium tremens and the GAF (global assessment

functioning) would significantly increase the risk of readmission to detoxification. Based

upon our conceptual model of readmission, we also explored the contribution of other key

variables to readmission.
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2. Methods

2.1. Study setting and design

Patients included in this study were treated in a tribally owned and managed 6 bed

detoxification unit in Southcentral Alaska that served almost exclusively Alaska Native

people and was funded by the Indian Health Service (IHS) and a small grant from the State

of Alaska. The unit was part of comprehensive substance abuse treatment services that

spanned a continuum of care including outreach, screening, assessment, brief intervention,

detoxification, outpatient treatment, intermediate residential treatment and continuing care.

The unit had one part-time physician’s assistant with medical doctor oversight, one

registered nurse supervisor, one registered nurse, one licensed practical nurse or certified

medical assistant or certified nursing assistant, one part-time pharmacist, one Bachelor of

Arts counselor certified in substance abuse counseling and supervised by a Masters of Arts

clinical supervisor. All staff received routine training and supervision on procedures for

collection of patient information and documentation in the electronic medical record (EMR)

including rating the GAF. Admission criteria was Alaska Native, adult and at risk of

withdrawal requiring medical management. The unit recommended a length of stay (LOS)

between 4 and 7 days. Patients who left prior to completion of their detoxification were

ineligible to return for 30 days. Patients who completed their stay could return at any point

after discharge. The unit prioritized treatment for pregnant women and intravenous drug

users. The majority of patients were referred for treatment from the Alaska Native Medical

Center (ANMC). Only one other detoxification facility specifically served Alaska Native

people but was located several hundred miles away in a more rural setting. During the study

period, the Salvation Army also provided detoxification services on an intermittent basis to

all individuals within the catchment area. The human service organization that managed the

detoxification unit was not directly connected to the ANMC but worked in partnership with

it to deliver services.

The ANMC is jointly owned and managed by the Alaska Native Tribal Health Consortium

(ANTHC) and Southcentral Foundation (SCF). The ANMC houses urgent, specialty and

tertiary care and the only level II trauma center in Alaska (Alaska Native Tribal Health

Consortium, 2013a,b; South Central Foundation, 2013). ANMC also houses primary care

services operated by SCF serving Alaska Native people in the Anchorage, Matanuska-

Susitna Valley and 55 rural villages within the Anchorage Service Unit (Southcentral

Foundation, 2013). In Alaska 99% of IHS funds and programs are under tribal ownership

and management. Their health care system is described as a system administered by Alaska

Native people for Alaska Native people (Sherry, 2004). Health care delivery can be

challenging. The distance from some communities to the nearest medical facility is over 800

miles (U.S. Department of Health and Human Services and Indian Health Services, 2007).

Many Alaska Native villages are off the road system and accessible only by air, water, or

snow vehicles.

This study employed a retrospective cohort design that included patients discharged from

the detoxification unit between January 1, 2006 and December 31, 2007. Patients were

followed for one year after discharge, with data available through the end of 2008. When
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multiple discharges and admissions existed for a patient only the first discharge date and the

subsequent readmission were included in the analyses. The study cohort included adult

(≤21) Alaska Native people with a primary diagnosis of alcohol withdrawal. During the

study period, 419 adult patients were discharged from the unit; 18 were neither Alaska

Native nor American Indian; 19 were admitted for a primary diagnosis of drug withdrawal

(one met both exclusion criteria). This resulted in a final study population of 383.

2.2. Data sources

Data used in these analyses were collected at the detoxification unit by program staff during

standard admission and discharge procedures and recorded in the EMR system. The unit

employed quality control staff who notified providers of incomplete or discrepant

information recorded in the EMR. Information was corrected by providers and reviewed

again by quality control staff to ensure completeness. For this study, the data were extracted

from the EMR and provided de-identified. The Alaska Native organization from which the

data were obtained completed a thorough examination of the data to confirm it was de-

identified to their criteria. Research approval was obtained from the Alaska Area

Institutional Review Board (full board review) and the Colorado Multiple Institutional

Review Board (certificate of exemption). Tribal review of this manuscript was completed by

SCF and reviewed by the Alaska Native human service organization from which this data

came.

2.3. Measures

2.3.1. Outcome variable—The outcome variable measured readmission within one year

of discharge and had two components: whether the readmission occurred within one year

(yes = 1/no = 0), and the time to the event (i.e., subsequent readmission). Time to event was

a continuous variable operationalized as days between the first discharge date occurring in

the study time period and the subsequent readmission occurring within one year. Individuals

not readmitted within 365 days of discharge were censored.

2.3.2. Independent variables—See the supplemental material1 for a more detailed

description of variables used in the analyses. Demographic characteristics included age,

gender, education, number of children, marital status, and housing status. The only access to

care variable studied was employment status. Social/environment characteristics included

primary support problems, social environment problems, legal problems, and household

composition.

Clinical characteristics/health status included a secondary drug diagnosis, number of mental

health conditions, and number of physical health conditions. History of DTs/seizures and the

GAF were used as measures of withdrawal severity. The GAF from Axis V of the multi-

axial diagnostic system of the Diagnostic and Statistical Manual of Mental Disorders [DSM

IV]) was collected at admission. It is a continuous score (0–100) representing the patient’s

overall level of functioning and was assigned by the clinician based upon their assessment of

the patient (American Psychiatric Association, 2000). The score is a single measure

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
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inclusive of both symptom severity and adaptive function that takes into account social,

psychological, and occupational function but not physical or environmental impairment

(American Psychiatric Association, 2000). A higher score indicates a greater level of

functioning and less serious symptomatology, while a lower score indicates lower

functioning and more serious symptomatology. Use-related behaviors consisted of the days

alcohol was use in the 30 days prior to admission, age of first use and days abstinent prior to

initiation of the patient’s last drinking episode, categorized as: 0–30, 31–60, 61–90 and 91+.

Health care utilization variables included detoxification completion status, length of stay,

discharge destination, referral to treatment, and entry to treatment. Discharge destination

was categorized into treatment and non-treatment. Treatment included discharges directly to

medical care or substance abuse treatment facilities. Patients discharged to self-care or

shelters were classified as non-treatment. Referral to treatment indicated the patient was

referred to a treatment program upon discharge while entered treatment indicated that the

unit confirmed patient admission into a treatment program after discharge.

2.4. Statistical methods

Descriptive statistics characterize all patients combined and stratified by readmission status.

To compare the readmitted and not readmitted groups, t-tests were used for continuous

variables and Chi-square or Fisher’s exact tests for categorical variables. Cox proportional

hazard modeling estimated unadjusted and adjusted risk associations of each variable with

time to readmission. Confounding was assessed in the multivariate model by a change in

parameter estimates of at least 15 percent when compared to the full model (Bursac et al.,

2008). Purposeful selection described by Bursac et al. (2008) was used for model building.

Initial multivariate models indicated potential mediation between the GAF and certain

demographic characteristics. Mediation was evaluated post hoc by the commonly used

criteria outlined in Baron and Kenny (1986). First, the association between a given

independent variable and readmission was assessed. Second, the association between a given

independent variable and the presumed mediating variable was assessed. Lastly, the

relationship between the independent variable and readmission was assessed while

controlling for the potential mediating variable (Baron and Kenny, 1986; MacKinnon et al.,

2000). The Sobel test was used to confirm mediation effects (Preacher and Leonardelli,

2012; Sobel, 1982).

2.5. Missing data

Twenty-seven percent of the study cohort had data missing for one or more variables. A

sensitivity analysis was conducted to compare patients with and without missing data.

Patients who completed detoxification treatment, had a longer LOS, and problems with their

social environment had less missing data (p-values ≤.01). Full information maximum

likelihood (FIML) was therefore used to estimate the Cox proportional hazard model in

order to address the moderate amount of missing data. SAS (SAS Institute Inc., 2011) and

NCSS PASS (Hintze, 2005) were used to manage the data and calculate descriptive

statistics, while MPlus (Muthén and Muthén, 1998–2011) was used to estimate the FIML

Cox model.
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3. Results

The readmission rate within one year was 42% and the average number of days to

readmission was 131 (SD = 94 days, median = 105). Study cohort characteristics appear in

Table 1. The average age was 43 years (SD = 10.35). Approximately half were male, high

school educated, and single (never married). Forty-two percent had unstable housing; the

average number of children was 2 (SD = 1.93). The average GAF score was 44 (SD = 8.89),

indicating serious symptoms or serious impairment in social and occupational, or

educational functioning (American Psychiatric Association, 2000). The average length of

stay was 5 days (SD = 2.44). Slightly more than one-third were referred to treatment and

58% of those referred entered treatment. About half used alcohol every day during the

month prior to admission; the average age at first use was 14.59 (SD = 4.75).

A one point increase in the GAF score was associated with a 4% decrease in readmission

(HR = .96, 95% CL = .94, .99, p-value = .002; Table 1). Statistically significant (p-value = .

01) bivariate relationships (housing, employment and number of days abstinent prior to last

use) with readmission became non-significant once GAF was added to the model,

suggesting the GAF score statistically mediated their relationships with readmission, which

we then explored. Employment and unstable housing were significantly associated with

GAF (p-values = <.001), further supporting its role as a mediator. The Sobel test (Preacher

and Leonardelli, 2012; Sobel, 1982) further confirmed that GAF mediated the relationship

between employment and readmission (p-value = .005), and between housing and

readmission (p-value = .02). Fig. 2 presents the mediated relationships. It displays the

coefficients and p-values for the bivariate relationships between unstable housing and

employment and the GAF, as well as the associations of unstable housing and employment

and readmission.

4. Discussion

4.1. Key results

Our study of readmission to alcohol detoxification among Alaska Native people found a

readmission rate of 42% within one year. This is similar to studies among other populations

reporting one year detoxification rates (Li et al., 2008; Ponzer et al., 2002) but higher than

the study among Canadian Aboriginals (Callaghan, 2003) which reported 35% were

readmitted within a year. We hypothesized unstable housing, a secondary drug diagnosis,

not entering treatment after detoxification, and withdrawal severity measured by seizures/

delirium tremens and the GAF would significantly increase the risk of readmission to

detoxification. Of these, unstable housing and the GAF were significantly related to

readmission to detoxification. Though employment (a measure of access to care in our

conceptual model) and days abstinent (a measure of clinical characteristics/health status)

were also significantly related to readmission, these were exploratory analyses. Associations

of readmission with unstable housing, employment status, and number of days abstinent

became non-significant once GAF was added to the model.

We suspected mediation when we observed statistically significant relationships with

readmission no longer existed when GAF was in the model. Therefore, we tested for
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mediation post hoc after examining the primary analytical results. GAF did mediate the

relationship of employment status and unstable housing with readmission. Mediating

variables are frequently internal, psychological and process variables (Baron and Kenny,

1986; Kenny, 2008), like the GAF that encompasses social, occupational, psychological

functioning, and symptom severity. Our mediation model indicated that unstable housing

and employment, examined individually, underpinned the effect of the GAF. The clinician’s

ratings of patient illness severity and adaptive functioning were likely impacted by knowing

the patient’s housing and employment status, perhaps adding to the predictive value of the

GAF score for readmission to detoxification.

4.2. Treatment Implications

The GAF is a comprehensive score based upon many dimensions of a patient’s life and

includes illness severity as well as adaptive functioning. It is used widely in clinical settings,

but prior studies of readmission to detoxification have not examined measures of

functioning similar to the GAF. For alcohol detoxification patients, the GAF may prove to

be a quick and accurate means for clinicians to assess the risk for readmission and should be

reviewed at the time of discharge. Post-discharge planning should address housing and

employment issues as these are likely to affect patient functioning which, in turn, influences

readmission.

The GAF has been criticized as being unable to distinguish the relative contributions of

illness severity and adaptive functioning to overall score (Smith et al., 2011). Its validity has

also been questioned. Most agree the GAF measures functioning, symptoms, and

psychosocial problems as originally intended (Hilsenroth et al., 2000; Tungström et al.,

2005), but inter-rater reliability issues are of particular concern (Vatnaland et al., 2007).

Therefore, careful calibration and fidelity of administration are especially important

(Hilsenroth et al., 2000; Startup et al., 2002). Since clear, consistent, and written guidelines

for scoring the GAF are strongly related to reliable administration, we recommend training

for clinicians who regularly use it in treatment settings. Emphases should include timing of

collection, where to begin scoring (top, middle, bottom), and guidelines for scoring specific

heath conditions (Aas, 2011). Clinic procedures should indicate the exact timing at which

the GAF is scored. Patient functioning and symptomology may change rapidly, even within

a twenty-four hour time period (Vatnaland et al., 2007), making it important to score

patients during a specific time period. In addition, scoring should begin at the same point on

the GAF scale for all patients, affording clinicians a consistent initial referent. For example,

starting at a low score and moving up the scale or vice versa. GAF scoring guidelines should

be specific to the health condition for which it is being used. Specific health-related scoring

guidelines can take into account the types of functioning and symptoms directly related to

the health condition for which it is used, providing a more meaningful assessment of illness

severity and adaptive functioning.

4.3. Methodological issues and limitations

Measuring readmission was a limitation in this study and could have led to an

underestimation of those readmitted to alcohol detoxification. Information about previous

detoxification admissions was unknown prior to the index admission. A small number of
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patients may have been readmitted elsewhere, but this was unlikely given the limited

detoxification options nearby for these patients.

There are specific limitations of these data worth noting. First, this was a retrospective study

that relied upon EMR data collected for treatment purposes. Consequently, data recorded in

the EMR may not include important indicators of readmission to detoxification. Second, the

analyses relied on several variables that were patient self-reported to detoxification unit

staff. Third, some patients may have been reluctant to report certain types of information. In

particular, staff questioned the under-report of number of medical and number of diagnosed

psychiatric conditions. Other information available, but not included in the study because of

likely under-reporting included court mandated treatment, acculturation issues, and physical

as well as sexual abuse.

We were unable to fully study access to care, part of the conceptual model of readmission,

due to data limitations. Access is important to consider when studying readmission to

detoxification in the state of Alaska, particularly distance to health care services and

transportation. There are over 300 communities throughout the state; approximately 75% are

not connected by a road to a community with a hospital (State of Alaska, 2010). One-fourth

of the population reside in locations only reached by aircraft or boat (State of Alaska, 2010).

Transportation to the nearest hospital from a neighboring community can cost more than

$100 and transportation from the most remote locations to the ANMC can cost upwards of

$1200 (State of Alaska, 2010). The costs of transportation, a sparse population living in

remote areas across an expansive land base with fluctuating weather conditions and diverse

terrain seem likely to contribute to access to care issues. Additionally, substance abuse

treatment workforce and services are limited (Hesselbrock et al., 2003).

This study, like others of readmission to detoxification, lacked detailed clinical measures of

withdrawal management and severity. For instance, moderate symptoms of withdrawal such

as insomnia, anxiety, headache, gastrointestinal upset, irritability and agitation have not been

included in previous studies of readmission to detoxification. More severe indicators of

withdrawal such as seizures are linked to readmission and likely require further investigation

(Booth and Blow, 1993; Worner, 1996). Severity of symptoms may be an indicator of

chronic illness. Patients with more complex illnesses experience worse health outcomes,

develop more complications (Iezzoni, 2003), and may be readmitted more often. Accounting

for withdrawal severity in readmission to detoxification is important element for future

study.

4.4. Future directions

Recently, the GAF was replaced in the DSM V with the World Health Organization

Disability Assessment Schedule (WHODAS; American Psychiatric Association, 2013). The

WHODAS is a 36-item assessment based upon six domains of functioning (understanding

and communicating, getting around, self-care, getting along with people, life activities,

participation in society) (American Psychiatric Association, 2013). The assessment can

produce a single scale score, a more complex computer generated scale score, and domain

specific scores. The GAF is based upon the clinician’s assessment of the patient while the

WHODAS is patient self-reported, but permits the clinician to correct the score if deemed
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necessary. In contemplating the use of the WHODAS in a fast paced setting like

detoxification, patient and provider burden should be considered. With training, the GAF is

a very quick, easy, and accurate assessment with no patient burden and minimal provider

burden. The WHODAS will require more patient time to complete as well as provider time

to review and correct if necessary. The GAF was a powerful predictor of readmission to

detoxification in this study; whether the WHODAS has similar properties requires future

investigation. Regardless of instrumentation, measures of patient functioning should be

incorporated into future studies.

Future studies should seek to capture the full spectrum of withdrawal symptoms in

detoxification patients as these may be important predictors of readmission. Patients with

higher scores on the Clinical Institute Withdrawal Assessment–Alcohol Revised protocol

were more likely to have multiple admissions to a tertiary referral hospital (Larson et al.,

2012). Including similar measures of withdrawal symptomology in studies of readmission to

detoxification is an important next step and may yield similar findings.

Richman and Neumann (1984) argued the need for new treatment approaches for patients

who are frequently readmitted to alcohol detoxification. The GAF may have important

clinical implications if used to measure a patient’s level of functioning upon entry into

treatment. The ability to improve patient functioning during treatment and aftercare may

decrease the risk of readmission, particularly if a program addresses employment and

housing issues. Providing housing to homeless individuals with severe alcohol problems

reduces health care costs (Larimer et al., 2009). Reducing repeated readmissions ultimately

promises to lower treatment costs and overall health expenditures. Additional studies using

patient functioning as a predictor of readmission to detoxification will further clarify the

generalizability of these results and their implications for improved aftercare.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix A. Supplementary data Description

Supplementary data description associated with this article can be found, in the online

version, at http://dx.doi.org/10.1016/j.drugalcdep.2014.04.018.
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Fig. 1.
Conceptual model of readmission to detoxification. The conceptual model used to guide the

study of readmission to detoxification has six distinct components. The Health Care System

component within the dashed box was not studied as data were not available to measure

these constructs. Similarly, those elements with an asterisk (*) were not studied due to

unavailability of data. Insurance (+) was not studied as these services were funded by the

Indian Health Service without regard to insurance status.
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Fig. 2.
GAF mediating the effect of unstable housing and employment on readmission to

detoxification. Fig. 2 depicts the GAF score mediating the effect of unstable housing and

employment on readmission. This figure graphically shows the relationship between

unstable housing, employment, and the GAF score assigned by the clinician, which in turn is

related to readmission. Unstable housing and employment (employed versus not employed)

are bivariately associated with readmission (p-values ≤.01). These relationships become

non-significant when the GAF score is included in the model. Unstable housing and

employment are also associated with the GAF score (p-values ≤.001), which supports the

GAF score as a mediator. Cox proportional hazard modeling was used to determine

coefficients for the relationships between readmission with unstable housing and

employment. Linear regression was used to determine the coefficients for the relationships

between the GAF with unstable housing and employment.
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