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Abstract

Alcohol and Other Drug (AOD) exposure during pregnancy is linked to serious adverse child

outcomes, including Fetal Alcohol Spectrum Disorder (FASD). The Parent-Child Assistance

Program (PCAP) supports women with problematic AOD use, who are pregnant or have

young children, and are not effectively engaging with services. PCAP has been shown to

reduce alcohol exposed pregnancies, promote AOD abstinence, increase employment and

family planning and improve child outcomes. This manuscript reports the first pilot evalua-

tion of the PCAP program delivered in Australia. A pre-post-intervention repeated measures

design was used. Eleven women receiving PCAP from a not-for-profit organisation were

invited to take part in the study, with eight providing complete pre-post data. Home visitation

case management was provided by trained and experienced case-managers. Clients were

assisted to engage with existing services effectively to meet their own goals via a combina-

tion of relational theory, motivational interviewing and harm reduction concepts. The PCAP

Modified Addiction Severity Index 5th Edition was adapted for use in Australia and was used

to measure domains of addiction severity related problems as the primary outcome. Sec-

ondary outcomes included client satisfaction and program fidelity. There were significant

changes in composite addiction severity scores from baseline to one year. 80% of partici-

pants had periods of abstinence of longer than four months. All clients had better connection

to services, no subsequent AOD exposed pregnancies, and were highly satisfied with the

program. Four had children returned to their care. Implementation was similar to the

original PCAP program with major differences including case-managers relying on training

manuals only without undertaking in-person training; being more experienced; providing

more direct AOD counselling; and having less supervision. The findings will inform future

program delivery and methodology for a larger longitudinal study assessing outcomes at

program exit.
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1 Introduction

Alcohol and other drug use (AOD) during pregnancy is a serious public health issue in Austra-

lia. The 2019 National Drug Strategy Household Survey reported ~35% of women consumed

alcohol during pregnancy, 10.8% smoked during pregnancy, 5.4% used cannabis and 1.8%

illicit drugs before recognition of pregnancy [1]. Although alcohol use during pregnancy is fall-

ing [2], rates remain concerning given national guidelines recommend no alcohol use during

pregnancy [3]. An unplanned pregnancy rate of around 40% in Australia [4] contributes to

around 60% of women consuming alcohol between conception and recognition of their preg-

nancy [5].

Prenatal alcohol exposure (PAE) to the fetus is associated with several deleterious outcomes,

including Fetal Alcohol Spectrum Disorder (FASD). FASD is a spectrum disorder character-

ised by severe impairments in at least three neurocognitive domains [6]. Individuals with

FASD experience increased risk of physical and mental health comorbidities [7,8], as well as a

range of adverse psychosocial consequences including educational and vocational difficulties

and increased risk of contact with the justice system [9,10]. Together, these health and social

costs are associated with an economic cost of approximately $23,000 USD per person per year

with FASD [11]. The global prevalence of FASD has been estimated at 7.7 per 1000 [12].

Methamphetamine, cannabis and opioids also cross the placenta and are associated with

lifespan neurodevelopmental and behavioural problems in offspring [13–15]. In Western Aus-

tralia, as in other Australian states, methamphetamine exposure in pregnancy is an increasing

concern [16]. Polysubstance use during pregnancy is frequent [17] and causes a synergistic

increase in the risk of adverse outcomes for mothers and their children [18]. Addressing these

issues requires responsiveness to social determinants of health and the impact of trauma and

perinatal mental health difficulties on AOD behaviour [19–21]. The problem is often intergen-

erational and in a sample of 1400 women at high-risk of an AOD-exposed pregnancy, 87% had

parents who used alcohol or drugs, 65% were abused as a child and 26% had experience in the

foster care system [22].

Pregnancy is a good time to intervene as it provides a strong motivation for reducing sub-

stance use, and risk for drug abuse is substantially reduced through to the postpartum period

[23]. However, engaging and retaining women in substance use interventions requires a

trauma-focused and woman-centred approach that is responsive to the concerns and needs of

the mother [16,21,24]. For example, Australian research has found that women who use meth-

amphetamine in pregnancy report concerns that disclosing this may result in child removal

[16,21]. Moreover, similar to substance abuse interventions for other target groups, risk of

relapse following intervention for perinatal substance use is high [25]. For example, one study

of pregnant women enrolled in a variety of substance use interventions found 83% of women

achieved abstinence to at least one substance but 80% relapsed within two years, indicating a

need for long-term support [17]. For treatment efficacy, it is important to address the wide-

ranging needs of women in substance use treatment, as most have experienced multiple life

traumas [20].

The Parent-Child Assistance Program (PCAP) program was developed at the University of

Washington in the US [26] in response to poor treatment engagement and outcomes among

mothers with intergenerational co-occurring addiction and psychiatric disorders. PCAP pro-

vides non-judgemental coaching and assistance over a sufficient time-period (three years) for

women to make substantial and long-lasting behavioural changes. An evidence-based home

visitation case-management model is provided to mothers with AOD use during pregnancy.

The goal of the program is to help mothers achieve and maintain recovery, build healthy fami-

lies, and prevent future alcohol and drug-exposed pregnancies.
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The PCAP model is based on relational theory, motivational interviewing, and harm reduc-

tion principles. PCAP case managers develop supportive, empathic relationships with their cli-

ents, and conduct an average of two home visits per month, depending on the needs of the

family. They have B.A. degrees in social service fields, average caseloads of 16 families, and are

supervised by experienced clinicians. An essential role of PCAP case managers is to work with

mothers to identify services needed, then coordinate and consult with appropriate providers to

ensure that relevant services are received. Unlike many other AOD programs that withdraw

help from clients who return to using AOD or have significant absences program, PCAP con-

tinues to provide support in these cases and case-managers “. . .never give up on a woman;

women are never asked to leave the program because of relapse or setbacks.” p.3 [27].

Studies in the US and Canada have consistently demonstrated the effectiveness of PCAP in

assisting a majority of participants to access substance abuse treatment, reduce AOD use,

maintain child custody, and prevent future births of AOD exposed infants [28–32]. Studies

have also reported women in the program experiencing increased income [31], higher rates of

children staying with their birth mother [31], reduction of alcohol exposed pregnancies [30],

and increased use of family planning [29]. A Canadian economic evaluation for 366 women

undertaking the PCAP program over three years estimated an incremental cost per prevented

FASD case of CAD$97,000 and net monetary benefit of CAD $22 million [33]. This is backed

up by Washington US data showing benefits including low rates of AOD exposed pregnancies,

increased education, permanent housing and 80% of children living with their own families

for over 1400 high-risk women at a cost of USD $5768 per client per year [22].

The Women’s Health and Family Services (WHFS) Centre in Perth provides alcohol and

drug counselling, mental health, domestic violence, Aboriginal family support, and perinatal

care services. WHFS approached the authors to evaluate a pilot PCAP program in Perth that

had initially received funding for one case-manager and during the pilot received additional

funding for a second case-manager. This is the first pilot and evaluation of the PCAP program

in Australia. The pilot project examined what modifications would be needed to adapt the

PCAP program for Australia, tested the evaluation tools using an electronic data collection

and integration system, and evaluated the potential efficacy of the program including satisfac-

tion of clinical staff and clients. A key purpose for collecting this initial pilot data was for use in

applying for further program funding.

2 Materials and methods

2.1 Ethical approval

Ethical approval was granted by The University of Western Australia Human Ethics Commit-

tee (RA/4/20/4289). Recruitment and participation followed Australian National Health and

Medical Research Council guidelines with participants providing formal written consent. Due

to the client vulnerability, it was emphasised that not taking part would not affect their position

within the treatment program and they could withdraw at any time.

2.2 Participants

This size of this pilot was limited by the available budget which allowed one case-manager to

work four days per week supporting 11 clients. All clients receiving the Nurturing Families

modified PCAP program from WHFS in the Northern Metropolitan Health Region of Perth,

Australia, were invited to participate. Case-managers introduced the research concept to cli-

ents and asked if they would be willing to meet with a researcher (MS) to undergo the formal

recruitment process. One declined, one moved out of the area before consent and data collec-

tion, and one could not participate in the data collection window due to domestic violence.
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Therefore, eight clients completed both baseline and follow-up interviews. Two clients identi-

fied as Australian, two as Australian Aboriginal, one Canadian, one Tongan and two were of

unknown background. At baseline two clients were aged 25–29 years, three aged 30–34 years,

and three aged 35–39 years. Seven clients lived in a residence not owned by them or their fami-

lies. Four had not moved in the past year, the others had moved once, three, four and seven

times. Four had dependents living with them. Education completed ranged from 9–15 years

(15 indicating University Degree, mean = 12 years). Six were unemployed or busy with home

duties, and two employed part-time. Five had never been married, one was in a de-facto rela-

tionship, one separated and one did not respond to this question. At follow-up one client was

in remand in a secure facility.

2.3 Design

A pre-post intervention cohort design was used. Outcomes for clients were assessed at pro-

gram entry (baseline) and again after approximately 12 months (mean = 12, range 7–24) of

receiving the Nurturing Families intervention (follow-up) using the existing standard PCAP

evaluation tool, the PCAP modified Addiction Severity Index 5th Edition [ASI, [34]]. Baseline

measures were administered by the case-manager (JM) as part of typical clinical practice. Fol-

low-up measures were collected by a researcher (MS) in the presence of the case-manager who

provided emotional support to clients and assisted clients to recall specific details in areas such

as AOD use and service use where clients forgot relevant details. The case-manager and

researcher collaborated to ensure ASI responses were consistently recorded. Client satisfaction

with the service was measured with the validated Treatment Perception Questionnaire [TPQ,

[35]] by the researcher alone to ensure confidentiality. Clients debriefed with their case-man-

ager after follow-up interviews to reduce potential trauma.

2.4 Measures

2.4.1 The PCAP modified Addiction Severity Index, 5th Edition. The ASI assesses AOD

use, utilisation of alcohol/drug treatment, appropriate connection and access to community

services, mental and physical health, family planning (use of birth control and subsequent

pregnancies), income, and child health, wellbeing and custody. The ASI has been shown to be

reliable and valid in a range of different settings conducted as an interview with treatment

seeking populations [34]. The “Family History of Alcohol/Drug Psychiatric Problems” domain

was introduced in the 5th edition and asks about the number and types of substance abuse and

psychiatric problems in the patient’s biological family [34]. The PCAP Modified ASI also has

additional questions to evaluate program goals including the: T-ACE, a short scale for prenatal

detection of risk-drinking [36]; negative experiences related to AOD use (e.g. relationship

break-up, getting arrested, losing a job); childhood history including being adopted or fos-

tered, school graduation and pregnancy, running away from home; the Adverse Childhood

Experience Questionnaire [ACE, [37]]; questions about the status of the client’s natural mother

and her alcohol use during pregnancy; family planning, contraceptive use and number of bio-

logical children and count of children living with the client; the use of and connection with

community services. An additional Part B collected information about the “Target Child”

whom the client was pregnant with when enrolled or had most recently given birth to, includ-

ing pregnancy outcome, AOD use during pregnancy, gestational age, demographics, who the

child was discharged with, who has legal custody, child and protective services involvement,

father’s details, and doctor and midwife visits throughout pregnancy. At follow-up there were

additional questions about: the target child including where they were living, time in custody,

visits to doctors and child health nurses, immunisation status, accidents and illnesses;
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subsequent pregnancies and births including AOD use and treatment; and the custody of

other biological children.

Client history was collected in the ASI via: The ACE survey; previous disadvantage experi-

enced by clients; and family history of AOD use using the questions “Have any of your rela-

tives had what you would call a significant drinking, drug use or psychiatric problem—one

that did or should have led to treatment?”

2.4.2 Other ASI outcomes of interest. Each section of the ASI concluded with questions

rating how troubled or bothered clients have been in the past 30 days and how important it was to

clients to get treatment for issues in that section. Clients’ need for further support in each domain

was collaboratively determined through discussion by the client and case-manager. Other out-

comes of interest extracted from ASI responses included: AOD use; contraception use and subse-

quent pregnancies; connection to services; status of the target child; ratings of need for further

help and services; and children removed into government care or returned to client care.

2.4.3 Modifications to the ASI. After initial baseline PCAP modified ASI surveys were

performed by the case-managers, adaptations were made based on their recommendations to

ensure locally relevant options were available including, but not limited to: changing measures

from imperial to metric; prostitute to sex worker; adding home duties to usual employment pat-

tern; adding methamphetamines to AOD use options; adding further types of domestic abuse;

and changing the word “problems” to “issues” or “difficulties” throughout. The final modified

online Australian PCAP version of the ASI is available by request as an online Qualtrics survey.

2.4.4. Treatment Perception Questionnaire (TPQ). The TPQ is a 10-item survey mea-

suring satisfaction with a service and includes a single final open-ended question asking for

more general comments. Each question asks for a rating on a 5-point Likert scale from

strongly agree (0) to strongly disagree (4) for a total possible score of 40 points. It has demon-

strated internal and test-retest reliability and has construct and discriminant validity [35]. The

final question of the TPQ was an open-ended question asking clients to share any comments

they had about their treatment including any areas they thought could be improved. Responses

were recorded as closely as possible in real-time by MS.

2.5 Treatment program

All clients were enrolled in the manualised three-year case-management PCAP program modified

for local Australian conditions and called “Nurturing Families.” The program is based on the con-

cepts of motivational interviewing and harm reduction and was delivered via outreach by experi-

enced clinician case-managers. Case-managers had scheduled face to face contact with clients for

at least one hour every second week, and if no other meetings were scheduled, phone calls every

alternate week. Additional meetings were scheduled where necessary to facilitate service access or

deal with emergencies. Case-managers assisted clients to determine their goals using the “Differ-

ence Game” card set [38]. Based on these goals case-managers help clients connect effectively with

existing services, act as advocates when dealing with officials such as working with the Depart-

ment of Child Protection to assist families to be re-united, provide AOD counselling and a range

of other support activities. A more comprehensive overview is available at the PCAP website

(https://depts.washington.edu/pcapuw/). Case-managers met with the Nurturing Families Man-

ager at least an hour twice a month for debriefing and ensuring reliable program implementation.

2.6 Case-manager experience and training

The primary case-manager delivering the program was qualified in psychotherapy (Masters)

with a relevant degree and had 10 years of experience working with AOD clients. A second

case-manager that started four months before data collection for this study completed had a
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relevant bachelor degree and 10 years of experience working in outreach and mental health

settings. Six clinical psychology masters students and five assistant social-work trained case-

managers with experience in AOD assessment and counselling received regular supervision

and on-site support from the case-managers and site manager. These additional case-managers

occasionally replaced the primary when they were unavailable. Case-managers had regular

clinical supervision and training to support their professional development. Additional train-

ing was undertaken in Strong Spirit Strong Mind for working with Aboriginal clients [39], par-

enting training via Circle of Security and domestic violence training. The site manager was a

trained psychologist with 17 years of experience in outreach, prison, mental health, hospital,

child therapy, and private practice settings. The case-managers did not receive the free in-per-

son official PCAP training program available in the US because of budgetary restraints. They

were required to: read and understand the freely available online PCAP manuals, discuss the

implementation of the program with the program manager, and watch two unofficial training

videos available on YouTube. Consistent liaison with the original PCAP team was maintained.

Therefore, the manualised intervention methodology was followed carefully while making

adaptations that were considered necessary for success in the local context including further

development of safety and privacy protocols.

2.7 Statistical analysis

2.7.1 Missing data. Data were missing where recall over longer periods was difficult,

when the client chose not to answer questions, or when they were obviously distressed by the

question. Where data were missing for variables associated with the calculated composite

scores they were obtained from the case-manager during the final data collection period.

Scores obtained in this way represented 31% of the total at baseline, with 3% still missing after

replacing missing values from case-manager notes, and 9% at follow-up with no missing values

after replacing missing values.

No survey data were collected for one client due to experiencing domestic violence issues

during the follow-up data collection. One client did not complete the exit survey and TPQ due

to outside interruptions during data collection.

2.7.2 Calculation of composite scores. Composite scores were calculated from ASI

responses following the original PCAP methodology as closely as possible [28,30]. Total com-

posite scores were calculated by summing scores based on answers to questions across five

domains: 1. Utilisation of Alcohol/Drug Treatment; 2. Abstinence from Alcohol/Drugs; 3.

Family Planning; 4. Health and Well-being of Target Child; and 5. Appropriate Connection

with Community Services (Table 1). Each domain consisted of three to eight individual items

generally scored on a five-point Likert scale (-2 indicating the most negative outcome, 0 neu-

tral, and +2 the most positive outcome)[28]. Total possible composite total scores were differ-

ent at baseline (-36–36) and follow-up (-41–45).

2.7.3 Principal comparison. Eight clients completed the modified PCAP ASI interviews

at baseline and follow-up after approximately one year (mean = 11.3. range = 617 months). A

repeated measures t-test was used to compare total scores calculated from ASI surveys at base-

line and follow-up in SPSS version 25 [40]. To account for the different possible range of com-

posite total scores at baseline and follow-up a second analysis was performed to compare

differences between the percentage of total possible score at each time-point (0–100%). The

number of domains for which individual clients experienced improvements was counted.

2.7.4 TPQ qualitative content analysis. A qualitative content analysis of the open-ended

question for the TPQ was undertaken independently by MS and RW with results reached

through discussion and consensus.
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3 Results

Time to complete the surveys ranged from 35–116 minutes (mean = 69 minutes) at baseline

and from 44–98 minutes (mean = 76 minutes) at follow-up. Case-manager contact time for

each client averaged 4 hours 15 minutes per month (range 3h 5m-6h 30m) with an average of

77% of attended contact hours provided by the primary case-manager (range 60%-97%), 7%

by the secondary case-manager (range 1%-15%) and 17% by assistant case-managers (range

0%-29%).

3.1 Previous disadvantage experienced by clients

Three clients had a valid driver’s license and four indicated transport was usually a problem

for them at baseline. Using the 2018 poverty cut-offs from the Australian Council of Social Ser-

vices (https://www.acoss.org.au/poverty/) of $433 for a single adult living alone and $909 a

week for a couple with two children, six clients reported living in poverty, one was close to the

cut-off, and one incarcerated. At baseline, five clients had been unemployed or busy with

Table 1. ASI composite scoring.

Baseline Assessment Variables Min Max Endpoint Assessment Min Max

Total Score Possible -36 36 Total Score -41 45

I. Alcohol/Drug TX prior to enrolment -6 6 I. Alcohol/drug treatment during enrolment -8 8

Any prior alcohol/drug treatment -2 2 Any alcohol/drug treatment since enrolment -2 2

In/Outpatient treatment during pregnancy -2 2 Inpatient treatment since enrolment -2 2

Any other treatment follow-up during pregnancy -2 2 Outpatient treatment since enrolment -2 2

Ongoing support: involved in AA, self-help groups, or lived in

transitional drug-free housing

-2 2

II. Abstinence from Alcohol/Drugs -6 6 II. Abstinence from alcohol/drugs -4 6

Abstinence during entire pregnancy -2 2 Abstinent at 36 months -2 2

Abstinence during 1st Trimester -2 2 Ever a period of abstinence (>1 month) since enrolment -2 2

Abstinence during 2nd,3rd Trimester -2 2 Long-term abstinence at 4/6 months since enrolment 0 2

III. Family Planning -6 6 III. Family planning -8 8

Usual pattern of birth control before conception -2 2 Usual pattern of birth control use at endpoint -2 2

Type of birth control method used -2 2 Type of birth control method used at endpoint -2 2

Target pregnancy planned -2 2 Subsequent pregnancies -2 2

Action taken re: subsequent pregnancy (e.g., termination, alcohol/drug

tx, etc.)

-2 2

IV. Health & well-being of target child -6 6 IV. Health & well-being of target child -8 8

Adequacy of prenatal care -2 2 Target child has a regular doctor -2 2

Gestational age -2 2 Target child has child health nurse visits -2 2

Mother’s ability to care for target child based on custody of

previous biological children

-2 2 Target child immunisation status -2 2

Custody of target child in relation to mother’s alcohol/drug use -2 2

V. Family connection with services during pregnancy -12 12 V. Family connection with services at follow-up -13 15

Regular family healthcare provider -2 2 Regular family healthcare provider -2 2

Other healthcare services (physical therapist, eye doctor, dentist) -2 2 Other healthcare services (physical therapist, eye doctor, dentist) 0 1

Mental health counselling -2 2 Mental health counselling -2 2

Childbirth/parenting classes -2 2 Assessment for alcohol/drug treatment -2 2

School, training classes -2 2 Parenting classes -2 2

Basic needs (food, clothing, supplies) -2 2 Childcare/daycare (for all children) -2 2

Basic needs (food, clothing, supplies) -2 2

Further education and vocational training for mothers -1 2

https://doi.org/10.1371/journal.pgph.0000580.t001
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home duties over the last three years, and two clients reported regular part-time work. Seven

clients had been arrested and charged in their life resulting in six having convictions and three

being incarcerated. Six clients had any family history of psychological difficulties. Seven

reported ever being assaulted by a partner and five had been beaten during a pregnancy. Five

had previous Child Protection and Family Services (CPFS) cases involving their children and

one did not (two missing). Responses to the ACE survey showed that four clients reported a

family history of significant alcohol problems and four a family history of significant drug

problems. Of seven respondents, two had a total ACE score of two or less, and five had scores

of six or more placing them in the very high-risk category.

3.2 Principal comparison: Composite scores from baseline to follow-up

Average composite scores improved across all domains from baseline to follow-up with the

largest changes in abstinence from alcohol/drugs, family planning and connection with ser-

vices (Table 2). There was an increase (t(7) = 8.95, p< .001) in total scores from baseline (M =

-10.4, SD = 4.4) to follow-up (M = 25.1, SD = 9.3) indicating that the life situation of the clients

improved. After scores were changed to proportions to account for the different possible total

scores at baseline and follow-up, a similar increase (t(7) = 8.55, p =< .001) was found in total

scores from baseline (M = 0.36, SD = 0.06) to follow-up (M = 0.77, SD = 0.11). Individually,

one client reported improvements in three domains, three clients in four domains, and four

clients in all five domains.

3.3 Substance use

The primary drug of concern for clients was alcohol (n = 3), cannabis (n = 2), and metham-

phetamine (n = 3). Reported years of alcohol/drug use ranged from 10–21 with a mean of 15

years (SD = 3.4). Age of first use ranged from 10–21 with a mean of 13.9 years (SD = 3.3). The

last period of voluntary abstinence averaged 13 months (SD = 24.2). Three clients were absti-

nent at program entry with five reporting abstinence at follow-up. Use was reported by clients

for the past 30 days at the baseline (alcohol & cannabis = 1, methamphetamine & cannabis = 2,

cannabis = 2) and follow-up (alcohol & cannabis = 1, methamphetamine & cannabis = 1, can-

nabis = 1). All clients reported a decline in the volume of substance use (confirmed by the

case-manager) although exact quantities were not recorded. During the year of intervention,

six clients maintained AOD abstinence for over four months. The average length of time

reported with no alcohol and drug use concurrently was 4.3 months (SD = 3.3). These changes

are represented by the third largest increase in composite scores (Table 2).

Table 2. ASI Scale Scores by Category, Baseline and at Follow-up.

Domain Baseline Follow-up

Min Max Avg Min Max Avg Chg

I. Alcohol/drug treatment -6 6 -0.5 -2 8 2.3 2.8

II. Abstinence from alcohol/drugs -6 -2 -5 0 6 3.9 8.9

III. Family planning -6 2 -4 0 8 5.9 9.9

IV. Health & well-being of target child -4 3 0.6 2 8 5.5 4.9

V. Family connection with services -5 4 -1.5 2 14 7.6 9.1

Total -16 -3 -10.4 12 39 25.1

Change from baseline 15 50 35.5

Min: Minimum score achieved, Max: Maximum score achieved, Avg: Average score across all clients, Chg = Change in average scores.

https://doi.org/10.1371/journal.pgph.0000580.t002
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Domain scores changed the least for attendance at AOD treatment services. Six of the eight

clients had attended counselling at some point before entering the program and five attended

counselling during pregnancy. At follow-up all clients had received services, with two attend-

ing additional inpatient services, four additional outpatient, five additional support services

which include alcohol anonymous or self-help groups, with the remaining three expressing no

need for additional treatment services.

3.4 Family planning, subsequent pregnancies, risk of AOD exposed

pregnancy

Two clients were using birth control at baseline. At follow-up, four clients were regularly using

long-term birth control considered effective by WHO standards, one using less effective con-

trol, and one reported sporadic use. There was one subsequent pregnancy that resulted in a ter-

mination, therefore there were no subsequent births and no clients were currently pregnant.

This domain had the largest improvement in scores across time (Table 2).

3.5 Connection to services

The majority of clients had improved connection to services at follow-up, represented by the

second highest increase in composite scores for this domain (Table 2). Clients indicated con-

nection to an average of five (SD = 2.7) services at baseline and eight (SD = 2.8) services after

the first year. The number of additional services needed per client reduced from an average of

4.4 (SD = 3.0) to 2.3 (SD = 1.9) at follow-up. Where reported, the strength of the connection to

services improved with the proportion of ratings of good (45% to 87%), acceptable (24% to

9.1%) and poor (31% to 3.6%) at baseline (n = 35) and follow-up (n = 59) respectively. All cli-

ents received AOD treatment from the case-manager and five received additional treatment

from other services. At intake two women were accessing domestic violence services and at fol-

low-up four were currently accessing services with one in extreme need. Measuring service use

for the eight target children at follow-up, seven had a regular doctor, six had regular and one

had non-regular health checks for their child, and seven children were fully immunised. Four

mothers took a parenting class, two of which were government mandated.

3.6 Target child and children in care

Three target children had been born at program entry. Five women were pregnant with one in

the 2nd Trimester (18 weeks) and four in the 3rd Trimester (27, 28, 34 and 35 weeks of gesta-

tion). All five target pregnancies resulted in live births with an average gestation of 37.7 weeks

(SD = 1.2). Six of eight (two missing) mothers reported seeing a doctor for prenatal care and

all six pregnancies were unplanned. Two target children were exposed to alcohol and four to

other drugs in the 1st Trimester. One was exposed to alcohol and three to other drugs in the

2nd or 3rd Trimesters. Therefore, all six pregnancies reported were AOD exposed. However, all

exposures were before or close to enrolment and not considered preventable by the program.

At follow-up, six clients reported having a CPFS case involving the target child since enrol-

ment. Five of the target children were living with their mother, two in foster care (CPFS) and

one with their father or other relative. Target children spent an average of 6.6 months with

their mother (range 0–11 months) representing an average of 54% of time in treatment (range

0%—100%).

At follow-up six clients had a child removed from their care since enrolment. At follow-up

four clients had a child returned to their care. Four clients had multiple children living with

them with a total of 10 children in their care. A total additional 17 children remained in state

care or with another parent or relative. Fathers of target children were reported to have
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difficulties with alcohol (two clients), difficulties with drugs (six clients), and psychological

issues (two clients). Four fathers were involved with the target child and three were “involved

to any degree” indicating less involvement but at least some contact (one missing).

3.7 Areas causing clients trouble and need for additional treatment

For questions assessing if clients were troubled in each domain (Fig 1), the domains they con-

sidered important for treatment (Fig 2) and the rating of need for additional support (Fig 3),

there were typically two missing values for most baseline scores and no missing values at fol-

low-up.

Only one Employment “need” score was available at baseline and three at follow-up, as this

question was not asked when clients were not available for employment due to home duty

responsibilities. Mean scores typically decreased across domains from baseline to follow-up

(Table 3). However, mean scores increased across all three questions in the family problems

domain. On average clients were more troubled by psychological issues and rated them impor-

tant for therapy, however the need in this domain was generally being met. The need for help

with social problems increased over time (from two of six at baseline to five of eight at follow-

up). However, the question at follow-up specifically referred to the need for additional domes-

tic violence support, with one client needing urgent support. The mean scores for employment

also increased due to low numbers of responses and increased wish to participate in

employment.

Comparing across domains, clients were initially most troubled by legal, mental and physi-

cal health, and drug-use difficulties. At follow-up, they were more troubled by family and

Fig 1. Number of clients reporting being “Troubled by” each ASI category at baseline and follow-up.

https://doi.org/10.1371/journal.pgph.0000580.g001
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psychological and legal issues. Key domains reported at baseline as important for treatment

were drug-use, psychological issues, and alcohol-use. At follow-up, an additional need for

treatment for family problems was identified with psychological issues and drug-use remain-

ing important for additional treatment. However, it was agreed between the case-manager and

client that the key need for support initially was family planning, psychological issues and

drug-use and these key needs were similar at follow-up. The total numbers of days troubled by

problems over the last month at follow-up showed the issues experienced most recently were

psychological, drug-use and domestic violence issues.

3.8 Need for additional services

The number of clients who needed more help than they were currently receiving decreased

from baseline to follow-up across the following domains (with numbers in parenthesis indicat-

ing number of clients at baseline/follow-up): physical health (2/0), alcohol use (1/0), drug use

(2/1), psychological difficulties (4/3) and family planning (4/1). There was still a clear need for

more support around psychological difficulties. Legal difficulties remained steady (1/1) and for

family difficulties (0/2) and social difficulties (0/1) the number of clients assessed as needing

more addition help increased.

3.9 Other ASI outcomes

The majority of clients reported housing as a difficulty. There was also need for more legal ser-

vices than clients were able to access. At follow-up, two clients had engaged with part-time

work, one could work but hadn’t found employment in the last 30 days, one was incarcerated,

Fig 2. Number of clients reporting each ASI category as being “Important” at baseline and follow-up.

https://doi.org/10.1371/journal.pgph.0000580.g002
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and the remaining four were not able to work due to being busy with home duties. Two clients

went off public assistance and one had never been on public assistance. Two clients were

charged and convicted of crimes, one was on probation and one incarcerated. Five reported

experiencing any type of abuse during the year.

Clients reported psychological issues in the past 30 days (number of clients at baseline/fol-

low-up) including serious depression (5/4), serious anxiety (4/5), and having trouble

Fig 3. Number of clients reporting the “Need for more treatment” for each ASI category at baseline and follow-up.

https://doi.org/10.1371/journal.pgph.0000580.g003

Table 3. Means of Scores for Client Ratings of Troubled By, Number of Days Troubled in the Last Month, and Importance, at Baseline and Follow-up for ASI

Categories.

Troubled By Days Troubled Important Need

Category Bl FU Bl FU Bl FU Bl FU

Physical Health 1.0 0.3 21 15 1.3 0.3 1.0 0.1

Employment 0.0 1.3 0 16 0.0 0.7 0.7 1.0

Alcohol Use 0.5 0.0 7 6 1.7 1.0 0.8 0.3

Drug Use 1.0 0.9 78 37 3.3 2.5 1.2 0.9

Legal 1.3 1.0 1.0 1.0 0.7 0.6

Family Problems 0.7 2.0 3 7 0.6 2.3 0.3 1.4

Social Problems 0.7 0.0 2 32 0.2 0.0 0.3� 0.9�

Psychological/Emotional 1.7 2.8 55 114 2.3 2.6 1.7 1.3

Family Planning n/a n/a n/a n/a 2.0 0.3

Bl: Baseline; FU: Follow-up. Maximum score is 3. Target child had no need rating in the follow-up survey. The bolded cells indicate scores that increased from baseline

to follow-up. �The “Need” column for Social Problems is particularly for help with domestic violence.

https://doi.org/10.1371/journal.pgph.0000580.t003
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concentrating or understanding at some point (5/4). At follow-up four were prescribed medi-

cation for psychological or emotional difficulties in the past 30 days. At baseline 57% of clients

(one missing) reported experiencing at least one day of psychological or emotional issues in

the past 30 days which increased to 88% at follow-up. Similarly, the average number of days

experiencing issues increased from an average of 13.8 at baseline to 14.3 days at follow-up.

3.10 Satisfaction

Seven of eight participants provided TPQ responses, with one participant not completing due

to time restrictions. Six participants reported the maximum possible TPQ satisfaction score

(40 out of 40), with the seventh participant reporting a score of 35 (mean = 39.3).

Out of the seven clients who responded to the final qualitative question of the TPQ, five

directly expressed they were happy with the program or directly recommended it with com-

ments such as: “Awesome program, recommend to anyone” and “Loved the service.” Five cli-

ents directly said that there was nothing to improve. Four said it had been life-changing, for

example, “Has changed my life, complete different person to when I started.” Three clients

noted how important it was that the help provided was “supportive”, “understanding”,

“friendly and non-judgmental”, and that they could tell the case-manager anything. Four

noted directly how friendly the case-manager was. Six of the seven noted how helpful the pro-

gram was such as: “. . .above and beyond helpful. . .”, “helped me control my emotions”,

“helped me reach my goals”, and “helped make small connections with children positive.” The

comprehensiveness of support was noted by three clients: “Can get extra help when needed”,

“Really liked home visits otherwise hard without transport,” “Also supported partner,” “Any-

thing out of scope can seek and find additional help.”

The suggestions for improvement provided by clients included recommendations that gov-

ernment provide more funding for this service (one client), and to improve the communica-

tions and integration between Nurturing Families and CPFS (one client).

4 Discussion

This paper reports a pilot evaluation of the PCAP program delivered in Australia. Overall, the

results provide evidence of significant improvement in the lives of clients at follow-up, approx-

imately one year post baseline. The total composite scores calculated for this study were within

one point of similar scores calculated at program entry (M = -11.0) and after three years

(M = 26.0) for PCAP replication studies in the US [30]. Individually, clients reported improve-

ment in at least three of the five domains measured, with five clients improving across all five

domains. The key goals of the PCAP program were fulfilled: 1) There were reductions in AOD

use, 2) There was increased use of contraception, and 3) The number of services accessed

increased. It should be noted that the results reported here are one-year outcomes for this

three-year program. For women with complex needs and vulnerabilities, recovery is not typi-

cally linear, so continued support is essential to meet future challenges they are likely to face,

including relapse. Over the longer-term, we anticipate that ongoing engagement in the pro-

gram and connected services will consolidate these improvements. There is currently a real

unmet need with a long waiting list for the program.

Alcohol and drug use decreased for all clients, with 75% of clients achieving periods of

abstinence of at least four months. Alcohol use was not as prevalent as expected, with more cli-

ents facing difficulties with methamphetamines and cannabis. This may be reflective of a

change in the underlying drug use patterns in Australia [1]. While overall drug use was an

important cause of problems and the need for treatment, other issues, such as psychological

and physical health, were equally or more important to clients. This is the first time the results
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for these sections of the ASI have been reported for the PCAP program and provide insight

into the full range of needs that clients with problematic AOD use experience.

Analysis of specific domains demonstrated that the largest improvement was found in the

use of family planning, with nearly all clients using effective birth control at follow-up. This is

an important aspect of reducing the number of children born exposed to alcohol and drugs

which is often poorly evaluated in FASD prevention programs [41]. For some clients, the use

of effective birth control, especially in the short-term, may be an easier solution than complete

abstinence from alcohol and drug use.

The characteristics of women who took part in our study and their outcomes in terms of

reducing risk of an AOD exposed pregnancy were similar to other studies where the PCAP has

been trialled in the US [30] and Canada [27]. To our knowledge this was the first time changes

in areas in which clients expressed concern and need for further treatment was reported for

PCAP. Similar programs are rare or not often evaluated. A recent systematic review of pro-

grams for prevention of prenatal alcohol exposure and FASD identified PCAP as the only

long-term support program found effective in evaluations with four other programs showing

some short-term reductions that were not sustained [42]. Short-term brief interventions were

the most popular approach and while they showed some promise for reducing alcohol exposed

pregnancies only four recruited from women at higher risk of PAE and only one had a follow-

up period of 12 months with the other 14 having follow-ups of 6 months or less, making long-

term benefits uncertain [42]. No other studies found were conducted in Australia [42]. As pre-

vention of alcohol use during pregnancy has unique opportunities and challenges, it is not

appropriate to make comparisons with approaches designed to reduce general alcohol use.

All clients received AOD treatment during the program. AOD treatment service access

scores increased least across time, which may have represented a true change or been a product

of the composite scoring system. Additional points were awarded for attending different types

of treatment (Inpatient, Outpatient, and support groups). Given case-managers provided

more direct AOD counselling to clients than in typical PCAP programs, clients may have felt

less need to seek additional outside services.

The fact that psychological issues were rated as troubling and requiring extra treatment was

not surprising given at least half of clients reported depression, anxiety, and cognitive difficul-

ties in the past 30 days at both time-points. The questions about psychological issues were pref-

aced with, “Have you had a significant period (that was not a direct result of drug/alcohol use)

in which you have experienced:”. While this does not guarantee the issues were not related to

AOD use, it points to clients experiencing difficulties in these domains for other reasons.

There were corresponding increases in the importance of addressing family problems and

social problems which could be explained by assessment timing. These issues may have flared

up spontaneously, or clients may have been addressing their family and social issues in more

depth having met basic physiological and safety-security needs, following predictions based on

Maslow’s Hierarchy of Needs [43]. The number of clients accessing services for mental health

also increased over time, indicating that clients were actively engaged in meeting these addi-

tional needs.

The clients valued the program highly, with many highlighting the number of ways that it

had assisted them to make positive changes in their lives. They all praised the professionalism

and care of the case-manager delivering the program. Scores on the TPQ indicated that all par-

ticipants reported a high degree of satisfaction with the program. The mean score of 39.3 was

higher than other studies of satisfaction across a range of alcohol treatment services of 27.7

[35], 25.1 [44] and 20.08 [45]. The level of satisfaction with substance-use treatment can pre-

dict employment, mental health and financial outcomes [45] and is therefore an important

metric against which to assess program potential.
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There were differences in program implementation compared to the manualised PCAP

program. A major difference was that the case-managers had not undergone the PCAP train-

ing, but only read the comprehensive online PCAP manual and watched training videos. This

may have been offset by the case-managers having more qualifications and experience in pro-

viding drug and alcohol therapy than typical PCAP advocates. Other differences included the

case-manager providing more direct AOD counselling and having less supervision from the

program-manager. Given the significant positive changes made by the women in the program,

these modifications don’t appear to have impacted program delivery negatively. Having case-

managers present at the follow-up interviews provided two benefits. Firstly, they helped the cli-

ents who re-experienced trauma symptoms when answering questions during the survey. Sec-

ondly, they helped clients recall additional instances of AOD use and services accessed which

helped improve accuracy of data collected given the long timeframe used for some questions.

There were contextual issues that may have affected experiences of the program for some

clients including experiences of domestic violence and availability of services. For those clients

currently needing services for domestic violence (5 out of 8), depending on the type and

behaviour by the partner, may have limited the interactions with the case-manager both in

terms of time spent together and the topics of discussion when meeting. Also, clients at times

reported their interactions with various services available as poor. If there were no practical

alternatives available locally they may not have been able to access services with good fit which

may have led to reduced therapeutic benefit. At times good services clients were attending lost

funding and were closed. Further examination of these contextual issues, case-manager per-

ceptions of the program and the full suite of implementation details will be undertaken after

the first cohort of clients finish the program by applying the Consolidated Framework for

Implementation Research (CFIR).

There were limitations in this pilot study. There was a significant proportion of data miss-

ing at the baseline survey before these were replaced by the case manager providing these

details directly to the researcher. This was primarily due to clients refusing to answer ques-

tions, sometimes entire sections, at baseline. As with all research, participation was voluntary

and clients could refuse to answer questions. The baseline interviews were conducted at the

first meeting, and a lack of rapport with the case manager may have contributed to the volume

of missing data. This was not anticipated, as we followed the protocols of published PCAP

research and this had not previously been reported as a problem. However, missing data were

provided to the case manager later in treatment, indicating question timing is important to cli-

ent comfort.

Another limitation was the accurate assessment and tracking of AOD use over time. The

ASI 5th edition concentrates on assessing frequency of use rather than quantity, using report-

ing in the last 30 days. While it has been argued this is a reliable approach [34], clients in the

present study often found this difficult. Therefore, exact amounts were not estimated and

exact reporting of reductions in volume were not possible. At baseline, clients reported that

assessing lifetime use was difficult and they may have been reluctant to report all use before

clinical rapport had been firmly established. The PCAP modified ASI follow-up questions

about AOD use since enrolment were also often difficult for clients to recall accurately. The

absolute time at risk of AOD-exposed pregnancy could not be calculated as the overlap

between AOD use and effective contraceptive use was not available from the ASI. These issues

could potentially be resolved with more frequent future measurement of AOD use and

contraception.

Another potential issue arose from having case-managers involved with collecting baseline

data and attending the follow-up interview. The ASI is an effective clinical instrument and we

attempted to integrate it into normal clinical practice for baseline measurements. Efforts were
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made to reduce the impact of social desirability on client responses by make it clear during

consent that their treatment would not be affected in any way by participation in the research

study, or non-participation. It is also a key pillar of PCAP that clients are not refused treatment

for revealing AOD, crime, or other personal details with case-managers adopting a non-judge-

mental attitude. To some extent, we believe that the trust between the case managers and the

participants increased the likelihood of disclosure, thereby increasing the reliability of the find-

ings. Despite this, the effects of social desirability may have biased client responses. In the

future adopting a new approach from the US where supervised and ASI trained psychology

Masters students conduct all interviews may be more appropriate.

Existing community services were inadequate to meet the needs of these clients in some

areas. Governments could address this by more accurately assessing community need for ser-

vices and appropriately budgeting for essential, good quality, community services. For the pur-

poses of service planning and budgeting it is important to understand the proportion of the

population experiencing similar complex needs. As the PCAP program is based on connecting

clients with existing services, if services are not readily available program efficacy may be com-

promised. The continuation of the service is based on further funding which is currently

unstable and unable to meet the needs of the growing number of women applying to the pro-

gram. Also, due to the intense work by the case managers it is important to keep case-loads

manageable to avoid burnout, therefore funding for more case managers is important. Finally,

funding for key staff to attend the free training available in the US would allow them to

improve their skills and train other current and future staff which could lead to further

improvements for clients.

4.1 Future work

Problems with relying on the ASI for evaluation have been identified by other researchers in

Canada [46]. Therefore, while maintaining compatibility with the old measurement approach

by retaining a minimal set of key ASI questions, the evaluation will be updated based on recent

research into a common framework for evaluating FASD prevention programs [47] now being

used for a multi-site evaluation.

A broader range of more relevant evaluation measures for clients and case-managers could

be accessed through a process of co-design. Involving consumers in all areas of health research

is considered an important principle of good research practice and guidelines for critical

appraisal of the quality and impact of consumer involvement are available [48]. Participatory

evaluation attempts to involve all stakeholders with an interest in the outcomes by making

changes based on their recommendations [49]. Participatory research allows marginalized

groups to feel empowered, and can facilitate engagement, equity, equality and improved out-

comes for research for participants [50,51]. More frequent measurement of alcohol, drug and

contraceptive use will be explored in future evaluation, although administrative burden on the

case-managers is an important issue. The timing of asking sensitive questions at the start of

treatment will also be addressed.

Given many PCAP clients experience mental health issues researchers in the US have

hypothesised that the program may be strengthened by providing case-managers with further

training in this area. Therefore, they have conducted a promising trial addition of an adapted

version of the culturally relevant MomCare mental health program [52] which appeared to

reduced depression in clients and applied for further funding for a full evaluation. If further

results are promising the program will be considered for the Australian Nurturing Families

PCAP in Australia.
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It is currently not known if the PCAP program will differ in effectiveness for those who are

younger or have had difficulties with AOD over shorter periods and those who are older or

have longer AOD histories. This is an important question to consider as in Australia women

with moderate and high alcohol use during pregnancy were more likely to have first become

intoxicated before the legal age of 18 and high sustained drinking more common in women

over 35 [53].

As this is a pilot study, a larger trial, potentially across more sites, would be appropriate.

5 Conclusions

The findings in this pilot study were promising with overall significant improvements in client

lives indicated by ASI composite rating scores, reduced AOD use, no further exposed pregnan-

cies, and all but one client giving the highest possible satisfaction scores. Important lessons

were learnt about the evaluation. In the future, more effective measures of all areas of progress

are needed. Different evaluation tools will be considered to this end.
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