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Abstract

We sought to assess the feasibility and document key study processes of a problem-solving
intervention to prevent depression among low-income mothers of preterm infants. A randomized
controlled pilot trial (/7=50) of problem-solving education (PSE) was conducted. We assessed
intervention provider training and fidelity; recruitment and retention of subjects; intervention
acceptability; and investigators’ ability to conduct monthly outcome assessments, from which we
could obtain empirical estimates of depression symptoms, stress, and functioning over 6 months.
Four of four bachelor-level providers were able to deliver PSE appropriately with standardized
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subjects within 4 weeks of training. Of 12 randomly audited PSE sessions with actual subjects, all
met treatment fidelity criteria. Nineteen of 25 PSE subjects (76%) received full four-session
courses; no subjects reported negative experiences with PSE. Eighty-eight percent of scheduled
follow-up assessments were completed. Forty-four percent of control group mothers experienced
an episode of moderately severe depression symptoms over the follow-up period, compared to
24% of PSE mothers. Control mothers experienced an average 1.19 symptomatic episodes over the
6 months of follow-up, compared to 0.52 among PSE mothers. PSE appears feasible and may be a
promising strategy to prevent depression among mothers of preterm infants.
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Introduction

Currently in the United States, 13% of infants are born premature (<37 weeks gestation),
and approximately 4% are born at or before 33 weeks gestation (March of Dimes 2007).
Preterm infants, particularly those in the latter category, are at elevated risk for neurological
impairment and behavior problems (March of Dimes 2007). Mothers of preterm infants,
moreover, have high rates of depression (Miles et al. 2007; Singer et al. 1999), which is
associated with further detrimental impact on children’s mental health and cognitive
development (England and Sim 2009). Numerous studies have documented the difficulty
that young mothers— particularly racial minorities and those in poverty—have accessing
conventional mental health services (Chow et al. 2003; Anderson et al. 2006; Nadeem et al.
2007). Developing accessible systems to address depression among mothers of preterm
infants, therefore, represents a promising strategy to optimize both mothers’ and children’s
mental health.

In 2009, the Institute of Medicine published a report, Depression in Parents, Parenting, and
Children, in which it highlighted the importance of developing innovative strategies to treat
and prevent depression in parents (England and Sim 2009). To date, however, the majority of
rigorously tested behavioral interventions to prevent postpartum depression have been
unsuccessful (Dennis 2005); and of the few successful interventions, most have been
delivered by highly trained nurses or midwives (Melnyk et al. 2006). Conversely, our
intervention model, Problem-Solving Education (PSE), has been developed with the hope
that if it proves effective, it could eventually be used widely. PSE aims to impart recipients
with stronger problem-solving skills, which are theorized to reduce the negative impact of
stress on personal-social functioning, and thereby prevent the development of depression
(D’Zurilla and Nezu 2007). PSE is derived from problem-solving models with empirical
evidence for treating both major and subsyndromal depression (Barrett et al. 2001;
Ciechanowski et al. 2004; Huibers et al. 2003).

In this pilot study, we adapted a parent problem-solving treatment model for use as a
prevention program, specifically among urban, low-income populations with limited access
to formal mental health care. We assessed our ability to train intervention providers without
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previous mental health experience and providers’ ability to deliver PSE and maintain model
fidelity over time. We assessed our ability to recruit and retain high-risk mothers during the
stressful time of having an ill preterm newborn; we also assessed intervention acceptability
during this time. Last, we assessed whether we could collect outcome measures, over a 6-
month timeframe, from which we could obtain empirical estimates of study parameters
designed to reflect the intervention’s theorized mechanism of action.

Study design

We conducted a two-site, parallel group pilot trial with 1:1 randomization.

Participants and settings

Eligible participants were all English or Spanish speaking mothers of infants <33 weeks
gestation, admitted to either of two urban, level 111 neonatal intensive care units (NICUs)
within academic teaching hospitals. Mothers had to have evidence of financial hardship
based on eligibility for either Women Infants and Children services or state Medicaid.
Mothers with psychosis, cognitive limitation, or suicidal ideation were excluded, as were
mothers whose infants were not expected to survive. Mothers involved with the state’s child
protective service were excluded only if hospital staff felt it was likely that they would lose
custody of their infants. Study participants were enrolled between November 2008 and
December 2009.

Interventions

The intervention group received PSE. PSE is a manualized cognitive behavioral prevention
intervention, adapted from Problem-Solving Treatment itself, an evidence-based depression
treatment (Huibers et al. 2003). In a PSE session, educators guide subjects in selecting an
objective, measurable problem; then proceed through a series of steps that involve goal
setting, brainstorming, and evaluating solutions, choosing a solution, and action planning. In
our study, a full PSE course involved four one-on-one sessions, beginning while infants were
hospitalized and continuing weekly or biweekly. Sessions were conducted in locations of
subjects’ choosing—most often, the hospital or home.

Four graduate students—pursuing degrees in social work, public health, and graduate
medical sciences—served as educators. Educator training entailed one day of didactics,
followed by three to five practice sessions conducted under the supervision of investigators
(MS, MH). All training sessions were audiotaped, and each educator received individualized
feedback until she met pre-defined criteria for protocol adherence. Throughout the
intervention delivery period, educators met in weekly group sessions for supervision with
investigators (MS, EF), during which time, necessary intervention adaptations were made.
All educators were fluent in either English or Spanish. Control mothers received usual
hospital services, which included access to a social worker until the time of infants’ hospital
discharge.
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Baseline characteristics

All study instruments were available in English and Spanish. At baseline, we recorded
subjects’ age, work, and education status, number of children, country of origin, race, and
ethnicity, and infants’ gestational age. We assessed depression symptoms using the Quick
Inventory of Depressive Symptoms (QIDS) (Rush et al. 2003). Because the QIDS has a wide
scoring range, it can be used to detect depressive illness in populations with moderate and
low-level symptoms and is sensitive to change over time (Rush et al. 2005). It is also valid in
the postpartum period (Yonkers et al. 2001). We assessed perceived stress using the
Perceived Stress Scale (Cohen et al. 1983), social functioning using the self-report Social
Adjustment Scale (Weissman et al. 1978), and history of trauma and posttraumatic stress
symptoms using the Modified PTSD Symptom Scale (Coffey et al. 1998). Because all scales
represent valid and reliable measures with published psychometric properties, we sought
only to assess their acceptability to our study population and to assess qualitatively if our
research staff felt that subjects understood the scales appropriately.

Outcomes and processes

To assess subject recruitment and retention, we recorded the number of potential subjects
approached, the proportion meeting eligibility criteria, and the proportion refusing
participation. We recorded and categorized the reasons for refusal. To assess treatment
fidelity, we randomly selected 12 PSE sessions to be audiotaped. Investigators rated
educators according to predetermined Likert scales, derived from those used in studies of
Problem-Solving Treatment (Hegel et al. 1999; Unutzer et al. 2002), assessing key
intervention components. We recorded all unanticipated adverse events.

Bilingual, masked outcome assessors collected all follow-up data. We assessed three theory-
based outcome parameters—depression symptoms, perceived stress, and social functioning
—over a 6-month follow-up period, beginning immediately after enrollment in the study.
Perceived stress and social functioning were assessed at both 3 and 6 months of follow-up.
Depression symptoms were assessed monthly. To be consistent with Dennis’ systematic
review of psychosocial interventions for preventing postnatal depression (Dennis 2005), we
analyzed follow-up depression scores relative to a pre-specified clinical threshold (QIDS
score>11), corresponding to moderately severe symptomatology occurring during a one-
week recall period. Previous work among urban postpartum women indicates that this QIDS
threshold has greater than 88% specificity for predicting a major depressive episode
(Yonkers et al. 2001). We sought to determine if using this threshold generated estimates of
clinically significant depression symptomatology consistent with previous studies. The 6-
month follow-up period was chosen to be consistent with previous problem-solving trials,
which have demonstrated effects over this time frame (Rovner et al. 2007).

At the end of the follow-up period, research assistants asked all study subjects about any
negative experiences or downsides to participating in PSE or to participating in the study
more broadly. PSE recipients were asked what they found most helpful about the
intervention (if anything) and what they would change about it. Qualitative responses to
these questions were pile-sorted and categorized by investigators (MS, EF, SS).
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A sample size of 25 subjects per group (total 7=50) was estimated as necessary to assess the
feasibility intervention delivery and subject assessment and to estimate empiric study
parameters necessary to power a subsequent larger study.

Randomization

Blinding

Eligible mothers were allocated to PSE or control according to a computer-generated
randomization list. Randomizing in blocks of randomly varying sizes of 2 and 4,
independently at each study site, ensured balance between study arms. The allocation
sequence was concealed from all study personnel in sequentially numbered, opaque, sealed
envelopes.

Outcome assessors, investigators, and hospital staff were blinded to study allocation.

Statistical methods

Results

Intervention

We examined outcomes data by intention-to-treat analysis. First, using the chi-square test of
independence, we compared the proportion of mothers in each group to experience an
episode of moderately severe depression symptoms during the 6-month follow-up period.
Second, because minimizing the amount of symptomatic person-time is of substantial
clinical importance to both mother and child, we used negative binomial regression to
compare the incident rate of moderately severe depression symptom episodes among
mothers in each group. Because an aim of the pilot study was to obtain empirical estimates
of study parameters to help plan a larger, more definitive study, we also assessed whether
these count data fit the Poisson distribution. Third, because our intervention aimed to keep
mothers depression-free during a critical window of time as infants transitioned from
hospital to home, we compared the time to symptomatic episode between groups by survival
analysis, creating Kaplan—Meier plots and applying Cox proportional hazards models. We
verified proportional hazards assumptions by including a time-by-study group interaction
term in the model. Lastly, we compared trajectories of perceived stress and functioning over
multiple follow-up assessments using linear regression models with repeated measures. For
all outcomes, we assessed the potential role of recruitment site, by adjusting for recruitment
site as a fixed effect and checking for effect modification by recruitment site.

The Boston University Medical Center and Tufts Medical Center Institutional Review
Boards approved this study.

adaptations

We made three substantive adaptations to the parent problem-solving treatment model. First,
because the concept of preventing depression was not intuitive to many of our intervention
subjects, explaining to them exactly why they were being approached for participation
became critical for successful recruitment and adherence. We thus reframed the intervention
as a way to learn new skills to manage the challenges of parenting a child born prematurely
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and to ease the transition from hospital to home. Second, because many subjects in our pilot
did not have depressive symptomatology at the start of the intervention, the exercise of
linking self-identified problems to specific symptoms (an integral part of problem-solving
treatment) did not apply to many of our subjects. We thus focused on linking problems with
stress and with the feeling of being overwhelmed by current circumstances. Lastly, when
asked to think about their problems, many women discussed the tenuous health of their
newborn children—a problem over which they had no direct control. Providers thus learned
additional client-centered interviewing skills to steer participants towards discussing
controllable problems, more amenable to the empowerment-based PSE model.

Educator training, intervention delivery, and fidelity

Four of four bachelor-level providers were able to deliver PSE appropriately with
standardized subjects within 4 weeks of an initial, 1-day training. None of the educators
required more than three practice sessions; and of the 12 PSE sessions with actual subjects
randomly selected for audit, all met treatment fidelity criteria. In the PSE group, 19 of 25
subjects (76%) received full four-session courses; all PSE subjects completed at least one
session. The mean number of completed PSE sessions was 3.36 (SD 1.14). The most
frequently discussed problems were related to family, partner, and finances. Problem-solving
sessions were frequently related to feelings of caregiver burden and social reintegration
following infants’ hospital stays. Sessions lasted between 25 and 60 min, and there were no
detectable systematic differences in intervention delivery across providers.

Sample recruitment

Research assistants screened 138 mothers for eligibility. Forty-three (31%) refused
participation; 45 (33%) were ineligible; 50 enrolled (Fig. 1). The most common reasons for
refusal were already having enough support from family or friends, and thus not perceiving a
need for the intervention; being too busy to commit to participate in research; and not
wanting to participate in research generally. No one expressed specific objection to being
randomly assigned a study group. The mean age of the sample was 27.0 years (SD 6.51); 20
women (40%) were Latina; 14 (28%) were black. There were no differences between the
refusing and enrolled populations with regard to these basic demographic parameters.

Unanticipated events, unintended consequences

When asked to discuss with research assistants at the end of the follow-up period the
downsides or negative experiences of participating in PSE, 24 of 25 PSE recipients reported
no such experiences; one subject indicated that PSE did not seem relevant to her
circumstances. One study subject in the control group made a suicide attempt during the
followup period. Although this occurred after project safety protocols brought the woman
safely to medical attention, it was complicated by the subject’s lack of dependable means of
telephone communication with study staff. Additionally, one PSE subject experienced
substantial conflict with a family member, whose cell phone she was using to communicate
with project staff. In this particular case, the family member didn’t want the subject to
participate in the program in part due to the stigma of participating in a mental health
intervention.

Arch Womens Ment Health. Author manuscript; available in PMC 2018 June 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Silverstein et al.

Page 7

Perceptions of PSE

Subject perceptions of how PSE was most helpful clustered around three domains: breaking
down large problems into small ones; improving organization; and providing a “window”
onto the world outside of the hospital. Each of these themes was specific to a period of time
when subjects perceived their problems to be too large to solve, and their lives to be
inherently disorganized. When subjects were asked if there was anything they would change
about PSE, only one offered that intervention providers should be more forthcoming with
regard to the availability of community resources or solutions that the client herself had not
considered.

Outcomes tracking, data distribution, and analysis

There were no clinically meaningful baseline differences between study groups (Table 1),
suggesting successful randomization. There was also no evidence of a center effect based on
recruitment site. Over the entire follow-up period, we successfully completed 264 of 300
(88%) planned follow-up assessments (six monthly assessments for each of 50 subjects).
Systematic debriefing with blinded research assistants suggested that subjects tolerated and
understood all outcome measures appropriately. Using the accepted QIDS threshold of =11
generated prevalence estimates of clinically significant depression symptoms that were
consistent with previous studies (Holditch-Davis et al. 2009; Singer et al. 1999). Although
no results were statistically significant, PSE mothers trended toward being less likely to
experience an episode of moderately severe depression symptoms over the 6-month follow-
up period (24% vs. 44%,; relative risk 0.66, 95% CI 0.39, 1.11). Those receiving PSE
experienced an average 0.52 symptomatic episodes over the 6 months of follow-up,
compared to 1.19 episodes among control mothers (rate ratio 0.41, 95% CI 0.15, 1.17; Table
2); these data did not fit the Poisson distribution. Among mothers entering the trial with
subthreshold symptoms, it appeared that control subjects had their first symptomatic episode
earlier than PSE subjects, hazard ratio 0.49 (95% CI 0.18, 1.32; Fig. 2); these data satisfied
proportional hazards assumptions.

PSE subjects demonstrated a trend toward less stress than control subjects, with a mean
difference in perceived stress scores over time of —=1.27 (95% CI —2.68, 0.14), equivalent to a
difference of over one third of a standard deviation. PSE subjects demonstrated a trend
towards better overall functioning than control subjects, with a difference in mean social
adjustment scores over time of —0.12 (95% CI —0.30, 0.07), equivalent to a difference of
approximately one third of a standard deviation. Improved functioning among PSE
recipients was particularly apparent in the family functioning domain (mean difference,
-0.17; 95% CI -0.43, 0.08)—potentially reflecting the high frequency with which family
problems were discussed in PSE sessions.

Discussion

This pilot study demonstrates the feasibility of delivering PSE in the postnatal period, its
acceptability to recipients, and the ability of providers without formal mental health
experience to be trained efficiently and to maintain model fidelity. The study provides
evidence that recruiting high-risk, low-income subjects to—and retaining them in—such a
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trial is feasible. Lastly, this pilot work provides preliminary evidence of congruence between
empirical study parameters (depression symptoms, perceived stress, and family functioning)
and PSE’s theorized mechanism of action.

Despite the Institute of Medicine’s call for the development of interventions to prevent
mental illness (England and Sim 2009), effective, replicable strategies have been elusive for
maternal depression early in a child’s life. In a 2005 systematic review of psychosocial
interventions to prevent postnatal depression, Dennis found no consistent evidence that
interventions delivered by non-professionals reduced the proportion of mothers to develop
depression (Dennis 2005). Since this meta-analysis, we know of only one report—of
telephone-based peer support—to demonstrate a convincing preventive effect of an
intervention strategy specifically designed for dissemination (Dennis et al. 2009). Our study,
however, differs from previous reports because it targets a mother—infant population facing a
set of joint biological and social circumstances that confers risk for mental illness to both
generations. Additionally, it employs a problem-solving approach, which is theory-based
(D’Zurilla and Nezu 2007) but easily replicable and tailored to a population whose daily life
adversities constitute the principle risk for depression (Silverstein et al. 2009).

Our principal objectives in this pilot study were to demonstrate the feasibility of our
training, intervention, and research plans; and to estimate key study parameters to inform the
planning of a subsequent larger trial. In addition to fulfilling these objectives, we found three
tangible ways—over and above our documented intervention adaptations—to potentially
improve the safety and efficacy of future work. First, distributing community resource
guides to subjects may help avoid the perception that providers are withholding information
from subjects for the sake of maintaining fidelity to an inherently non-proscriptive PSE
model. Second, providing cell phones to participants without a dependable means of
communication may enhance safety, promote subject autonomy, and improve follow-up data
collection rates. Lastly, because of the suggestion of convergence of our Kaplan—-Meier
curves after 6 months and because many of our PSE sessions involved discussion of well-
documented, predictable challenges faced by families of preterm infants around caregiver
burden and social reintegration following hospital discharge (Behrman and Butler 2006), we
will offer booster sessions tailored around these issues to PSE recipients—a strategy with
demonstrated success in augmenting the impact of previous problem-solving interventions
(Robinson et al. 2008).

Our study has a number of limitations. First, in any complex behavioral intervention,
isolating the active ingredient, or ingredients, is difficult. If PSE is presumed to be a
promising intervention worthy of further study, we cannot be sure if its mechanism of action
lies in the actual problem-solving curriculum, or in something more basic, such as a
nurturing relationship between provider and client. Second, it must be noted that 30% of
women approached for the study refused participation. On one hand, this can be interpreted
as a threat to the study’s external validity. On the other hand, recruiting low-income minority
populations into clinical trials is known to be difficult (Hussain-Gambles et al. 2004); and
doing so in the context of a newborn infant’s critical illness is particularly challenging.
Lastly, interpreting statistically non-significant outcome data from pilot studies is
problematic. We selected our sample size to fulfill the aims, as recommended by Koepsell
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and Wiess, of piloting study logistics and deriving empiric study parameters to inform power
calculations for subsequent research (Koepsell and Weiss 2003). Deciding whether our data
represent trends worth further investigation, therefore, must be left to the reader.

With these limitations in mind, our pilot study indicates that PSE appears to be a feasible
intervention in the postnatal period. Because low-income mothers are known to have poor
access to conventional mental health services—particularly following the birth of a child
(Declercq et al. 2002)—PSE may represent a promising public health strategy to prevent or
attenuate depressive symptoms among mothers of preterm infants during, and immediately
after, a child’s NICU hospitalization.
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Assessed for eligibility
Gestational age = 33 weeks
(n=138)

Y

[ Randomized (n=50) J Not meeting inclusion criteria (n=

45) Refused to participate (n= 43)

Allocated to control (n= 25)
Received control (n= 25)

Allocated to PSE (n= 25)
Received PSE (n=25)

h

h

(n=1)

Follow up rates

Withdrawn by investigators

Withdrawn by investigators
(n=0)

Follow up rates

1 month 25/25 (100%) 1 month 22/25 (88%)

2 month 25/25 (100%) 2month  23/25 (92%)

3 month 23/25 (92%) 3month 19/25 (76%)

4month 22/25 (88%) 4month 22/25 (88%)

5 month 20/25 (80%) 5month 21/25 (84%)

6 month 21/25 (84%) 6 month  21/25 (84%)
Fig. 1.

Flow of subjects through randomized trial
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Frequency of PSE Clinical Visits Over Time

E g . | I | | | I I I I 1 T I . . L
.g_ Time to Episode of Moderately Severe Depressive Symptoms
€
L7 J— —— Control
2 S5 ---- PSE
2
D
(%3]
S o
& ST
©
@ H
° H
2 i
= o prmmm e e —————
£ 9 |
c 1
2 !
€ - :
g <7
e
o

<

S

I | I I | I I
0 1 2 3 4 5 6

Intervention/Follow-up Time (months)

Fig. 2.
Survival analysis depicting time to symptomatic episode. S/ashes above the survival plot

depict the density of PSE sessions delivered over time
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Table 1
Characteristics of study groups at baseline

Control PSE

(n=25) (n=25)
Mean age, years (SD) 27.92 (6.88) 26.17 (6.13)
Black (%) 6 (24) 8(32)
Latina (%) 11 (44) 9 (36)
US born (%) 13 (52) 14 (58)
Mean gestational age of baby (SD) 29.28 (3.20) 28.52 (3.45)
Mean number of children (SD) 2.24 (1.36) 1.64 (1.04)
High school graduate (%) 22 (89) 19 (76)
Work outside of the home (%) 10 (43) 11 (44)
Mean depression score (SD) 8.88 (3.93) 9.04 (3.83)
Mean perceived stress score (SD) 10.36 (3.08) 9.72 (3.21)
Mean social adjustment score (SD) 2.15 (0.47) 2.08 (0.40)
Mean social adjustment score, family domain (SD) 1.77 (0.61) 1.81 (0.60)
Receiving mental health treatment (%) 5 (20) 6 (24)
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Table 2
Outcomes at 6 months
Control PSE Relativerisk, rateratio, or proportional
hazard ratio (95% ClI)
Sample size
All subjects n=25 =25
Subjects with sub-threshold baseline depressive symptoms =18 =18
Number (%) of subjects to experience moderately severe symptom 11/25 (44)  6/25 (24) Relative risk 0.66 (0.39,1.11)
episode during follow-up period
Mean number of moderately severe symptom episodes per 6 months ~ 1.19 0.52 Risk ratio 0.41 (0.15,1.17)
of follow-up
Time to first symptomatic episode (among mothers with sub- - - Hazard ratio 0.49 (0.18, 1.32)
threshold symptoms at baseline)
Time averaged difference in mean scores
(95% CI)
Perceived stress scores
3-month time point 9.61(4.31) 6.84(2.50) -1.27(-2.68,0.14)
6-month time point 8.33(3.10) 7.86 (2.63)
Overall social adjustment score
3-month time point 1.97 (0.36) 1.81(0.37) -0.12(-0.30,0.07)
6-month time point 1.97 (0.45) 1.79(0.36)
Social adjustment, family domain
3-month time point 1.88(0.56) 1.49(0.43) -0.17 (-0.43,0.08)
6-month time point 1.78 (0.60) 1.41(0.42)

a L . ] S . . . .
The bivariate results for “time to first symptomatic episode” are communicated in the Kaplan—-Meier plot; Fig. 2

Modeled, time-averaged differences in mean scores incorporate baseline values and account for slightly different sample sizes for each data

collection time point
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