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Abstract these findings suggest that there is a significant and strong relationship
between care given by family and friends and that supplied by formal
treatment providers. The analysis indicates that the short-term
relationship between informal care and formal treatment tends to be
complementary, but differs according to diagnosis. Long-term effects,
which are possibly related to changing role perceptions, show
substitution between the two forms of care. Missing data for family
care hours in some time periods was a concern in this study. However,
the consistency in results between the analyses that used imputed
data and the model using only original data increase our confidence
' the findings. Although there may be some endogeneity between
formal and informal care in other treatment settings we believe the
nique characteristics of the service-rich environment in which this

Background: Persons with severe mental illness (SMI) often get
extensive informal care from family members and friends as well as
substantial amounts of formal treatment from paid professionals. Both
sources of care are well documented, but very little is known about
how one affects the other.

Aims: This analysis estimates the extent of substitution between direct
care provided by family and friends and formal treatment for people
with severe mental illness and substance use disorders. Separa
estimates are generated for short-term and long-term effects.
Methods: Data are from a randomized clinical trial conducted at
seven mental health centers in New Hampshire between 1989 an(ﬁtudy was conducted limit that concern here.
1995. The study includes detailed data for 193 persons with dual | pjications for Health Care Provision and Use:The amount of
disorders measured at study entry and every six months for thre€q,re hrovided by informal caregivers has a significant impact on
years. Hours of informal care were compared with total treatment ¢, treatment costs. Models of care that explicitly acknowledge
costs within each six-month period to measure short-term effects.

! the interplay between the two types of care are needed to ensure
Average amount of informal care over three years represented 10nG-ficient combinations of formal and informal care.

term caregiving practices. Measures of informal care are from | yjications for Policy: How to best to encourage informal support,
|nter\t;!ew§ gwth |fnformal careglvers..Tfreatm(.ent costs are basgd 93 without overburdening caregivers, is a key challenge facing policy
combined data from management information systems, Medicaid oy ers and providers of mental health services. The merits of various

claims, hospital records, and self reports. We used mixed eﬁeCtSapproaches to reducing caregiver burden is a subject that needs more
repeated measures regression to estimate longitudinal effects and gtention from researchers. In the interim, the demands on informal

m_ultl_ple imputation technique to test the sensitivity of results to caregivers may mount as efforts to reduce health care spending
missing data. continue.

R.eSL.’leS: In lthe shortf—term,l persons V‘."tp blp0||al’ disorder useg Implications for Research: Informal care is not often included in
significantly more formal care as informal care increased o:onomic evaluations of mental health treatment. Although additional
(complementarity). The relationship between short-term informal and osearch is needed to understand better the mechanisms by which

Ié)rmbalt(;]aég was stllgnlflcantlyt;]/veaker for Persotns W|thbsctht|zt<.)phrefpla£' informal care and formal treatment are related, we believe our results
or4 20/ lagnos |c_gr(_)ufps ?re washa ong-term Substitu |(;)n ?hec ‘offer a strong argument for including measures of informal care in

a 4-6% increase in informal care hours was associated with angre economic evaluations.

approximate 1% decrease in formal care costs.

Discussion:Although they must be confirmed by further research,
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to which informal care is associated with increases or decreasesome substitution of formal for informal care is desirable.
in formal treatment has important implications for public policy Perhaps from both perspectives, knowing the degree of
and for people with SMI. Changes in access to formal care substitution may be more important than determining its
may also affect the burden and well-being of caregivers. Tooexistence. A small amount may be desirable, a great deal may
often, policy initiatives consider only reimbursable services not.
and ignore the role that informal caregivers play in the lives of

eople with mental disorders. . . .
P Inpthis paper we use longitudinal data from a randomized Evaluating the Relationship between Formal and
clinical trial to explore short- and long-term relationships Informal Care
between formal and informal care. We then consider the
implications of our findings for mental health services, policy, Several theories have addressed the relationship between

and research. formal and informal care. Theorists have considered the
closeness of family ti€sthe sufficiency of social networks,
Background the specific types of care that are needlethe stress

experienced by caregivel’aregivers'’ role perceptiofisand

Several studies of long-term care for frail elderly patients have the economic incentives f_or substitution of formal f(_)r informal
examined the question of substitution between formal and care! None of_these theories addressgs all of the unique f(_aatures
informal caret Generally, these studies have found a tendency @Ssociated with early onset mental iliness. A combination of
for informal care to decline slightly as formal care increases. €conomic, stress and coping, and role theories is needed to
Despite ample evidence that families of people with severe _prowde_a C(_)mprehen_swe explanation of formal/informal care
mental illnesses, such as schizophrenia and bipolar disorderNtéraction in mental iliness.

provide substantial amounts of carand that treatment for ~Greene’s economic model of substitution in demand, which
severe mental iliness can be quite expensiwe, know includes patient needs and family characteristics as predictors

surprisingly little about the relationship between formal and of formal/informal care substitution, offers strong hypotheses
informal care. about the relationship between the two types of care. The
Although studies of care for frail elders show that formal substitution model is especially relevant to political debates
and informal care can substitute for one another, these finding<LVer the division of responsibility for long-term care between
may not apply to people with SMI. Characteristics of elderly government and private qtlzens. The stress—coplng—_adaptatlon
patients and their caregivers are quite different from those ofM0del proposed by Hatfield and others focuses primarily on
people with severe mental illness. Elders’ informal caregivers the psychological factors that might lead to substituion.
tend to be spouses or adult children. Caregivers for adults with-Ong-term change,s in caregiving patterns are explained by
SMI are more likely to be parents. Compared to the chronic Tessler and others’ application of role thedry.
conditions that affect most elders, the earlier onset of
schizophrenia and bipolar disorder-typically in the late teens ) ) o ) ]
or early twenties-means that relatives of persons with SMI The economic premise of the substitution model is that, if
spend a longer portion of their lifespan as caregivers. formal and informal services are truly interchangeable, family
Caregiving may become a more deeply ingrained part of their members and other potential informal caregivers will base their
identity than it is for those with shorter caregiving careers, decisions about whether to provide care or to purchase it on
These factors could lead SMI informal caregivers to be the relative price of the two types of care. If the total economic
relatively unaffected by the availability or use of potential COSt of formal care is greater than the lost earnings and other
substitute care. On the other hand, the demands of caregivingPPOrtunity costs faced by a potential caregiver, that person
for people with SMI- which can include coping with social M&y choose to provide the care informally rather than
stigma, frequent crisis intervention, and day-to-day struggles Purchasing it. Cargivers also consider their own preferences
with negative symptoms- may be perceived as particularly OF utilities in making such a choice.
onerous by family members. These demands imply a greater In the case of severe mental illness, it is unlikely that formal

likelihood of service substitution among caregivers for persons @nd informal care would be perfect substitutes. Informal
with SMI than for those of frail elders. caregivers can perform some services that are also available

The policy implications of formal/informal service from formal care providers, like helping patients_ma_nage their
substitution are subject to different interpretations. In the long- MOney, but not others, such as prescribing medications. Thus,
term care field, some policy makers have expressed concerrPUr focus is on the degree of substitution rather than on the
that services such as home health aides may undermine th&Nlikely possibility that one source of care might completely
role of family caregivers and shift costs from private citizens "€Place the other. _ _
to government payers. They see substitution as undesirable. Theories thatfocus on family stress and adaptésoggest
Providers, researchers, and caregivers in the mental healttf Similar response, but for different reasons. Put simply, they

arena - as well as some in other areas such as developmentfedict that informal caregivers who feel overburdened may
disabilities - tend to take a different view, focusing primarily seek to shift some responsibility to formal caregivers as a way

on the role of formal services in reducing the stress and ©f reducing their own stress. The ability to shift caregiving
responsibilities that caregivers face. From this perspective, '€SPonsibility depends, of course, on the availability of a

Substitution
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suitable substitute. It seems likely that both price and stressfunctional form of our model presupposes partial, rather than

play a central role in caregivers’ short-term decisions. full, substitution. Another important difference between our
) model and Greené’'substitution conceptualization is that it
Complementarity does not assume a simultaneous relationship between the

Some formal treatment approaches could actually increaseamount of informal care a person receives and the decision of
family involvement. Family interventions are among the most formal care providers to supply care. A simultaneous equations
effective psychosocial approaches for reducing relapse inmodel makes sense in the case of home health agencies, which
persons with schizophreni@When a person with SMl enrolls  may ration care to frail elders based on the availability of
in a family-oriented treatment program, informal caregivers informal care, but it does not reflect current standard practice
may participate in therapy sessions or support groups. Theyin treating severe mental illness. All people with SMI are
may also be urged to engage in specific activities with the thought to need formal services. With the exception of one
patient outside of formal treatment sessions, such asstudy, which suggests that access to informal care may affect
recreational outings or assistance with instrumental activities release from public long-term stay institutions, there is little
of daily living. Thus, an opposing hypothesis to price- and evidence that the availability of informal care would deter a
stress-based substitution is that increases in the amount ofnental health provider from offering servicéés.

formal care that patients receive are associated with more, The theoretical model shownfirgure 1assigns explanatory

rather than less, informal care. variables to four groups: patient characteristics and clinical
status, caregiver characteristics, treatment factors, and amount
Informal Care over Time of informal care. These variables may affect patients’ use of

Previous studies have focused only on short-term Changeg‘ormal, and in some cases informal, care. They are included as
without attending to the long-term patterns of care. Becausecovariates in this analysis primarily to reduce variation in
there is little incentive to incur additional cost or to prolong formal care related to factors other than the amount of informal
stress, substitution due to a change in relative prices or a desiréare provided. This is not intended to be a causal model
to relieve acute stress should take place rapidly, assuming thaélescribing the inter-relationships between each variable and
access to formal care is unrestricted. In addition to responseshe amount of informal care provided- those relationships are
based on stress or opportunity cost, there may be a more stabl@eyond the scope of this paper.
pattern of informal care that is related to caregivers’ role Patient characteristics include age, gender, education,
perceptiong? Beliefs about one's responsibility to family previous amount of formal services used, psychiatric diagnosis,
members or friends may endure in the face of significant and stage of substance abuse. Differences in formal service
amounts of stress and high economic burden. For exampleUse by age, gender, and diagnésasid level of substance
Compared with Sibiingsl parents often feel a Stronger Obiigation abUSé’,g are well documented in the literature. Educational level
to care for adult children with SMiThe dearth of longitudinal IS included as a proxy for premorbid functioning, which may
data on informal care makes this component of caregiving even@lso affect service use. Prior service use is a strong predictor
more poorly understood than the short-term responses_offuture use? The association between psychiatric symptoms
Nevertheless, some studies suggest that families vary in thei@nd formal costs has not been explored in great depth,
long-term commitment to caregiviftt’ Variations in the long- ~ Psychiatric symptoms are a general measure of distress and
term pattern of informal support are likely to have a significant have been shown to influence family interactirithough
impact on patients and on their use of formal services. We it is associated with significant amounts of family buréfen,
propose a model of informal caregiving with separate short- bipolar disorder may differ from schizophrenia in its long-

and long-term components, which may affect use of formal term course, impact on functioning and in the associated
services in different ways. demand for both formal and informal c&t& Schizophrenia,

which is often associated with persistent negative symptoms
A Model of Formal and Informal Care for Severe and cognltlye impairment, may place greater de_mands on both

formal and informal caregivers over longer periods of fime.
Mental lliness : o _

Caregiver characteristics were represented by caregiver age,

N _ o which we view as a proxy for the caregiver’s opportunity cost
We used a modified version of the substitution model 0 - caregivers 65 years of age and older are more likely to be
examine formalfinformal care relationships for people with retired and, therefore, to be more available for informal care.
SMI over a three year period. The model assumes a formalThe ethnic homogeneity of the study sample did not allow a
treatment system that relies more heavily on outpatient caremeaningful examination of caregiver’s ethnicity and service
rather than on long-term institutional care. Formal/informal (ge.
care patterns may differ in systems that rely heavily on  Treatment factors included the type of treatment to which
institutional care. In addition to its use of eC0n9m|C theory, the patient was assigned (Assertive Community Treatment or
our model borrows aspects of stress reduction and rolestandard Case Management) and a time factor which allowed
perception theories. Specifically, we distinguished between for changes in treatment responses over time. Assertive
short term effects-changes in informal care or treatment costCommunity Treatment has been associated with lower costs
occurring within the same six-month period-and longer term jn some studie¥.Both programs provided substantial amounts
effects based on the entire three-year pattern of care. Theyfservice in patient's homes, which reduced the effects of travel
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Patient characteristics & clinical status
 gender (women<men)

« education (-)

« previous use of formal services (+)

* psychiatric symptoms (+)

* psychiatric diagnosis (schiz. > bipolar)
« substance abuse (+)

Current amount of informal care

)
/ Total amount of formal

? treatment services used

Caregiver Characteristics p»| Long term pattern of informal care
+ age (U) )

Treatment factors

« type of treatment (ACT > SCM /
ACT < SCM)

« treatment response over time (U)

Figure 1: A Model of the Relationship Between Formal and Informal Care for Severe Mental lliness

Notes Predicted relationships between each variable and formal care are in parentheses. + indicates a positive assoc@tessa neghtive association,
U indicates that the direction of the relationship is undetermined by the theoretical model.

time on patients’ use of services. An earlier analysis of thesehealth centers (CMHCs) in New Hampshire and gave
data found similar responses (rates of recovery) to substancéntensive services, many of which were delivered in the client’s

abuse treatment over tirfe. home or in other community settings. Participants entered the
study between 1989 and 1991 and were followed for three
Hypotheses years. They were interviewed at six-month intervals to assess

progress. Results of clinical effectiveness and of cost-

Based on theoretical predictions and prior empirical evidence effectiveness analyses have been published elsefifiere.
we developed the following hypotheses.

« Informal care will be a partial substitute for formal care
in both short- and long-term contexts. Mental health center clients were eligible for the study if they

« Because functional impairments associated with met the following criteria:(i) DSM-III-R diagnosis of
schizophrenia may increase caregiver stress more tharschizophrenia, schizoaffective, or bipolar disorder; (ii) an
bipolar disorder, short-term informal care will be active DSM-III-R substance use disorder (SUD) within the
negatively related to formal care for patients with pastsix months; (i) age between 18 and 60 years; (iv) absence
schizophrenia but unrelated to formal care for patients of additional severe medical conditions or mental retardation;
with bipolar disorder. and (v) willingness to provide well-informed written consent

e Because of greater residual impairment associated with ©© pgr.tlmpate mhthe sfjud;;4%lmflc;?ns referre.d':.solfi potentlald
schizophrenia, formal service costs will decrease over participants Ejo t e St“, 3/'13 ]? ; ese&’,vjfe initially allssesie
time for patients with bipolar disorder but not for to meet S“:/ y crlllterla, of t eSE f' not com[:t))ete t el
patients with schizophrenia. assessment/enroliment process and four were subsequently

o ) ) found ineligible and excluded from the study. Of the original

Directional hypotheses for other independent variables are23 persons who enrolled, 203 completed the study. Study

Sample

shown inFigure 1. dropouts were not significantly different from those who did
not remain in the study, except that they were more likely to be
Methods SCM participants (14% versus 3.7%, X2 =7.33 (df=1),p =

.007). For a more extensive discussion of attrition and group
We used data from a randomized clinical trial of treatments comparability see Drake, et @lWe were unable to collect
for co-occurring severe mental illness and substance usecomplete cost data on ten of the 203 participants who
disorder (SUD). The study compared a standard casecompleted the study (five participants from each treatment
management (SCM) program with enhanced substance abusgroup). The primary reason for incomplete cost data was that
treatment to an assertive community treatment (ACT) programthese participants received significant amounts of treatment
with integrated mental health and substance abuse treatmenfrom an out-of-state provider for one or more six-month
Both programs were implemented at seven community mentalmeasurement periods, preventing us from accurately assessing
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mental health treatment costs. The resulting final sample outpatient services were computed separately for each program
analyzed in this paper is 193 participants: 100 in ACT and 93 operated by the center and were based on patient contact hours
in SCM. rather than on staff hours. ACT and SCM costs were combined
Patients were predominantly male (74%), nonminority white with other outpatient services, including: day treatment,
(96%), unemployed (82%), had never been married (61%), medication management, and emergency intervention. Unit
and had at least a high school education (63%). Average ageosts were determined for the 1991, 1992, and 1993 fiscal
at study entry was 34 years. Slightly more than half (53.6%) years from independently audited cost reports. Inpatient costs
had schizophrenia, 22.7% had schizoaffective disorder, andwere based on bed-day rates determined from Medicare cost
the remaining 23.6% were diagnosed with bipolar disorder. reports for the year in which the hospitalization took place.
All had a substance use disorder as defined by DSM III-R Services of private providers, which were a small percentage
criteria; 72.6% had an alcohol use disorder and 41.8% had eof all outpatient costs, were valued at Medicaid payment rates.
drug use disorder, primarily cannabis or cocaine. ParticipantsHousing costs were excluded from this analysis.
lived in a mix of small urban and rural areas. Average three-year treatment cost for ACT participants was
Patients were asked to nominate for study participation the$82,870 and $84,915 for SCM. Costs are expressed in 1995
family member or friend who gives them the most assistance.dollars.
Over the course of the study, informal caregivers for 174 of
the 193 clients were interviewed at least once. Most were I[nformal Care
interviewed several times at six-month intervals; 45 caregivers
completed all seven interviews. The number of informal One primary informal caregiver per patient reported amounts
caregivers interviewed at each measurement period was asf time and money spent on behalf of the study participant by
follows: study entry, 66; six months, 111; one year 141; 18 all family members. More detail on the types of care provided
months, 151; two years, 142; 30 months, 140; three years, 134and on how that care compares to informal assistance for people
Lower response rates at study entry and six months were dugvithout chronic illness is provided in Clark and Dréed in
to delayed research funding and were not related to caregiveClark® For purposes of this analysis, we focused only on
or patient availability or willingness to be interviewed. caregiving time and defined both short-term and long-term
Comparison of informal caregivers who completed all measures of caregiving patterns. Short-term care was measured
interviews with those who completed fewer interviews showed by total hours of informal care during each six-month period.
no significant differences in average number of caregiving Long-term informal care was measured by computing mean
hours per month. Participants whose caregivers, for any reasonmonthly caregiving hours across all periods with non-missing
did not participate in the study were not significantly different data.
from others on demographic or clinical variables at study entry.
Patient reports of family contact frequency did not differ for Other Measures
those whose caregivers participated and for those who did not.
Because of the low response rate at study entry, we used onl\substance use outcomeg&re measured by combining
the final six periods (six months through 36 months) in our information obtained from self-reports, case manager ratings
analysis. of substance use, clinical records, and laboratory tests. Each
The majority of informal caregivers (67%) were parents, participant was assigned a Substance Abuse Treatment Scale
17% were siblings. Another 11.5% were grandparents, Spouses{SATS) rating® for each measurement period. SATS ratings
children or other relatives; 4.5% were not related to the studywere based on Osher and Kofédlimodel of treatment and

participants. Caregivers ranged in age from 25 to 88 yearsrecovery where: 1 = early engagement, 2 = late engagement, 3
(mean =56,s.d.= 12); 82% were women. In 18% of the casesz= ear|y persuasion, 4 = |ate persuasion, 5 = ear|y active

caregivers and study participants lived together. treatment, 6=late active treatment, 7= early relapse prevention,
) 8 = late relapse prevention. This rating combined alcohol and
Formal Service Use drug use outcomes in a single measure. Although this scale is

ordinal in nature, we treated it as a continuous measure in our
Treatment costwere used as a summary measure of all formal analysis because the scale represents underlying change in
services used. Costs are a better measure of resourceubstance use, which is a continuous process with many
consumption than natural service units (e.g. visits, days, etc.)potential measurement points. The number of categories (eight)
because they weight intensive services, like inpatient care, morgnakes this scale perform more like a continuous than a
heavily than less intensive ones, such as counseling. Costategorical variable.
estimates were based on an analysis of service utilization data Other measuregcluded: treatment cost in the six months
from CMHC management information systems for most prior to randomization; psychiatric diagnosis, determined with
outpatient services; a combination of self-reports, CMHC the Structured Clinical Interview for the DSM III-R;
clinical reports, and hospital records for inpatient senAtes; psychiatric symptoms measured with the Expanded Brief
and Medicaid payments for outpatient services supplied by Psychiatric Rating Scale, BPRSatient age; and education.
private providers. Because all CMHCs contracted with the Because formal services were free to patients and families,
state, outpatient services were defined and tracked in the samall study participants faced the same direct price for services;
way across all seven centers. Service units for all CMHC however, informal caregivers may have faced different
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Figure 2. Median Formal Care Costs and Informal Care Hours

opportunity costs, including different utilities for caregiving. to estimate the values for missing data. The method we used is
To model caregiver opportunity costs, we used a binary variablebased on data augmentation methods and Monte Carlo Markov
equal to 1 if the primary caregiver was age 65 or older Chain method¥.
(customary retirement age) and 0 if younger. Although thisis  Results are presented for three models: the full model with
an incomplete proxy for opportunity costs, it serves as an original data and no imputation (No Imputation Model), the
general indicator of potential income loss associated with full model with imputed data, (Full Imputed Data Model), a
caregiving. Another categorical variable equal to 1 if the patient partial model excluding psychiatric symptoms (BPRS) and
was assigned to ACT and 0 if assigned to SCM was includedcaregiver age, which also had missing observations (Reduced
to account for any differences in treatment costs related to theForm Imputed Data Model).
interventions.
Results
Data Analytic Procedures
Both formal and informal costs varied greatly across study

We used mixed-effects linear regression with repeated participants. However, this variation was reduced when the
measures to model the formal/informal care relationship over variables were transformed by taking their natural log. Mean
three year$>* A major advantage of mixed-effects regression, formal treatment costs for all patients appeared to be stable,
compared to conventional repeated measures approaches, iseginning at $13,461 (s.d. = $12,927) in the first six-month
its ability to model correlated longitudinal or cluster data and period and ending at $13,802 (s.d. = $18,667) in the final
incomplete (missing at random) data. period. However, when the values were logged to normalize

We regressed total mental health costs in each of the sixdistributions and reduce the effects of extreme values, formal
post-randomization measurement periods on each of thecosts showed a significant decline: logged means were 8.90
variables shown ifrigure 1. Interactions between informal  (s.d. = 1.54) and 8.49 (s.d. = 2.12) respectively; t = 2.50, df =
hours and diagnosis and between time and diagnosis were als@93, p = .01. The change in mean informal care, from 55.2
included based on evidence that treatment course and family(s.d. = 77.14) hours per month during the first six months to
support might be different for people with schizophrenia than 39.05 (s.d. = 53.05) hours in the final period, was also
for those with bipolar disorder. statistically significant: logged means were 3.11 (s.d. = 1.53)

Due to the relatively large amount of missing data for and 2.74 (s.d. = 1.57) respectively; t = 2.17, df = 91, p = .03.
informal caregiving, we used a multiple imputation procedure Differences in both formal and informal costs were confirmed
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Table 1. Mixed Regression Models Predicting Total Mental Health and Substance Abuse Treatment Costs (In) for Each Tim&ePeriod Af

Study Entryt
Variable Name Parameter estimate
(t-ratio)
No Imputation Full Imputed Reduced Form Imputed
Dat& Daté
N = 640 N=763 N=1134
Baseline Mental Health Costs (In) 0.22%** 0.23*** 0.23***
(5.76) (6.25) (6.89)
Stage of Substance Abuse 1.16%** 1.04%** 0.93***
Treatment (6.15) (6.21) (6.66)
Stage of Substance Abuse -0.17%** -0.10%** -0.09%**
Treatment Squared (5.98) (6.04) (6.30)
Psychiatric Symptoms 0.01 0.01
BPRS Total Score (2.73) (1.52) -
Informal Caregiver Age -0.09 -0.04
(0 = <65 years, 1 = >=65 years) (0.49) (0.25) -
Patient Education -0.05 -0.12 0.10
(0 = more than high school, (0.33) (0.79) (0.70)
1 = up to some high school)
Patient Gender -0.17 -0.12 -0.05
(0 =male, 1 =female) (0.92) (0.70) (0.33)
Average Hours Informal Care (In) -0.23** -0.22** -0.15*
(all periods) (2.69) (2.81) (2.21)
Psychiatric Diagnosis 1.03* 1.04%** 0.71**
(0 = bipolar, 1 = schizophrenia spectrum) (3.20) (3.45) (2.61)
Current Informal Hours 0.29%+* 0.28*** 0.16*
(bipolar disorder) (3.46) (3.53) (2.27)
Current Informal Hours (In) * -0.25** -0.26** -0.15
Schizophrenia (interaction term) (2.71) (2.90) (2.91)
Time -0.08 -0.09 -0.17*
(bipolar disorder) (1.24) (1.47) (2.99)
Time * Schizophrenia 0.07 0.08 0.13*
(interaction term) (2.00) (1.15) (2.09)
Treatment Assignment 0.17 0.12 0.06
(0 =ACT, 1 =SCM) (1.05) (0.85) (0.45)

*<0.05
*»*<0.01
** < 0.001

1 = Six six-month periods. Random intercept and slope at the individual level. N's refer to the number of observationsirineactednodel (n of
participants x time periods with non-missing data). The “no imputation model” includes 149 participants, the “full imputeddé#itancludes 151

participants, and the “reduced form imputed data model” includes 189 participants.
2 = Using imputed values for informal care hours.

3 = Imputed values for informal care. Psychiatric symptoms and caregiver age eliminated.

with Wilcoxin signed-rank test&igure 2 shows the median

amounts of each type of care over three years.

informal care. In the short-run (defined as the number of
informal hours and total treatment costs during the same six-

Results of the mixed-effects regression analysis shown inmonth time period), patients with bipolar disorder showed
Table 1reveal a fairly complex relationship between formal evidence of complementarity. The short-term relationship was
and informal care. Patients with higher average amounts ofsignificantly weaker for persons with schizophrenia, but still
informal care throughout the three-year period had significantly positive. The effect for bipolar disorder, the comparison
lower treatment costs than those who consistently received lesgategory, is represented by the coefficient for current informal
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hours and is inconsistent with our hypothesis of no relationship. This suggests that increased involvement in formal treatment
The coefficient for schizophrenia, illustrated by the interaction may have encouraged greater family involvement for people
between schizophrenia and current informal hours, was with bipolar disorder.
inconsistent with our hypothesis of substitution between The positive short-term relationship between formal
informal and formal care. Subtracting the (comparative) treatment costs and informal care hours for persons with
coefficient for persons with schizophrenia from that for bipolar schizophrenia was much weaker than that for persons with
disorder (+0.29 -0.25 = + 0.04) the overall short-term effect is bipolar disorder. One explanation for this result is that providing
slightly positive, or complementary. These results held for the assistance to persons with schizophrenia is more demanding
first two models and were only slightly different in model 3, or stressful for caregivers and, thus, less likely to increase in
where the interaction between schizophrenia and informal response to formal care. An alternate explanation could be
hours, compared to bipolar disorder, was just above the .05that people with schizophrenia were hospitalized more often
level of significance (p = .057). and, therefore, received less informal care. However, further
As predicted, prior costs, schizophrenia, more severe analysis did not show a significant relationship between
psychiatric symptoms, and substance abuse were positivelyinpatient costs and informal care. Other comparisons by
associated with use of formal services, although the variablediagnosis showed no differences in the total amount of informal
for psychiatric symptoms was above the conventional .05 level care provided or in other caregiver characteristics, such as age
of significance (p = .08 in the No Imputation Model and p = or kinship.
.13 in the Full Imputed Data Model). The relationship between Overall, the short-term relationship between informal and
substance use and treatment costs was curvilinear. In loweformal care was positive. However, the effect was stronger for
stages of recovery, costs increased as patients became engagpdople with bipolar disorder than for those with schizophrenia.
in treatment. This is represented by the raw stage-of-treatmeniThe diagnosis-specific findings suggest that future analyses
score. When substance abuse stage-of-treatment scores weshould take diagnosis into account when exploring the
squared to weight more heavily patients in higher stages ofrelationship between formal and informal care over short
recovery (i.e. with less substance use), the relationship reversedperiods of time.
This suggests that patients use significantly less treatment as Regardless of diagnosis, patients who consistently received
they approach or achieve abstinence. higher amounts of informal care (long-term) were less costly
Caregiver opportunity cost, represented by the binary to treat in the formal system. This result held when a variety of
caregiver age variable, was not a significant predictor of formal other factors were taken into account, such as patient
care, nor was patient gender or education. Treatmentcharacteristics, historical costs, psychiatric symptoms, and
assignment was also not significant, nor did it interact with substance use. The magnitude of response was a 1% decrease
either of the two informal care variables (not shown in in formal costs for every 4%-6% increase in mean hours of
Table 1). Time and time by schizophrenia variables were not informal care. These results suggest a long-term relationship
significantly associated with formal treatment in the No inwhich consistently high levels of informal care may substitute
Imputation and Full Imputed Data Models, indicating that for formal care, or vice versa. Although we believe we have
formal treatment costs did not change significantly over time, controlled for the most plausible determinants of receiving
when other factors are controlled. However, the reduced-forminformal care, we cannot completely rule out the possibility of
imputed data model showed lower formal treatment costs overunmeasured differences between patients who received high
time for people with bipolar disorder and a significantly smaller and low amounts of informal care.
decrease for people with schizophrenia relative to those with  The slightly declining amounts of informal care over time
bipolar disorder. (shown inFigure 2) are consistent with the hypothesis that
Correlations among explanatory variables were generally informal caregivers changed their role perceptions in ways that
low. However, short-term informal care hours (In) were affected the amount of care they gave. However, this
positively correlated with long-term informal care at relatively interpretation remains speculative in the absence of direct
high levels (r =.72 to r = .83). Differences between short-term long-term measures of caregiver role perceptions. Even though
and long-term care coefficients may have been influenced byaverage informal care decreased over time, the change was
collinearity. However, alternative models with only long-term not large and caregivers continued to provide substantial
care or only short-term care terms showed substantially similaramounts of assistance. Coupled with short-term results,

results to those observed in the full model. these findings suggest that the relative price of formal care,
caregiver stress, and role perceptions may all play a role in
Discussion determining the relationship between formal and informal care.

The findings indicate that formal and informal care are Limitations

significantly related. Psychiatric diagnosis moderated formal

and informal care relationships in the short term. In the No The data used in this analysis have some limitations that must
Imputation and Full Imputed Data Models patients with bipolar be considered when interpreting findings. There were few
disorders had roughly 1% higher formal care costs for eachethnic minorities in our study; some studies suggest that
4% increase in informal treatment hours they received. The patterns of informal caregiving may differ across cultdtes.
ratio was1% to 6% in the Reduced Form Imputed Data Model. Many mental health studies are conducted in large metropolitan
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areas, but our sample was taken from a mix of small urban anctare can reduce the demands on their time. Although interest
rural communities where the problems faced by patients andhas increased somewhat since this study was initiated, the
families may be different. Readers should also be aware thatmerits of various approaches to reducing caregiver burden is a
results for people with SMI alone may differ from those of gypject that needs continued attention from researchers. In the

patients in treatment for co-morbid SMI and substance Useinterim, the demands on informal Caregivers may mount as
disorder. Measures of short-term and long-term patterns of efforts to reduce health care spending continue.

informal care are both conceptually and technically (as
measured by correlation coefficients) somewhat endogenous.cqnclusions

Role perceptions probably lead informal caregivers to relati-

ve consistency in the amoun_t qf care 'Fhey provide over time. Determining the optimal mix of formal and informal support
However, large standard deviations in informal care measures

. L o L is a complex task that must be approached from several
suggest that there is also significant variation both within and different perspectives, including those of patients, families
between caregivers over time. We believe the different ’ ’ ’

formal service providers, and taxpayers. Family caregivers may

relatlonsh_|ps observed in short- and long-term pat_terns of Car€see decreases in the hours they devote to care as a much-needed
are meaningful, but acknowledge that more work is needed to

L . X . respite from the inexorable tasks of caring for someone with
fully understand them. Limitations notwithstanding, we believe SMI. Some taxpayers may worry about any shift from private
these data offer an important first glimpse at the relationship '

. . . to public responsibility. Whatever the perspective, these data
between formal and informal care for people with co-morbid P P Y persp

. suggest that care given by traditional treatment providers cannot
SMI and substance use disorders and that they are relevant f%e viewed in isolation from that provided by family members

this group in many areas of the United States and in otherand friends

mit;stnahzed;:o;mtpe;. data for famil h A good deal more remains to be learned before firm

. etan;oun 0 ml_ss;:g 6,: '; orHam| y cartr; ours \_N?s an conclusions can be drawn about the association between formal
important concern In this study. However, the COnSISeNCy g informal care for people with SMI. Our findings should

ljn tresull;c, bletwe(;artwhthi tV\IIO alzatlysei/ltga': _used ImIOUtedbe viewed as preliminary. Observing treatment over longer
ata {able 1) an € No Imputation Model increase our periods of time and in a variety of populations and settings

con_ﬂdenc_e_m_ these findings. . . will broaden our understanding of that relationship.
Finally, it is important to note that this analysis demonstrates

associations between formal and informal care but does not
prove causality. Our theoretical and empirical models viewed
informal care hours as affecting formal care costs, but the

re_le_monshlp_ can Just as easny_be reve_rsed, W't_h formal CalreSpecial thanks to study participants with dual disorders and
utilization dictating how much time family caregivers invest. their families
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