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Addiction Severity, Sleep Disturbance, Mood States and Stages of
Change in Early Abstinent Opiate Addicts in a Residential Therapeutic

Community
Harvey "Skip" Davis, RN, PhD, CARN

introduction

While many researchers have investigated sleep disturbance in other populations, few have
researched this phenomenon among opiate addicts. The primary purpose of this longitudinal
descriptive study was to characterize sleep/wake patterns in early abstinence (10-90 drug-free
days) of opiate-addicted men and women in a therapeutic community treatment setting. The
second purpose was to examine the relationships among addiction severity, affective mood
states, sleep disturbance in context of the Transtheoretical Model of Change.
Methods

A longitudinal design was employed to obtain baseline and repeated measures from a
convenience sample of 25 recently abstinent opiate-addicted men and women over a two-week
period. The Addiction Severity Index (ASI) and the University of Rhode Island Change
Assessment (URICA) assessed addiction severity and stages of change.

Self-report of sleep was assessed with the Pittsburgh Sleep Quality Index (PSQ) and the
General Sleep Disturbance Scale (GSDS). The Beck Depression Inventory (BDI) was scored on
each Monday as well as a 37-item Profile of Mood States (POMS) for four consecutive evenings.
Visual Analogue Scales (VAS), with one item related to sleep quality were completed for each
night for the entire two-week period. A wrist actigraph was worn continuously for the complete
study period of 14 days.
Results

The results are presented for 13 men and 10 women. The attrition rate was 14%. The average
age was 40.8 years (SD = 9.0) and education level ranged from eleventh grade to two years of
college. The length of sobriety averaged 49.7 (SD = 23.4). Findings in PSQl global scores
suggest opiate addicts in early abstinence period have a high degree of sleep disturbance (> 5) in
this sample. GSDS total scores ranged from 59.0 to 92.0, (scores > 60 indicate sleep
disturbance). Women had a higher presence and severity of depression than men on the BDI
initially, yet dropped at time 2 to a similar level to men. Sleep quality was rated on a 100mm VAS
anchored at 0 = "very poor" and 100 = "very good". The VAS results (Monday thru Friday) were
highly correlated (r- .78) and not statically different from week one to week two. The POMS
fatigue-inertia correlated during week 1(r = .69 to .85). The vigor-activity subscale from time 1 to
time 4 was also correlated (r = .31 to .61).
Conclusions

These data suggest a preponderance of disturbed sleep and depression as well as labile mood
states throughout the early abstinence period by subjective measures. Moreover, analysis of
individual subscales may provide evidence to target specific interventions.
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Chapter One

THE STUDY PROBLEM

Over three decades of research on the nature of alcohol and drug

dependency has documented that addiction is both a symptom and a cause of a

host of social (Gossop, et al., 1999), economic, psychological, and biological ills

(Garfein, et al., 1996) that collectively threaten the integrity of individuals,

families, communities, the economy, and the very fabric of society. The disease

of drug and alcohol addiction is associated with numerous risk factors. Many

individuals who suffer from addiction also suffer from health-related problems,

such as physical disease, infection, mental disorders, and social and economic

dislocations.

Investigators have speculated for over 25 years that sleep disturbance can

predispose an individual to relapse with alcohol and other drug use (Allen,

Faillace, & Wagman, 1971; Allen & Wagman, 1975; Brower, Aldrich, & Hall,

1999;Gross & Hastey, 1976; Kay, et al., 1981,). Although there has been

significant progress in our understanding of sleep disturbance when substances

such as alcohol and stimulant drugs (cocaine and methamphetamines) are used,

sleep disturbances in opiate-addicted persons and its effects on the recovery

process remain unclear.

The relationship between sleep disturbance and many legal (alcohol,

narcotics, hypnotics, nicotine, psychotropics and stimulants) and illicit drugs

during the active stage of addiction is well documented (Birke, et al.,

1990;Poyares & Tufik, 1997; Thomson, et al., 1995; Wiesbeck, et al., 1996).



However, only limited research has been done to investigate the effect of alcohol

and drug abuse on sleep patterns, after the acute withdrawal phase of recovery,

and few have examined the relationship between sleep patterns and relapse.

Opiates are any of a group of drugs derived from opium. Used medicinally

to relieve pain and induce sleep, they include codeine, morphine, and the

morphine derivative heroin. Included in the group are also certain synthetic drugs

that have morphine-like pharmacological action. All opiates are considered

controlled substances by U.S. law and are available only by prescription. Heroin

is not available legally at all in the United States. According to the 1998 National

Household Survey on Drug Abuse (NHSDA, 1998), which may actually

underestimate illicit opiate (heroin) use, an estimated 2.4 million people had used

heroin at some time in their lives, and nearly 130,000 of them reported using it

within the month preceding the survey. The survey estimated that there were

81,000 new heroin users in 1997. A large proportion of these recent new users

were smoking, snorting, or sniffing heroin, and most (87%) were under 26 years

in age whereas in 1992, only 61% were younger than 26 years. According to one

government estimate, the number of hardcore heroin users jumped from 630,000

in 1992 to 908,000 in 1998 (NHSDA, 1998). And especially alarming, the

average age of first-time heroin users is dropping, from 21 years in 1994 to 17

years in age in 1997. Reliable estimates of the extent and prevalence of illicit

drug consumption are difficult to obtain because users of these substances are

unlikely to report on an illegal activity. They are likely to be under-sampled in



household surveys, and may be less inclined to give truthful responses for fear of

reprisals.

The Drug Abuse Warning Network (DAWN), which collects data on drug

related hospital emergency department episodes from 21 metropolitan areas,

estimated that 16% (97,287) of all drug-related emergency department episodes

involved heroin (DAWN, 2000). Patients aged 35 years and older, account for the

majority of those reporting heroin■ morphine use (DAWN, 2000). Even more

alarming is the fact that between 1999 and 2000, in this age group, heroin

related episodes increased 22% (from 15,132 to 18,400). Since 1990 this

number has more than tripled (from 15,850 to 53,418). In 2000, 66% of the

heroin■ morphine use's reported in emergency departments were males. From

1999 to 2000, heroin■ morphine episodes increased for both females (15%, from

27,157 to 31,334) and males (13%, from 56,624 to 63,998). In 2000, White and

Black patients constituted 42% and 32% respectively, of drug-related emergency

department episodes while Hispanics represented 15%. Race/ethnicity was

reported as unknown in 11% of the heroin/morphine episodes (DAWN, 2000).

Heroin is an illegal, highly addictive drug. It is both the most rapidly acting

of the opiates and hence the most abused. Heroin is processed from morphine, a

naturally occurring substance extracted from the seed pod of certain varieties of

poppy plants. It is typically sold as a white or brownish powder or as the black

sticky substance known on the streets as "black tar heroin." Although pure heroin

is becoming more common, most street heroin is not pure but "cut" with other

drugs or substances such as sugar, starch, powdered milk, or quinine. Street

º
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heroin can also be cut with strychnine or other poisons. Because heroin abusers

do not know the actual strength of the drug or its true contents, they are at risk of

overdose or death. Heroin also poses special problems because of the

transmission of HIV and other diseases that can occur from sharing needles or

other injection equipment.

Drug addiction is a complex phenomenon with important psychosocial

causes and consequences. However, at its core, addiction is a biological

phenomenon; it is caused by changes that chronic exposure to a biological agent

(drug) produces in a vulnerable physical substrate (the brain). When a drug of

abuse enters the brain, it acts initially on a specific target protein, which, in turn,

influences the functioning of neurons that express that protein.

For the addictive process to be initiated, two events have been speculated

to occur. First, there is an activation of the brain's "pleasure pathway." This is

the medial forebrain bundle that runs from the brain stem and midbrain through

the hypothalamus to a variety of sites in the forebrain concerned with emotion,

motivation, reward, and decision-making.

Second, the neural response to the drug exposure must have a rapid

onset, and it must also rebound below the initial baseline of neural activity before

returning to it (Stein, 1962; Stein & Ray, 1962). All addictive drugs seem to

share a few key features, such as increasing dopamine activity within the limbic

system (Brick & Erickson, 1998, Robinson & Berridge, 2000; Wilcox & McMillen,

1998). These features mean that there seems to be a final common pathway for





the addictive process, the medial forebrain bundle system (Brick & Erickson,

1998).

Heroin is converted in the brain to morphine. Opiates produce their

analgesic, respiratory depressant, hypotensive and anxiolytic effects by binding

with delta and u receptors and inhibiting adenylate cyclase. Chronic opiate

exposure leads to a compensatory upregulation of the cyclic adenosine

monophosphate (cAMP) pathway in at least a subset of these neurons. This

upregulation involves increased levels of adenylyl cyclase, cAMP-dependent

protein kinase (protein kinase A), and perhaps other components of this signaling

pathway. Upregulation of the cAMP pathway would oppose acute opiate

inhibition of the pathway, which would represent a form of tolerance; upon

removal of the opiate, the upregulated cAMP pathway would become fully

functional and contribute to the features of withdrawal (Nester, Hope & Widnell,

1993).

Consequence of Addiction

Substance abuse continues to be a significant public health problem

associated with serious medical and social consequences. The significance of

heroin addiction in the United States has been estimated in several ways: the

number of affected individuals, economic costs, criminality, mortality, and

morbidity.

Medical consequences of chronic heroin abuse include scarred and/or

Collapsed veins, bacterial infections of the blood vessels and heart valves,

abscesses and other soft-tissue infections, and liver or kidney disease. Lung





complications (including various types of pneumonia and tuberculosis) may result

from the poor health condition of the abuser as well as from heroin's depressing

effects on respiration. Many of the additives in street heroin may include

substances that do not readily dissolve and result in clogging the blood vessels

that lead to the lungs, liver, kidneys, or brain. This can cause infection or even

death of small patches of cells in vital organs. Immune reactions to these or other

contaminants can cause arthritis or other rheumatologic problems.

Of course, sharing of injection equipment or bodily fluids can lead to some

of the most severe consequences of heroin abuse: infections with hepatitis B and

C, HIV, and a host of other blood-borne viruses that drug abusers then pass on

to their sexual partners and children.

In 1998, an estimated 13.6 million Americans (6.2 percent of the U.S.

population age 12 and older) were current users of illicit drugs. That is not a

statistically significant change from 1997, when the estimate was 13.9 million.

The current number of illicit drug users is about half the 1979 peak of 25 million

USe■ s.

In 1998 the National Institute of Drug Abuse (NIDA) conducted a study

entitled "Economic Costs of Alcohol and Drug Abuse of the United States." It

was concluded that alcohol and drugs cost society $246 billion dollars or $965

dollars for every person in the United States (National Institute of Drug Abuse,

1998). Included in these cost are monies necessary for criminal justice and law

enforcement efforts to abate AOD use and related criminal activity.





In 1998 the Bureau of Justice Statistics (BJS) estimated that 61,000

convicted jail inmates had committed offenses to get money for drugs to commit

the crime for which they were currently sentenced. In 1997, 19% of State

prisoners and 16% of Federal inmates had committed crimes to obtain money for

drugs. These percentages represent an increase from 1991, when 17% of State

and 10% of Federal prisoners identified drug money as a motive for their offense

(BJS, 1999). According to the National Crime Victimization Survey (NCVS,

1999), there were 7.4 million violent victimizations in 1998. About 28% of the

victims of violence reported that the offender was using drugs or a combination of

drugs and alcohol (NCVS, 1999).

Heroin addiction contributes significantly to the overall drug-related

morbidity and mortality in the United States. Opioids play a disproportionately

high role in the 6,000 deaths attributed to drug-abuse each year. At least 25% of

heroin addicts die within 20 years of initiating active use, death is usually a result

of suicide, homicide, accidents or infectious diseases such as tuberculosis,

hepatitis and AIDS (Kamerow, Pincus & McDonald, 1988).

Defining Abuse and Addiction

A drug of abuse is any substance, taken through any route of

administration that alters the mood, the level of perception, or brain function

(Mello & Griffiths, 1987; O'Brian & Jaffe, 1992). Drugs of abuse range from

prescribed medications (opiates and barbiturates) to illicit drugs, (marijuana,

cocaine, heroin, and methamphetamine) to legal widely available substances

such as caffeine and nicotine. The term's “substance abuse,” “substance



dependence,” and “addiction" are frequently used interchangeably, mostly

because their definitions are similar.

At the federal level, for example, major research institutes are dedicated to

the study of alcohol abuse, alcoholism, and drug abuse. Likewise, many

professional health organizations in the field (e.g., National Nurses Society on

Addictions, Drug and Alcohol Nurses Association) use varying terminology as do

profession publications (e.g., Perspectives on Addictions Nursing, Addictions - º

Nursing Network, Journal of Substance Abuse Treatment, International Journal f
of the Addictions, American Journal of Drug and Alcohol Abuse, Addictive

º º

-Behaviors). For definitional clarity in this chapter, the phrase "alcohol and other
*
º

drugs” (AOD) is used to specify the substances of addiction used in the º

- -
sº

discussion.

The word “addiction” is derived from the Latin verb addicere, which refers !
to the process of binding to things. Currently, the word refers to a chronic C

adherence to substance or acts, and includes physical and /or psychological

dependence (Hanson & Venturelli, 1995). Addiction also is a behavioral term

that describes the specific nature of loss of control in regard to the use of alcohol

and drugs. Addiction is an obsession with a dysfunctional habit, and may take

such forms as alcoholism, drug dependence (including dependence on nicotine),

eating disorders, excessive gambling or spending, and compulsive shopping or

sexual behaviors (Allen, 1995).

Addiction is defined as a disease process characterized by the continued

use of a specific psychoactive substance despite physical, psychological or



social harm. It is commonly agreed that addictive disorders are complex

phenomena involving the interaction of biologic, psychological, and cultural

variables, all of which need to be addressed for drug treatment to be most

effective (Smith, Miller & Gold, 1997).

Context and Process of Addiction

Understanding addiction as a disease is crucial for reducing the major

stigma associated with the disorder. The disease concept of addiction has led to

established protocol for diagnosing signs and symptoms of alcoholism and has

expanded the use of therapeutic measures for treatment. The contributions of

Jellinek (1952, 1960) credibly formulated alcoholism as a progressive, chronic

and potentially fatal illness, characterized by loss of control and the inability to

abstain. From this perspective, addiction is a disease characterized by

compulsion, loss of control, and continued use of alcohol and/or other drugs

despite perceived negative or adverse consequences (Morse & Flavin, 1992).

The process of addiction involves five stages: 1) experimental and social

use of AOD; 2) problem use/abuse; 3) dependency/addiction; and 4) recovery; 5)

relapse. Changes from stage to stage (based on escalation of AOD use) are

associated with beginning deterioration in many spheres and the association with

the addictive process is evident. Based on information from Doweiko (1990) and

the Institute of Medicine (1990) CSAT (1994), Figure 1.1 diagrams the process of

addiction. The shaded areas show how AOD addiction escalates from no use to

certain levels of use in the five stages.
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Figure 1.1

Prevention Programs Treatment
Interventions

Intermittent
return to

Use of psychoactive No use

Substances and related Substance º
physical, social, and USe Abstinence/

psychological problems recovery
increase

Abstinence | Experimental | Problem Dependency/ | Abstinence/ | Relapse
Social Use Use/ Addiction Recovery

Abuse

Stages of addiction continuum

Figure 1.1 depicts the five stages and at what point prevention and intervention

and treatment programs should be implemented as the problem escalates along

the stages of addiction continuum.

Within the period of abstinence and experimental and social use, primary

prevention should take place. During this time, education, information,

alternatives, and personal and social growth should be emphasized. During the

problem use/abuse stage, “interventions" should take place. Detoxification,

treatment (inpatient and/or outpatient) and maintenance should be the focus

during the stages of dependency addiction or recovery/relapse.
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Unlike experimentation with alcohol, marijuana or tobacco that usually

begins between the ages of 15 and 17 years, experimentation with heroin begins

about 20 years of age (Inaba, 1999). Generally, it takes an average of a year of

sporadic use for someone to develop a daily habit, although some users with a

predisposition to opioid addiction can begin daily use within 10 days. When an

opioid user has passed from experimentation to abuse or addiction, treatment

becomes a physiological as well as a psychological process.

AOD dependence is a chronic, relapsing disorder requiring specialized

treatment. Breaking down the cycle of addiction is difficult at best, and hardcore

drug users often suffer extreme physical, psychological, emotional, economic

and social pains.

AOD treatment is the process of breaking down an individual's addiction to

illicit drugs (e.g., heroin, marijuana, cocaine) or licit drugs (e.g., alcohol,

prescription medications). While the term “drug abuse treatment” implies a single

entity, in fact it can be a complex and variable network of services structured to

meet the multiple needs of the individual. In addition to faith-based programs,

AOD treatment can take place in hospitals, long-term residential programs, walk

in clinics, counseling centers, or psychotherapists' offices.

Understanding the nature of addiction is important to structuring and

evaluating appropriate treatment services. Effective treatment services should at

minimum reduce the use of the primary drug, and improve functional outcomes

such as employment, educational status, interpersonal relationships, physical

health, mental health and non-criminal public safety.

11



Research indicates that treatment is effective and persons addicted to

AOD respond favorably to a diversity of approaches (National Institute of Drugs

and Alcohol, 1991). In both the drug treatment and treatment research

communities, there is broad consensus that drug treatment works. Abstinence is

the most common goal of inpatient AOD treatment programs, and the most

widely held measurement of clinical effectiveness. Abstinence, by most

definitions, means refraining from the use of all drugs, the primary drugs of

dependence, as well as other illicit or licit drugs.

The primary AOD treatment modalities are outlined below.

Inpatient Treatment

Inpatient treatment refers to the treatment of AOD addiction in a hospital

or other medical facility and includes medical supervision of detoxification.

Inpatient AOD treatment programs traditionally lasted for 28 days; however, this

duration has changed considerably with the emergence of managed care.

Currently lengths of stay range from three days to the more traditional 28-day

program (Treatment Protocol Effectiveness Study, 1996).

While abstinence appears to be the ideal goal of outpatient drug-free

treatment programs, reduced drug use is commonly viewed as a more realistic

objective and considered a sign of treatment efficacy.

Outpatient Drug-Free Treatment

Outpatient drug-free treatment includes a range of protocols, from

professional psychotherapy to informal peer discussions. Counseling services

vary considerably and include individual, group, or family counseling, peer group

12



support; vocational therapy; marital therapy; and cognitive therapy programs

(Treatment Protocol Effectiveness Study, 1996).

Outpatient treatment is a cost-effective treatment modality but a clearer

understanding of outpatient treatment effects on long-term outcomes is still

needed (Treatment Protocol Effectiveness Study, 1996).

Therapeutic Communities

Therapeutic communities (TCs) are intensive highly structured, long-term

self-help residential treatment modalities for chronic, drug addicts who have

failed at other forms of AOD treatment. More than one-third of all admissions

(including dropouts) to TCs demonstrate successful outcomes one to two years

after treatment. In addition, approximately 60 percent of all admissions show

significant improvement on specific outcome variables (employment, criminality,

health) one to two years after treatment. Clients who remain in treatment longer

than 12 months are more likely to have successful outcomes (Treatment Protocol

Effectiveness Study, 1996).

Self-Help Programs

Self-help treatment in the United States operates primarily within the

context of the 12-step intervention model (Wallace, 1996). Nearly one million

people in the United States enter treatment for alcohol and other drug use yearly

(National Institute of Alcoholism and Alcohol Abuse, 1993). Approximately

120,000 were admitted to inpatient treatment in 1995 (Substance Abuse Mental

Health Service Administration, 1996), predominantly in 12-step oriented

programs, and currently about 3.5 million attend Alcoholics Anonymous (AA) or

º

º º
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other 12-step self-help meetings (Room, 1993). These numbers have been

reported to be doubling every ten years (Robertson, 1988), while yearly growth is

estimated at approximately 8% (McBride, 1991). Surveys of treatment providers

indicate that 88% cite AA as a major component of treatment and 82% use it as a

form of aftercare (Tornier, 1979).

-
AA and the 12-step philosophy has been the model for most self-help

treatment programs, yet considerable debate exists regarding its efficacy, and for

whom AA may be beneficial. Emrick and colleagues (1993) found evidence of

positive but modest relationships between AA meeting attendance and formal

treatment outcomes. Tonigan, Toscova, and Miller (1996) reviewed AA studies

and rated their overall methodological quality as poor. Walsh and colleagues

(1991) found that persons with alcohol addiction who were randomly assigned

directly to AA by their Employee Assistance Programs relapsed more frequently.

That is, they were less likely to be abstinent at follow-up than those assigned to

treatment modalities that educated them about their disease and helped them to

learn how to use AA.

Many types of treatment methods have demonstrated short-term

effectiveness (one to three months), however, outcomes research provides

evidence that abstinence-based treatment when combined with regular,

continuous, and indefinite attendance at AA meetings has long-term effects

(years to lifetime). Research indicates that for most addicted persons, the

threshold of significant improvement is about three months in treatment
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(Guydish, et al., 1999). After reaching this threshold, additional treatment can

produce further progress toward recovery.

Within the AOD literature, “recovering" is the accepted term for the

ongoing process of avoiding relapse into addiction. It is not a means to an end,

per se, for the “end” (actual recovery) is considered to be non-existent. In other

words, as an ongoing, rehabilitative condition, AOD abuse treatment with

continuous participation in a self-help group is needed to avoid relapse or return

to a previous and often worsening, malfunctioning state (Burman, 1997). In 12

step programs, recovery is described as a period of remission from disease.

This view necessitates an understanding that “controlled" drinking or drug use is

not an option. The primary goal of this philosophy is abstinence.

Recovery is theorized to take place in four phases (Landry, 1994). Phase

one is bio-psycho-social restabilization. In this phase, a person begins to eat a

healthy diet, sleep more regularly, exercise, and learn skills for communication,

problem-solving, stress reduction, and coping. Phase two is post-treatment

restructuring: external motivation and approval from others provide positive

comments central to self-esteem development. Phase three is mature recovery.

Central to Phase three is a sobriety-centered lifestyle and restructuring of

personality; new beliefs and values are internalized during this phase. Phase

four is late recovery, which may begin a year or two after treatment. In this

phase, personal growth is believed to increase by resolving long-standing

psychological issues that may underpin addiction.
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In general, people in recovery report an improved quality of life 12 months

after treatment (Room & Green, 1993). More than 70% of individuals in

recovery report having improved relationships with their spouses or significant

others after treatment. Eighty percent report better family relationships and an

ability to handle problems. More than 80% report an improvement in their mental

health. Room & Green (1993) also report that incidence of job termination after

receiving treatment dropped 200% compared to the number of those terminated

before treatment. There is a high correlation between attendance at AA

meetings and abstinence. Those who attend such meetings and participated in

their recovery, 63% report being abstinent (Hazelden, 1997).

A critical problem in treatment of persons with AOD addiction is the issue

of relapse. Relapse describes the process of an addict moving away from his or

her recovery. The experience of a relapse can elicit feelings of guilt, shame and

reduced self-esteem, and foster abandonment of future attempts at change

(Marlatt, 1983).

Relapse is defined as an act or instance of falling back, a mistake or a slip

(O'Connell, 1990). Behavioral outcome research distinguishes relapse from a

lapse. A single slip or mistake (e.g., drinking a single beer after a period of

abstinence) is considered a lapse. The inability to regain control following a slip

(e.g., continuing to drink beer, hard liquor, or drug use) constitutes a full relapse

(Marlatt, 1983;O'Connell, 1990). As many as 60% of individuals in treatment

groups for addictive behaviors relapse in the first three months after treatment

(Marlatt, 1983). Relapse is also defined as the resumption of addictive drug use
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or the return to drug use of the same intensity as in the past. Marlatt and George

(1984) have proposed that relapse is a “breakdown or failure in a person's

attempt to change or modify any target behavior” (p.263). Other addictive

behaviors are vulnerable to relapse as well; commonalties in the relapse process

across drugs of abuse have been well documented (Cummings, Gordon, &

Marlatt, 1980; Hall, Havassy, & Wasserman, 1990).

Abstinent people with AOD addictions return to drug use for a variety of

reasons. Daley and Marlatt (1992), in a review of outcome studies by Miller and

Hester, noted that more than 75% of 500 "recovered" alcoholic addicts relapsed

after one year. They also reviewed relapse rates for opiate addicts and found

rates ranging from 25% to 97%. If a relapse is to be defined as any drug use

after initiating a period of abstinence, then it is estimated that over 90% of clients

will relapse within a 12 month period (Oxford & Edwards, 1977). While AOD

addiction is recognized as chronic relapsing conditions, it has mainly been in the

last two decades that clinical researchers have been systematically attending to

the nature and processes of relapse.

As with other chronic illnesses, relapses to drug use can occur during or

after successful treatment episodes. Addicted individuals may require prolonged

multiple episodes of treatment to achieve long-term abstinence and fully restored

functioning. Thirty years ago, the average one-year success rate of alcohol

treatment programs was approximately 30% (Hunt, Barnett, & Branch, 1971).

Miller and Hester (1980) report similar results (26%) a decade later, but Helzer

and colleagues (1985) followed 1,289 alcoholics for five to seven years after
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treatment and found that only 15% never consumed alcohol while 79% were

drinking heavily. Similar relapse rates are found with other drug addictions.

Relapse rates of 50% to 90% were found for opiate addicts discharged from a

public service hospital (Maddux, Desmond, & Esquivel, 1980). Miller and Hester

(1986) reviewed over 500 alcoholism studies, and concluded that more than

three-quarters of participants studied relapsed within one year of treatment.

Current clinical observations have revealed virtually no change in relapse rates to

date.

Successful treatment for AOD addiction is influenced by one's readiness

to make a change. Prochaska and DiClemente (1982) developed the

Transtheoretical Model of Change (TMC) as a useful perspective on the problem

of addiction and treatment. Over time, their model has evolved and currently is

represented by five stages: precontemplation, contemplation, preparation, action,

and maintenance (Prochaska, Norcross & DiClemente, 1994). Earlier versions of

the model included a termination stage that was eliminated.

Precontemplation is the stage in which an individual is not intending to

change behavior in the near future. Individuals may be in this stage because

they are not informed or under-informed about the consequences of their

behavior, although family, friends, or co-workers may be well aware that there

are problems. They may have tried to change their behavior a number of times

and become demoralized at their inability to do so. Resistance to recognizing or

modifying a problem is the hallmark of precontemplation.
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Contemplation is the stage in which individuals intend to act within the

next six months. They are more aware of the benefits of change, but also remain

acutely aware of its costs. When people begin to seriously contemplate giving up

their favorite substances, their awareness of the costs of changing can increase.

Individuals in this stage voice such comments as, “I’m getting too old for this.”

The balance between the costs and benefits of change can produce a profound

ambivalence; they know where they want to go, but are not quite ready yet. This

phenomenon is often characterized as "chronic contemplation" or "behavioral

procrastination.”

Preparation is the stage that combines intention and behavioral criteria.

Individuals in this stage are intending to act in the next month and have

unsuccessfully acted in the past year. As a group, individuals who are prepared

to take action report some small behavioral changes, such as using less or

delaying their use of alcohol and drug (AOD) use for 30 minutes longer than

precontemplators or contemplators (DiClemente et al., 1991). Individuals in this

stage have made some reductions in their AOD use, but individuals in this stage

have not reached a Criterion for effective action Such as abstinence. Individuals

in the preparation stage might say, “I’m planning to go to an Alcoholics

Anonymous meeting.”

The action stage is when people overtly modify their behavior, experience,

and environment in order to overcome their problem (Prochaska, Norcross &

DiClemente, 1994). Action involves the most overt behavioral commitment of

time and energy. Modifications to the addictive behavior made in the action
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stage tend to be most visible and receive the greatest external recognition, as

people erroneously equate action with change. As a consequence, they overlook

the requisite work that prepares changers for action and the important efforts

necessary to maintain changes following action.

Individuals are considered in the action stage if they have successfully

altered the addictive behavior for a period of one day to six months. Successfully

altering the addictive behavior means reaching a particular criterion such as

abstinence. Here individuals in action endorse statements such as “I went to an

AA meeting."

The maintenance stage remains static. Prochaska, Norcross and

DiClemente (1994) maintain that this stage may last as little as six months or as

long as a lifetime. During this phase, gains are consolidated and there is a

constant struggle to prevent lapses or relapses. Ultimately, without a strong

commitment to maintenance, relapse occurs.

Earlier versions of the model included a termination stage.

Prochaska and DiClemente (1983) contended that this stage represents

the ultimate goal for all changers. Yet, they submit, there remains great debate.

Addiction researchers argue that the disease of addiction cannot be terminated

but either remains in the maintenance stage or relapse occurs, thus "bumping"

an individual back to an earlier stage in the cycle. Eventually Prochaska,

DiClemente and Norcross (1994) revised the model to eliminate the termination

phase.
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Figure 1.2 presents the circular pattern illustrating how most AOD users

actually move through the stages of change. In this pattern, individuals can

progress through the stages from precontemplation to maintenance, but most

individuals will relapse. As with other chronic illnesses, relapse drug use can

occur during or after successful treatment episodes. Relapse rates of 50% to

90% were found for opiate addicts discharged from a public service hospital

(Maddux, Desmond, & Esquivel, 1980). Addicted individuals may require

prolonged multiple episodes of treatment to achieve long-term abstinence and

fully restored functioning.

Figure 1.2

Precantemplation
(*I have no reason to stop■ cut down.")

/
(*I'm getting too old for this.”) (“I just had my 3rd anniversary of sobriety.")

(“I plante go to an AA meeting.") (“I went to an AA meeting.")

The purpose of this study was to focus on characterizing sleep/wake

patterns, and affective mood during early abstinence as factors involved in the

process of relapse. Early abstinence was defined as 10-90 drug-free days. The

second purpose of this study was to test the relationships between addiction
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severity, sleep disturbance, and affective mood states within Prochaska's

Transtheoretical Model of Change.

Figure 1.3 is a conceptual framework of the descriptive correlation design

of this study. During the early abstinence period relationships among stages and

processes of change, along with mood and subjective and objective sleep

measures were investigated as possible predictors of behavioral outcomes of

relapse or continued abstinence/recovery. Subjective and objective measures of

sleep quality were integrated into the model as the impetus for change (recovery

or relapse). Currently, relationships between stage of change, sleep or mood

disturbances in the AOD addicted population remain unknown. The next chapter

reviews the literature on sleep disturbance in the drug and alcohol addicted

population.

Figure 1.3 Addiction severity (Asi)
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Chapter Two

LITERATURE REVIEW

Introduction

The purpose of this chapter is to critically analyze the body of research on

sleep disturbance and well-being in the addicted population. Within the major

constructs of relapse, recovery, and treatment, the significance of sleep

disturbances in the addicted adult population will be described. Prochaska's

stages and processes of change were used as the theoretical underpinning for

this review.

Recovery has been theorized to take place in four phases (Landry, 1994).

Phase one is a bio-psycho-social re-stabilization. It is believed that during phase

one a person begins to eat a healthy diet, exercise, learn skills for

communication, problem-solving, stress reduction, coping and begins to sleep

more regularly. Phase two is post-treatment restructuring, external motivation

and approval from others provide positive comment central to development of

self-esteem. Phase three is mature recovery. Central to phase three is a

sobriety-centered lifestyle and restructuring of personality, new beliefs and

values are internalized during this phase. Phase four is late recovery, which may

begin a year or two after treatment. In this phase, personal growth is believed to

increase by resolving long-standing psychological issues that may underpin

addiction.

Sleep is defined as a suspension of normal waking consciousness that

involves a diminished capacity for interaction with one's environment (Birrell,
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1983). Sleep serves a critical function in the chronobiology of homeostasis and

is an important element in daytime feeling of well-being (Goldstein & Stein, 1985;

Krantz et al., 1991; Montoye & Taylor, 1984; Tryson, 1991). It is thought that

treatment, recovery and relapse are influenced by changes in sleep patterns and

changes in feelings of well-being.

The American Psychiatric Association's Diagnostic and Statistical Manual

of Mental Disorders (DSM-IV) identifies eight dimensions of sleep disturbances:

initiation, maintenance, quantity perceived, adequacy, somnolence, respiratory

impairments, regularity of sleep stage, substance-induced disorders, and use of

sleep medications (DSM-IV, 1994).

Sleep disorders and disturbances of sleep constitute a major public health

problem. The National Commission on Sleep Disorders Research estimates that

about 60 million Americans suffer from a sleep problem (Wake Up America,

1994). Sleep problems affect men and women of every age, race, and

socioeconomic class. The consequences of sleep problems include decreased

quality of life as a result of poor productivity, lowered cognitive performance,

excessive daytime sleepiness, increased likelihood of accidents, and higher risk

of morbidity and mortality (Chilcott & Shapiro, 1996; Wingard & Berkman, 1983).

Sleep disturbances, sleep deprivation and sleepiness add an estimated $15.9

billion to the national health care bill each year (National Heart, Lung and Blood

Institute, 1997). Despite its widespread prevalence, most sleep disturbances

remain undiagnosed and untreated.
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The following definitions are used for variables of sleep measurement in

the review of the literature.

Sleep Onset Latency (SOL). The period of time measured from "lights

out," or bedtime, to the commencement of the first appearance of non-REM

sleep.

Non-REM (NREM). Four stages that range from light dozing (stage 1) to

deepest sleep (stage 4), 75% of sleep time is spent in NREM. In stages 3 and 4

of NREM sleep, there is a decrease in blood pressure, muscle activity, and

respiratory rate as the sleeper relaxes. Stages 3 and 4 are also called deep

sleep, or slow wave sleep (SWS) or delta sleep.

Slow Wave Sleep (SWS). Synonymous with sleep non REM stages 3 and

4. A young healthy adult usually has about 20% SWS.

Rapid Eye Movement (REM). Also known as "paradoxical" sleep, this

state of sleep is characterized by rapid eye movement, skeletal muscle paralysis

and irregular breathing, heart rate, and blood pressure. Dreaming takes place

during REM sleep. About 20–25% of sleep time is spent in REM sleep.

Total Sleep Time (TST). The amount of actual sleep time during the time

spent in bed trying to sleep. Total sleep time is a total of all REM and NREM

sleep in a sleep period.

Sleep Efficiency. The proportion of time spent asleep in the period

potentially filled by sleep; that is, the ratio of total sleep time in bed. This

includes time to fall asleep.
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Wake After Sleep Onset (WASO). The time spent awake during the night

after falling asleep.

Sleep is divided into two independent states: non-rapid eye movement

(NREM) and rapid eye movement sleep. Wakefulness in the typical adult is

accompanied by a low-voltage fast scalp-recorded EEG, with frequencies usually

above 8 Hz and amplitudes of less than 50p.V. The most prominent EEG rhythm

of quiet relaxed wakefulness is the alpha rhythm, seen in leads recorded from

over the back of the head when the eyes are closed. This rhythm disappears

when the eyes are opened (called alpha blocking) or during times of visual

imagery (Reite, Nagel & Ruddy, 1990).

The transition from wakefulness to sleep, normally Stage 1 non-REM

sleep is indicated by the appearance in the EEG of slower 5- to 7-Hz theta

activity of generally low voltage. The subject is not responsive at this point, but

can be easily aroused. After a few minutes the typical subject transitions into

Stage 2 sleep, characterized by additional EEG slowing and the appearance of

sleep spindles and K complexes. Spindles are short (usually <1 second) bursts

of 12- to 14-Hz activity recorded over high central regions that wax and wane in

amplitude—thus the term "spindle" (Reite, Nagel & Ruddy, 1990).

Stage 3 and Stage 4 sleep usually follows Stage 2 and are characterized

by increased slowing and increased amplitude of the EEG. Stage 3 contains

between 20% and 50% of high voltage (>741W), slow (<2 Hz) delta activity, and

Stage 4 sleep contains > 50% slow delta activity. Stage 3 and Stage 4 sleep are
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often grouped together as “delta sleep" and comprise about 20% of total sleep

(Reite, Nagel & Ruddy, 1990).

After the typical young adult has been asleep (in non-REM or "slow wave

sleep") for about 90 minutes, the EEG again has lower voltage and becomes

relatively fast. The subject remains asleep, but the eyes can be seen moving

beneath the closed lids. Consequently, this stage of sleep is called "rapid eye

movement,” or “REM” sleep. If awakened during this stage the subject will often

report a dream. The time period from sleep onset (i.e., Stage 1) to the onset of

the first REM period is called the "REM latency." REM latency has important

differential diagnostic implications. REM latency is shorter than normal in many

adult depressed patients, the elderly, in premenstrual women and narcoleptic

patients. REM latency tends to decrease with advancing age, but as a rule of

thumb, nocturnal REM latency of less than 30 minutes in an adult should be

considered abnormally short and suggestive major depression or narcolepsy

(Reite, Nagel & Ruddy, 1990).

REM sleep is often described as having "tonic" and "phasic" components.

Tonic REM activity consists of the generally low-voltage activated EEG, with a

general decrease in skeletal muscle tone. Phasic activity includes eye

movement bursts, episodic increases in middle ear muscle activity, and episodic

EMG bursts (on the suppressed background). Dream content has been closely

correlated with phasic activity (Reite, Nagel & Ruddy, 1990).

REM periods typically end with brief arousals and /or transitions into Stage

2 sleep. The completion of the period from Stage 1 through Stage 4 to REM

27



sleep is considered to represent a “sleep cycle", and a night's sleep is usually

made up of several (usually about three to five) such consecutive cycles (Reite,

Nagel & Ruddy, 1990).

During the time course of a normal night, the nature of the sleep cycles

changes considerably. Stage 3 and Stage 4 sleep are usually only seen during

the first part of the night, and are usually not found in the sleep cycles occurring

in the early morning hours. REM sleep periods (except in patients with

depression or a major affective disorder) usually are shorter and have fewer eye

movements (phasic activity) early in the night, become longer, with more phasic

activity, as the night progresses. Sleep disorders associated with REM sleep

(nightmares and certain sleep-related breathing disorders) may be more

pronounced later in the sleep period when most REM sleep occurs (Reite, Nagel

& Ruddy, 1990).

In summary, a healthy sleeper turns out the lights and fall asleep in 5 to 15

minutes, may have 5 to 15 brief awakenings without being aware of waking up, is

asleep 90-95% of the night and sleeps from 7 to 8 hours. When individuals have

difficulty falling asleep or staying asleep it is often a result of stimulants or anxiety

and they often seek medication to induce sleep or maintain sleep.

Polysomnography (PSG) involves an electroencephalogram (EEG),

electrooculogram (EOG), submental electromyogram (EMG) right and left

anterior tibialis EMG, nasal and oral airflow, respiratory effort, single lead

electrocardiogram (EKG), and arterial oxygen saturation (measured by ear

Oximetry) recorded continuously and simultaneously during sleep.
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Currently, there are many non-prescriptive drugs available on the market

capable of producing physical and emotional pathology when taken either in

excess doses or in combination with other medications or alcohol, and many

drugs actually contain substantial amounts of alcohol (Armstrong, 1992). There

are more than 500,000 different over-the-counter (OTC) preparations, and six out

of every eight medications purchased in the United States fall into the OTC

category (Boatman & Gagnon, 1977; Caro & Dombrowskis, 1993). At least 28%

of the adult population of the United States uses these medications (not including

aspirin), 12% take caffeinated stimulants, 11% take sleep medications, and 5%

take anti-anxiety drugs (Brecher, 1972). To date, there is no current

epidemiologic data available on the use of OTC such as caffeine pills, ephedrine,

phenylephrine and other "diet” pills, and medications with a high alcohol content

such as Nyquil (Miller, Gold &Smith, 1997)

All the OTC sleep medications contain 25–50 mg of an antihistamine such

as diphenhydramine of doxylamine, which has the side effect of inducing

sleepiness. In the past, many of these drugs contained scopolamine (0.125-0.5

mg), but in recent years, the atropine-like drugs have been deleted from these

medications. Antihistamines are also found in many OTC cold, allergy, and sinus

preparations.

In a national longitudinal sample of 8,771young adults, Fe Caces, Harford,

& Aitken (1991) found an increase in the lifetime prevalence of prescription use

of sedatives, tranquilizers, and stimulants. Prescription use was higher among

women while non-prescription use was higher among men. When compared to
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non-prescription drug use in 1984, the findings were significantly related to

prescription use in 1992.

In a telephone survey (Kaufman, Kelly, Rosenberg, Anderson & Mitchell,

2002) found that among 2,590 participants aged at least 18 years, 81% used at

least 1 medication in the preceding week; 50% took at least 1 prescription drug,

and 7% took 5 or more. The highest overall prevalence of medication use was

among women aged at least 65 years, of whom 12% took at least 10 medications

and 23% took at least 5 prescription drugs. Among prescription drug users, 16%

also took a herbal/supplement; the rate of concurrent use was highest for

fluoxetine users, at 22%. Reasons for drug use varied widely, with hypertension

and headache mentioned most often (9% for each). Vitamins/minerals were

frequently used for nonspecific reasons such as "health" (35%),

herbals/supplements were also most commonly used for "health" (16%).

The overall prevalence rate for sleep disturbances related to the use of

alcohol and other drugs (AOD) is unknown. However, the effects of alcohol on

sleep are well known. Active alcohol users frequently complain of many

awakenings during the night. Acute alcohol use in social drinkers produces an

initial sedative effect (brief sleep onset latency), decreased REM, and increased

deep sleep stages 3 and 4 then occur (Landolt, et al., 1996). Later in the sleep

period there is increased REM disruption, decreased deep sleep, and more

frequent awakenings (Williams & Rundall, 1981). Continued use of alcohol is

associated with the loss of the initial sedative effects and the emergence of sleep

fragmentation (Landolt, et al., 1996; Vitiello, 1994).
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Active alcohol abusers have prolonged sleep onset latency, frequent

awakenings, fragmented shifts in sleep stages, and decreased sleep efficiency.

In addition to decreased total sleep time, there is also decreased stages 3 and 4

and increased percentage of REM without a change in total REM time (Gillin, et

al, 1990; Johnson, Burdick & Smith, 1970; Shinba, Murashima & Yamamoto,

1994).

With abstinence, alcoholics demonstrate slow improvement in all sleep

parameters over the first one to four months. Williams and Rundell (1981) found

that after the first few weeks of abstinence, awakenings decrease (from 124 per

night to 36) especially during REM, stage changes decrease (from 84 to 51 per

night); and sleep onset latency decreases (from 29 minutes to 21 minutes).

Shinba and colleagues (1994) reported that, after four months, many abstinent

alcohol abusers continue to have difficulty maintaining normal REM sleep, often

experiencing frequent interruptions, and decreased amounts of deep sleep. The

alcohol abuser may even self-medicate for these awakenings with repeated

alcohol administration (Lester, et al., 1973; Skoloda, et al., 1979; Zarcone, et al.,

1977).

In a longitudinal study, Gillin and colleagues (1990) compared EEG sleep

recordings of 34 normal controls and 31 inpatients who were relatively pure

primary alcohol abusers, and who had been abstinent for about 17 days. The

patients in this study had been admitted for treatment of alcoholism at the

Alcohol Treatment Program of the San Diego Veterans Administration Medical

Center, which offered a 28-day inpatient treatment program for men.
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Duration of alcoholism, reported alcohol consumption, and maximum

number of withdrawal symptoms were used to measure severity of alcoholism.

Measures included age, years of education, length (years) of alcoholism, age of

onset of alcoholism, drinks per day in prior 3 months, days drinking in prior 3

months and months drinking prior to admission. Physiological measures of

health such as gamma glutamyl transpeptidase (GGT) and serum aspartate

amino tranferase (SGOT) reflected elevated hepatic enzymes. The Hamilton

Depression Scale was used to estimate level of depression. Duration of sobriety

was measured to assess factors associated with Sub-acute abstinence

withdrawal.

The authors stated, "in order to create a diagnostically homogeneous

group of primary alcoholic patients" (Gillin, 1990, p. 479), patients with a

secondary diagnosis of onset of major life problems attributable to alcohol abuse

or dependency, delirium tremens or convulsions immediately prior to this

admission were excluded. Participants who were illiterate, had major medical

illness (undefined), or taking medications with major CNS effects (such as

centrally active anti-hypertensive medications, digitalis, anti-diabetic medications,

tranquilizers, hypnotic, lithium, antidepressants) were also excluded. These

exclusion criteria controlled for many confounders of sleep variables in this study.

The alcohol addicted subjects were well-educated middle-aged men with a

history of moderately severe drinking for an average of 12 years. They did not

differ significantly in age from the control group (46 + 9 versus 44 + 9 years).

Individual sleep measures were examined by analysis of variance (ANOVA) and
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no statistically significant interactions between time since diagnosis and age

were observed.

Alcohol abuse scored significantly different from controls on nine of the 28

sleep measures. Compared with the normal controls, the alcoholic patients slept

significantly less (E 1,59 = 5.05, p < 0.03), primarily because of prolonged sleep

onset latency (E = 19.21, p < 0.001). REM time was virtually identical in the two

groups. Loss of total sleep time (TST) in the alcohol addicts was taken at the

expense of NREM sleep (E = 8.75, p < 0.004), especially stage 2 light sleep (E =

4.13, p < 0.05), and deep sleep stage 4. Alcoholic addicts had significantly

elevated REM density during the first REM period (E = 4.34, p < 0.05). Three

other measures approached statistical significance in this small sample: those

with alcohol addiction tended to show lower sleep efficiency (E = 3.85, p < 0.054),

greater percentage light sleep stage 1, (F = 3.37, p < 0.07), and longer duration

of the first REM period (E = 3.36, p < 0.07).

Statistically significant effects for age were shown by ANOVA for 13 of the

28 sleep measures. Older subjects had less TST (E = 4.50, p < 0.02, df = 2,59),

lower sleep efficiency (E = 10.8, p < 0.001), more light sleep stage 1, (E = 7.6, p.

< 0.001), deep sleep (E = 8.31, p < 0.001), less REM sleep (E = 6.3, p < 0.003),

and shorter REM latency (E = 3.4, p < 0.05).

Stepwise multiple regression showed that age was the most frequently

associated independent correlate of specific EEG sleep measures. Pearson

Product Moment Correlation coefficients confirmed these relationships and

established the direction of the correlation. After controlling for age, days sober
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significantly and negatively correlated with the sleep onset time, such that the

longer the patient had been sober, the earlier he went to bed and fell asleep.

Drinks per drinking day in the prior three months correlated positively with the

first REM period duration. Number of withdrawal symptoms correlated negatively

with deep sleep such that more the symptoms one had, the less deep sleep

occurred. The Hamilton Depression Scale and serum enzymes (GGT and

SGOT) did not correlate with any sleep measure.

In summary, this study showed that sleep is markedly disturbed in male

patients with primary alcohol addiction during sub-acute withdrawal after about

two weeks of sobriety. The sample of "pure" alcohol addicts however, is

somewhat questionable, since the authors state subjects were "relatively pure"

alcohol abusers. However, this was not defined. Additional study limitations

include the small male sample, large number of statistical tests on this small

sample, and the failure to report ethnicity or other socio-cultural variables.

There have been many studies that demonstrate the relationship between

drug addiction and sleep disturbance during the acute (0-10 days) and the sub

acute (11-14 days) periods of abstinence. However, there is limited literature to

support or refute the hypothesis that prolonged sleep disturbance is a predictor of

relapse, since few researchers have followed subjects into the later stages of

change. The following is a critical review of research on acute effects of cocaine

on sleep and mood.

Thompson and colleagues (1995) hypothesized that stimulant abusers

would sleep more and have more REM sleep than primary alcoholics or controls





during acute withdrawal (first 10 days free), but would have opposite patterns

during sub-acute withdrawal (days 11-14 drug free). Subjects were male

veterans admitted for acute AOD treatment to either the Mental Health Clinic

Research Center (stimulant abusers, n = 14) or the Alcohol and Drug Treatment

Unit (primary alcoholics, n = 16) at the San Diego Veterans Administration

Hospital. The ethnic composition of the two groups differed, with a significantly

greater proportion of Whites among the alcohol addicts and controls; the

stimulant abusers had a greater number of Blacks. For stimulant abusers, those

who had a primary diagnosis of cocaine or amphetamine dependence were

considered for inclusion. They were eligible for sleep studies if they were

diagnosed as primary alcohol abuse without a secondary major co-morbid

diagnosis (such as secondary depression), had an uncomplicated withdrawal

(i.e., no delirium tremens or convulsions), and did not have major medical

problems. Control subjects (n = 20) were selected from a preexisting database

matched on age and were used for comparison purposes with the two groups of

patients. None of the controls met diagnostic criteria for psychiatric disorder or

major medical problems.

All-night PSG was conducted in a sleep laboratory. Analysis of the sleep

data revealed statistically significant interactions between groups (stimulant

abusers and alcohol abusers) and TST and REM sleep. The stimulant abusers

had less TST and REM sleep during sub-acute withdrawal than those in acute

withdrawal. In contrast, alcoholics in acute withdrawal had more TST and REM

sleep than those in sub-acute withdrawal. No other two-way statistical
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interactions were significant for any sleep variables, including sleep latency,

sleep efficiency, non-REM deep sleep, REM latency, or REM density.

The researchers found that, when compared to the normal controls,

stimulant abusers had a mean TST within normal limits during acute withdrawal

but more than one standard deviation below normal controls during sub-acute

withdrawal. In contrast, mean TST was well below normal for the alcohol

abusers in acute withdrawal. In the sub-acute group of alcohol abusers, TST

was closer to normal but still low. Mean REM time was higher than normal in the

acute stimulant group but lower than normal in the sub-acute group. In contrast,

REM was considered within normal limits in the acute alcohol abuse group but

higher than normal in the sub-acute alcohol abuse group.

The researchers found statistically significant effects by diagnostic groups

for four sleep measures and a strong trend for one sleep measure. During acute

withdrawal, stimulant abusers had higher TST (p = 0.05), a higher percentage of

light sleep stage 2 (p = 0.05), less stage 1 (p = 0.007) and lower percentage of

REM (p = 0.05) than alcohol abusers.

The small sample size of this study (stimulant abusers, n = 14; primary

alcoholics, n = 16) raises questions regarding generalizability. Replication of this

study with an adequate sample size would give greater validity to these findings.

Unfortunately, there were no measures of mood and therefore relationships

between mood and sleep during acute abstinence could not be examined. The

question remains, are relapses in stimulant abusers during early withdrawal

related to alterations in sleep characteristics at admission to treatment?





Watson and colleagues (1992) investigated the relationship between sleep

and mood changes after recreational (as opposed to addictive use) cocaine use.

Three recreational cocaine users, after one adaptation night, spent five days and

nights in a private homelike bedroom laboratory. The first night of monitoring

was used to rule out sleep disturbances among the participants.

The subjects were recruited through newspaper advertisement and

through network contacts with other cocaine users. They typically used 0.75 to

2.0-g cocaine intranasally on weekends. None of the subjects felt they had a

problem with cocaine, and estimated they used cocaine about 25 times a year.

They reported they used cocaine for an average of 3.5 years. Their ages ranged

from 24 to 32 (M = 26.7). All were in good physical health. No other

demographic information was reported. None of the participants took prescribed

medications or abused other substances. None met DSM-III-R criteria for a

psychiatric disorder other than cocaine abuse.

Blood samples were drawn shortly after the cocaine use to validate the

subjects' reports of cocaine use. Psychological assessments, including the Beck

Depression Inventory (BDI) standard 100mm analogue ratings of mood

descriptors, and cocaine cravings were administered each morning and evening.

The baseline night and the third recovery night sleep stage amount,

percentage, and distributions were normal and typical of healthy young adults.

On the drug night, following the use of cocaine, sleep was reduced and REM

latency was extended. The frequency of rapid eye movements during REM

sleep and the percentage of REM sleep were also reduced.
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During the recovery nights, the findings were inverted. Objective sleep

measures revealed a rebound of REM sleep, with increased REM percentage,

REM density, and a shortened REM latency. The total amount of REM sleep was

significantly increased across the three recovery nights. The increase was

significant for the first (t = 6.71, p =. 022), second (t = -12.26, p = .007), and third

(t = 10.1, p = .009) recovery nights. The percentage of REM sleep was also

increased across the three recovery nights. The increase was significant for the

first (t = 11.7, p = 008), second (t = 14.29, p = .005), and third (t = -9.75, p =

.010) recovery nights. The density of rapid eye movements during REM sleep

also increased, but not significantly. REM latency shortened during the first and

second recovery nights, but not significantly.

Mood ratings were consistent with mild prior-use patterns and the general

good health of the subjects. None of the three subjects scored in the depressed

range at any time on the BDI. The analogue mood descriptors indicated that the

subjects were more agitated, talkative, insecure, nervous and sad after using

cocaine compared to ratings on the baseline day and the first evening on

admission after they had used cocaine. The absence of detectable changes in

mood descriptors on the recovery nights contrasts with the presence of changes

in sleep EEG data, and suggests that objective sleep evaluation may be a more

sensitive detection of cocaine effects than traditional psychological instruments.

The findings from this study provide evidence that the effects of cocaine

on sleep are similar to the effects of other stimulant drugs (amphetamines) on

sleep (Schildkraut, Watson, & Draskoczy, 1971;Reynolds, & Kupfer, 1987),
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insofar as the changes were specific to REM sleep. PSG represents the “gold

standard" for the objective measurement of sleep continuity, sleep architecture

and REM measures. The expense related to PSG, however often limits the

sample size of a study, which in turn limits the ability to generalize the findings.

In addition, the lack of full description of subject characteristics,(their gender and

“self-report" of “recreational use") may be a source of confounders for which the

study did not control. Replication of this study with a larger sample size and a

complete description of the subjects' characteristics would strengthen the

findings.

Weddington et al., (1990), explored the effects of abstinence on sleep,

mood states, and craving for cocaine, in a controlled residential treatment

program for male cocaine addicts during their initial short-term abstinence period.

In this case control study, the participants were either self-referred long-term

cocaine addicts (n = 12) or research volunteers without a history of AOD

dependence (n = 10). Demographics included age (cocaine addicts 28.1+1.9,

controls 32.1+1.3), race, height (for calculation of basal metabolic index), years

of education (cocaine addicts 11.5+1.0 years; controls 11.2+1.4 years) and

marital status. Ninety-two percent of the addicts were Black in the experimental

group and 80% of the controls were Black. Included in the demographic

information was employment status, results of a cognitive assessment,

psychiatric diagnosis, average age of first cocaine use (19.3+1.8 years), route of

administration, number of grams used in a 14-day period, admitted usage

(5.3+0.3 grams/week), and the number of days cocaine was used in the last two
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weeks (5.3+0.2). The Profile of Mood States (POMS) and the BDI were used to

measure psychiatric aspects of the individuals. The St. Mary's Sleep

Questionnaire (SMSQ) was used as a systematic self-report of each subject's

sleep each day for the 28-day period. Reliability and validity for the SMSQ was

reported as "reliable for both psychiatric and medical inpatients” (p. 863). There

was no discussion of the reliability or validity of either the POMS or the BDI. In

contrast to the controls, addicts demonstrated significantly more mood

disturbance. Additionally, addicts scored lower (were less depressed) on the

BDI. Cocaine addicts reported significantly more difficulty falling asleep

throughout the study in the early abstinence timeframe (E1.20 = 10.43, p< .01)

and also reported significant improvement over time in clear-headedness on

arising (E10,200 = 2.001, p = < 05) during the first 28 days of treatment.

However, there were no significant differences between addicts and controls on

subjective reports of sleep with the SMSQ.. Since the sample size was small and

there may not have been sufficient statistical power to detect a difference

between these two groups, effect sizes were examined.

A further analysis to determine g (effect size) was done on the significant

variables reported from the SMSQ. An effect is the extent to which an outcome

is present in the population while g value is an index of the magnitude of the

difference between the means of the experimental and the control groups divided

by the pooled standard deviation (Cohen, 1979). A standardized effect size was

calculated for difficulty falling asleep using the DSTAT@ software (Blair Johnson

& Lawrence Erlbaum, 1989) program, which results in an effect size of 1.3
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standard deviation units, indicating that 91% of the persons in the addicted group

reported more difficulty falling asleep than the average person in the control

group. The standardized effect size for clear-headedness was .61, indicating

that 72% of the persons in the addicted group reported less clear-headedness on

arising than the average person in the control group.

Weddington and colleagues (1990) reported that both addicts and controls

demonstrated significant improvements in sleep during the study. The authors

did acknowledge that they may have underestimated the effects on sleep caused

by the adaptation to a new environment (a residential treatment program), but

they did little to further describe these effects. No environmental measurements

were reported, which further limits this study's generalizability. The SMSQ asked

subjects to recall the previous night's sleep and may have also lacked the

sensitivity to measure subjective sleep in this small sample. Unknown

confounders in the control group (i.e., history of AOD, psychiatric co-morbidity,

adaptation to a strange lab environment, etc.) may have contributed to

overlapping results in the two groups and hence no significant group differences.

Since participants in the study were males, and the majority were Black, the

sample's homogeneity also limits the study's generalizability to the ethnicically

diverse groups within the AOD abusing population. Nevertheless, the study has

a number of strengths. The research methods were rigorous in an attempt to

control for known confounding variables and major known threats to internal and

external validity were controlled for in the screening process and by the research

41





design. Mood states and sleep were studied in a control group who had no

lifetime diagnosis of psychoactive drug use other than dependency on nicotine.

Kowatch and colleagues (1992) investigated sleep architecture using PSG

in a convenience sample of nine cocaine addicts (males = five, females = four)

from an inpatient substance abuse unit. The purpose of this study was to record

the sleep and mood ratings of subjects who were moderately heavy cocaine

addicts during a drug-free acute withdrawal period.

The mean age was 28 + 5.8 years, with ages ranging from 22 to 29 years.

The mean weekly cocaine used one week prior to admission was 5.7 grams

(standard deviation was not reported) and the mean number of days of cocaine

use was 4.6 + 2.1 days. The majority of the subjects smoked cocaine freebase

as their primary route of administration. A control group was not studied, but

subjects' sleep variables were compared to normative values for 21–29 year old

healthy subjects provided by another study (Roffwarg et al., 1985). Gender was

not reported for the 11 subjects in the normative group.

A psychiatrist interviewed the subjects and several instruments were

administered to obtain baseline measures. Instruments included the Addiction

Severity Index (ASI), a detailed quantitative cocaine inventory of usage one week

before admission, the 24-item Hamilton Depression Scale (HDS), the POMS,

and a visual analogue (1-10) cocaine craving scale. Following each night's sleep

study at 4 P.M., the psychiatrist rated subjects using the HDS, the POMS, and

the analogue cocaine craving scale. The authors did not report the reliability and

validity of any of the instruments.
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Sleep studies were performed in a comfortable, private laboratory

bedroom for four consecutive nights during the first week (Monday through

Thursday), and two nights (Sunday and Monday), during the second and third

weeks following drug withdrawal treatment.

During the first week of cocaine withdrawal, subjects had markedly

shortened REM latency; (68.7 + 45 minutes), increased REM sleep (21.2 +

4.5%), higher REM density (1.89 + 1.1) and a longer total sleep period (453 +

134.3 minutes) compared to the normative group. By week three of withdrawal

treatment, the sleep continuity was similar to that found among chronic

insomniacs: long and highly variable sleep latency (39.0 + 47 minutes), increased

wake time after sleep onset (48.3 +36 minutes), and poor sleep efficiency

(86.3%). The subjects' rating of cocaine craving, total POMS scores, and

depression decreased after the first week of withdrawal and were at sub-clinical

levels by week three of withdrawal.

Results indicated that the first week's sample included the nine

participants, yet the sample size for the third week was only three. There was no

discussion of relapse or attrition for the other six subjects. Additionally, the

demographic characteristics for the remaining three subjects were not reported.

Variability of the sleep variables was high due to the small sample of three

subjects. While the study lacked statistical power due to the small sample size, it

did provide evidence that sleep efficiency is poor throughout the first three weeks

of cocaine withdrawal and that sleep latency was shortened during the three

week study period. Finally, the study provided evidence that cocaine addicts
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have poor sleep quality even three weeks after their last use and their sleep

continuity pattern is similar to that found in chronic insomnia.

These three studies (Kowatch, Schnoll, Knisely, Green & Elswick 1992;

Watson, Bakos, Compton & Gawin 1992; Weddington et al., 1990) provide

evidence of sleep disturbance in the cocaine-addicted populations. Both

subjective (SMSQ) and objective (PSG) sleep measures indicate that sleep

disturbances continue even after three weeks drug-free. None of these studies

was utilized to predict subsequent recovery or relapse and although mood was

assessed, no attempt was made to examine the relationships between sleep and

mood.

In a case-control study, Oyefeso, Sedgwick, and Ghodse (1997)

investigated subjective sleep parameters and sleep difficulties of opiate addicts

undergoing methadone detoxification. The main aim of this study was to identify

a distinct sleep profile of opiate addicts by comparing their sleep parameters with

a sample of non-addicts. Oyefeso and colleagues hypothesized that, when

compared to the control group, opiate addicts would report significantly shorter

nocturnal total sleep time, higher number of nocturnal awakenings, longer sleep

onset latency, lighter sleep, poorer quality of sleep, lack of satisfaction with sleep,

greater difficulty falling asleep, and lower sleep efficiency.

The sample consisted of male (n = 16) and female (n = 11) daily oral

methadone users and a drug-free control group of males (n = 9) and females (n =

17). The subjects' ages ranged from 20 to 53 years (mean =33.0, SD = 7.5) and

the majority (22 of 27) were unemployed. The addicted subjects all met DSM-Ill
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R (American Psychiatric Association, 1987) diagnosis for opiate dependence with

no co-morbid psychiatric diagnosis. No information regarding ethnicity, past

history of drug use, other drug use, or any prior history of difficulties sleeping

were reported.

The SMSQ was administered to the subjects within one hour of waking on

the first and second morning following their admission for treatment. Estimates

of the first-night effect and rebound sleep were determined. First-night effects

were examined by comparing sleep parameters reported by subjects on the first

and second nights after admission. For the control group, the questionnaire was

completed individually on one weekday morning.

When compared to controls the addicted subjects reported significantly

shorter nocturnal sleep (p = 0.0001) and shorter total sleep (including naps) time

(p = 0.0002). Addicted subjects also reported significantly lighter sleep (p =

0.0001), poorer sleep (p = 0.0001), less satisfaction with sleep (p = 0.001), and

greater difficulty falling asleep (p = 0.00001). Male subjects reported significantly

poorer sleep quality than females (Fisher's Exact p = 0.05). There were no

significant differences in the two groups on alertness upon arising (p = 0.9), yet

there was a difference in the number of nocturnal awakenings between addicted

subjects and controls (p = 0.008). There was no reported relationship between

sleep and age. And, unfortunately, there were no measures of mood in the

study.

Oyefeso and colleagues did find evidence to support their hypothesis.

Opiate addicts reported total and nocturnal sleep that was 24% shorter than the
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controls, sleep efficiency was about 4% below controls, and sleep onset latency

of three times the average of control subjects. Additionally, opiate addicts

reported a tendency to wake up more often during the night than the controls.

Opiate addicts, however, did not differ significantly from controls on self-reported

alertness upon arising.

Psychopathology is a risk factor for sleep difficulties (Rounsaville et al.,

1986; Soldatos, 1994), and there is evidence that opiate addicts have elevated

rates of depression and anxiety (Kosten et al., 1992; Kokkevi & Stefanis, 1995).

It could be argued that the sleep difficulties in Oyefeso's sample suggest a high

prevalence of underlying psychopathology. The inclusion of a measure to

determine any co-morbidity with psychiatric disorders or pre-existing sleep

disorder would strengthen the validity of this study. Replication of this study in a

similar and larger sample would increase the validity of the findings.

The data from this study provide beginning scientific evidence that

disturbed sleep is a significant problem for opiate addicts even when they are on

methadone with its long half-life. The findings further reinforce clinical

impressions that disturbed sleep contributes to the risk for relapse. However,

thus far there is lack of literature explaining the role of sleep disturbance as a

predictor of relapse in opiate addicted persons.

Although they are few, studies of sleep disturbance in relationship to

relapse following the sub-acute phase of withdrawal AOD do exist. Further,

these studies suggest that sleep disturbances may indeed be a predictor of

eventual AOD relapse.
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Gillin and colleagues (1994) sought to determine whether sleep assessed

by PSG recordings at the time of admission to an inpatient alcohol treatment

program would be predictive of abstinence and relapse three months following

hospital discharge in non-depressed patients with primary alcoholism. Two

independent, consecutive cohorts of patients (group one, n = 28, group two, n =

17) underwent all-night PSG recordings and other clinical evaluations during the

first and fourth weeks of a one-month inpatient treatment program at the San

Diego Veteran Affairs Medical Center. All subjects were male veterans with

primary alcohol abuse and without significant pre-existing, secondary or co

morbid diagnoses such as major medical problems, depression, antisocial

personality, or drug addiction.

All subjects underwent a full medical and psychiatric history, review of

symptoms, physical examination, routine clinical and hematological laboratory

examinations, and urinalysis. All subjects met the criteria for primary alcohol

addiction, using the structured interview based on DSM-III Research Diagnostic

Criteria as modified by Schuckit (1986). As part of the diagnostic procedure and

three-month follow-up, a resource person (a close friend or relative of the

subject) was also interviewed independently from the subject to corroborate the

research and clinical evaluation.

Ten (36%) of the 28 subjects in the first group had relapsed before the

three month-follow-up assessment. Relapsers had shown significantly shorter

REM latency, increased REM%, and increased REM density during their

baseline admission sleep studies as compared with those who did not relapse
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during the three-month post-treatment period. To replicate these observations, a

second group was studied and 6 (35%) of the 17 subjects relapsed. As in the first

group, those who relapsed had significantly shorter REM latency and increased

REM% compared to those who abstained; REM density was not significantly

different between relapsers and abstainers in this second group. Using a

principal component analysis based on these three REM sleep measures to

determine "REM pressure,” three separate discriminate function analysis were

calculated; one for each group and one for all subjects (n = 45). REM pressure

from both groups correctly classified 36 (80%) of the 45 subjects. When REM

sleep measures at hospital admission and discharge were compared, no

statistically significant effect of time was observed. Abstinence and relapse were

not consistently related to other clinical measures at the time of hospital

admission such as age, duration and severity of alcoholism, marital status,

employment, hepatic enzyme levels, cognitive performance, or depression

ratings.

This study makes credible inroads into predicting relapse by sleep

measures. This is the first study suggesting that short REM latency and

increased REM% at the time of hospital admission could predict prognosis in

patients with primary alcohol abuse. A larger sample size would be useful in

evaluating predictive value of other specific measures that did not cross validate

in this study. Replication of the findings in this study would further support the

importance of REM sleep variables in our understanding of AOD relapse.
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Although depression was measured in this study, there was no attempt to relate

it to the sleep variables.

Brower, Aldrich, and Hall (1998), in a prospective descriptive study,

measured both subjective and objective sleep disturbances as predictors of

relapse following treatment for alcohol addiction. PSG was utilized to determine

whether baseline sleep variables increased the ability to predict relapse beyond

the predictions with subjective sleep measures alone, after controlling for non

sleep variables that were associated with relapse.

A convenience sample of subjects (152 males, 26 females) with DSM-Ill-R

diagnosis of alcoholism was recruited from affiliated alcohol treatment programs.

These programs varied among inpatient, residential, outpatient, and hospital

based settings. Compared to subjects from a medical center and a community

hospital, this sample included more males (x2 = 7.80, df = 1, p = 0.005), who

were not employed (x2 = 16.39, df = 1, p = 0.001), or married (x2 = 13.91, df = 1,

p = 0.001).

Subjects were excluded if they took any medication that would alter sleep,

had a history of significant medical or psychiatric illness, a history of major

depressive episodes, or if they worked night shift or intentionally stayed awake

during usual bedtime hours. Subjects were not excluded if they met DSM-Ill-R

Criteria for abuse or dependence on substances other than alcohol, as long as

they were alcohol and drug-free for two weeks before their sleep study.

Subjects were evaluated at two time points. Baseline measures consisted

of a complete medical and psychosocial history, physical examination, a
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psychiatric diagnostic interview, and a structured interview to determine

substance use and sleep history. The mean time period between the subject's

last alcohol drink and PSG measures was 31.5 + 15.5 days. Data from the first

night PSG was used because not all subjects completed more than one night of

the study. In addition to PSG, the Sleep Disorders Questionnaire (SDQ), Carroll

Depression Scale (CDS), Michigan Alcoholism Screening Test (MAST), Mini

Mental State Exam, and Lifetime Drinking History were administered.

Psychometric properties of instruments were not reported. No statistically

significant differences between relapsers and abstainers were found at baseline

for demographic, sleep history, substance-related, or psychiatric problems.

Follow-up measures were conducted between three and twelve months.

Seventy-four (42%) of the original 178 subjects completed the follow-up

assessment, which occurred an average of 143 + 55 days following baseline.

Included in the follow-up measures were documentation of the subjects' use of

AOD, severity of depressive symptoms and self-report number of AA meetings

attended per week and past 30 days.

The 74 subjects who completed the follow-up interviews were divided into

two groups (abstained vs. relapsed). A relapse was defined as any drinking of

alcohol during the period between the baseline and follow-up interview.

Relapsed subjects (n = 36) or 48% reported attending fewer AA meetings

than the 38 subjects (52%) who abstained. They also were less likely to have

used other drugs and had higher depression scores than abstainers. Differences
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in drug use and depression scores, however, were not significant after correcting

for the number of Statistical tests.

Subjects who relapsed reported significantly more subjective sleep

disturbance at baseline than subjects who abstained. A logistic regression

analysis was performed to determine whether baseline sleep measures were

useful for predicting relapse after controlling for age, gender, and the length of

the follow-up interval. None of these client characteristics was associated with

relapse.

The non-sleep variable (number of prior treatments) correctly predicted

drinking status at follow-up for 64% of the sample and accounted for 15% of the

variance in drinking status (p = 0.003). Adding the subjective sleep variable

(difficulty falling asleep) to this model resulted in a model that predicted drinking

for 72% of the sample and accounted for 22% of the variance (p = 0.0014).

When the final domain, (prior treatment episodes, trouble falling asleep, and

sleep latency) was placed in the model, all three variables predicted drinking

status for 72% of the sample and accounted for 37% of the variance in drinking

status (X2 = 23.7, df = 4, p =< .0001). REM sleep variable did not have any

predictive value in the model.

The strengths of this study include a relatively large sample size for PSG

investigation of alcohol addicted subjects and both subjectively and objectively

measured sleep disturbances in the same group of subjects. In addition, the

study utilized a heterogeneous sample that included women, subjects with

commercial health insurance, and subjects treated in a VA Medical Center.
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However, again while a measure of depression was used, the researchers did

not report on the relationship between depression and sleep.

Several methodological concerns, however, were raised with this study.

First, relapse status was determined solely by self-report, and without a

biochemical measure or corroboration by a close friend or relative. Second, only

one night of sleep was reported, which did not allow subjects to adjust to the “first

night effect" of sleeping while monitoring with PSG equipment. Third, follow-up

was performed at varying time points (from four to twelve months) on different

subjects, potentially representing various stages of change in this addicted

population. Finally, only 42% of the subjects were followed over time and

included in the analyses of relapse predictors. High attrition rates due to

treatment failures and relapse must be considered in this population.

Brower and colleagues (1998) nevertheless provide evidence that both

objective and subjective measures of difficulty falling asleep at night are

associated with relapse to alcohol drinking. In particular, it was PSG-measured

sleep latency, rather than REM sleep measures as reported in the Gillin et al,

(1994) study, that was the most significant predictor. Unfortunately, this is also

the sleep parameter that is most affected by first night in a laboratory or new

setting. Clinicians tell clients that sleep disturbances are common in early

recovery and will improve with abstinence. Unfortunately, this may only be

partially correct. There is beginning evidence to support the hypothesis that

alcohol addicted patients with the most disturbed sleep (initiation insomnia) in the

early stages of recovery are more likely to relapse than those who do not have
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the same level of sleep disturbance during the acute and sub-acute phases of

withdrawal. Further sleep studies are warranted for other drugs of abuse in the

early recovery period to provide evidence of the association between disturbed

sleep and relapse. In addition, relationships between sleep and mood state,

such as depression or anxiety, have received little attention in relation to relapse.

Scientific knowledge of sleep disturbance and altered mood in the adult

addicted population and relationships to relapse warrants further investigation.

The studies in this review provide empirical evidence for what is known about

addiction, mood and sleep. Anecdotal experience in the clinical arena confirms a

relationship between client complaints of sleep problems in early recovery and

subsequent relapse.

There is beginning evidence of a relationship between sleep disturbances

in the addicted population and risk of relapse. Some conflicting evidence has

been provided that shorter REM latency, increased REM%, and increased REM

density may be predictive of relapse in alcohol addicts (Gillin et al., 1994).

However, all studies to date documented lower sleep efficiency and increased

number of awakenings. Furthermore, Brower and colleagues (1998) provided

evidence that subjective reports of more difficulty falling asleep and more

complaints of abnormal sleep, rather than REM sleep parameters were predictive

of relapse in persons with alcohol addiction. Unfortunately, mood changes were

not addressed.

Further research on subjective sleep quality and altered mood for other

drugs of abuse, such as opiates, marijuana, and poly-drug addicts is warranted
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to better understand the contributions of sleep disturbances and negative mood

states to the relapse process. The use of newer technology, such as actigraphy,

to quantify objective sleep disturbance would be useful in sleep research with

addicted populations. The actigraph can be used to document many sleep

related variables, such as sleep patterns over time, sleep efficiency, number of

awakenings and total sleep time while sleeping in the natural environment rather

than artificial lab environment. Oyefeso and colleagues (1997) have begun to

study subjective sleep–wake parameters in treatment-seeking opiate addicts, yet

a literature search revealed no further follow-up studies with reference to sleep

disturbances and relapse within the opiate-addicted population and no studies

which have used objective measures of sleep disturbances.

The dearth of nursing research into the relationship between AOD

addiction, relapse and symptoms (such as sleep disturbance or negative mood

states) is noticeable. While many nurse-researchers have investigated sleep

disturbance in other populations, few have researched this phenomenon from a

nursing perspective. Nursing research into the relationship between AOD

addiction and sleep disturbance and mood change will provide the unique and

vital evidence needed to contribute to the body of knowledge about the health

and well-being of this at-risk population. Poor sleep in the general population

has many detrimental health outcomes, yet early reports suggest that these

outcomes for addicted populations contribute to the relapse process as well as

continued physical and psychiatric problems and social isolation.

Gaps and Implications
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From this review of the literature, women remain an understudied

population in addiction research. Many of these studies have not been replicated

with ethnically diverse subjects of both genders. AOD among women is a major

current public health problem. More than 4.4 million women currently use AOD's,

and women comprise more than 37% of the AOD using population (National

Institute on Drug Abuse, 1995). Alcohol addicted women are more likely than

men to die younger because alcohol damages women's bodies more quickly,

resulting in a higher incidence of cirrhosis, circulatory disorders, and other

illnesses (Alcohol and Women, NIAAA, 1990). The National Sleep Foundation's

2000 Ominbus Sleep in America (OSAP) findings indicate women are more likely

to have symptoms of insomnia (61%) than men (53%). In addition, 22% of sleep

problems are attributed to stress in adults overall (26% of women versus 11% of

men), 20% to pain (25% of women versus 13% of men). Yet, as with other

diseases, most research has been conducted on men. Many unanswered

questions remain regarding sleep disturbances and altered mood states in

addicted women and the relationship to relapse.

Most of the cited studies lack sufficient statistical power primarily due to

small sample sizes. Attrition rates were extremely high due to both participants

who left before completion of the study and due to relapse. Exclusion criteria

often included polysubstance abuse, which is documented in the literature as

part of the milieu of addiction, yet a dearth of research exists with this subgroup

in the population of AOD addiction.
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While PSG remains the “gold standard" to measure sleep architecture, the

effects of the environment and costs of such studies (and limited accessibility to

most addicted persons) limits it uses. Self-report measures of sleep, and newer

technology such as actigraphy, may be useful in early detection and intervention

for sleep disturbances in the opiate addicted population. The next chapter

discusses the methodology used to research addiction severity, sleep

disturbances, mood states and stages of change in early abstinent opiate

addicts.



Chapter Three

METHODOLOGY

Introduction

This chapter focuses on the methodology used in this research on

addiction severity, sleep disturbances, mood state and stages of change in

opiate-addicted persons. First the research aims of the study will be restated.

Second, the research design is introduced followed by a description of the

setting, sampling and data collection methods, including techniques and

instruments. Third, the definition of variables and key terms are specified.

Finally, the statistical plan for data analysis will be reviewed.

The primary purpose of this study was to characterize sleep/wake patterns

in early abstinence (10-90 drug-free days) of opiate-addicted men and women. A

second purpose was to test the relationships between sleep disturbance,

addiction severity and affective mood state within the Transtheoretical Model of

Change detailed in Chapter 1.

Research Design

This research utilized an interrupted time series longitudinal design to

obtain baseline and repeated measures of a cohort of recently abstinent opiate

addicted men and women over a consecutive two-week period while participating

in a residential therapeutic alcohol and other drug (AOD) treatment program.

Potential participants were screened by telephone using a brief questionnaire

(see Appendix A). Participants who met screening criteria were scheduled to

participate in the study. Those participants then underwent a more thorough
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screening in person on the first day of the study. Subjects who responded to

recruitment flyers were screened either by telephone or in person by the co

investigator. Eligible subjects were scheduled to participate on Day 1(Monday)

of the study. Subjects were then informed that they would undergo a more

rigorous evaluation on the first day of the study. Subjects were also informed that

they might be excluded from the study based on additional information obtained

during Day 1 of the study (for example a positive urinalysis, or difficulty

comprehending the self-report instruments).

Human Subject Assurance

This study was approved by the University of California, San Francisco

Committee on Human Subjects (H5464-18454-01; Expiration

Date:02/28/02;Renewed 02/28/03). Informed consent was obtained from each

subject in accordance with the guidelines of the Committee on Human Research

at UCSF (see Appendix B for consent form). Subjects were reimbursed with a

$25.00 dollar gift certificate from a local department store for participation after

actigraph and completed questionnaires were returned to the investigator.

Setting

The study took place at Walden House, Inc., a community-based agency

with a 30-year history of providing treatment to substance abusing individuals in

San Francisco, CA. Walden House offers programs based on the Therapeutic

Community (TC) model described in Chapter 1. The residential and day

programs share the same TC orientation and structure and the same array of

Services.
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The philosophy of Walden House, which guides the residential treatment

program, is based on the family model. Each member of the program, along with

staff, is regarded as a member of the surrogate family. The values of this family

emphasize mutual self-help and the belief that each client has a potential for

growth and change. Over time, clients bond increasingly with the surrogate

family, the therapeutic community, and this family provides effective recovery

Support.

Therapeutic communities (TC's) are intensive, highly structured, long-term

self-help residential treatment modalities for chronic, AOD addicts who have

failed at other forms of treatment. More than one-third of all admissions

(including dropouts) to TC's demonstrate successful outcomes one to two years

after treatment. In addition, approximately 60% of all admissions show

significant improvement on specific outcome variables (employment, criminality,

health) one to two years after treatment. Clients who remain in TC treatment

program longer than 12 months are more likely to have successful outcomes

(Treatment Protocol Effectiveness sus, 1996).

Sample

In order to control for the many stages of change possible, as well as the

many variables in sleeping environment a convenience sample of men and

women in a TC model of AOD treatment program were recruited for this study.

Subjects were selected based on the following criteria:

1) Those who met criteria for opiate-addiction using DSM-IV

criteria (see Appendix C for DSM-IV criteria).
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2) Men and women between the ages of 18 and 66

3) Residents at Walden House Inc. (Therapeutic Community

Alcohol and Drug Treatment Program), who would therefore

be in at least a precontemplative stage of change living in a

Similar environment

Residents were excluded based on the following criteria:

1) Those on methadone-maintenance

2) Those whose primary drug of choice was not an opiate

3) Those who had a history of significant medical or psychiatric

illness

4) Those who intentionally stayed awake during usual bedtime

hours

Sample Size Estimation

Estimates of the required sample size for this design were based on

power analysis using alpha of .05, two-tailed. A moderate effect size of .32 was

estimated. At a power level of .80, a sample size of 73 subjects would be

required for statistical significance (Cohen, 1988). A convenience sample of 50

men and 50 women in a TC model of AOD treatment was the goal, with an

estimated attrition rate up to 50%.

Technique and Procedure

Baseline measures consisted of one structured interview and four self

report instruments obtained the morning of consent. Sample characteristics were

ascertained with the Addiction Severity Index, the Pittsburgh Sleep Quality Index,
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the University of Rhode Island Change Assessment Scale, the Beck Depression

Inventory, and the General Sleep Disturbance Scale. The Beck Depression

Inventory was self-administered on the first Monday evening (time one) and the

second Monday evening (time two) of the study. Instructions for the wearing

wrist actigraph monitor were given during the baseline assessment and the

monitor was worn continuously on the non-dominant wrist for one week. Data

from the monitor were downloaded, and the actigraph was worn again for a

second week. The Profile of Mood States was self-administered Monday through

Thursday for two consecutive weeks and completed by the participants between

5 PM and 7PM. A Sleep Diary was completed each morning upon arising.

Instruments

The instruments used in this study will be discussed in the order that they

were presented to the study participants. The packet of baseline questionnaires

took approximately one hour to administer. On Sunday the self-report

instruments for one week were given to participants to complete and each was

given an actigraph to wear continuously during the week. A new packet of self

report instruments and a new actigraph was given to each participant on the next

Sunday. The estimated time to complete the self-report instruments during the

study for one week was approximately 30 minutes.

Baseline Data Collection

Urinalysis (OnTrak Tes■ cup Pro 5)

OnTrak Tes■ cup Pro 5 is an in vitro diagnostic test intended for the

qualitative detection of drug or drug metabolites in urine. OnTrak Testcup Pro 5
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simultaneously tests for the presence of multiple drugs or drug metabolites. The

OnTrak Testcup Pro 5 profile consists of benzodiazepines (100ng/ml), cocaine

(300ng/ml), methamphetamine (500ng/ml), morphine (300ng/ml) and

tetrahydrocannabinol (50ng/ml).

Drugs are usually administered via ingestion, inhalation or injection

(O'Brian, 1996). After entering the bloodstream, they are rapidly metabolized by

various pathways (Karch, 1998). Many drugs and drug metabolites are excreted

in the urine, availing them to detection by drug screening assays. Historically,

drug-screening assays were performed by classical chemical methods, such as

thin layer chromatography or liquid chromatography, which, though accurate, are

laborious procedures. OnTrak Testcup Pro 5 uses a competitive microparticle

capture inhibition for the simultaneous detection of multiple drugs or drug

metabolites in urine. This method provides the accuracy of an immunoassay

without handling of, or contact with, laboratory reagents or urine specimens, or

the need for expensive equipment.

OnTrak Tes■ cup Pro 5 assays are based on the principle of microparticle

capture inhibition. The test relies on the competition between drug, which may

be present in the urine being tested, and drug conjugate immobilized on the

membrane in the test chamber. Urine is collected directly in the OnTrak

TestCup. Urine then flows though a membrane by capillary action and reacts

with the antibody-coated microparticles and drug conjugate present on the

membrane. In the absence of drug, the antibody is free to interact with the drug

conjugate, causing the formation of a blue band (“negative" sign). When drug is
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present in the specimen, it binds to the antibody-coated microparticles. If

sufficient drug is present, the microparticles are inhibited from binding the drug

conjugate, and no blue band is formed. A positive sample causes the membrane

to remain white ("positive" sign). The cost per sample was $18.00 dollars.

Addiction Severity Index (ASI)

The ASI (McLellan, et al.) was introduced in 1979 as a comprehensive,

clinical/research instrument designed to assess the multiple problems seen in

AOD persons seeking treatment. The ASI is a semi-structured, 40-minute,

clinical research interview designed to assess problem severity in seven areas

commonly affected in AOD abusers. These seven areas include drugs, alcohol,

medical, legal, employment, family, and psychological (see Table 3.1). In each of

the areas, questions are asked in order to estimate the number, extent, and

duration of problem symptoms in the client's lifetime and in the past 30 days.

The client also supplies a subjective report of recent (past 30 days) severity and

significance of each problem area. From these two sources of data, the trained

interviewer provides an estimate of problem severity on a 10-point scale.

Table 3.1

Sub-scales of the AS 5th Edition
Medical

Employment
Alcohol and Drug Use Problem Area

Route of administration

Oral, nasal, smoke, non-IV injection, IV injection
Usual and most recent route of administration

Legal Problem Area
Criminal charges
Prostitution, contempt of court

Family/Social Problem Area
Family history of alcohol/drug psychiatric problems

Biological family
Abusive relationships
Safety and support of living situation
Antisocial personality disorder
Psychiatric
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Severity is defined as the need for additional treatment for each problem

area. A number of objective questions are asked (e.g., number of

hospitalizations, number of criminal charges, duration of the addiction, etc.).

Following the objective questions, two subjective questions are asked in which

the client estimates (a) the extent to which s/he has been bothered by problems

and (b) the extent to which s/he thinks that treatment for these problems is

important.

In practice, the interviewer develops a preliminary rating of problem

severity (a 4-point bracket) upon completion of the objective section. After

completion of the subjective section, the interviewer modifies his or her

preliminary ratings (within a 2-point bracket) based upon the client's responses.

Both the rating method and the data upon which the rating is based are

standardized, thereby reducing inter-rater variation. The index has the following

range of categories:

0–1 No real problem, treatment not indicated
2-3 Slight problem, treatment probably not necessary
4-5 Moderate problem, some treatment indicated
6-7 Considerable problem, treatment necessary
8-9 Extreme problem, treatment absolutely necessary

The second type of measure available from the data in each ASI problem

area is a mathematically derived composite score. These composite scores are

developed from sets of interrelated items within each problem area. Items are

standardized and summed to produce a mathematical estimate of the client's

status in each of the ASI problem areas. The composite scores are related to the

severity scores (average correlation = .88) and offer a more empirical evaluation





of a client's change and treatment effectiveness (McLellan et al., 1982; McLellan

et al., 1983a, McLellan et al., 1983b).

Internal consistencies of composite scores range from 0.56 for

employment problems to 0.85 for alcohol problems (Stoffelmayr, Mavis & Kasim,

1994). Psychometric properties of the ASI have reported estimates of inter-rater

agreement for interviewer-derived severity scores ranging from ■ = 0.74 to r =

0.99. The instrument has high inter-rater reliability for severity ratings (Kappa

coefficients equal to 0.92 or above). The instrument has demonstrated sensitivity

to client change following treatment in other studies (McLellan, et al., 1982;

Rounsaville, et al., 1986b). Additionally, the scales of the ASI can be used to

predict treatment outcome and to assign or match clients to appropriate

treatments (McLellan, et al., 1983a, McLellan, et al., 1983b).

Criterion composites have been constructed from three to 14 objective

items within each problem area. Higher scores indicate more impairment.

Estimates of test-retest reliability over a three-day test interval have ranged from

0.84 to 0.95, on both the items and the severity. Concurrent and discriminant

validity of the overall score has been evaluated and established with the BDI,

Client Oriented Data Acquisition Process, Global Assessment Scale, Maudsley

Personality Inventory, Michigan Alcoholism Screening Test, and the Social

Adjustment Scale self-report ratings (McClellan et al., 1980a, 1985a, 1985b,

1986; Kosten, Rounsaville, & Kleber, 1983).

For the purpose of this study, a computerized version (ASI-TOPPS II,

V.10.4. Delta Metrics(8) issued February 11, 2000) of the ASI was used.
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University of Rhode Island Change Assessment (URICA)

McConnaughy, Prochaska, and Velicer (1983) developed the University of

Rhode Island Change Assessment Scale (URICA) for the purpose of assessing

attitudes toward changing problem behaviors. The URICA is a 32-item self

report measure, with eight items that measure each of four theoretical stages of

change (Precontemplation, Contemplation, Action and Maintenance) discussed

in Chapter 1. Principle component analysis of this self-report inventory identified

these four sub-scales consisting of items corresponding to stages of change.

Responses are given on a five-point Likert scale (1 = strong disagreement

to 5 = strong agreement). The items describe an attitude toward changing a

nonspecific "problem" that is identified by the participant (Figure 2.1).

Figure 3.1

I am finally doing some work on my problem

1 2 3 4 5

Strongly Disagree Undecided Agree Strongly Agree
Disagree

The 8 items in each sub-scale are summed to obtain a total score for each

of the four stages. Sub-scale means can be used to create clusters of subjects

categorized by stage either through cluster analysis or with classification

equations based on the original sample.

Abellanas and McLellan (1993) reported on the internal consistency and

test-retest reliability of the URICA in a sample of 41 methadone maintenance,

opioid-dependent male veterans with concurrent problems of nicotine and

cocaine dependence. Subjects were asked to complete three copies of URICA,
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each labeled at the top with the particular drug problem in question. The order of

drug was randomized and all subjects completed the questionnaires under

supervision of the research technicians.

Abellanas and McLellan (1993) reported three types of reliability

calculations while examining the URICA scale for each of the drug problems: 1)

the split-half reliability analysis, in which each of the scores on half of the items in

each scale were compared with the other half, 2) the Spearman-Brown

correlations between each half of the items, for each scale, and the drug

problem, and 3) Cronbach alpha coefficient. The majority of the reliability

coefficients were high, but ranged from .39 to .93, p < .05. These results indicate

consistency in terms of the way subjects answered items in each of the scales.

The Cronbach alpha coefficients ranged from .53 to .93, p < .01. The

Cronbach alpha coefficients were lower for the precontemplation scale,

particularly for the cigarette problem, but indicative of acceptable internal

consistency for an 8-item scale.

To examine test-retest reliability, the paired t-test was used to compare

the scores on each scale for each subject between the initial test and the second

test, three days later. None of the paired t-tests showed a significant difference

(p < ..10) on any scale for any drug problem. The correlations were uniformly

high, indicating good stability of responses on each scale.

Pittsburgh Sleep Quality Index (PSQl

The Pittsburgh Sleep Quality Index estimates subjective sleep quality

when considering the last month (Buysse, et al., 1989). This subjective, self

67



rated, paper-and-pencil questionnaire consists of 19 items and an additional five

questions rated by the bed-partner or roommate. For the purposes of this study,

the five questions rated by the roommate were excluded (these questions are for

clinical information and are not tabulated in the scoring of the PSQI). The 19

self-rated questions assess a wide variety of factors related to sleep quality,

including estimates of sleep duration and latency and the frequency and severity

of specific sleep-related problems. Responses to the 19 items are grouped into

seven component scores that are weighted equally on a 0-to-3 scale, as some

components consist of one question and others have several questions. The

seven component scores yield a global PSQI score, which has a range of 0–21;

higher scores indicate worse sleep quality. The seven components of the PSQl

are sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep

disturbances, use of sleeping medication, and daytime dysfunction.

Internal consistency reliability (Cronbach's alpha) for each individual

component has reported ranges from 0.35 to 0.76, with an overall reliability

coefficient of 0.83. Test-retest reliability for 91 patients revealed a correlation for

global scores of 0.85, and individual components ranged from 0.65 to 0.84. In

regard to validity, global PSQl scores were compared across controls,

depressives, and two groups of persons with sleep disorders (Buysse, Reynolds,

& Monk, 1989). Patients were discriminated from controls and concurrent

polysomnographic findings supported the questionnaire findings. Higher scores

indicate more severe complaints and worse sleep quality (Buysse, Reynolds, &

Monk, 1989). A global PSQI score above 5 has been reported to have a
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diagnostic sensitivity of 89.6% and specificity of 86.5% in differentiating good

from poor sleepers. The questionnaire asks subjects to consider the past month

and was administered only at baseline.

General Sleep Disturbance Scale (GSDS)

The GSDS (Lee, 1992) consists of 21 items, rated on a 0 (not during the

past week) to 7 (every day) scale related to frequency of difficulty getting to sleep

(one item), waking up during sleep (one item), waking up too early (one item),

quality of sleep (three items: sleeping poorly, not feeling rested upon awakening,

and not satisfied with sleep), quantity of sleep (two items: too little sleep and too

much sleep), fatigue and alertness during the day (seven items). Substances to

induce sleep (six items) in the GSDS, were deleted (drink alcoholic beverage to

help you sleep; use marijuana to help you get to sleep; use an over-the-counter

sleeping pill to help you get to sleep and use a prescription sleeping pill to help

you get to sleep) and scored as zero for the purpose of this study of abstaining

subjects. For this study, the GSDS was utilized to estimate sleep disturbance

during the past week and was administered once at baseline on the first Sunday.

Self-Report Measures

Beck Depression inventory

Beck's Depression Inventory was constructed to screen for the presence

and severity of depression in adults (Beck, Ward, Mendelson, et al., 1961). The

BDI has been used extensively and is considered reliable and valid for studies in

both addiction (Haley, J., 1999; Heinz, et al., 1999; Krausz, M., Verthein, U., &

Degkwitz, P., 1999) and sleep research (Watson, et al., 1990; Weddington, et al,
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1990). The BDI contains 21 items each concerned with a particular aspect of the

symptomatology of depression, and rated on a four-point intensity (rather than

frequency) dimension. A rating of three indicates the most severe, and zero

indicates an absence of a problem in that area. As a result, the greater the

score, the more depressed the individual. The ratings are made by the examiner

or by an observer, who is usually either a psychologist or psychiatrist. With brief

training, administration takes five minutes. The BDI has a possible range of

scores from 1 – 39, and is divided into four categories for clinical interpretations:

no symptoms or minimum symptoms with scores ranging from 0 to 4 mild

symptoms with scores ranging from 5 to 7; moderate symptoms with scores from

8 to 15; and severe symptoms with scores above 15.

Because the BDI requires a severity rating for each symptom, a finer

grained estimate of distress can be obtained with the BDI than with other

measures of depression. It asks persons to consider the past week when

responding. For the purposes of this study, after reviewing the instrument with

each subject, the BDI was self-administered for two consecutive Monday

evenings.

Sleep Diary

Sleep diaries represent a subjective measurement of the perception of

symptoms related to sleep. Sleep diaries have been used to screen volunteers

to establish baseline sleep pattern, and to monitor compliance or adherence to a

study protocol. Sleep diaries have been used in longitudinal studies of large

samples in naturalistic settings to examine the impact of a life transition, rotating
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shifts, and transatlantic flights (Beare, et al., 1981; Nicholson, 1972). The diary

provides a subjective perspective or measure of individual experiences and a

method to record data without physiological monitoring or direct observation.

The use of diaries provides a means to obtain sleep data that have not

been accessible by other means. A diary allows the researcher to collect and

analyze information on many variables. Diaries are widely used in clinical and

research settings to gather information about sleep/wake patterns. Individuals

are asked to record actual sleep times as well as the occurrence of such

symptoms as sleepwalking, nocturnal arousal, or sleep attacks; ingestion of

medications, caffeine, and alcohol; and daytime activities (see Appendix D).

Sleep diaries have proven a more dynamic and more accurate estimation

of sleep behavior across groups of individuals than is available from one-time

sleep questionnaires (Douglass et al., 1990). Sleep diaries provide a simple and

inexpensive method of collecting subjective data to document the frequency and

severity of symptoms and daily activities. Sleep diaries also provide a means of

gathering data relative to the subjects' natural sleeping environment. As

discussed above, the treatment environment of persons with AOD addiction

would not be conducive to intrusive measurements, such as polysomnography.

Moreover, laboratory testing is expensive and often not feasible.

The sleep diary was completed each morning for two weeks. A single

item Visual Analogue Scale (VAS) rating for sleep quality was included in each

mornings sleep diary. Sleep quality was rated on a 100mm VAS anchored at 0 =

“very poor” and 100 = "very good."
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Profile of Mood States

McNair and colleagues (1981) developed the Profile of Mood States

(POMS) to measure six identifiable moods or affective states: (1) Tension

Anxiety; (2) Depression-Dejection; (3) Anger-Hostility; (4) Vigor-Activity; (5)

Fatigue-Inertia; and (6) Confusion-Bewilderment. Present mood state is viewed

as the emotional state of an individual that is transient and responsive to

changes in the environment compared with a more stable, long-term mood state

that may reflect personality traits. The original POMS is a 65-item, self-report

adjective rating scale, with a five-point response rating from zero (not at all) to

four (extremely). A total Mood Disturbance Score also can be calculated.

However, the manual does not provide norms or validity data for the total score,

nor does the profile sheet provide a space for recording it. A total mood score

should be used cautiously since it can only be interpreted within the context of

other published studies that have reported total scores.

In this study a 37-item version of the POMS was used to minimize subject

burden. For four consecutive evenings, subjects were asked to describe their

feelings over the past day. The sub-scales for tension - anxiety (6 items),

depression-dejection (8 items), anger — hostility (6 items), vigor - activity (6

items), fatigue - inertia (5 items), confusion — bewilderment, (5 items) were used

in the analysis. Additionally, a total mood score was calculated by subtracting

vigor from the sum of the other five sub-scales in this study.

As a research tool, the POMS has been primarily used to measure mood

changes associated with brief psychotherapy, drug treatments, and psychological

-gºd

***
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or physical interventions such as relaxation, stress management or exercise.

The POMS is most useful in assessing immediate, transient mood level, and is of

little value in assessing severe psychiatric disorders or behavior such as

psychotic depression, manic behavior or suicide. In addition, the POMS sub

scales are descriptive of present mood and were not developed for the purpose

of understanding personality or environmental factors that induce mood state.

Target populations for the use of the POMS have been outpatient psychiatric

patients, healthy adults, and cardiac patients (Cupples, S., 1991), as well as *

recovering cocaine addicts (Weddington, et al., 1990). †

There currently is no reported reliability statistics for the 37-item POMS. º

Reliability testing for the POMS 37 will be reported extensively in the following resº

chapter.
- ***

Objective Measure of Sleepwake Time

Actigraphy r
The actigraph (also referred to as an actometer or actimeter) is a -º-º:

miniaturized accelerator sensor that translates physical motion to a numeric

representation. This numeric representation is sampled frequently (every 10th of

one second) and aggregated at a constant interval, usually referred to as an

epoch one minute, typically that can range from 30 seconds to 2 or 3 minutes.

These epoch-to-epoch samples are stored in the internal memory of the device

for a prolonged period. These devices have been used in significant research

relevant to sleep and at a significantly lower cost than polysomnography (PSG).
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Since the 1970's, a growing number of studies have demonstrated the

validity of actigraphy in distinguishing between sleep and wakefulness, and in

providing useful and reliable measures of sleep–wake organization and sleep

quality. Validation studies have all been based on concomitantly obtained

actigraphic and (PSG) recordings. Manual scoring of actigraphy data is based

on visual inspection of raw activity counts from 0 to 1000 Hz and judgment as to

whether the subject is asleep or awake in a given epoch.

The wrist actigraph has been used widely in populations that vary by

gender, age, and health conditions (Kripke, et al., 1978; Mullaney, Kripke, &

Messin, 1980; Hauri & Wisbey, 1992; Elek, Hudson, & Fleck, 1997). Its use is

ideally suited to study populations in whom it is infeasible or undesirable to

perform laboratory-based or home-based PSG, while maintaining the advantage

of providing an objective measure of sleep and activity patterns in the

participant's natural sleep environment. Actigraphy also has the advantages of

being noninvasive, portable and unobtrusive, lessening the contribution that

sleep monitoring itself might make to disturbances in sleep. Actigraphic sleep

studies are often more feasible for large studies of sleep/wake patterns in more

vulnerable patient populations.

This instrument can be used effectively in longitudinal studies over many

nights without the presence of research team members, once the participant has

been instructed in its use; and, as it is user-friendly, it does not require extensive

subject orientation. This feature reduces study costs compared with more

elaborate sleep monitoring methods.
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Actigraphy can assess sleep-wake patterns in normal and sleep-disturbed

persons. Unbiased analysis supplied by the actigraph software program

algorithm provides data on a number of variables: (1) sleep length; (2) number of

awakenings; (3) sleep onset latency, and (4) sleep offset. While actigraphy

cannot provide information about sleep stages, its ability to correlate closely in

many populations with PSG measures of the aforementioned parameters

recommend it as a valid and reliable alternative when sleep staging is not

necessarily needed. In addition, it can allow an extended period of data collection

in any environment and provide a comparison of circadian activity (Teicher, et al.,

1997), making it a beneficial tool to monitor sleep/wake patterns for both within

subject differences and differences between groups.

The validity of actigraphy as an estimate of sleep parameters has been

established in correlational studies with PSG. Kripke et al. (1978) demonstrated

that actigraphically derived sleep measures could reach high levels of agreement

with PSG sleep measures: minutes of sleep, r = 0.98, total sleep period, r = 0.95:

and minutes of wake within sleep, r = 0.85. Actigraphic sleep and PSG whole

night sleep measures such as total sleep period, total sleep time, and wake after

sleep onset were highly correlated (r = 0.90, r = 0.89 and r = 0.70, respectively).

A weak correlation with mid-sleep awakenings was found originally (r. = 0.25).

With the original algorithm, Mullaney et al., (1980) found that the minute-by

minute actigraphy-PSG agreement was significantly lower for patients (when

Compared to normal subjects), for older people (age 50 and above) versus

younger subjects, and for short sleepers (sleeping 390 minutes or less) versus

sº

*
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those who slept more. Ancoli-Israel and colleagues (1997) found actigraph-PSG

agreement with total sleep time was r = 0.91, p = <0.001, sleep efficiency, ■ =

0.78, p <0.01 and sensitivity of 87% and specificity of 90% for elderly, demented

nursing-home patients. Hauri and Wisby (1992) found the mechanical failure

rate of the actigraph to be 3.7% in 108 nights of use and concluded that this did

not represent a significant threat to the instrument's reliability.

Measures of self-reported perception of sleep quality have also been

compared to actigraphic data. Usui and colleagues (1998) investigated the

validity of sleep logs compared with actigraphic sleep/wake data. The sensitivity

and specificity of the sleep log were 73-98% (mean 87%) and 93-100% (mean

97%), respectively. The agreement ratio was 87-98% (meang3.5%), but 1-hour

agreement ratios from midnight dropped during the sleep onset period. Since

modest lower correlations between PSG and self-report data also exist (I = .33, p

< .001; Buysse, et al., 1988), it might be argued that objective versus subjective

measures of sleep quality provide different dimensions of the same concept.

In this dissertation study, wrist actigraphy (Mini Motionlogger Actigraph,

Ambulatory Monitoring Inc. Ardsley, NY) was used to estimate sleep over 14

Consecutive days and nights. The wrist actigraph provides continuous activity

data using a battery-operated wristwatch-size microprocessor that senses motion

with a piezo-electric beam and detects movement in all three axes. This signal is

processed in the actigraph's memory using zero-crossing mode. Frequency,

sensitivity, and threshold parameters are adjusted at 30-second epochs. The

accompanying software, Action 3(3) hardware allows an automatic and unbiased
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analysis of activity and nonactivity through the use of histographic displays. The

lower the degree of movement, the greater the likelihood of sleep. The

actigraphs sleep algorithm scores each 30-second epoch, as well as its

neighboring epochs to determine sleep probability.

Data Analysis

Descriptive statistics (frequency, means, standard deviations, ranges)

furnish a profile of the opiate-addicted subjects. Outlying data were reviewed for

possible errors in data entry. Repeated measure analysis of variance was used

to compare the mood states and sleep variables. Associations between

variables of interest were examined for direction, strength and significance.

Internal consistency reliability coefficients (Cronbach alpha) were calculated on

relevant instruments. Statistical significance was set at a two-tailed alpha of p <

.05. Results are reported in Chapter 4 and discussed in Chapter 5.
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Chapter Four

RESULTS

Introduction

The primary purpose of this study was to characterize sleep/wake patterns

and mood state in early abstinence (10–90 drug-free days) of opiate-addicted

men and women. A second purpose was to examine the relationships between

sleep disturbance, addiction severity, and affective mood states within the

context of the Transtheoretical Model of Change.

This chapter presents the results of the study. First, the sample

characteristics are described including the number of subjects screened, the

number of dropouts and the number retained. Second, the strategy used to deal

with missing data is presented. Third, internal consistency reliability testing of

the self-report measures is reported. Additionally, descriptive and bivariate

statistics are presented. Finally, relationships between addiction severity and

sleep disturbance, affective mood states are reported.

Screening and Induction

Participants were recruited through two mechanisms: self-referral from

flyers posted throughout the facility of Walden House Inc., and from

presentations made to counselors and management staff from the facility to

encourage subjects to call the study number for screening.

A total of 63 residents were screened from Walden House Inc., a 110-bed

therapeutic community residential treatment program for AOD abuse.

Recruitment and enrollment occurred between February 2001 and January 2002.

*

º
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There were 23 (37%) who did not meet the inclusion criteria of 10 to 90 days of

sobriety due to either jail or prison time greater than 90 days. Fifteen did not

meet criteria for opiate addiction (primary drug of choice was cocaine and/or

alcohol). The final sample consisted of 25 subjects (15 men and 10 women). Of

these 25 subjects, one decided to quit the study during the first week, another left

the program suddenly and one was asked to leave due to infraction of the

treatment program rules. All three non-completers were African American men.

The baseline measures completed by the three non-completers will be presented

within this chapter.

Missing Data

There were no missing data for the baseline measures for Addiction

Severity Index (ASI), Pittsburgh Sleep Quality Index (PSQI), General Sleep

Disturbance Scale (GSDS) or the University of Rhode Island Change

Assessment (URICA). An instrument packet, which contained a structured sleep

diary, the Beck Depression Inventory (BDI) and Profile of Mood States (POMS),

was reviewed with each participant during the induction to the study. Subjects

were reminded, either in a face-to-face meeting during their participation in the

study or by telephone at least three times during each week, to complete each

instrument. All instruments were reviewed before exchanging actigraphs on

Sunday mornings. There were very few missing data points among the self

report measures. Missing actigraphic data was left as missing and omitted from

the final analysis, causing the sample size to vary. The reasons for missing

actigraphic data were failure of the actigraph during the second week of the

º:
º º
º
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study, failure of a few subjects to wear the actigraph at night on occasion, and

failure to wear the actigraph continuously during the day. Finally, one subject

who decided not to participate in the study during the first week only provided

baseline data and two subjects left during the second week of the study.

Demographic Characteristics

Table 4.1 has the demographic characteristics for the 22 subjects who

completed the study.

Table 4.1 *

Demographics Characteristics of the Sample --
(N = 22) r

Variable Frequency (Percent) Mean SD Range Median >
º

*

Age 40.0 10.6 19-52 44.5 —
Education (years) 11.9 1.4 9-15 12.0 gamesa

Gender -
Men 12 (55%) º

Women 10 (45%)
Ethnicity
African-American 3 (14%) º:
White 11 (50%) º
Hispanic 5 (23%) ****

Other 3 (14%) -**
Marital Status * *

Single/Never married 9 (41%) **
Divorced 5 (23%)
Separated 3 (14%)
Married 2 (9%)
Widowed 3 (14%)
Court-mandated 11 (50%)
Sobriety (Self-reported Days) 48.1 23.7 10-86 50.5

Opiate Use (years) 17.0 10.3 3-36 17.0
Stage of Change

Contemplation (14%)
Action (86%)

Readiness to Change 10.4 1.3 8.2–12.8 10.4
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Half of the 22 participants who completed the study were White and 55%

(N = 12) were male. Most were single and all were under 52 years of age.

Opiates were the primary drug of choice for an average of 16 + 10.4 years. The

mean sobriety time was 50.7 £23.4 days. All subjects were unemployed at the

time of the study. Half of the 22 subjects in the final sample were court –

mandated to residential treatment by the criminal justice system.

Alpha coefficients for each subscale of the POMS and the raw data are

reported in Appendix E. Reliability coefficients were not obtained for the ASI or

the sleep diaries as these measures contained individual items not expected to

be internally consistent.

Table 4.2

Reliability Testing

Cronbach Alpha Coefficients

Instrument Range of alpha
General Sleep Disturbance Scale .72

(Baseline) (N = 25)

Pittsburgh Sleep Quality Index .80

(Baseline) (N = 25)

University of Rhode Island Change Assessment .70

(Baseline) (N = 25)

Beck Depression Inventory (N = 22) .90°

(Monday evening; time one and two)
Profile of Mood States (N = 22) .96*
(Monday thru Thursday evening)

* Time one Beck Depression Inventory; First Monday Profile of Mood States
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Subjective Sleep Data

Aim # 1

The primary purpose of this study was to characterize sleep/wake pattern

during early abstinence in opiate-addicted adults. In this study, subjects

completed two baseline subjective measures of sleep. The PSQl assessed

sleep quality during the previous month, and the GSDS assessed frequency of

sleep disturbance during the week prior to induction into the study.

Table 4.3 contains the subjective sleep results for the 10 women who

completed the study and Table 4.4 contains the results of the 12 men who

completed the study. Actual scores on the PSQl could range from 0 to 21 points.

The overall group mean was 11.4 + 3.9. There was no significant difference in

the PSQl global score (Mann-Whitney Test, p = .68) between the men and

women. There also was no significant gender difference in the GSDS scores

(Mann-Whitney Test, p = .85).

Table 4.3

Subjective Sleep for Women
(N = 10)

PSQL Components Mean SD Median Range
Sleep Quality 2.0 1.10 2.0 1-3
Sleep Latency 1.7 .95 2.0 0–3
Sleep Duration 1.0 1.30 1.5 1-3
Sleep Efficiency 1.0 1.30 0.5 0–3
Sleep Disturbance 2.3 .80 2.5 1-3
Sleeping Medication 1.4 1.50 1.0 0-3
Daytime Sleep Dysfunction 1.9 1.10 2.0 0-3
Global Score 11.0 4.20 10.0 4-18

GSDS total 61.0 18.20 61.5 33-92
GSDS mean 3.0 .90 2.9 1.6–4.4

Sleep Quality
(VAS) Week 1 5.3 2.20 5.5 1.1–8.6

Week 2 5.5 2.40 5.5 2.3-8.7
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Table 4.4

Subjective Sleep for Men
(N =12)

PSQl Components Mean SD Median Range
Sleep Quality 1.8 0.75 2.0 0–3
Sleep Latency 2.6 0.67 3.0 1-3
Sleep Duration 2.1 1.20 3.0 0–3
Sleep Efficiency 1.3 1.30 1.0 0–3
Sleep Disturbance 2.2 0.72 2.0 1-3
Sleeping Medication 0.8 1.10 0.0 0–3
Daytime Sleep Dysfunction 2.3 1.60 2.0 1-7
Global Score 12.4 3.70 13.5 5-16

GSDS total 62.0 15.4 64.0 36-84
GSDS mean 2.9 3.1 3.1 1.7-4.4

Sleep Quality
(VAS) Week 1 4.9 1.8 4.8 3.0–7.7

Week 2 5.0 1.5 5.1 3.0–7.6

The three non-completers had lower global scores for PSQl (mean =

8.67+3.2, range = 5 to 11) and GSDS (mean = 50.0+1.7, range = 48 to 51).

The results for sleep quality rated on a 100mm VAS (anchored at 0 = "very

poor” and 100 = "very good") is also presented in Table 4.3 and 4.4 for women

and men respectively. The VAS mean results (Monday thru Friday) for week 1

and week 2 were highly correlated (I = .74, p < .001). There was no difference

between the 12 men and 10 women at week 1(Mann-Whitney Test, p = .78) or at

week 2 (Mann-Whitney Test, p = .54) on their mean rating of sleep quality.

Objective Sleep Data

Tables 4.5 and 4.6 present the repeated measures analysis of variance for

the actigraphic data for Sunday through Thursday for week 1 and week 2,

respectively. Pearsons correlations for the relationships between the actigraphic

variables for Tuesday and Wednesday are presented in Appendix F.
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ActigraphicVariables
RepeatedMeasureAnalysis
of
Variance

Week
1

(Sunday
-

Thursday)

Table4.5

Sunday

SPT(min)460.3+
N=1367.5 TST(min)437.7+

N=1360.2 SE9%82.2+
N=139.9 SOL(min)19.2+

N=1320.8 WASO(%ofTST)13.5+
N=1311.5 #

AWAKENINGS15.1+ N=137.2 Daytimesleep87.6+ (min)138.5
N=13

Monday 459.0+ 66.8 444.5+ 77.3 78.33E 22.2 13.5+ 16.1 12.0+ 9.1 15.9-E 9.4 63.6+ 94.0

Means
it SD Tuesday 450.5

+ 56.7 424.7+ 47.4 83.6+ 8.6 20.6+ 23.6 11.6
+ 7.5 15.08

+ 6.6 75.5+
112.9

Wednesday 444.6
± 38.9 423.8

+ 46.8 86.2+ 5.4 18.6+ 21.8 9.5+ 5.0 15.6+ 6.6 73.6+ 70.4

Samplesizevariesdueto
analysisonlyon
completedataforentiretimeperiod SPT(min)

=
SleepPeriodTime,TST=
TotalSleepTime,SE%
=
SleepEfficiency(%),SOL
=
SleepOnsetLatency,WASO
=
WakeAfterSleep Onset,#AWAKE,DaytimeSleep(min) *SundayhigherthanMonday,Tuesday,andWednesday.MondayhigherthanTuesday.WednesdaylowerthanSundayandMonday.

*:*****

Thursday 428.3
+ 75.8 410.6

+
62.0 86.2+ 10.3 14.8+ 10.8 10.0+ 10.8 13.1+ 8.9 96.9+

111.4

|||||\i■

E .85 1.01 .87 .42 .67 .50 .28

P .50 .41 .49 .80 .05* .74 .89
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ActigraphicVariables
RepeatedMeasuresAnalysis
of
Variance

Week
2

(Sunday
—

Thursday)

TuesdayWednesday 467.4+445.6+ 49.784.0 443.9
+
413.3+ 55.885.0 83.5+82.2+ 8.210.0 19.1+25.3+. 14.331.3 12.0+11.3+ 8.29.2 17.3+14.3+ 9.77.5 19+65.4+ 26.794.0

Table4.6

Sunday

SPT(min)504.9-E
N=16120.0 TST(min)482.6+

N=16116.9 SE9%82.0+
N=1612.7 SOL(min)18.4+

N=1615.7 WASO(%ofTST)14:3+
N=1611.9 #

AWAKE18.4+ N=169.4 Daytimesleep70.3+ (min)72.0 N=12

Monday 421.1+ 69.6 397.6+ 72+8 83.8+ 9.6 22.4+ 18.5 11.03+ 9.7 15.2+ 8.8 67.5+ 56.1

Means +SD

Samplesizevariesdueto
analysisonlyon
completedataforentiretimeperiod SPT(min)

=
SleepPeriodTime,TST=
TotalSleepTime,SE%
=
SleepEfficiency(%),SOL
=
SleepOnsetLatency,WASO
=
WakeAfterSleep Onset,#AWAKE,DaytimeSleep(min)

||||\}{}\.

EP

Thursday 419.9-E3.4.03 74.2 392.9-E4.0.006 72.6 84.5+.28.89 6.9 21.4+.30.87 17.2 10.7+.60.67 7.6 15.3+.98.42 7.4 50.0+.1.7.15 44.4

3.





Night 1(Sunday night) and night 2 (Monday night) were not correlated.

Hence, Sunday night was viewed as an adaptation night from the weekend for

both weeks. There was a significant correlation (r. = 60, p = .003) for number of

awakenings between Monday and Tuesday night, and wake after sleep onset

(WASO) for Monday and Tuesday night for week 1 (I = .58, p = .006). As with

week 1, the number of awakenings and WASO were also correlated on Monday

and Tuesday nights for week 2 (r = .49, p = .04 and r = .68, p = .001)

respectively.

Table 4.7 presents the means, standard deviations (SD) and standard

error of the means (SEM), as well as the ranges and medians for the actigraphic

data from Monday night through Thursday night for week 1 and week 2. For both

weeks, Sunday night was not correlated with Monday or Tuesday night, and

considered an adaptation night and not used in the analysis.

Table 4.7

Actigraphic Data

Week 1 (Monday —Thursday) Mean SD SEM Range Median
N = 22 of 4 nights
Total Sleep Period (mins) 431 54.3 11.32 275–508 435
Total Sleep Time (mins) 415 47.6 9.90 313-488 416
Sleep Efficiency (% of TST) 83 7.3 1.53 70-94 84
WASO (% of TST) 12 6.5 1.36 2-24 11
Number of Awakenings 16 6.1 1.30 5–27 14
Sleep Onset Latency (mins) 17 11.8 2.46 3-50 13
Daytime Sleep/Naps (mins)N = 21 68 59.0 12.90 4-215 54

Week 2 (Monday-Thursday) Mean SD SEM Range Median
N = 20 of 4 nights
Total Sleep Period (mins) 443 39.4 8.81 394–528 438
Total Sleep Time (mins) 418 42.7 9.55 348-505 417
Sleep Efficiency (% of TST) 84 6.4 1.44 68–95 84
WASO (% of TST) 11 6.6 1.47 3–32 10
Number of Awakenings 15 6.4 1.42 8-27 13
Sleep Onset Latency (mins) 21 10.9 2.44 2–51 19
Daytime Sleep/Naps (mins) N = 19 51 51.2 11.70 1-196 31
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Paired sample t-tests revealed no statistically significant differences

between Monday and Tuesday for week 1 or week 2. Because of more missing

data for nights later in the week, two new variables were computed by averaging

Monday and Tuesday data each week for number of awakenings (wake- mean),

as well as wake after sleep onset (waso—mean).

Table 4.8 includes the sample sizes, means, standard deviations (SD) and

standard error of the means (SEM) for the new variables, waso-mean week 1

and waso—mean week 2, and wake—mean week 1 and wake-mean week 2.

These two variables were used for analysis to answer the research questions

about their sleep.

There were no significant differences between the waso-mean scores for

the 10 women and 12 men at week 1(Mann-Whitney, p = 66) or week 2 (Mann

Whitney, p = .76). Similarly, there were no significant differences in the wake

mean scores between the 10 women and 12 at week 1 (Mann-Whitney, p = 40)

or week 2 (Mann-Whitney, p = .09).

Table 4.8

Wake After Sleep Onset and Number of Awakenings
By Gender

Total Sample (N = 22) N Mean S.D. SEM
Waso—mean week 1 21 12.14 7.29 1.63
Waso—mean week 2 19 11.12 7.68 1.72
Wake-mean Week 1 21 15.18 7.12 1.59
Wake-mean week 2 19 15.68 7.91 1.77

Women (n = 10)
Waso—mean week 1 10 13.46 9.13 2.89
Waso—mean week 2 8 13.02 10.70 3.78
Wake-mean Week 1 10 17.10 8.84 2.80
Wake-mean Week 2 8 19.25 8.60 3.04

Men (n = 12)
Waso—mean week 1 13 11.98 6.59 1.83
Waso—mean week 2 12 9.45 4.98 1.44
Wake—mean week 1 13 14.81 6.07 1.68
Wake-mean week 2 12 13.29 6.76 1.95

---
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Daytime sleep (see Table 4.7) was measured for a 12-hour period from

9am to 9pm for Monday through Thursday week 1 and week 2. All actigraphic

data were reviewed visually to assure that the actigraph had been worn for that

period. If the actigraph had been removed for any time during the 12-hour

period, data for that day were considered missing. There was no difference

between men and women for mean daytime sleep during week 1 (Mann-Whitney

Test, p = .97). However, at week 2 there was a statistically significant difference

between the 12 men and 7 women (Mann-Whitney Test, p = 035) who had 2

complete data for daytime sleep/naps. =
Affective Mood State ~

Beck Depression Inventory º
ºThe data from the BDI by self-report on two consecutive Monday evenings

were used in the analysis. Results from week 1 (N = 23) indicated 8% (N = 2)

had no symptoms, 4% (N = 1) had mild symptoms, 16% (N = 4) had moderate *.

symptoms, and 64% (N = 16) had severe symptoms of depression. Results from C
week 2 (N = 22) indicated 8% (N = 2) had no symptoms, 8% (N = 2) had mild

symptoms, 20% (N = 5) had moderate symptoms, and 52% (N = 13) had severe

symptoms of depression.

The participants were experiencing high levels of depressive symptoms

(19.6+10.5) the first week, and there was a significant decrease (p = .03) the

second week (16.94.9.2). Test-retest reliability for the 22 subjects who completed

both weeks revealed a correlation between of 0.86 week 1 and week 2. There

were no significant differences in the BDI scores between the 12 men and 10
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women at week 1(Mann-Whitney Test, p = .69) or at week 2 (Mann-Whitney

Test, p = .84).

Profile of Mood States

The POMS was completed each Monday thru Thursday evening.

Presented in Table 4.9 are the results of the repeated measures analysis of

variance for the 6 subscales of the POMS. The alpha coefficient data for the

subscales of the Profile of Mood States (POMS) are in Appendix E. All

subscales had alpha coefficients -.85 in this sample.

As seen in Figure 4.1, there was a significant decrease in the vigor—

activity subscale during week 1 (E = 2.8, df = 3,66, p = .05) and week 2 (E = 5.6,

df = 3,63, p = .002). There were no significant changes in the tension-anxiety,

depression-dejection, anger-hostility, fatigue-inertia, or the confusion

bewilderment subscales during week 1 or week 2 and no changes from week 1

to week 2. However, the sample size was small and there may not have been

sufficient statistical power to detect a change in the depression-dejection

subscale (p = .07). Using the DSTAT@ software program (Johnson, 1989), the

effect size for this change from week 1 to week 2 was large (.74 standard

deviation units).
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Table4.9

N=22

MOn

*Vigor-9.0+
activity5.9

Depression-
8.4+

dejection6.8
Anger-hostility
9.0+

6.2

Fatigue-inertia
8.7+

4.8

Confusion-
7.4+

bewilderment
4.9 Tension-9.22+ anxiety5.04

Means
#SD Week

1

Tues 6.9+ 5.9 9.0+ 10.1 9.2+ 7.6 9.2+ 5.8 7.6+ 5.7 8.26+ 5.69

ProfileofMoodStatesSubscales Week
1
andWeek
2

RepeatedMeasuresAnalysis
of
Variance

WedThurs 6.3+5.6+ 4.23.8 6.1+6.5+ 7.07.9 8.0+7.4+ 7.07.2 8.1+8.1+ 6.05.1 6.5+6.6+ 5.15.3 7.53+7.26+ 5.546.08

E 2.8 2.5 .60 .62 1.3 1.6
P

Mon

.0477.1+

4.5

,0687.1+

6.1

.627.0+

5.8

.616.4+

4.7

.297.2+

5.4

.198.83–

7.06

LiLJi\i

Tues 4.7+ 3.7 7.0+ 6.6 6.3+ 6.2 6.2+ 5.2 6.2+ 5.8 7.73+ 6.12

Means+SD Week
2

Wed 4.2+ 3.9 6.6+ 5.5 7.0+ 5.6 7.3+ 5.4 6.7± 5.2 7.5+ 5.80

E

Thurs 4.4+5.6 3.8 6.8+.18 5.5 5.7±.76 5.2 6.2+.70 5.5 7.0+1.4 5.6 7.40+1.4 6,12

P .002 .91 .52 .56 .26 .25

3



Simple post-hoc contrasts in the POMS vigor subscale were analyzed with

the following results for week 1: Monday versus Tuesday (E = 3, df =1, p = .09),

Monday versus Wednesday (E = 4, df = 1, p = .04), Monday versus Thursday

(E=11, df = 1, p = .004). For week two the results were similar: Monday versus

Tuesday (E = 12, df = 1, p = .002), Monday versus Wednesday (E = 14, df = 1, p.

= .001), and Monday versus Thursday (E = 7, df = 1, p = 018). Results were not

significantly different between men and women (see Figure 4.1)

Figure 4.1

Vigor-Activity POMS Subscale

by Gender
10

9

8 -

9
O

3 7
CD

§ -
-

-> \ Solid line

CD 5 - vº women (n=10)

4 =
-Broken line

3 men (n = 12)

Monday Wednesday Monday Wednesday
Tuesday Thursday Tuesday Thursday

Evening

Aim #2

The second purpose of the study was to examine the relationships

between sleep variables, addiction severity, and affective mood states. There

were 25 subjects who completed the baseline measure for addiction severity and

three of those subjects left the residential facility before completing the first week.
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-
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These three were males with composite scores for Addiction Severity Index (ASI)

similar to the other 22 subjects who completed the study.

The mean (+SD) baseline ASI composite scores for the 22 subjects who

completed the study and the 3 who did not complete are located in Table 4.10.

The range of scoring is from 0.00 to 1.00. Appendix F presents the Pearson

correlation coefficients for the relationships between each of seven scales of the

ASI for the entire 25 subjects who were enrolled initially into the study.

Table 4.10

Addiction Severity Index Composite Scores
Non-completers Completers

N = 3 N = 22
Mean (+SD) Mean (+SD)

Medical .72+.20 .31+.35

Employment .92+.00 .91+.16
Alcohol .00+.00 .009+.14

Drug .17+.00 .12+.007
Legal .20+.00 .20+.19
Family .44+.27 .14+.20
Psychiatric .37+.12 .33+.15

Table 4.11 presents the baseline data for the University of Rhode Island

Change Assessment (URICA) for the 22 subjects who completed the study and

the three non-completers. In addition, a Readiness to Change score is also

provided. There was no difference between the 3 non-completers and 22

completers.

Table 4.11

University of Rhode Island Change Assessment
N = 3 N = 22
Non-completers Completers
Mean (+SD) Mean (+SD)

Pre-Contemplation 1.6 .48 1.8 .60
Contemplation 4.1 .19 4.3 .44
Action 4.3 .48 4.2 .27
Maintenance 3.3 .59 3.7 .49
Readiness 10.1 .77 10.4 1.33

i
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Relationships between Baseline Measures of Sleep

Pearson correlation coefficients were used to test the relationships

between the PSQl global score, the GSDS mean score, the VAS mean score

and the objective actigraphy measures of sleep. The correlation between PSQl

global score and the GSDS mean score was significant (r = .424, p = .035) for

the 25 subjects who completed the baseline enrollment measures. The mean

VAS sleep quality for the first week was inversely correlated with the PSQl global

score (r = -25) and the GSDS mean score (r. = -48). Finally, the VAS mean

sleep quality for the second week was inversely correlated with the GSDS mean

score (■ = -.38).

Relationships between Mood States and Measures of Sleep

Pearson correlation coefficients were used to test the relationships

between ASI, URICA, affective mood states, and objective and subjective

measures of sleep. Table 4.12 presents the results.

The Readiness to Change score was not related to the ASI variables or

mood variables, but was related to number of awakenings (r = .30) and the

daytime sleep mean score for week 1 (r = -35) and week 2 (r = -40).

The ASI alcohol and drug composite scores were positively related to

fragmented sleep for both number of awakenings (wake-mean) and percent

wake time after sleep onset (waso—mean)(r. 2.34) by objective measures, and by

self-report measures with the GSDS (r = .32 and .37), but not with the PSQI. The

ASI drug composite score was positively related to the BDI for week 1 (I = .30)

º
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and week 2 (r. = .39). The BDI was also related to the percent wake time after

sleep onset (waso-mean) for week 1 (r = .40) and week 2 (r = .40). º

The ASI psychiatric composite score was positively related to VAS mean
º

score for week 1 (r = .35) and week 2 (r. = .52). In addition, the ASI psychiatric º

_Y

score was related to daytime sleep mean score for week 1 (r = .33). ~

The POMS mean total score for week 1 (Monday through Thursday) was

inversely related with the VAS mean for week 1 and ranged from r = -40 to -.50.

The interpretation of the findings of this study will be presented in the ºn

following chapter. ~
sº
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Table4.12 URICA Action Maintenance Readiness Week
1

Meanwake
|

Meanwaso

Mood

Week
1

POMSMT POMSMT-T POMSMT POMSMT BDI-Week
1

BDI-Week
2

A S |

Psy

CorrelationMatrixof
SubjectiveandObjectiveSleepMeasuresand

AffectiveMoodStates,withAddictionSeverityCompositeScoresandURICAStageof
ChangeScores

-35

-.39

|
Esámean GSDStotal VAS-meanweek

1

VAS-meanweek
2

week
1

week
2 TPsy=Psychiatric,

Emp
=

Employment,Alc=Alcohol,
Leg=
Legal,
=
FamilyP=Precontemplation,

Contemplation,
A=
Action,

M=

Maintenance,R
=

ReadinessPOMSMT
=
ProfileofMoodStateMeanTotalScore,Dayslp
=
Daytimesleep*Correlation

is
significant
at0.05level(2-tailed)

*******
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Chapter Five

DISCUSSION

Introduction

This final chapter includes four sections. In the first section, interpretation

of the results from this study and their significance are discussed, followed by a

discussion of strengthens and limitations of this study in the second section. The

third section addresses the implications of the study findings for nursing; and

finally, directions for future research are proposed.

The primary purpose of this study was to characterize sleep/wake patterns

in early abstinent opiate-addicts. Early abstinence is defined as having between

10–90 days of sobriety. Historically, addiction and sleep literature are replete

with studies that focus on alcohol and cocaine addicts, but rarely are both

constructs studied together in the opiate-addicted population.

The Sample

This study was comprised of a convenience sample of 25 adults with

primary opiate addiction (15 men and 10 women) who met the inclusion criteria

for recruitment from a therapeutic community (TC), alcohol and drug (AOD)

treatment program. The sample met DSM-IV criteria for opiate-addiction. The

entire sample was unemployed while in treatment. Forty-eight percent of the 25

subjects enrolled in the study were mandated to treatment by the criminal justice

system. The sample was predominantly Caucasian (44%); 24% were African

American; 20% were Hispanic and 12% were other (other included Persian, and

mixed heritage). The race/ethnic distribution in most TCs is disproportionately a

:
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White majority. With the exception of a few programs, African-Americans,

Asians, Native Americans, and Mexican-American and other Latinos are not well

represented in residential TC. The racial/ethnic distribution for this study was

similar, there were neither Asians nor Native Americans in this study.

When compared with the Drug Abuse Warning Network (2000) data, this

sample was similar in age and ethnicity. Women represented 40% of the sample

in this study, which differs significantly from studies reviewed in Chapter 2.

Women have been underrepresented for many reasons in most health related

research, and this was true of addiction research as well.

Attrition

Non-completers enrolled in the study included 3 African-American males,

which represented a 12% attrition rate. One subject decided not to be in the

study during the first week, and one subject left the program suddenly and the

third subject was asked to leave due to an infraction of house rules. Early

attrition rates for opiate addiction from AOD treatment are high and are a concern

for treatment providers as well as addiction researchers. In a seminal study,

Baekeland & Lundwall (1975) concluded that 80% of heroin addicts dropped out

of treatment within the first 3 months. More currently, DeLeon and colleagues

(1993) found attrition rates among opiate addicts to be 30% in TC's during the

first 30 days of AOD treatment. It was as high as 80% during the first year, and

highest for Hispanics. Many factors influence attrition rates in addiction research

and AOD treatment programs as well. These factors include demographic

variables as well as readiness to change, drug of abuse, criminality, legal

gº
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pressure, prior treatments and psychopathology. While the attrition rate for the

entire TC program was unknown during the time frame of this study, the attrition

rate for this study was relatively low.

The non-completers were single, younger (mean age 32+7), less

educated (10+1.0) and the Readiness to Change score was slightly lower

(10.0+.77) than the 22 completers. Additionally, all 3 non-completers were court

mandated to the TC program, which may have influenced their Readiness to

Change. Duration of opiate use was less (7.7+7.4 years) and sobriety days were

higher (70+9.0) than those who completed the study. The family and psychiatric

composite subscale scores on the ASI were higher for the 3 non-completers

compared to the sample that completed the study. In other words, the 3 non

completers had more severe problems related to family consequences and

psychiatric consequences on the ASI composite scores.

Addiction Severity

Addiction severity can be determined by a variety of factors. Loss of

control that leads to consequences of substance use should be examined, such

as medical concerns, employment status, legal, family and psychiatric problems

In general, the more severe the AOD problem, the more severe the

consequences experienced.

The Addiction Severity Index (ASI) composite scores were used to

characterize and quantify addiction severity at baseline in this study. The

composite scores represent seven problem areas: medical, employment, alcohol,

drug, legal, family and psychiatric. Generally, the ASI is utilized as a baseline
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measure to assess changes in addiction severity over time. For research and

clinical purposes the ASI is administered at the initial assessment prior to being

admitted to a treatment program. The ASI was again administered (by this

trained clinician) after consent for participation in this study.

The medical composite score was correlated with the drug composite

score (■ = .30) and psychiatric composite score (■ = .30). While this relationship

does not provide evidence of cause and effect, it does suggest a relationship

among these composite scores. Since 100% of the subjects in this study were

unemployed, the high unemployment composite score is not valid for this study

sample. The TC program provides access to medical treatment for all residents,

yet results suggest that those with greater drug use and psychiatric needs have

higher medical needs.

An exhaustive search of the literature revealed no sleep research on

addicted subjects that employed the ASI as a measure of addiction severity. As

a result, addiction literature will be used for comparison purposes.

Guydish and colleagues (1999) used the ASI as an outcome measure for

99 residential TC clients. In their study, the ASI was used to assess subjects at

baseline, six, 12, and 18 months. Compared to their sample's baseline severity

Composite scores for employment, legal and psychiatric composite scores were

higher in this Walden House sample, and the composite scores for alcohol and

for drugs were lower in this sample at Walden House. However, for this study

the ASI was administered at baseline (median of 59 sobriety days) and the

º
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results are skewed, particularly with the questions that ask about “the last 30

days."

Mean scores in this Walden House sample were higher on medical,

employment, alcohol, drug, legal and psychiatric composite scores compared to

the baseline composite scores of a sample of 773 who were substance addicted

(primarily alcohol, crack cocaine and amphetamines) subjects homeless or near

homeless (Argeriou, McCarty, Mulvey & Daley, 1994). In addition, the family

severity composite score was lower in this Walden House sample compared to

Argeriou and colleague's sample. Finally, addiction severity ratings for this

sample of early abstinent opiate addicts were higher when compared to subjects

in the study by Argeriou and colleagues.

Aim #1

In this study, both objective and subjective measures of sleep were

examined. Implicit in the study design are a retrospective subjective view of past

sleep and a longitudinal view of sleep disturbances with objective and subjective

measures. The Pittsburgh Sleep Quality Index (PSQI) items were asked in

reference to the past month and the General Sleep Disturbance Scale (GSDS)

items were referenced to the past week. The sample size limited the ability to use

the subscales of both measures, hence the PSQl global score and the GSDS

mean scores were used in the analysis.

The PSQl is a self-report measure of sleep quality and the higher the

global mean score (>5) the more severe the complaints of poor sleep quality. As

expected, in this study the global mean score for this group of early abstinent
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opiate-addicts was high (11.0+4.2) suggesting poor sleep quality one month

previous to induction into the study. There was no difference between the men

and the women in this study. When compared to normal controls with a global

mean score of 2.67+1.70 (Buysse et al., 1989), the subjects in this study had

sleep quality similar to Buysse and colleagues' depressed group (11.09+4.31)

and group with disorders initiating and maintaining sleep (10.38+4.57).

In this current study, the PSQl global mean score and the GSDS mean

score were related (r. = .48). In other words, poor sleep quality one month before

was predictive of sleep disturbance one week before induction into the study for

this sample of opiate addicts. There were no significant gender differences in the

GSDS mean score, but the small sample sizes for these comparisons may have

lacked statistical power to detect a difference.

The GSDS has not been used before to study sleep disturbance in opiate

addicts. The GSDS was used to examine sleep disturbance in shift workers

(Lee, 1994). The men (62+15.4) and women (61.0+18.2) addicts were more

similar to nurses working night shift (60.5+16.3) who slept during the day than to

nurses working permanent day shift (47.3+13.8).

The single item visual analogue scale (VAS) scores for sleep quality

varied little over the course of the study and were not statistically different from

week 1 to week 2 for the men or women in the sample. Scores of 5.5 on a 10 cm

scale suggest that neither men nor women were highly satisfied with their sleep

quality for either week. The GSDS mean score predicted lower VAS sleep

:
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quality for week 1 (r = -49) and week 2 (r. = -.38). The PSQl global mean score,

however, was not correlated with the VAS for week 1 or week 2.

Considering the sobriety time of this group (mean 50.7+23.5 days), the

retrospective subjective measure of sleep quality, and that a significant portion of

this group had approximately 25 sobriety days prior to starting this study, clinical

relevance of their sleep problems is significant. Complaints of sleep disturbance

are prevalent in the opiate-addicted who have completed medical detoxification,

yet many practitioners tell clients that these sleep disturbances should not last

very long. In fact, these data refute the clinical perception that sleep

disturbances do not continue, but according to patient self-report measures and

objective actigraphy measures (as discussed in the next section), the disturbance
l

lasts well into the early abstinence phase of the recovery process. Evidence

suggests that underlying sleep pathology should be explored in future research
>

with this population. **
º

Objective Sleep 2
Actigraphy was used as a proxy measure to assess sleep for two

consecutive weeks. Mean total sleep time (TST) was 6.9 hours a night during

week 1 and 6.9 hours a night during week 2. Sleep efficiency (SE) was 83% for

week 1 and 84% for week 2. The number of awakenings during the night

ranged from 5 to 27 during week 1 and 8 to 27 during week 2. Wake after sleep

onset (WASO% of TST) was (12+6.5%) on average during week 1 and

(11+6.5%) during week 2. Daytime sleep averaged 68 + 59 minutes during week
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1 and 51+ 51 minutes during week 2. Since not all subjects slept during the day,

there was a large variance in daytime sleep recorded by actigraphy.

The subjects slept nearly one hour (median 54 minutes) during the day at

week 1 and approximately one-half hour less (median 31 minutes) during the day

at week 2. Healthy young and middle-aged adults sleep approximately 20

minutes or less during the day by self-report measures (Pilcher, Michalowski &

Carrigan, 2001).

The nature of taking a nap infers a planned or scheduled time to rest and

differs from daytime sleepiness which may appear from a physiological need

state. Daytime sleepiness relates to the quality and continuity of a previous

nights sleep. Evidence suggests a relationship between sleep fragmentation and

daytime sleepiness (Carkadon, Brown, & Dement, 1982). Furthermore, modest

sleep restriction during the night (as little as 1 hour per night) will accumulate

over time to increase daytime sleepiness progressively (Carskadon & Dement,

1981). There are no scheduled times for naps in the TC treatment milieu.

Clients may seek a “lay-in" which may range from 30 to 60 minutes to go to their

rooms to rest, but only for a significant medical reason that is approved by

medical staff. Problems with daytime sleepiness affect approximately 35 to 40%

of the United States adult population (Hossain & Shapiro, 2002), yet little is

known of its relationship to opiate addiction and ability to successfully participate

in a residential treatment program.

The objective number of awakenings and the amount of time awake

during the night, the subjective report of poor sleep quality, and lack of vigor, may

:

i

103



account for the daytime sleep in this sample. Considering the BDI scores for both

week 1 and week 2 as well as the symptomatology of depression, excessive

daytime sleep warrants further evaluation in future research in early abstinent

opiate addicts.

When Oyefeso and colleagues (1997) investigated opiate addicts

undergoing methadone detoxification, they found that opiate addicts reported

shorter nocturnal total sleep time, higher number of awakenings, poorer sleep

quality, and lower sleep efficiency using the St. Mary's Sleep Questionnaire.

While the subjects were not undergoing detoxification in this study, their sleep

parameters (shorter total sleep time, higher number of awakenings, poor sleep

quality and lower sleep efficiency) were similar in many respects. The objective

actigraphy results of this study support many of the subjective findings of

Oyefeso and colleagues (1997).

In this sample from Walden House, sleep efficiency (SE) was lower than

expected for healthy young adults (90-95%) and nocturnal awakenings (84-85%)

were at the high (15-16) end of normal (5 to 15). Finally, the VAS mean score

for week 1 (5.34+2.2) and for week 2 (5.26+1.8) indicate poorer sleep quality.

The findings from this study do not indicate any differences in sleep quality

between men and women whereas, Oyefeso and colleagues reported that sleep

quality was significantly higher (p = .05) in the men compared to the women in

their sample.

Humphreys and colleagues (1999) studied sleep patterns of sheltered

battered women using actigraphy. These women also were sleeping in a

.
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residential-type environment with structured bedtimes. The actigraphic findings

for total sleep times and the number of awakenings were higher when compared

with the early abstinent opiate addicts. However, SE for early abstinent opiate

addicts was similar during week 1 (83+7.3%) and week 2 (84+6.4%) compared to

the women in shelters (85.5+10.0%).

Kowatch and colleagues (1992) also found similar poor SE (86.3%) in

cocaine addicts who were three weeks clean. SE results suggest that opiate

addict's poor sleep resembles that of "chronic insomniacs" late in the early

abstinence phase. The findings for early abstinent opiate addicts revealed three

fundamental facets of insomnia; difficulty falling sleep, difficulty maintaining sleep

and subjective complaints of poor sleep quality. Both subjective and objective

sleep measures in this study clearly indicate that the sleep parameters of this

sample are not similar to healthy sleepers. The PSQl global mean score suggest

that the duration of sleep disturbances are persistent. Objectively measured

sleep variables also suggest poor sleep. Currently, these data represent the only

actigraphic data available for opiate addicts in residential treatment facilities.

Aim #2

The second aim of this study was to examine the relationships between

addiction severity, sleep disturbance, and affective mood states within the

context of the Transtheoretical Model of Change. Affective mood states will be

interpreted first, followed by a discussion of the relationships among addiction

severity, sleep disturbance and affective mood.

:
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The 21-item Beck Depression Inventory (BDI) and the modified 37-item

Profile of Mood States (POMS) were used to assess affective mood states. The

BDI measured the intensity and severity of depressed mood at two separate time

points, one week apart, while the POMS was used as a repeated measure

Monday through Thursday, for two consecutive weeks. The finding of this study

clearly provide evidence that this sample had a high level of depression at time 1

which decreased significantly at time 2. Despite the significant decrease at time

2, the depression scores continued to remain high. The association in the

literature between depression and addiction in the opiate addicted population is

quite clear (Dackis, & Gold, 1984;Raskin & Miller, 1993) and documented

prevalence rates that range from 25% to 60% (Rounsaville, Weissman & Crits

Christoph, 1982; Miller, 1993). During week 1 of this study, 80% of the subjects

reported moderate to severe symptoms of depression; 72% had moderate to

severe symptoms during week 2.

Sleep literature is replete with the association of sleep disturbance and

depression (Ford & Kamerow, 1989). Most patients with major depression

complain of insomnia. With depression there is a decrease in total sleep time,

more difficulty falling asleep, and an increased number of awakenings during the

night. In addition, some patients with insomnia report increased daytime fatigue,

and they may attempt to compensate with daytime napping (Claghorn, Mathew,

Weinman, & Hruska, 1981).

The Profile of Mood States provides a global assessment of psychological

status and assesses six affective mood states. Findings during week 1 indicated

:
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a modest correlation between the POMS Total Mood Score and actigraphic

results for mean wake time in minutes (■ = .30 to r = .51) and mean waso (r. = .33

to r = .35). The subjective rating of sleep quality (VAS mean week 1) was

inversely correlated with the POMS Total Mood Score and ranged from (r. = -40

to r = -.52) indicating that higher mood disturbance was related to lower self

report sleep quality.

Subjects in this study had a significant difference over time on the vigor

activity subscale during week 1 as well as week 2. The TC program activities

differ on Saturday and Sunday, compared with Monday through Friday, when

they are allowed to “sleep in” and have no morning program activities. Curfew is

11pm and “lights out" occurs later than during the weekdays. Although, data for

the weekends were not analyzed, reportedly the current hypothesis is the “sleep

debt" is made-up for on the weekend, and by mid-week the manifestation of the

sleep disturbance reappears. Medlolowicz and colleagues (1999) used

actigraphic findings to demonstrate that daytime sleep is a significant predictor of

depressed mood in non-psychiatric adults. This highlights the need for further

study of daytime sleep in opiate addicts.

The University of Rhode Island Change Assessment (URICA) was used to

measure four stages of change in this sample at enrollment into the study.

Cluster analysis is the preferred statistical method to analysis the results of this

instrument. However due to the small sample size, means and standard

deviations were used to describe their stage of change and readiness to change.

:
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The subjects in this study had between 10–86 days of sobriety, were

already in a treatment program and clearly responded that they felt they were

addressing their drug problem. The responses to the URICA were believed to be

valid, however they may have been skewed towards the action stage of change.

The Readiness to Change score (10.4+1.3) was compared to other readiness

scores within the group as a decision point to determine the appropriate stage of

change. According to the definition of the maintenance stage of change by

Prochaska and colleagues (1982), none of the subjects in this study met the

Criteria for maintenance.

Modest to moderate relationships allow for no cause and effect, however

the strength and direction provide insights into the complexity of relationships

between ASI composite addiction severity scores and stages of change within

the Transtheoretical Model of Change. The psychiatric composite score of the

ASI in this study was the leading indicator (.37+.12) of addiction severity for this

sample. It was correlated with the VAS sleep quality rating at week 1 as well as

week 2. Average time spent asleep during the day during week 1 was also

correlated with the psychiatric composite score. The duration of daytime sleep

for this sample was longer than those for adult healthy sleepers reported in the

literature (Pilcher, Michalowski & Carrigan, 2001) and related to symptomatology

for depression on both the BDI and the POMS. The correlation of these two

measures of sleep disturbance (self reported VAS sleep quality and monitored

time spent asleep during the day) with the psychiatric composite score provide

an additional view of symptoms related to psychiatric problems and depression

.

}
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that are not usually associated with this composite score. Considering the level

of depression manifested by this sample, and the sleep disturbance on these two

measures within the context of addiction severity, the need to assess for sleep

disturbance early in the AOD treatment setting should be emphasized to

clinicians. There are no items about sleep problems in the ASI instrument and

this should be explored in future research with addiction severity outcome

TheaSU■ eS.

The drug composite score of the ASI in this study was inversely related to

contemplation and action stages of change. This suggests that the lower the

drug severity score, the higher the scores on both stages of change. The drug

composite score of the ASI in this sample of opiate addicts was associated with

their decision to change, but requires further research and confirmation in other

samples.

Strengths and Limitations

The strength of this study is that it begins a program of research to

examine sleep disturbance and mood states in early abstinent opiate-addicted

adults in early stages of change and readiness to change. Also included in this

research are opiate addicted women, who have not been investigated with the

same intensity as opiate addicted men. Most of the addiction and sleep studies,

particularly opiate addiction studies have been woefully limited in their

recruitment of women. In this study, women represent 40% of the sample,

strengthening the study's generalizability to this population.

.

.
}
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This study also involved several self-report measurements of sleep

disturbance in the opiate-addicted population, and was among the first to use

actigraphy as an objective measure of sleep while in a drug treatment setting.

Although there was a very low attrition rate in this study compared with

other studies, the most critical limitation of this study is the small sample size.

Rather than expanding the sample to those residents with >90 days sobriety, it

was more important to stay true to the concept of early abstinence within the

Transtheoretical Model of Change paradigm and keep the sample homogeneous

on stage of change.

Methodologically, the small sample size also limited statistical analysis.

For example, repeated measure analysis of variance (RMANOVA) requires data

for all time-points, otherwise that subject is dropped from the analysis. In other

words, missing data (particularly actigraphic data) would have further reduced

the sample size in this study with this statistical method, so the mean of each 5

week was used in the descriptive analyses.

The Profile of Mood States (POMS) 37-item version has not been

validated or approved by the authors of the POMS (McNair, Lorr & Droppleman,

1981). This limited the ability to compare the POMS-37 results with other

studies, despite the reported validity and reliability of the instrument in this study.

Further testing of the POMS-37 as well as publications that cite its use in various

populations is required.

>

110



***



Implications for Clinical Practice

The findings of this study are not just limited to nursing practice, but have

relevance to a variety of health care providers, whether practicing in alcohol and

other drug (AOD) treatment facilities, mental health facilities, acute care facilities,

or community-based health care settings. It is inevitable that nurses will find

themselves providing care for clients addicted to drugs and alcohol in every

clinical setting. This study provides evidence that early and continual

assessment for sleep disturbance and mood disorders, particularly sleeping

during the day and depression, is imperative in the opiate addicted population.

Depressed opiate addicts are candidates for hospitalization due to their high

rates of suicidality (Galanter & Castaneda, 1985). There are many ramifications

for untreated sleep disturbance and depression for opiate addicts in early

abstinence. Eventual relapse is highly likely. It has long been speculated that

opiate addicts are attempting to self-medicate for symptoms of an underlying

depression (Rado, 1957) or sleep disturbances and opiate addicts themselves

state they use drugs because they are depressed.

Nurses and mental healthcare providers need to educate clients about

behaviors that defeat healthy sleep, as well as about sleep hygiene to promote

better sleep in this population. Nurses and other health care providers also need

to be educated about the complexities of relationships between sleep and

depression in opiate addicted people.

Administrators of insurance companies and AOD program providers need

to understand the impact and importance that sleep disturbance and mood states
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can have on the opiate addict's health and well-being. Their recognition of these

manifestations during early abstinence can serve as a position of advocacy for

longer and more effective treatment.

Directions for Future Research

With adequate resources and funding, the replication of this study with

some changes in the methodology would be desirable. The sample size lacked

statistical power for analysis of the URICA stages of change and limited the

usefulness of subscales with many of the instruments. Some “trends" were

identified, but not discussed because there was no statistical significance. The

first strategy would be to have a multiple-site approach, to identify and assess

potential subjects during the intake phase, prior to their treatment placement.

Some of these potential subjects could be identified while in the criminal justice

system. These efforts would help to improve the sampling, acquire subjects at

the beginning of the early abstinence phase and provide the opportunity to repeat

several of the measures used in this study.

Several changes could be made regarding the timing of some of the

measures. The POMS could be administered at two time-points, during the

morning and during the evening Monday through Thursday, in the attempt to

capture mood changes during the day. The GSDS could be administered at two

time-points, allowing for a statistical analysis that would estimate any self

reported change in sleep disturbance over a two-week period. A baseline

measure of the ASI at the point of the initial assessment would provide a better
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indication of addiction severity and potential for relapse when family composite

Scores are Considered.

Overall, replication of this study with a larger sample size may reveal

additional information about the role of addiction severity, sleep disturbances,

affective mood states and stages of change in early abstinent opiate addicts that

would further advance a program of research to predict and thus reduce relapse

in a complex and vulnerable population.
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Demographics DATE

1. Age

2. What was your drug of choice?

3. What is your sobriety date?

4. Are you taking any medication, such as antidepressants or antipsychotics?
Yes No

5. Interview date:

6. Name:

|D+
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO
CONSENT TO BE A RESEARCH SUBJECT

Sleep Disturbance, Addiction Severity, Mood States and Stages of Change
in Opiate-Addicted Adults in a Therapeutic Community Residential

Treatment Program
Investigators: Harvey "Skip" Davis, RN, PhD(c), Doctoral Candidate (415) 626–
4902 Kathryn A Lee, RN, PhD, Professor, School of Nursing (415) 476–4018

A. PURPOSE AND BACKGROUND

I am being asked to participate in this study because I am currently
recovering from an addiction to either heroin or prescription opiates and
because I am between 10 and 90 days clean and sober. The purpose of
this study is to describe how | sleep and how I feel during the early
recovery period.

PROCEDURES

If I agree to be in this study, the following will happen: a member of the
research team will arrange to meet with me for orientation to the study.
This will take about one and one-half hours. At this time, I will submit to a
urinalysis to test for alcohol and drug use. In addition, I will complete some
questionnaires asking about my addiction, and how I've slept in the past
month. I will also be instructed on the use of the Wrist monitor and how to

complete questionnaires and the sleep diary, which I will use for the
duration of the study.

The procedure for monitoring my sleep and activity patterns involves
wearing a wrist actigraph, a device that detects motion and weighs about
two ounces. It is worn comfortably around the wrist, similar to a
wristwatch, and should be left in place continuously for the two weeks lam
in the study. It is waterproof, but can be removed for bathing if desired. I
will also complete a daily sleep diary, which notes the times I go to sleep
and wake up each day.

Participation in the study will take a total of about four (4) hours over a
period of two (2) weeks. I also consent to be called one-month after the
initial study is completed to consider participating in a follow-up study to
be monitored for another week.

RISKS/DISCOMFORTS

Confidentiality: Participation in research will involve a loss of privacy, but
information about me will be handled as confidentially as possible. In this
study I will be asked about drug use and other possibly illegal activities. If
the results of the urinalysis are positive for either alcohol or drugs, I will
not be able to participate in this study. Furthermore, the results of a
positive urinalysis will remain strictly confidential and not reported to
Walden House staff or anybody else. The researchers will keep
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information about me as confidential as possible, but complete
confidentiality cannot be guaranteed. On rare occasions, a court has
subpoenaed research records. My name will not be used in any published
reports about this study and a code number will be used to identify my
research records.

There is no risk of injury from the wrist monitor device to measure sleep
and activity. Wearing a wrist device for up to 14 days may inconvenience
me. I may also be inconvenienced by having a member of the research
team come to treatment program (to deliver the wrist actigragraph and
pick-up questionnaires each morning, and to retrieve the actigraph). I may
have some emotional discomfort from responding to questionnaires
eliciting feelings about my drug use. I fully understand that any indications
of self-harm or suicidality during the study period must be reported to
Walden House staff immediately.

BENEFITS

There will be no direct benefit to me from participating in this study.
However, it is hoped that the information gained from the study will help
the investigators learn more about the relationships between sleep
disturbances and stages of change for opiate-addicted people. I will
receive a copy of my sleep pattern analysis from the wrist monitoring
device at the completion of the study.

ALTERNATIVES

I am free to choose not to participate in this study.

COSTS

There will be no financial costs to me as a result of taking part in this
study.

PAYMENT

When my participation in the study is completed, I will be reimbursed with
a $25 gift certificate from either Target or Mervyns's retail stores. This
payment should cover my time, effort, and inconvenience for participation
in the study.

QUESTIONS
I have talked to Harvey "Skip" Davis, who has explained this study to me.
If I have any other questions about the study, I may call Mr. Davis at (415)
476–4018, or his associate, Kathryn Lee at (415) 476–4018. I may also
call Brian Greenberg, Vice-President of Special Projects, Walden House
Inc. at 554-1100 if I have any questions, comments, or concerns about the
study or my rights as a research subject.
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If I have any comments or concerns about participation in this study, I
should first talk with the researchers. If for Some reason I do not wish to

do this, I may contact the Committee on Human Research, which is
concerned with the protection of volunteers in research projects. I may
reach the committee office between 8:00 and 5:00, Monday through
Friday, by calling (415) 476–1814 or by writing: Committee on Human
Research, Box 0962, University of California, San Francisco/San
Francisco, CA. 94143.

CONSENT

I have been given a copy of this consent and subject's Bill of Rights to
keep. PARTICIPATION IN RESEARCH IS VOLUNTARY. I have the right
to decline to participate or to withdraw at any point in this study without
jeopardardizing my status at the treatment program.

If I wish to participate, I should sign below.

Date Subject's Signature

Date Person Obtaining Consent
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DSM Criteria for Drug (Chemical) Abuse and Dependence %.

Substance (Drug) Abuse
• A maladaptive pattern of drug use leading to impairment or distress,

presenting as one or more of the following in a 12-month period: * -º

1. recurrent use leading to failure to fulfill major obligations !C■ .
2. recurrent use which is physically hazardous ■ º

3. recurrent drug-related legal problems
4. continued use despite social or interpersonal problems

• The symptoms have never met the criteria for substance dependence

Substance (Drug) Dependence
• A maladaptive pattern of drug use, leading to impairment or distress,

presenting as three or more of the following in a 12-month period:
tolerance to the drug's actions
withdrawal

drug is used more than intended
there is an inability to control drug use
effort is expended to obtain the drug
important activities are replaced by drug use sº

. drug use continues in spite of negative consequences S

Two types of dependence can occur:
a) with physiological dependence (with item 1 or 2), or º,
b) without physiological dependence (neither item 1 nor 2) º

i
Adapted from Diagnostic and Statistical Manual of Mental Disorders, 4" edition,

*

1994 (7.
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SLEEP DIARY Study ID #

Please keep this booklet by you bed, and fill it out the first thing in the morning.
There are 7 sheets in the booklet, one sheet for each night of sleep. We realize
that estimates of time falling asleep and time awake during the night are not
going to be exact, just do the best you can.

Day. Date: Initials.

Went to bed last night at:
lights out at:

minutes until fell asleep.
finally woke at:

Awakened by: (check one) alarm clock/radio
Someone whom I asked to wake me

nightmare
noises

just woke

After falling asleep, woke up this many times during the night (circle)
O 1 2 3 4 5 or more

Total number of minutes awake

woke to use the bathroom (circle # times)
O 1 2 3 4 5 or more

awakened by noises/child/ bedpartner (circle # times)
O 1 2 3 4 5 or more

awakened due to discomfort or physical complaint (circle # times)
O 1 2 3 4 5 or more

awakened due to nightmare (circle # times)
O 1 2 3 4 5 or more

awakened due to anxiety not linked to a nightmare (circle # times)
O 1 2 3 4 5 or more

just woke (circle # times)
O 1 2 3 4 5 or more

Overall rating of sleep quality (place a mark somewhere along the line)
very very
bad good

How many cigarettes did you smoke yesterday?
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Number of items-37

Profile of Mood States

Time 1

Subscale Alpha Coefficient #Items n

Tension- .85 6 23

Anxiety

Depression- .92 8 23
Dejection

Anger- .90 7 22
Hostility

Vigor- .93 6 23
Activity

Fatigue- .90 5 23
Inertia

Confusion- .91 5 23
Bewilderment

º
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R E L I A B I L I T Y A N A L Y S I S
-

S C A L E (A L P H A) *

Item-total Statistics

Scale Scale Corrected
Mean Variance Item- Alpha

-

if Item if I tem Total if Item
-

'('■
Deleted Deleted Correlation Deleted º

D7POMS1 37.7273 552.588.7 . 6302 . 9560 R_Y

D7 POMS2 38. 1818 558. 8225 . 6824 . 95.57
-

s
D7 POMS3 37. 681.8 562. 4.177 . 5122 . 9568

D7 POMS4 37.9545 549. 28.35 . 82.75 . 9548
D7 POMS5 38 . 4.091 58 6. 0.628 . O'795 . 9590
D7 POMS6 38.04 55 559. O931 . 5.563 . 95.65
D7 POMS7 38. 31.82 562. 4 177 . 6205 . 9561
D7 POMS8 38. 36.36 565. 3853 . 6129 . 95.62
D7 POMS 9 38. 22.73 575. 3268 . 3011 . 95.79
D7 POMS10 37.7727 543. 6126 . 7674 . 9550
D7 POMS11 38.0455 552. 6169. . 6321 . 9560
D7 POMS12 38. 36.36 559. 6710 . 6344 . 9560
D7 POMS13 38. 45.45 582. 54.55 . 2002 . 9581
D7 POMS1.4 38.5909 572. 729.4 . 4921 . 9568
D7 POMS15 38. 1364 551. 4567 ... 7912 . 9550 sº

D7 POMS16 38. 0909 54 6.94 37 . 834.9 . 95.46
-

~
D7 POMS.17 37.8182 542. 0606 . 7096 . 9555

D7 POMS.18 37. 6818 553. 27.49 ... 618.4 . 9561 -

D7 POMS.19 37. 7727 544 - 56.49 . 80.34 . 9548 º
D7 POMS20 38. 1364 549. 8377 . 8263 . 9548 S
D7 POMS21 38.2273 552. 564 9 . 84.90 . 9548
D7 POMS22 38. 0909 54 8.94 37 . 7328 . 9553
D7 POMS23 38. 5000 545 - 6905 . 7439 . 9552

D7 POMS24 38. 40.91 575. O152 . 3342 . 9576
-

º,
D7POMS25 38.5909 576. 2532 . 4941 . 9569 º,
D7POMS26 37. 6364 551.3853 . 6126 . 95.62 /

D7 POMS27 . 38. O455 556. 1407 . 7373 . 95.54
D7 POMS28 38. 6818 571 - 84.63 . 5633 . 9566
D7 POMs29 38. 1364 554. 0.281 . 7023 . 9555
D7 POMS30 38. 2727 558. 30.30 . 73.63 . 9555

D7 POM's 31 38. 45.45 557. 21.21 . 6364 . 9559 - -
D7POMS32 38. 8182 589. 3939 . 0221 . 9585 (Ayl
D7 POMS33 38. 7273 572. 39.83 . 5445 . 9566

D7 POMS34 38. 0000 554. 0000 . 5635 . 9566 R_Y
D7 POMS35 38. 86.36 581. 6472 . 2614 . 9577

D7 POMS36 37. 2727 536. 6840 . 7794 . 95.49 ~

D7 POMS37 37. 6818 551 - 3701 . 5767 . 9566 s

º
>

R E L I A B I L I T Y. A N A L Y S I S
-

S C A L E (A L P H A) º,
J

Reliability Coefficients º
N of Cases = 22.0 N of Items = 37 ?'."

A

Alpha = . 9573

C

º
>

■

º,
º,

c
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Correlations

wake after sleep onset
sleep onset number of average wake latency

(%)2 awakenings2 time (mins)2 (mins)2
percent day sleep in 12 Pearson Correlation -.253 - 104 -.143 - 101

hrs 9am-9pm.1 Sig. (2-tailed) .257 .646 .527 .654

N 22 22 22 22

sleep period time (mins) Pearson Correlation .424* .309 .453” -.205

- night 2 Sig. (2-tailed) .049 .162 .034 .360

N 22 22 22 22

total sleep time (mins)2 Pearson Correlation .352 .345 .357 -.425*

Sig. (2-tailed) .109 .116 .103 .048

N 22 22 22 22

sleep efficiency (%)2 Pearson Correlation -.328 -.329 -,151 --170

Sig. (2-tailed) .136 .135 .503 .450

N 22 22 22 22

wake after sleep onset Pearson Correlation 1.000 .606" .711- .123

(%)2 Sig. (2-tailed)
-

.003 .000 .586

N 22 22 22 22

number of awakenings? Pearson Correlation .606* 1.000 -.036 -.318

Sig. (2-tailed) .003
-

.874 .149

N 22 22 22 22

average wake time Pearson Correlation .711” -.036 1.000 .272

(mins)2 Sig. (2-tailed) .000 .874
-

.221

N 22 22 22 22

| sleep onset latency Pearson Correlation .123 -.318 .272 1.000

(mins)2 Sig. (2-tailed) .586 .149 .221
-

N 22 22 22 22

percent day sleep in 12 Pearson Correlation .577" .397 .263 -.091

hrs 9am-9pm2 Sig. (2-tailed) 006 .075 .249 .696

N 21 21 21 21

| sleep period time (mins) Pearson Correlation .120 .083 -.042 -.131
- night 3 Sig. (2-tailed) .603 .721 .858 .572

N 21 21 21 21

total sleep time (mins)3 Pearson Correlation .084 .130 -.084 -.297
Sig. (2-tailed) .718 .575 .718 .191

N 21 21 21 21

sleep efficiency (%)3 Pearson Correlation -.591* -.354 -.305 -.191

Sig. (2-tailed) .005 .116 .178 .407

N 21 21 21 21

wake after sleep onset Pearson Correlation .582* .488.” .219 -.048

(%)3 Sig. (2-tailed) ,006 ,025 .341 .835

N 21 21 21 21

number of awakenings3 Pearson Correlation .336 610** -.087 - 150

Sig. (2-tailed) 137 .003 .708 .517

N 21 21 21 21

average wake time Pearson Correlation 275 -.013 .330 -,071

(mins)3 Sig. (2-tailed) .227 .956 .144 .760

N 21 21 21 21

wake after sleep onset
sleep onset number of average wake latency

(%)2 | awakenings2 time (mins)2 (mins)2
sleep onset latency? Pearson Correlation 066 -.004 - 102 .259

Sig. (2-tailed) 777 .985 .658 .256
N 21 21 21 21

percent day sleep in 12 Pearson Correlation - 184 T.297 -.026 -.280

hrs3 Sig. (2-tailed, 437 .204 912 .231

N 2C 20 20 20

142



L__J ‘’ sº
º*… [] *… [...] sº. ...”. [...] c' – º [...] sº* -isvggi º ºs S s º■ C º ~-S

– 9. +

º
~/C ”, 3° Jºvº. 3 IT º, cºº

N

* % S. º, º
4. Nº 42. Sº 42 St.

A 71/11 Sº 2- C■ . --~~~~ * ºut■ º 2. C■ .
- - - - -- -

O/2– st- %, L■ B RA R_Y s […] º, O/2– o”*E*. L! B RARY º [...] %,sº º, > sºcº Oc O C

[…] a A 8vº; G 11 * D'º ~/C * […] sº Jºvº G 11 * -- s * (IC2.
O

-
S. --> f &

* > %, sº º, sº º/” 42 sº
-º, a■ pin*/º º, cºnciº gº. "ºut/nº ** C■ . &/ºutcº

tS º S$ 3. s ■ º sº 3.

º [...] º, O/ le sº [...] %. LIBRARY sº L. º, O/ 2– º [-º, LIBRARYA- C J.
Oc cº •o sº Cº. & °o ~ *

o C. * + ~

*
■ /C & Cº. º AQj vºj 9 ITI %. [...] Cs ~. /C º Tº AT& vº 9 |T °. […]

£1. S 7. sº
-

º > º S- .

* * 42 sº
-

42 º a 4.S nº j º/?
* * º .*

º& ■ ºn CJCO sº, ºut■ º sº Sºft,incº sº, cºpiº■ /■ /.Sº sº, C
sº- fe º *

º sº. 22- -º, tºº tº 22 riºcº Qe 9 •o cº Qº -> *.

º ~/C %. […] sº ºvºgri %, Lº s * (IC * [ ] s Aºvº Q ■ ºa º -

º,
~2 sº ºº, º Qe 39 72 S. º, sº *** * , , , , , "

º > zºº S-
-

º sº º º Cºy' 21/?". l,'?

2 º' a º out■ º Sº 2.8 C■ . * A-r-, ºr ºf *. ~ : \.
sº C■■ , ■ u■ t■ , CO s 4. cº, l/? sº º 40/7 incºco sº, o/ *-& °o º º / º do º º *S. %2, LIBRARY & º ) 2 ~ %, LIBRARY & º t[…]”. sº tº 22- tº sº [] *

-f º

Cºvº 3 IT * -- s
& Cº. -

* (IC º, […] s A 8vº. 9 * [] sº ~/C ºIº & %, sº
º, sº º, sº a sº º, Sº *

** * 42 -AN º *.S 0.25721/?? / / / * 2 < C■ .
- -: *- 4. ■ ".70mº■ ºSº s * Sºft, 1/101■ o s ºv º l/? sº ”, 11/7/7.1/■ ci.■ cu st-sº º,

º st- º º © º,* , º, Sº / %, Li BRARY is º

D/2– s’ [...] ºº Bº L. J ”, º ºf […] º tº º Lºl º
º, ■ lºvan * -- s º/C º s' ºvugin º-'gº º■ C9. ~ * *

D O o ~ -7 º
º, sº º, S. º, sº ^2, sº
%. Nº 4 º' º, N ºl/? / / /* 2 S

-

º ºut/º 2 S C■ .
-----, -- * . ony * * •).7//, //, /tº:sº %.

*
sº %, 11/7, u■ !CA■ ) sº º, sº º º

& º º º sº Q. B. R.tº 22 tº ºnes tº 2- tº
* (IC º A 8vº; 3 IT * Lºs ~/C º Aºivº G 11º
º/rºncºco º,■ º cºul■ º º Sº■■ ancisco º, ºº C

BRARY tº º, 0/2_ sº Diº, L1 BRARY º L. °. 0/2_ º […]”.
C º > O c * ºtº º º■ º ºn tº ºc ºn

º, Sufranci■ co º, oy■ ,*/º º, Sºnciº s º,º
C

s

A

º º- * --
n

L1 BRARY sº L. J °. O/le º [...] * * BRAºº L. ”. O) A-" º| | cº **º, º Jºgin º Fºls -/C *2. […] . Sº

*
&

•o

vº. º [] -
"; };/11

-

y 2 -º *
*S 0 ºf 21/?? / º º

º
C y

A 7- ºr ºf cº- º, t"º/*
* -

C■ º 1/101. Tº sº 4. y sº * º y i■ '■ 1■ to sº %.
se *

Q ■ º> *z
s 1. C

º
- - º

Ole E- Gºº Lº 22- -- º Lº
[…] S •o —r- cº Ce * •o oº + * o * *

- -

º, º
- *

º'-' s ■ ºvº an * L- sº ~/C … [] § ºvºi g ■ ºn º [...] * - /

º

º º
y C. sº º --> -/ ºº +, 72 w 4, vº 4. Sº *42. Nº º º, sº Z, -º º * f : , , , , 2 º' 7– -* > 75'1.71/?? / / /l/?? – o's *- --~~~~ +. Cºl/?ºl■ ■ º (J

- * * * * * * * * * : * ~ * : * *

* , 0. y). mu■ º
* *2 17/// 7 1/10 1. CO Sº &. * t sº º, º // -ºi ( , 'sº sº ■ º. sº %.

-

*S* '%, *-ºz. )7)
-

sº - ". . . no a o sº tº . ~~~~ )))
- SS . . . . [ ■ ■ º º º ■ º *.*



Yo
-

o > ---> O
-- ºr > -- ~~ o' -–

8vº. 9 in * Lºso ~/C * - sºon * - sº ºc * Tº -

s º, ºº, sº * & º, sº º, Nº

71, º/” ■ % s
-*.

*S º/” 42 S
_ 12 º'*/º sº cºncº º º º/nº º ... cºncºco º

!- - ~ * - i. - º* Mulla For ºr tº[-,-] sº ºvº, , , § 137 from the room. a-, .
- * g.

C/C-> *... "
>°, sº %. sº u■ C

* > onjºi■ t. º 2.S. C■ .
- -

C■ .
esº %, sº %. º/777/7c, ■ cº

*
º ■ 777/7c,

º O

A* º, O/2 . ºn --- Z * Z-7 tº º, L. B R AR
L. Jº. * […]” L. º. 4- tº "ºQ- C •o sº C. cº

- -

C. * ºf o © [...] § D r~/C ■ ºlº Jº■ vº■ G 11 * -- s * [/C º' -- ºvugin º Lºlº
a

º, sº
-

*7A: ; * 74, sº * > * sº
º/rºne º'CO º, cºlº■ /ºpº º cºncº 3 ºwtº ■ º.Sº º> * Sº tº sº º, sº tº

[...] sº A- > * –&
º, 3.

-

º * º
- -

***º sº. O/7 ºr -º, Lie RARY sº ■ º. On , , , º,
o º * ~

º º ■ ■ (C º |s Aºvº g ■ º %. º -: (C º is A. R. vº■ g
ºf C■ .

º

ºut ■ º *s * cºn■ ºº * - -- - - - - - º 2 & _ *.* 0.0% 71/1. º
sº *. ºncisco sº º

º

!Sº C■ w ºf Cº■ co ■x sº * & ºv
º, O º, ** & º º !- º

-

[T] ”, L. R. RARY sº L. º, O■ lº sº [-º, I B RARY sº L. º, O)
- º, sº O C Q.sºgº. Fºlsº º º■ º sº sº. […] --, * ■ ºlº

º, º /C °, º A 8vº; g in º, º (■ C * - sº
a. S- º -7 * Sout■ º

*
%. *

C■ .7/
- * * ~ * ~~ º,

-
Sº oº:J//?? l/? % s

* - *
%.SSS *. 11/2, 17/7■ ■ º U sº %.

-
SS *4. 1//, 11/7C1.To º 2,

º º * *
-

2 º "do & 4.O)le sº [...] *, L! B RA R_Y * L. ”. O/ sº […] ”, L! B RA R_Y º ---, -º
> >o L.29 º cº ~ C■ ºlº Aºvºgri º Cºlº ~/C º T- sº Jºva 91.7 °, L. Jºs - (CJ.

º, sº * s % sº *... s.

* * 0.2%. 71/1.*/º 42 Sº C■ .
*

*z, * */º S (12 Sº S.s - - º º - º - - - * * - a tº * → -
■sº *. sº *. J/1//u■ /cºco sº º, sº tº º/ºn ■ º

º º

º, sº º ”, sº * S º ”, sººff. ºcºco sº, º/º sº cºnciº º cºp*/º º:
.*

A

* º *O

tº º f

-

S- *

º O/ le lsº tiº LIBRARY º L. º, O)le tº L■ B R A RººO w

* […] sº *… [] sº *… [T] sº, "… [...]ºùC %, º Jºvº■ GIT º, º “I■ C %, sº Jº■ vº■ G 11 º, sº

'','!
* º º *** ***.* tº 22 tº º ■ º. On Lº

[] .3% L. %. º' º [...] sº
2. Oe sº [T] º

º S º | | Sº ºv */ º º | T * -

º 2 S º ~/C º, º dºº y º º, s º
~/C *. * º º vº. 9 –

**, cºncº sº, " º/”º º, cºncº ºn º/?
C 1-

-
—Sº 'º S. º. *

s […]”,º LIBRARY sº L. º, ..) le º [-º, L■ B RARY tº º, ...) le
…

°º [] sº º, [. T sº °. L. J o” ~y %. | º

Rivº. 3 IT º _º ~/C °, sº ºvº■ G 11 °, & TúC %, 1–1– º*,

º º, sº º, º72 º11/17º/” º
* 4, Sº f 32º sº, Ç º/7 incisco º cºlour. wº &&~ º 42

-

%.
Sº

sº sº
* C■ º º/lº■■ o sº.

%

Nº.

4.
*. ^1) .

O *o sº º,
º

Nº º

-
º, Z-

- -

O)le º […] * L. BRARY sº º, O/2_ &- *sº *
L.

% ** *> ~ °o sº º,

C■ .&/ºncºco
º

cº ■ º
4. * *S **, *-

L J B R A R -- . "
º & C […] *, RARY cº º,

[T] º "… [...] sº * […] c' *… [...] sº--' S ºvº; G 11 º' 3 cº■ / ' '… --- sº ºvº º & cº- 1/ >
4, cº- 72 sº (■ º, tº 9 IT º, sº (10

ºut º º º, ºf 21/?? º %2 Sºsº º -> *. s
-

- - 9. a* -r-, *, O)) * * . º, in p a c > * s
- ºr * - ºn -






