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Abstract

Objective: The MHADRO assesses psychosocial and medical needs, provides tailored feedback
reports, and connects patients to mental health providers. This study examined the MHADRO’s
effect on patient outcomes, health care utilization, and oncology provider documentation and
behaviors.

Methods: 836 patients were part of a multi-site RCT and assessments were conducted at
baseline, 2, 6 and 12 months.

Results: The intervention group engaged in less emergency calls to providers. There were no
differences in psychosocial outcomes at follow up assessments. Providers of patients in the
intervention group were more likely to: document psychosocial symptoms and history; refer to
psychosocial services; encourage support groups; seek psychological evaluations during visits.
Patients who agreed to a mental health referral had decreased hospitalizations, increased mental
health care interactions, and stronger ratings of counseling potential benefits. This group also
reported increased psychosocial distress at all follow-up assessments.

Conclusion: The MHADRO may increase access to mental health care, lessen utilization, and
improve providers’ management of psychosocial needs, but does not appear to impact overall
functioning over time.

Practice Implications: Providers are encouraged to consider incorporating programs, like the
MHADRQO, into patient care as they may have the potential to impact screening and management
of patients’ psychosocial needs.

Keywords

CANCER; TECHNOLOGY; PSYCHOLOGICAL DISTRESS; PSYCHOSOCIAL
INTERVENTION; HEALTH CARE UTILIZATION

1. Introduction

Managing Psychological Distress in Patients with Cancer

The diagnosis and treatment of cancer can lead to an increase in psychological distress for
many individuals. Changes in quality of life, anxiety, and depression are all consequences of
being diagnosed with and treated for cancer [1]. An estimated 20-35% of cancer patients
experience an increase in such psychosocial symptoms [2—4] and there is consensus that
distress, as well as other psychosocial variables, should be screened regularly in patients
with cancer [5]. Oncology care providers are expected to use this information to craft
treatment interventions based on the levels of symptoms the patient endorses [5]. Such
interventions may be effective in improving quality of life [6-8], decreasing levels of
anxiety, depression, and overall distress [1, 9-12], and even influencing physical health
outcomes such as improved immune functioning [13]. Mitchell et al. (2013) investigated the
existing evidence for distress screening by reviewing 24 interventional studies, 14 of which
were randomized control trials (RCT) [14]. Out of the 14 RCTs, six reported benefits to
patient well-being, three showed benefits in secondary areas such as communication
between clinicians/patients, and five failed to show any benefits. The authors concluded that
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screening for distress, as well as quality of life, is likely to benefit communication and
referral for psychosocial help and can benefit patient well-being if barriers to treatment are
addressed. Anderson et al. recently advised that clinicians have a vital role in mitigating the
negative emotional and behavioral aspects of cancer and treating symptoms of anxiety and
depression may help reduce the human cost of cancer [5].

Technology and Distress Management in Patients with Cancer

Researchers are exploring how to best to use technology for the identification and
management of needs of medical patients. Erharter and colleagues [15] tested the
implementation of a computer-based Quality of Life (QOL) assessment in a neuro-oncology
outpatient unit. Patients with brain tumors completed a computer-based QOL questionnaire,
which evaluated five main scales: physical functioning, social functioning, role functioning,
emotional functioning, and cognitive functioning. Patients were also queried about cancer
symptoms commonly assessed in person by nursing staff during outpatient visits. Patients
were highly accepting of the computerized assessment and reported the program was
efficient and easily implemented in clinical care. Loiselle, Edgar, Batist, Lu, and Lauzier
tested a computer-based assessment on the quality of life of cancer patients [16]. Patients in
the intervention condition received training on use of the internet to explore a list of
reputable cancer web sites and how to use a CD-ROM from the Oncology Interactive
Educational Series (OIES). This CD-ROM reviewed the patient’s type of cancer diagnosis
and included information about symptoms, treatment options, nutrition, pain management,
psychosocial care, and community support services. Female patients who received this
intervention had better quality of life outcomes over time and improved patient satisfaction
with cancer information and perceptions of support from their oncologist [16]. Finally,
McLachlan et al. [17] conducted a large study (n=450) that allowed patients to complete a
computerized assessment of quality of life, depression, physical and daily functioning,
interpersonal communication, and social support. Patients received a one-page summary of
their results prior to their appointment with their oncology team. A consultation nurse used
the summary to build individualized care plans that addressed issues identified in the
patients” summaries. Although the authors did not find an impact on depression or quality of
life, they did demonstrate that patients who had the greatest level of distress were
significantly less depressed at 2 and 6 month follow-up as compared to those who were
highly distressed and randomized to the control group.

Purpose of Present Study

The Mental Health Assessment and Dynamic Referral for Oncology (MHADRO) is a web-
based psychosocial assessment and resource program that helps providers identify, monitor,
and manage psychosocial issues in individuals who are being treated for cancer [18]. The
MHADRO generates a tailored report summarizing a patient’s level of distress, anxiety, and
depression, and provides feedback by comparing said scores to a large normative sample of
patients with cancer. The MHADRO report also provides patients with tailored psychosocial
information about cancer relevant topics and allows patients to request an electronic referral
for mental health treatment, matched to their insurance and zip code. The initial
development of the MHADRO system has been published elsewhere [18] and the present
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paper presents results of the randomized control trial (RCT) investigating provider and
patient short and long-term outcomes (2, 6 and 12 months) of the MHADRO system.

Hypotheses

1) Patients who were the most psychologically distressed (top 30% of distress) in
the intervention group would show more positive psychosocial outcomes,
greater engagement in seeking psychosocial services, and less health care
utilization at 2, 6 and 12 months compared to those patients in the control group.

2) Patients in the intervention group, who accepted the offer for a Dynamic
Referral (DR) for mental health counseling, would have more positive
psychosocial outcomes, greater engagement in seeking psychosocial services,
and less health care utilization (i.e., emergency calls to the oncology care team,
hospitalizations, emergency room visits) at 2, 6, and 12 months as compared to
those who rejected the DR.

3) Providers of the participants in the intervention group would demonstrate better
communication and documentation of psychosocial history, symptoms, and
resources/treatment, as compared to providers in the control group.

2. Method

2.1 Study Design

The study design is an RCT at three comprehensive cancer centers in the United States. All
institutions involved received Institutional Review Board approval for this study. The full
methodology of this study was published in Contemporary Clinical Trials [19]. Figure 1 isa
CONSORT diagram for this study.

2.2 Participants

Eight hundred and thirty six cancer patients were recruited from three sites (UMass Medical
Center, Worcester MA; Cooper University Hospital, Camden NJ; MD Anderson Cancer
Center, Houston TX). Inclusion criteria were kept broad to be functional in a general
oncology setting. Patients 18 or older with a past or current cancer diagnosis were
considered for enrollment. Patients were excluded if they had any of the following: altered
mental status (e.g., psychosis, delirium, and/or disorientation), hostile or agitated computer
use, physical symptoms that would interfere with participation (e.g., persistent vomiting,
severe pain), or factors precluding follow-up (e.g., transient residence or lack of a
telephone). There was no discrimination in patient recruitment due to type, duration of
illness, stage of cancer or phase of treatment. The sample size calculation for this cohort has
been previously reported [19]; in brief, a sample size required to attain 80% power for a two-
sided test at alpha = 0.05, assuming an exchangeable covariance structure and
autocorrelation of 0.50 to 0.70, ranged from 646 to 776.

2.3 Study Procedures

Participants were approached in the exam room or an infusion chair (after the oncology
provider had granted permission to approach the individual) when they arrived for routine
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oncology (treatment or follow-up) appointments or chemotherapy infusions. After
completing a full written informed consent, the participant was randomly assigned to one of
two study conditions, which are described below under Study Conditions. At 2, 6, and 12
months participants were contacted by their preferred method (phone or email) to complete a
follow-up MHADRO assessment as well as other outcome measures. The research assistant
administering the follow-up telephone assessments was blind to group assignment and
performed the assessments from a centralized location.

2.4 Study Conditions

2.4.1 Intervention group.—Participants assigned to the intervention group (n=415)
completed the full MHADRO assessment as well as were given the option of having a DR
sent to a mental health provider if they met certain criteria (described below in this section).
Once finished with the assignment, the oncology provider’s report was printed by the
research assistant and presented to the provider. When possible, this was completed before
the participant’s clinical appointment. When this was not possible, assessments were
completed after the participant’s appointment and the research assistant would give the
report to the provider at the next practical time before the next appointment. Once the
provider had viewed the report, it was signed and placed on the patient’s electronic health
record. All oncologists participating in the study were trained on how to read and interpret
the provider reports; however no specific action was required in order to preserve the study’s
ecological validity. That is, providers could choose to review the report with the patient or
simply review the information and have it saved to the medical chart (see Appendix A for
example of Provider Report).

The research assistant also printed the patient report and reviewed the sections with the
patient. This patient report included information on emotional distress, relationships,
concerns relating to sexuality, health management, tobacco use, alcohol use, side effects and
physical symptoms, mental health referrals, and an action plan. A significant feature of the
reports was the presentation of the patient’s overall psychological stress, depression, anxiety,
and functional disability based on a normative database of cancer patients. Based on this
database, participants scoring in the 70th percentile or higher for distress or depression were
categorized in the elevated distress group, those in the 30t-70t percentile were in the
average or normal group, and participants scoring less than the 301" percentile were in the
low distress group (see Appendix A for example of Patient Report).

Lastly, participants in the intervention group were given the option of a DR, which was the
opportunity for patients to have their personal information sent automatically, with their
consent, to a mental health provider that was matched to their insurance and zip code. To be
eligible, they had to meet the following criteria: 1) were not already in behavioral health
treatment; 2) responded “yes” or “not sure” when asked if they felt that seeing a counselor or
therapist would be beneficial; and any of the following applied: (3a) a score in the elevated
range (>70t percentile) on the overall distress scale or depression subscale, OR (3b) a rating
of 9 or 10 on the NCCN distress thermometer OR (3c) sexual difficulties were endorsed.
This algorithm was part of the MHADRO’s programming. If patients met these criteria,
participants were provided detailed information about the DR option and then asked if they
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were interested in having their information sent to a mental health counselor either located at
the cancer center or matched to their insurance and zip code. If interested, patients could
then electronically consent to transmitting their personal contact information to a designated
mental health provider. DRs were either sent to a mental health specialist in the larger
community or to an ‘in-house’ provider within the cancer care centers, depending on what
was available and the best fit for the individual. Please note, we choose to include sexual
dysfunction as a reason for DR because our group had clinically noted much sexual
dysfunction in breast cancer patients and we anticipated we would have a disproportionate
amount of breast cancer patients given the previous patient demographics at the treatment
centers.

2.4.2 Control group.—Participants in the control condition (n=421) completed the
baseline and follow-up assessments for the MHADRO. Their experience differed from that
of the intervention group in that their providers did not receive a provider report, they did not
receive a patient report and they were not given an option for a DR. Participants received
standard care for any existing psychosocial issues.

2.5 Measures

2.5.1 Baseline assessment.—The web-based MHADRO assessment is accessed
through a computer with an internet connection (e.g., PC, laptop, tablet, Ipad). The
assessment covered the constructs listed in Table 1. Unless a reference is provided for a scale
in Table 1, please assume the scale/survey was created by the present research team to
measure the specific constructs. Full details of the constructs of the baseline assessment are
published elsewhere [18, 19]; however, the primary outcome was assessed by the Behavioral
Health Status (BHS). The Behavioral Health Status (BHS) scale is a global measure of
mental health, which assesses subjective well-being, anxiety, and depression (see Table 1).
The reliability scores of the BHS subscales for our sample ranged from 0.78-0.86, with a
Cronbach’s alpha of 0.90 for the entire scale. The entire MHADRO baseline assessment was
designed to take 15-20 minutes in a laboratory setting, but due to interruptions by hospital
personnel (e.g. doctors or nurses), participants took an average of 28.17 (s.d. = 17.13)
minutes to complete the assessment.

2.5.2 Follow-up assessment.—Follow-up assessments were similar to the baseline
assessments (see Table 1). There were additional questions that assessed health care
utilization (i.e., hospitalizations, emergency room visits, and acute oncology provider visits),
health behavior provider recommendations (i.e., did oncology providers discuss diet,
exercise, smoking or alcohol), return to work, use of groups/classes, oncology provider
discussion of mental health, mental health provider treatment initiation, and psychotropic
medications. All follow up assessments were conducted on the phone at 3, 6, and 12 months,
by a research assistant who was blind to the patients’ assigned conditions [18].

2.5.3 Medical chart review.—Chart reviews of participants’ oncology-related medical
records, who consented to having a full chart review, were conducted. Researchers were
blind to group assignment during chart assessments and evaluated providers’ documented
discussions involving mental health and health behaviors with the participants during the
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course of the previous 6 months (see Table 2). The reports generated by the MHADRO were
not used as source documents to avoid artificially inflating documentation rates.

2.5.4 Follow-up assessment for mental health providers.—Mental health
providers involved in referrals were contacted four weeks after the initial referral was made
for those patients who consented and signed the appropriate release forms. The mental
health provider indicated whether they had successfully contacted the patient after the
individual’s personal contact information was received. The providers were also asked
whether the participant had completed the initial evaluation and the number of appointments
that had occurred. Personal information regarding di agnoses or treatment/therapy content
was not discussed nor recorded.

3. Results

3.1 Data Analytic Plan

We examined baseline demographic and psychometric characteristics among all 836
participants. Characteristics were compared by group assignment (MHADRO intervention
vs. control) using chi-squared tests (or Fisher’s exact test when cell sizes were <5) for
categorical variables and Student’s t-test for continuous variables (with a Satterthwaite
adjustment when equality of variances significantly differed between groups). We then
repeated these demographic and psychometric comparisons between intervention and
control patients with the worst 30% of Behavioral Health Status scores (BHS score <3.7506)
and between patients who were offered and accepted a DR to patients who were offered and
rejected a DR. Chart review data for intervention and control participants was compared
using chi-squared tests (or Fisher’s exact test when cell sizes were <5). As this information
was only examined at one time point (7.¢e., at the time of chart review), only bivariate
analyses were conducted with this data.

Next, multivariable general estimating equation (GEE) models were conducted to evaluate
the association between patient group and specific outcome measures. GEE models were
used to adjust for the inherent correlation among the data collected at repeated visits for the
same subject, where a subject identifier was used as the clustering variable in the GEE
models. The variance-covariance structure was specified as exchangeable (compound
symmetric). All main effects models converged within normal parameters. Data was
reorganized into a longitudinal format for each subject where their original single data
record was converted into four records per subject with a visit indicator. Psychometric
scores, healthcare utilization, engagement in therapy, and health behavior variables were
treated as the dependent variables in individual models. Each model was tested with a visit/
group assignment interaction to determine if outcomes differed by group over time. We
examined these outcomes in the top 30% of distressed patients and in patients who were
offered a DR, as described below.

Mechanisms of action were examined in the intervention participants through their level of
treatment engagement, defined as follow-up participation in any of the following treatments:
recelpt of counseling or therapy, attendance at a support group, or receipt of a prescription
for psychotropic medication. Responses to these three questions were examined at each of
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the follow-up time points (2 months, 6 months, and 12 months) and participants were given
a score of 0 (no treatment engagement) to 3 (all three levels of treatment engagement) based
on engagement at any point during follow-up. The association between BHS score and level
of treatment engagement was examined using ANOVA models. All analyses were conducted
in SAS 9.3 [20].

3.2 Intervention Effect - MHADRO vs. Control Group (n=836)

3.2.1 Intervention Effect - MHADRO vs. Control Group - Chart Review
(n=765)—Chart reviews were conducted on the patients in the intervention group and the
control groups at the 6 months post baseline. Table 2 provides information regarding
significant results regarding provider documentation and patient health care utilization.

3.2.2 Group Effects.—Group effects between intervention and control patients were
compared for the entire group (n=836) and also for patients who were in the top 30% of
distress (n=251 patients). Overall, there were no significant differences in distress found
between the control versus intervention group (see Table 3) for the entire sample or for the
sample which consisted only of the top 30% of distressed patients (see Table 4) on
demographics, history of mental health conditions, healthcare utilization, or psychometric
measures.

3.2.3 Intervention Effects (over time).—Analyses of data over the 3 follow-up
assessments (see Appendices B-D) also demonstrated null findings as the intervention was
not effective in improving psychosocial health outcomes, either overall or for the individual
components of the BHS score (i.e., depression, anxiety, functional disability or subjective
well-being), in the top 30% of distressed patients over time (Appendix E).

3.3 Accept DR vs. Reject DR (n=183)

3.3.1 Group Effects.—A total of 183 patients were offered a DR, with 50 patients
(27%) accepting the DR. There were no differences between these patients on any of the
demographic measures. However, several symptom scores differed significantly between
these patients and remained significant after adjusting for multiple comparisons. These
scores included BHS, functional disability, anxiety, and depression, all of which were found
to be lower in those who accepted the DR suggesting worse mental health status (p<0.01 for
all measures).

DR accepted patients were more likely to have seen a doctor or mental health professional
regarding mental health treatment (8.7% vs 0.9%, p=0.08; 20.0% vs. 0.0%, p<0.05; 5.0% vs.
2.2%, p=0.46; at 2, 6, and 12 months, respectively). However, despite this, the longitudinal
models revealed that patients who accepted the DR had worse BHS, depression, anxiety, and
subjective wellbeing compared to the patients who rejected the DR across all visits (p<0.05
for all measures; data not shown).

3.3.2 Intervention Effects.—The accept DR and reject DR groups significantly varied
over time on few measures, when examining models that included a group*time interaction
effect. Over time, the accept DR patients had fewer hospital admissions compared to the
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reject DR patients (overall type 3 X2:6.48, p=0.04). DR patients were more likely to apply
for disability (overall type 3 X2:6.25, p=0.04) and report that seeing a counselor or therapist
could be beneficial for emotional problems (overall type 3 X2:11.20, p=0.01) compared to
the reject DR patients over all visits (Appendix F).

3.3.3 Mechanisms of Action Analysis.—Level of treatment engagement was
examined in intervention participants (n=50). The majority of participants (n=23, 46%) did
not engage in any treatment during their follow-up, with 40% (n=20), 12% (n=6), and 2%
(n=1) engaging in one to three treatments (i.e., receipt of counseling or therapy; attendance
at a support group; receipt of a prescription for psychotropic medication), respectively. Due
to unequal cell sizes, level of treatment engagement was dichotomized into zero treatment
engagement versus any treatment engagement (1-3 treatments). ANOVA models predicting
BHS score by level of treatment engagement showed no difference by level of treatment
engagement for two groups as mean BHS score was a non-significant 0.2 points lower in
those engaging in 1-3 treatments versus those in engaging in zero treatment (p=0.1739; data
not shown).

4. Discussion and Conclusion

4.1 Discussion

We evaluated our data from a number of different angles as to best appreciate the results.
First, we examined the entire sample over time, regardless of intervention or control
condition, and found that most patients showed overall improvements in depression, anxiety,
functional disability, and subjective well-being, without the need of intervention. This
suggests that without intervention patients with cancer are likely to experience a decrease in
psychological difficulties. This is a contentious topic in psycho-oncology, and our results are
consistent with researchers, such as James Coyne, who have argued for the normative
experience of psychological distress in patients with cancer [21]. We also compared the
intervention and control groups across all constructs and found that there was a lack of
meaningful differences (see Table 3). We then examined the top 30% of distressed patients
in both intervention and control groups and compared them across time (see Table 4). Again,
patients who were randomized to the intervention group did not show improved
psychosocial or physical health outcomes at the 2, 6 and 12 follow-up assessments as
compared to those patients in the control group who endorsed the greatest levels of distress.
We surmise that it is unlikely that a brief intervention was powerful enough to impact said
outcomes of patients who were dealing such extreme stressors.

Ours is not the first study to find that psychosocial interventions do not result in positive
outcomes in oncology patients [22—24]. A more intense intervention may be needed to
impact such multifaceted patient outcomes such as psychological distress or quality of life.
Andersen et al. [13] conducted a randomized control trail to test a detailed psychosocial
intervention on female breast cancer patients. While the control group received standard
care, patients in the intervention group were taught healthy coping mechanisms weekly for 4
months and then monthly for the next 8 months. Meetings were led by two clinical
psychologists, and the topics consisted of introducing the patients to techniques such as
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progressive muscle relaxation and ways to effectively make use of their social support
systems [13]. The intervention participants’ reported reduced levels of emotional distress
and was related to an increase in t-cell counts. Further, Sharpe and colleagues [25] compared
the effectiveness of an integrated treatment program for depression with usual treatment in
an RCT that enrolled 500 cancer patients. The intervention group received a multifaceted
collaborative care treatment delivered by cancer nurses and psychiatrists. Compared with
patients in the usual care group, those who received the intervention reported less
depression, anxiety, pain, and fatigue as well as better overall functioning, health, and
quality of life. The intervention group also reported enhanced perceived quality of care for
their depression at all time points.

Table 2 shows chart review data that suggests patients in the intervention group were more
likely to have the following documented independently (i.e., not through the MHADRO
report) on their medical chart: depressive and anxiety symptoms, mental health counseling
history, alcohol and smoking history, support group attendance. Providers were more likely
to recommend support groups and provide psycho-educational materials about cancer.
Patients in the intervention group were more likely to be evaluated, during an outpatient
appointment, by a psychologist. They also had less documented emergency phone calls to
their oncology team and less emergency department visits and hospitalizations over the
course of the study.

Those patients in the intervention group who acceptedthe DR versus those who rejected
showed more distress and physical health difficulties at baseline and through follow-up
compared to those who rejected the DR. Patients who actually accepted the DR likely did so
because of greater level of difficulties, both mental and physical at baseline, and this pattern
continued over time. Individuals with serious psychological issues may accept referrals for
treatment as compared to those with less symptoms. Those patients who accepted the DR
were more likely to begin mental health treatment at the follow-up assessments and to
endorse that therapy is beneficial. This brief intervention was successful in connecting
patients with mental health providers through an efficient and patient-driven approach.
Another positive outcome was those who accepted the DR were less likely to be hospitalized
over the course of the study. Other researchers have found similar benefits [26-28].

There are a number of limitations of this study. First, the sample of patients who accepted
the DR was relatively small, limiting confidence in our findings related to the DR
intervention. Second, the sample was disproportionately white women diagnosed with breast
cancer and results should be interpreted with caution. Third, there was also a lack of
consistency of providers receiving and reviewing the reports before seeing patients. This was
simply due to the nature of a busy clinical practice. This methodological flaw likely diluted
the intervention’s potential power. Fourth, the intervention would have likely been more
impactful if the report would have been reviewed with the patient by the providers and not
the research assistants. We designed the study so the it would not impact providers’ clinical
practice and, as a result, our intervention may have been viewed as less important to the
patients.
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4.2 Conclusion

We used technology to efficiently assess patient psychosocial and physical functioning as
well as provide real-time access for opportunities to garner psychological and social
assistance. We were able to do this across three busy clinical oncology practices with
minimal difficulties. Providing patients with a brief intervention, or the offer of mental
health counseling that they can initiate immediately during oncology treatment visits, may
impact healthcare utilization such as emergency calls to oncology care providers or even
hospitalizations. However, the intervention outlined in this study was not powerful enough to
alter psychological or physical outcomes over time. This is supported by researchers who
have argued that a referral based on distress screening should not, in itself, alleviate distress
(as suggested by Coyne and colleagues, i.e. Meijer et al., 2013) as the alleviation of distress
ultimately depends on the guality of the psychosocial treatment that is delivered and
received by patients, which was not in the scope of this project.

4.3 Practice Implications

The MHADRO system is effective in identifying difficulties, connecting patients with care,
and improving providers’ assessing, documenting, and assisting patient’s psychosocial
needs. Programs like the MHADRO may impact psychosocial documentation and health
care utilization, which has the potential to affect management of patients based on their
psychosocial profiles. Thus, the present results do support the effectiveness of incorporating
technology into the process of psychosocial screening and referrals for patients who are
receiving treatment for cancer.
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Highlights:
. The intervention connected patients in need with mental health services.
. Patients in need of mental health services were in more distress over time.
. Providers increased documenting and referring for mental health services.
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Table 1.

Description of the constructs assessed at baseline and at follow up from which tailored feedback reports were
created
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Construct Description
Demographic and Cancer Age, sex, marital status, education level, race, ethnicity, insurance provider, cancer history (e.g., type of
Information cancer, time since diagnosis, treatment received, number of times in remission, duration of treatment)

Mental Health Assessment

History of mental health diagnoses; if positive a drop down menu was presented that listed 11 common
mental health diagnoses (i.e., depression, bipolar, alcohol abuse, drug abuse, anxiety, panic attacks,
PTSD, ADD/ADHD, anorexia, bulimia, schizophrenia)

BHS *Depression (5 items)

Feelings of sadness; decreased pleasure in activities; feelings of worthlessness; hopelessness; trouble
concentrating

BHS *Anxiety (5 items)

Worry; tension or anxiety; irritability or easily angered; keyed up or on edge; trouble concentrating

BHS *Functional Disability (5
items)

Time had to cut down on work and spent activities as a result of any emotional problems; physical health
limitations (e.g., carrying groceries, climbing stairs); managing day-to-day life; getting along with others;
work, school, or household performance

BHS *Subjective Well Being (1
item)

How well getting along emotionally and psychologically

*Behavioral Health Status

An average of the anxiety, depression, functional disability, and subjective well-being scores; this scale is
psychometrically validated (30).

*Se/f-Repartea’ Distress

National Comprehensive Cancer Network’s (NCCN) distress thermometer

Social Support

Help and advice from others; emotional support, comfort, and understanding; people to help with
difficult time.

General Health Information

Documented health problems per patient report and general health status

*Alcohol Use

Alcohol Use Disorders Identification Test (AUDIT); frequency consuming alcoholic beverages; number
of drinks typically consumed when drinking; and frequency of binge drinking (Saunders et al, 31).

*Tobacco Use

History of tobacco use; tobacco products used in the 30 days prior to enrollment; quit attempts; number
of cigarettes per day; how many minutes after waking first cigarette (Heatherton et al, 32)

Total Number of Symptoms

Pain, tiredness or fatigue, nausea or vomiting, insomnia or sleep difficulties, difficulty with bowel
movements, and sexual difficulties or lack of interest in sex

*Patient-Provider Partnership (5
items)

Treated the patient in a friendly and courteous manner, cared about the patient as a person, listened to
patient, answered all questions, and had good communication with each other.

*Behavioral Health
Recommenaations

Whether or not oncologist had made specific recommendations (i.e., quit smoking, exercise daily, reduce
alcohol use, go to support groups or counseling services, increase fluid intake, eat nutritious foods).
Participants chose from a checklist of recommendations, indicating which recommendations had been
made explicitly by their oncologist.

*Caunse/ing/therap y Status

Whether or not presently in therapy

*Percepz‘ian of Benefit of Therapy

If not in counseling, perception of potential benefit to engaging in therapy at present time

* Interest in DR (Intervention
Group only)

Whether or not the patient is interested in having their information, in the form of a tailored report, sent
to a mental health counselor, matched to their insurance and zip code, who will contact them to set up an
initial therapy appointment.

*
indicates construct was also assessed at 2, 6, and 12 month follow up

Patient Educ Couns. Author manuscript; available in PMC 2021 March 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

O’Hea et al.

Table 2.

Chart Review Data Comparing Intervention and Control Groups

Intervention Control
Variable (n=405) (n=360) | P-value
n (%) n (%)
Mental Health Indicators
Depression 149 (36.8) 79 (21.9) | <.0001
Anxiety 63 (15.6) 36 (10.0) | 0.0223
Sleep disturbance 52 (12.8) 12 (3.3) <.0001
Sexual/intimacy difficulties 7@1.7) 7(1.9) 0.8239
Social support issues 3(0.7) 4(1.1) 0.5913
Marital problems 2 (0.5) 1(0.3) 0.6332
Drug use/abuse 12 (3.0) 6 (1.7) 0.2377
Alcohol use 12 (3.0) 17 (4.7) 0.2035
Tobacco use 1(0.2) 0(0.0) 0.3455
PTSD 5(1.2) 2(0.6) 0.3249
Mental Health Documentation - Positive | 232 (57.3) | 120 (33.3) | 0.8518
Mental Health Counseling | 106 (26.2) | 28 (7.8) | <.0001
Alcohol Counseling | 15 (3.7) | 3(0.8) | 0.0087
Smoking Counseling/Treatment | 22 (5.4) | 6 (1.7) | 0.0052
Attending Support Group | 163 (40.2) | 4(1.1) | <.0001
Attended Classes Offered at Hospital or Cancer Center | 22 (5.4) | 3(0.8) | 0.0003
Psychotropic Medication use During Review Period | 124 (30.6) | 125 (34.7) | 0.2236
Change in Psychotropic Medication Use
Psychotropics never used 80 (19.8) 94 (26.1) | 0.0363
Psychotropics remained stable 26 (6.4) 14 (3.9) 0.1165
At least 1 psychotropic changed 22 (5.4) 14 (3.9) 0.3144
Dose of at least 1 psychotropic changed 282 (69.6) 238 (66.1) | 0.2978
Patient Received Materials about Mental 1liness/Coping 16 (3.9) 3(0.8) 0.0053
Status of Onsite Evaluation for Mental Health Issues by a MHP
No, not evaluated 354 (87.4) 342 (95.0)
Yes, with negative results (the patient is not distressed) 11(2.7) 5(1.4) 0.0004
Yes, with positive results (the patient is distressed) 39 (9.6) 11 (3.1)
Patient has Documented ED Visits in the Past 6 Months | 59 (14.6) | 66 (18.3) | 0.1520
Patient has Documented Hospitalizations in the Past 6 Months | 65 (16.0) | 74 (20.6) | 0.1074
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Intervention Control
Variable (n=405) (n=360) | P-value
| new | nes |
Patient has Documented Outpatient Visits in the Past 6 Months | 382 (94.3) | 346 (96.1) | 0.2494
Patient has Documented Emergency Calls in the Past 6 Months | 47 (11.6) | 63 (17.5) | 0.0231

*
Note: p-values from XZ test and Fisher’s exact test where cell sizes are <5
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Table 3.

Differences Between Control and Intervention Group at Baseline

Page 19

Total Intervention Control P-
Variable n=836 n=415 n=421 value
| n (%)

BHS Worst 30% | 251 (30.0) 121 (29.2) 130 (30.9) 0.5870
Dynamic Referral Assignment

Offered, Rejected 133 (15.9) 133 (32.0)

Offered, Accepted 50 (6.0) 50 (12.0) - -

Not Offered 232 (27.8) 232 (55.9)
Sex

Male 118(14.1) 55 (13.2) 63 (15.0)

0.4774

Female 718(85.9) 360 (86.8) 358(85.0)
Marital Status

Married 542 (64.8) 271 (65.3) 271 (64.4)

Separated/Divorced/Widowed 219 (26.2) 112 (27.0) 107 (25.4) 0.4307

Never Married 75(9.0) 32 (7.7) 43 (10.2)
Education Level

<High school 43 (5.1) 22 (5.3) 21 (5.0)

High school graduate 214 (25.6) 113 (27.2) 101 (24.0) 0.5282

>High school 579 (69.3) 280 (67.5) 299 (71.0)
Hispanic/Latino Ethnicity 35(4.2) 18 (4.3) 17 (4.0) 0.8289
Ever seen a counselor or therapist

Yes, currently 68 (8.1) 32(7.7) 36 (8.6)

Yes, previously 239(28.6) 130 (31.3) 109 (25.9) 0.2190

No 529 (63.3) 253 (61.0) 276 (65.6)
Depression — ever | 204 (24.4)) | 97 (23.4) | 107 (25.4) | 0.4919
Bipolar/Manic Depression — ever | 16 (1.9) | 10 (2.4) | 6 (1.4) | 0.2989
Alcohol abuse/dependence — ever | 18 (2.2) | 9(2.2) | 9(2.1) | 0.9754
Drug abuse/dependence — ever | 8 (1.0) | 5(1.2) | 3(0.7) | 0.4648
Anxiety disorder — ever | 124 (14.8) | 59 (14.2) | 65 (15.4) | 0.6190
Panic attacks/disorder — ever | 56 (6.7) | 24 (5.8) | 32 (7.6) | 0.2932
PTSD — ever | 39 (4.7) | 19 (4.6) | 20 (4.8) | 0.9060
ADD/ADHD - ever | 16 (1.9) | 8(1.9) | 8(1.9) | 0.9769
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Total Intervention Control P-
Variable n=836 n=415 n=421 value
| n (%)

Anorexia — ever | 6 (0.7) | 4(1.0) | 2(0.5) | 0.4484
Schizophrenia — ever | 2(0.2) | 1(0.2) | 1(0.2) | 0.9999
Ever taken med for emotional problem

Yes, currently 168 (20.1) 81 (19.5) 87 (20.7)

Yes, previously 92(11.0) 48 (11.6) 44 (10.4) 0.8299

No 576 (68.9) 286 (68.9) 290 (68.9)
Ever used tobacco on a regular basis | 376 (45.0) | 190 (45.8) | 186(44.2) | 0.5554
Currently in remission | 443(53.0) | 225 (54.2) | 218(51.8) | 0.8158
Type of cancer most recently diagnosis

Breast 410 (49.0) 198 (47.7) 212 (50.4)

Lung 44 (5.3) 20 (4.8) 24 (5.7)

Colon/rectal 45 (5.4) 21(5.1) 24 (5.7)

Endometrial 72 (8.6) 31(7.5) 41(9.7) 0.5639

Prostate 13 (1.6) 7@1.7) 6 (1.4)

Leukemia 10 (1.2) 5(1.2) 5(1.2)

Other 242 (29.0) 133 (32.0) 109 (25.9)
Received most recent diagnosis

Today 22 (2.6) 12 (2.9) 10 (2.4)

Within past week 5 (0.6) 3(0.7) 2(0.5)

1-4 weeks ago 41 (4.9) 24 (5.8) 17 (4.0)

0.6243

1-3 months ago 119 (14.2) 57 (13.7) 62 (14.7)

4-6 months ago 97 (11.6) 42 (10.1) 55 (13.1)

>6 months ago 552 (66.0) 277 (66.7) 275 (49.8)

Mean +/- Standard Deviation
(Range)

Score variables (high is good)

BHS

| 4.1+/-0.7(1.5-5.0)

| 4.1 +/- 0.7(1.5-5.0) | 4.1 +/-0.7(1.7-5.0) | 0.5946

Functional Disability

| 4.2 +/-0.8(1.4-5.0)

4.2 +/- 0.9(1.6-5.0)

| 4.2 +/-0.8(1.4-5.0) | 0.9448

Subjective Well-Being

| 3.9 +/-0.9(1.0-5.0)

3.8 +/- 0.9(1.0-5.0)

| 3.7 +/-0.9(1.0-5.0) | 0.6587

Anxiety

| 3.3 +/-0.6(1.0-4.0)

3.3 +/- 0.6(1,2-4.0)

| 3.3 +/-0.6(1.0-4.0) | 0.3010

Depression

| 3.5 +/-0.5(1.2-4.0)

3.5 +/- 0.5(1.2-4.0)

| 3.5 +/-0.5(1.2-4.0) | 0.5363

Total symptoms

| 4.2 +/-0.7(1.3-5.0)

4.2 +/- 0.7(1.3-5.0)

| 4.2 +/-0.7(1.6-5.0) | 0.3577
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Total Intervention Control P-
Variable n=836 n=415 n=421 value
| n (%)
| Mean +/- Standard Deviation |
Cancer team scales (1-5; high is better) | | | |
Cares about me as a person | 4.6 +/-0.8 | 46+/-0.8 | 4.6 +/-0.7 | 0.9393
Listens to what | have to say | 4.6 +/-0.8 | 46+/-0.8 | 4.6 +/-0.8 | 0.4530
Answers all of my questions | 4.7 +/-0.7 | 4.7 +/-0.8 | 4.7 +/-0.7 | 0.9963
Treats me in a friendly and 4.7 +/-0.9 47+/-0.9 4.7+/-0.8 0.8723
courteous manner
Number of mental health diagnoses — 0.6 +/-1.0 0.6 +/-1.0 0.6 +/-1.1 0.4499
ever
General health rating (1-5; high is 3.2+/-0.9 3.1+/-09 3.2+/-0.9 0.1412
better)
Physical health limitations in moderate 1.6 +/-0.7 1.6 +/-0.7 1.5+/-0.7 0.3021
activities past 2 weeks (1-3; high is
WOrse)
Activity level past two weeks (1-6; 2.0+/-1.2 20+/-1.2 2.1+/-1.2 0.2951
high is worse)
Number of cancer treatments 1.2 +/-0.6 1.2+/-0.6 1.2 +/-0.6 0.3737

Page 21

*
Note: p-values for categorical variables from XZ test and Fisher’s exact test where cell sizes are <5; continuous variables from Student’s t-test
with Satterthwaite adjustment for unequal variances
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Differences Between Control and Intervention Groups at Baseline for the Top 30% Distressed Patients

Table 4.

Page 22
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Total Intervention Control P-
Variable n=251 n=121 n=130 value
n (%)
Sex
Male 36 (14.3) 15 (12.4 21(16.2)
0.3961
Female 215 (85.7) 106 (87.6) 109 (83.8)
Marital Status
Married 144 (57.4) 67 (55.4) 77 (59.2)
Separated/Divorced/Widowed 80 (31.9) 44 (36.4) 36 (27.7) 0.2242
Never Married 27 (10.8) 10 (8.3) 17 (13.1)
Education Level
<High school 21(8.4) 11(9.1) 10 (7.7)
High school graduate 68 (27.1) 36 (29.8) 32 (24.6) 0.2242
>High school 162 (64.5) 74 (61.2) 88 (66.7)
Hispanic/Latino Ethnicity 16 (6.4) 8 (6.6) 8 (6.2) 0.8821
Ever seen a counselor or therapist
Yes, currently 42 (16.7) 21(17.4) 21(16.2)
Yes, previously 78 (31.1) 40 (33.1) 38 (29.2) 0.7214
No 131 (52.2) 60 (49.6) 71 (54.6)
Depression — ever | 119 (47.4) | 56 (46.3) | 63 (48.5) | 0.7296
Bipolar/Manic Depression — ever | 12 (4.8) | 5(3.9) | 7 (5.4) | 0.4719
Alcohol abuse/dependence — ever | 10 (4.0) | 5(4.1) | 5(3.8) | 0.9078
Drug abuse/dependence — ever | 3(1.2) | 2(1.7) | 1(0.8) | 0.5198
Anxiety disorder — ever | 64 (25.5) | 29 (24.0) | 35 (27.0) | 0.5913
Panic attacks/disorder — ever | 22 (8.8) | 9 (7.4) | 13 (10.0) | 0.4732
PTSD — ever | 24 (9.6) | 13 (10.7) | 11 (8.5) | 0.5390
ADD/ADHD - ever | 6(2.4) | 2(1.7) | 4(3.1) | 0.4605
Anorexia — ever | 4 (1.6) | 2(1.7) | 2(1.5) | 0.9423
Schizophrenia — ever | 2(0.8) | 1(0.8) | 1(0.8) | 0.9594
Ever taken med for emotional problem
Yes, currently 94 (37.4) 46 (38.0) 48 (36.9) 0.9873
Yes, previously 29 (11.6) 14 (11.6) 15 (11.5) '
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Total Intervention Control P-
Variable n=251 n=121 n=130 value
| "0 |
No | 128 (51.0) | 61 (50.4) | 67 (51.5) |
Ever used tobacco on a regular basis | 126 (50.2) | 62 (51.2) | 64 (49.2) | 0.7504
Currently in remission | 98 (39.0) | 45 (37.2) | 53 (40.8) | 0.9410
Type of cancer most recently diagnosed
Breast 104 (41.4) 45 (37.2) 59 (45.4)
Lung 19 (7.6) 7(5.8) 12 (9.2)
Colon/rectal 17 (6.8) 8(6.6) 9(6.9)
Endometrial 23(9.1) 10 (8.3) 13 (10.0) 0318
Prostate 5(2.0) 3(25) 2(15) 0
Leukemia 2(0.8) 2(1.7) 0(0.0)
Other 81(32.3) 46 (38.0) 35(26.9)
Received most recent dx
Today 7(2.8) 3(2.5) 4(3.1)
Within past week 2 (0.8) 2(1.7) 0(0.0)
1-4 weeks ago 17 (6.8) 9 (7.4) 8 (6.2) 0748
1-3 months ago 48 (19.1) 22 (18.2) 26 (20.0) '
4-6 months ago 31 (12.4) 16 (13.2) 15 (11.5)
>6 months ago 146 (58.2) 69 (57.0) 77 (59.2)
| Mean +/- Standard Deviation (Range) |
Score variables (high is good) | | | |
BHS | 3.2 +/-0.4 (1.5-3.8) | 3.2+/- 0.4 (1.5-3.8) | 3.2+/-0.5(1.7-3.8) | 0.8483
Functional Disability | 3.2 +/-0.7 (1.4-4.7) | 3.1 +/- 0.7 (1.6-4.7) | 3.3 +/-0.6 (1.4-4.7) | 0.0843
Subjective Well-Being | 2.9 +/-0.5 (1.0-4.0) | 2.9 +/- 0.5 (1.0-4.0) | 2.9 +/-0.5 (1.0-4.0) | 0.8067
Anxiety | 2.7 +/-0.6 (1.0-4.0) | 2.8 +/- 05 (1.2-3.8) | 2.6 +/-0.6 (1.0-4.0) | 0.1119
Depression | 2.9 +/-0.5 (1.2-4.0) | 2.9 +/- 0.5 (1.2-3.8) | 2.9 +/-0.5 (1.2-4.0) | 0.9893
Total symptoms | 3.4 +/-0.7 (1.3-4.9) | 3.5+/- 0.6 (1.3-4.7) | 3.4 +/-0.7 (1.6-4.9) | 0.4002
| Mean +/- Standard Deviation |
Cancer team scales (1-5; high is better) | | | |
Cares about me as a person | 4.5+/-0.8 | 45+/-0.8 | 45+/-0.8 | 0.8939
Listens to what | have to say | 4.5 +/-0.8 | 4.5 +/-0.7 | 4.4 +/-0.9 | 0.1880
Answers all of my questions | 45+/-0.8 | 45+/-08 | 45+/-0.8 | 0.8187
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) | Total | Intervention | Control P-
Variable n=251 n=121 n=130 value
| 09 |

Treats me in a friendly and courteous manner | 4.6 +/-0.9 | 4.6 +/-0.9 | 4.6 +/-0.9 | 0.9685
Number of mental health diagnoses — ever | 1.1+/-1.3 | 1.0+/-1.2 | 1.1+/-1.3 | 0.6157
General health rating (1-5; high is better) | 2.6 +/-0.8 | 2.6+/-08 | 2.6 +/-0.9 | 0.5756
Physical health limitations in moderate activities 2.1+/-0.7 | 22+/-0.7 | 2.0+/-0.7 0.0998
past 2 weeks (1-3; high is worse)
Activity level past two weeks (1-6; high is worse) | 2.9+/-1.3 | 29+/-13 | 3.0+/-1.2 | 0.6341
Number of cancer treatments | 1.3+/-0.7 | 1.3+/-0.6 | 1.2 +/-0.7 | 0.3889

*
Note: p-values for categorical variables from XZ test; continuous variables from Student’s t-test with Satterthwaite adjustment for unequal

variances
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