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Abstract
Purpose. Survivors and informal caregivers often experience distressing symptoms after the end of cancer treatment. This study
tested an adaptive symptom management intervention against attention control on symptom severity and health services use
during 24 weeks after baseline assessment. The exploratory aim was to evaluate whether intervention effects differed according
to rural or urban residence and sociodemographic factors.

Methods. In this parallel-arm randomized controlled trial, survivor-caregiver dyads (N = 229) were randomized 1:1 to an adaptive
symptom management intervention or attention control. The adaptive intervention included 16 weekly telephone calls from a
paraprofessional with suggestions to use a printed Symptom Management and Survivorship Handbook with symptom
management strategies. If the survivor’s psychological distress remained elevated during the first 8 weeks, an 8-week telephone
interpersonal counseling (TIPC) intervention was added for the dyad. Symptom outcomes included severity index of 16 symptoms
other than depression or anxiety during weeks 1–17 and 24, and depressive and anxiety symptoms at weeks 17 and 24. Scheduled
and unscheduled health service use was self-reported by survivors and caregivers at weeks 17 and 24. Linear mixed effects
models were used to assess differences between trial arms over time on symptoms and health services uses.

Results. Median time since survivor’s cancer diagnosis was 20 months, with 9 months since treatment completed. Survivors and
caregivers were over 60 years old on average; 67% of caregivers were spouses or partners. Out of 114 dyads randomized to the
adaptive intervention, 28 (24.5%) needed the addition of TIPC. The symptom distress index was reduced in the intervention arm
compared to attention control for survivors (mean difference − 6.42, 95% CI [-9.12, -3.72], p<.01) and caregivers (mean difference − 
5.41, 95% CI [-8.09, -2.73], p < 01). Anxiety scores were reduced significantly for both survivors and caregivers, whereas depression
reductions were statistically significant for caregivers but not survivors. There were no differences between trial arms on
scheduled or unscheduled health services use. Exploratory moderator analyses indicated greater intervention effects on the
symptoms for survivors living in rural as compared to urban areas and survivors of Hispanic ethnicity compared to non-Hispanic
White (NHW) participants. Hispanic caregivers also benefited more than NHW caregivers in reduction of symptoms and
depression.

Conclusions. The adaptive intervention can relieve symptoms for all survivors and caregivers, with larger improvements for rural
residents and people of Hispanic ethnicity.

Background
After treatment ends, cancer survivors require management of persistent physical and psychological symptoms that, in some
cases, intensify.[1] The post-treatment period presents new challenges for many survivors because many symptoms linger as
survivors transition from oncology to primary care.[2] Caregivers also experience psychological distress and caregiving burden
after the survivor’s treatment.[3] The role of informal caregivers remains important during this post-treatment period, and
symptom management interventions are needed for both survivors and caregivers. Unfortunately, social drivers of health (SDH)
care use (e.g., distance to specialty care centers, available primary care providers, and public transportation) make access to care
difficult, especially for survivors and caregivers who reside in rural areas.[4] The specific aims of this research were to (1)
determine if a need-based adaptive intervention results in lower psychological distress (depression and anxiety) and severity of
other symptoms (primary outcomes) and more appropriately scheduled and less unscheduled health services use (secondary
outcomes) among survivors and caregivers compared to an attention control, and (2) to explore whether rural versus urban
residence and associated (SDH) factors (e.g., ethnicity, socio-economic status [SES]) moderate the effects of the intervention
among survivors and caregivers.

Physical and psychological symptoms present during survivors’ treatment can persist for years post-treatment.[5] Clinically
significant depressive symptoms were reported by 67% of survivors,[6] and one year after treatment, 45–50% of cancer survivors
take psychiatric medications, which is a substantially higher rate than in the general population.[7] There is a strong association
between depression and other symptoms commonly experienced in this population such as fatigue, pain, and sleep disruption.[8]
Survivors with depressive or anxiety symptoms also have more patient care visits and higher rates of hospitalization.[9] Thus,
depressive or anxiety symptoms are sentinel for elevated overall symptom burden.[10]
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Caregivers experience psychological distress, exhaustion, financial burdens, and role changes following a cancer diagnosis.[11]
Caring for the survivor often has negative consequences for caregiver health.[12] Between 30–50% of caregivers experience
increased psychiatric morbidity, fatigue, and sleep impairment.[13, 14] Down-regulated well-being in caregivers can compromise
their abilities to care for themselves and others, potentially worsening survivors’ health outcomes.[15] Survivors whose caregivers
have depressive symptoms report poorer quality of care.[16] Therefore, caregiver welfare is not only an important clinical endpoint
in its own right, but is consequential to cancer survivor well-being. Psychosocial interventions directly improve caregivers’ health,
reduce psychological distress[17] and are potentially beneficial to both survivors and their caregivers.

Symptoms such as pain and psychological distress are prominent drivers of health services use.[18] Lower symptom severity is
associated with lowered unscheduled health services use such as hospitalizations, urgent care, and emergency department (ED)
visits.[19] In contrast, higher levels of depression and anxiety, for example, are associated with poorer health in survivors and
caregivers and greater unscheduled health care usage.[19]

In this research, we tested the efficacy of an adaptive intervention consisting of an educational Symptom Management and
Survivorship Handbook (SMSH) intervention with an available need-based step up to a psychosocial Telephone Interpersonal
Counselling (TIPC) intervention for survivors or caregivers with persistent psychological distress. Both components of the
intervention were delivered by telephone in English or Spanish to maximize accessibility.

The SMSH is an evidence-based printed self-management guide with symptom-specific chapters.[20] Each chapter contains
information on what the symptom is, how people describe the symptom, the causes of the symptom, and a set of strategies
presented for managing the symptom. The strategies include medication use, communication with healthcare providers, family
members and friends, and lifestyle modifications such as diet and physical activity.[21] Trained health paraprofessionals call the
participants and suggest using the SMSH chapters based on symptoms. The SMSH, and the Symptom Management Toolkit from
which it was adapted, have been tested in multiple randomized clinical trials with demonstrated efficacy. [22, 23]

The 8-week TIPC intervention delivered by social workers using interpersonal communication techniques[24], targets
psychological distress and its connection to social support and interpersonal communication with social network members. Like
the SMSH, TIPC has also been shown to be efficacious for management of psychological distress in cancer survivors and their
caregivers though multiple randomized controlled trials against attention control, telephone health education, and exercise.[25, 26]

Recent evidence supports the combination of SMSH + TIPC[23, 27] to build an adaptive intervention whereby all participants
received the low intensity SMSH component first, with the availability of the higher intensity TIPC component for those with
persistent distress. Our past research on SMSH and TIPC has addressed the questions of whether (1) it is necessary to start TIPC
initially or add it only if there is no response to SMSH, and (2) the addition of TIPC to SMSH for non-responders results in improved
outcomes compared to continued SMSH alone. Based on those findings we formulated the optimal decision rule of starting with
SMSH alone and adding TIPC only if there is a demonstrated need. This study was a confirmatory trial of the adaptive intervention
that was developed in previous phases of multiphase optimization strategy.[28]

Social drivers of health (SDH) are community level factors that influence health outcomes, in part, by facilitating or limiting access
to health care services. We investigated rural versus urban residence, ethnicity, level of education, employment, and income as
potential moderators of intervention effects. These factors could potentially moderate the effect of the adaptive intervention by
providing services that may otherwise be lacking due to SDHs that may reduce symptom management and health service access.

Rural residents have less access to health care than urban residents due to cultural, financial, and transportation barriers, scarcity
of services, lack of trained health care professionals, and poor internet access, and consequently have high risk for symptom
burden.[29] Rural caregivers also report extensive challenges associated with geographic isolation, financial and emotional strain,
inadequate access to transportation, and limited healthcare access.[30] Some of these obstacles are amenable to our intervention
as telephone delivery of health information to rural residents has been associated with decreased feelings of social isolation and
psychological distress.[31]

Hispanic survivors experience higher symptom occurrence[32], depression related treatment delays[33], and a higher cumulative
symptom count during long-term survivorship[34] compared to their non-Hispanic White (NHW) counterparts. Hispanic cancer
caregivers report higher caregiver burden[35] and often cite lack of language-appropriate services as an unmet need during
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survivorship.[36] Other SDHs explored in this investigation include education, employment, and the relationship between survivor
and partner (i.e., spouse/partner vs. other), as less formal education, lack of employment, and being a spousal caregiver have
been linked to higher symptoms in survivors and caregivers.[37–39]

Methods
The trial was registered on ClinicalTrials.gov (NCT05360498, 4/27/22) and approved by the University of Arizona Institutional
Review Board (STUDY00000923). After both members of the survivor-caregiver dyad completed the baseline telephone interview,
dyads were randomized 1:1 to either the adaptive intervention or attention control. A computerized minimization procedure was
run by the project coordinator to ensure allocation concealment. Balancing factors in minimization were the survivor’s site of
cancer, receipt of chemotherapy, rural or urban residence, and survivor-caregiver relationship (spouse/partner or other).

Participants
Inclusion criteria for the survivors were: 1) age 18 or older; 2) scheduled to complete curative intent cancer treatment within the
next 4 weeks, or have completed it within 5 years; 3) able to perform basic activities of daily living; 4) cognitively oriented to time,
place, and person (recruiter determined); 5) able to speak and understand English or Spanish; 6) access to a telephone and 7) has
an informal caregiver who can be any relationship type (e.g., spouse, sibling, parent, friend) who was willing to participate with
them. Exclusion criteria for survivors were: 1) diagnosis of psychotic disorder in the health record; 2) nursing home resident; 3)
bedridden; and 4) currently receiving counseling and/or psychotherapy. Inclusion criteria for the caregivers were: 1) age 18 or
older; 2) able to speak and understand English or Spanish; 3) telephone access; 4) not currently receiving counseling and/or
psychotherapy; and 5) not currently treated for cancer.

In total, 230 dyads were included in the study. Of these, 179 (78%) were recruited at the oncology settings where survivors had
their cancer surveillance visits; 159 of the 179 dyads were from Tucson, Arizona and the surrounding areas, and 20 were from
other areas in Arizona. The other 51 dyads were identified through an online business that recruits research participants.

Procedure
Recruiters at oncology settings who held research roles explained the study either in person or by telephone. Survivors and
caregivers individually signed paper or e-consent informed consent forms, in English or Spanish, based on their preference (88%
English, 12% Spanish). Following consent, survivors and caregivers were contacted separately via the telephone for baseline
interviews, and each interview lasted approximately 30 minutes with participants receiving a $30 retail gift card after interview.

In the intervention arm, participants received a printed SMSH. The SMSH was mailed to dyads, after which they were called by a
trained paraprofessional, to assess symptoms from the General Symptom Distress Scale (see Measures section) on a 0–10 scale.
Participants who rated a symptom at ≥ 4 were directed to the appropriate SMSH chapter and interventionists also assessed
enactment of SMSH strategies suggested in the prior week. For symptoms at 7 or higher, survivors and caregivers in both arms
were asked to contact their health care provider. If psychological distress (depressive or anxiety symptoms) was 4 or higher for
any two consecutive weeks during weeks 2–8, for either survivor or caregiver, TIPC was added for the dyad with 8 weekly calls.
TIPC is delivered by social workers over the telephone to discuss psychological distress and its connection to social support,
social roles, and interpersonal communication with social network members. Weekly calls average about 30 minutes. Counselors
tailor the counseling intervention for the participant’s specific needs as expressed during sessions while adhering to a structured
protocol based on principles of interpersonal psychotherapy.[24] If neither member of the dyad reported elevated and persistent
psychological distress in the first 8 weeks, the dyad continued through week 16 with the SMSH only.

In the attention control condition, weekly calls included assessment of symptoms only with no SMSH or TIPC. In this condition, the
intervener asked survivors and caregivers to review the NCI brochure Facing Forward: Life After Cancer Treatment,[40] which
represent the standard of care in survivorship, with no further discussion.

Measures
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Participant demographics that were obtained included age, gender, education, employment, health insurance, ethnicity, race,
marital status, relationship between the survivor and caregiver, and living arrangement.

Rural or urban residence ─ was determined based on the ZIP codes listed in Federal Office of Rural Health Policy data files
available from the Health Resources and Services Administration. Although “rural” is defined by the US Census Bureau[41] as
population not urban (urban with population ≥ 50,000), there are some populations ≥ 50,000 that share similar limitations with
those < 50,000 in terms of access to care, which is reflected in this classification. Most survivors and caregivers lived in the same
ZIP code, and when they did not, the survivor’s ZIP code was used for the dyad’s classification as rural or urban.

Comorbid health conditions ─ were assessed with the Bayliss Disease Burden Morbidity Assessment.[42] This self-report
instrument assesses whether a participant was told by a doctor or nurse that they have one of 23 conditions; the count of
conditions was derived.

Symptom outcomes
Eighteen symptoms were assessed weekly using the adapted General Symptom Distress Scale (GSDS)[43]: depression, anxiety,
and 16 other symptoms: fatigue, sleep difficulties, pain, headache, difficulty concentrating or remembering things, lack of appetite,
nausea, vomiting, constipation, diarrhea, numbness or tingling, skin rashes or sores, swelling in arms, legs, hands or feet,
weakness, shortness of breath, and cough. Respondents indicated the presence of each symptom (yes/no) and rated their
distress on the scale from 1 to 10. The 0–10 ratings of 16 symptoms other than depression and anxiety were summed into an
index at baseline interview, each weekly contact (weeks 1–16), weeks 17 and 24 interviews. Internal consistency reliability is not
applicable to an index.

Psychological Distress
In addition to brief GSDS ratings of depression and anxiety used for determination of the need for TIPC, detailed measures of
depression and anxiety were the Patient Reported Outcomes Measurement Information System (PROMIS)[44] 8-item Depression
short form, and PROMIS 8-item Anxiety short form during interviews at baseline, weeks 17 and 24. The PROMIS scores were on
the t-metric with a mean of 50 and a standard deviation of 10 for the general US population. Higher scores reflect greater
depression or anxiety.

Health services use
Unscheduled (e.g., hospitalizations, urgent care, ED visits) and scheduled health services use (primary care, specialty care other
than oncology, and oncology for survivors) ─ were measured at baseline, week 17, and week 24 over the telephone. Each dyad
member was asked to recall unscheduled and scheduled visits and for each service.

Statistical Analysis
Survivor and caregiver baseline characteristics were summarized. Attrition was examined in terms of counts and baseline
characteristics. The primary analyses followed the intent to treat approach analyzing data regardless of adherence to
interventions. For the analysis of the GSDS symptom distress index, linear mixed effects (LME) models related repeated measures
of the index over weeks 1–17 and 24 to baseline version of the outcome, trial arm, time (week), and factors used in randomization.
Two random effects were specified: for dyad (with survivor and caregiver nested within the same dyad), and time (repeated
measures nested within individual). A similar approach was followed for the analysis of two repeated measures (weeks 17 and 24)
of PROMIS depression and anxiety.

The analyses of the secondary outcomes of health services use were performed separately for survivors and caregivers using
logistic regression for each service use over 24 weeks since baseline using interview data, adjusting for baseline service use and
factors used in randomization. If service use was reported in either the weeks 17 or 24 interview, it was defined as “yes” over 24
weeks (6 months). For survivors and caregivers who completed only one of the 17- or 24-week interviews and did not endorse
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services use, sensitivity analyses were conducted for two scenarios of treating missing values as using or not using heath service
over 24 weeks under a Missing at Random assumption.

Exploratory moderation analyses for symptom outcomes were performed for the following potential moderators: rural versus
urban residence, Hispanic ethnicity versus non-Hispanic White, employment (full or part time versus other), level of education (4-
year college or graduate degree versus other), and survivor-caregiver relationship (spouse/partner versus other) by adding the trial
arm by the potential moderator interaction to the mixed models.

All statistical tests were two-sided at .05 level of significance and conducted in SAS 9.4. In exploration of moderating effects, we
noted p-values < .10 for the trial arm by potential moderator interaction term for survivors or caregivers, and effect sizes exceeding
d = 0.5 for differences in intervention effects according to the levels of the potential moderator.

Sample size and power considerations
The trial was powered to detect the between-arm differences in symptom outcomes corresponding to effect size of Cohen’s d = 
0.63 with power of .80 in two-sided tests at .05 level of significance. The resulting sample size requirement was n = 41 dyads per
arm (82 total to randomize). With a projected 23% attrition, we planned to recruit to n = 106 dyads total. This planned sample size
was exceeded as we enrolled N = 230 dyads and analyzed N = 229. Given the achieved sample size, the effect size of Cohen’s d = 
0.37 or higher for between-arm comparisons (main intervention effect) was detectable as statistically significant. The analyses of
moderating effects were exploratory and hypothesis-generating, thus formal power analysis was not applicable.

Results
Sample demographics and descriptive statistics appear in Table 1. Median time since the survivor’s cancer diagnosis was 20
months and median time since completion of the survivor’s cancer treatment was 9 months. At baseline, mean scores of PROMIS
depression for survivors and caregivers were approximately ½ standard deviation better (lower) than the mean of the general US
population. Few participants dropped out after baseline (Fig. 1). Out of 114 dyads randomized to the adaptive intervention, 28
(24.5%) needed the addition of TIPC.
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Table 1
Characteristics of survivors and caregivers

Age Survivors, Mean (SD) or N
(%)

N = 230

Caregivers, Mean (SD) or N
(%)

N = 230

63.90 (12.97) 61.03 (14.01)

Number of comorbid conditions 5.84 (2.84) 4.21 (2.90)

Gender    

Female 135 (59%) 146 (63%)

Male 95 (41%) 84 (37%)

Race/ethnicity    

Hispanic 67 (29%) 65 (28%)

Non-Hispanic white 150 (67%) 149 (65%)

Other or missing 12 (5%) 16 (7%)

Relationship: caregiver is survivor’s    

Child 26 (11%)  

Parent 10 (4%)  

Friend 18 (8%)  

Other 9 (4%)  

Sibling 14 (6%)  

Spouse 153 (67%)  

Location of residence    

Rural 84 (37%)  

Urban 146 (63%)  

Living arrangement    

Separately 67 (29%)  

Together 162 (70%)  

Missing 1 (< 1%)  

Marital status    

Divorced 22 (10%) 18 (8%)

Married/Living with a partner 177 (77%) 181 (79%)

Single/never married 16 (7%) 23 (10%)

Widowed 15 (6%) 8 (3%)

Level of education    

High school or less 70 (30%) 57 (25%)

Vocational school/some college 42 (18%) 55 (24%)

* PROMIS=Patient-Reported Outcomes Measurement Information System; SD=standard deviation
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Age Survivors, Mean (SD) or N
(%)

N = 230

Caregivers, Mean (SD) or N
(%)

N = 230

63.90 (12.97) 61.03 (14.01)

4-year college 55 (24%) 49 (21%)

Graduate/professional degree 63 (27%) 68 (30%)

Missing 0 (0%) 1 (< 1%)

Income    

Under $40,000 71 (31%) 55 (24%)

$40,000-$69,999 39 (17%) 51 (22%)

$70,000-$99,999 46 (20%) 47 (20%)

$100,000 or more 64 (28%) 67 (29%)

Missing 10 (4%) 10 (4%)

Income meets needs    

Not at all 10 (4%) 6 (3%)

Barely 79 (34%) 65 (28%)

Meets needs 136 (59%) 153 (67%)

Missing 5 (2%) 6 (3%)

Employment    

Full time 46 (20%) 72 (31%)

Part time/ Unemployed but seeking employment 42 (18%) 29 (13%)

Other (retired, disabled, homemaker) 142 (62%) 128 (56%)

Missing 0 (0%) 1 (< 1%)

Survivor’s site of cancer    

Breast 96 (42%)  

Colon 12 (5%)  

Lung 7 (3%)  

Prostate 13 (6%)  

Other 102 (44%)  

Survivor’s cancer recurrent    

No 196 (85%)  

Yes 28 (12%)  

Missing 6 (3%)  

Symptom severity index 25.80 (21.33) 17.42 (17.71)

PROMIS Depression score 45.49 (8.49) 44.06 (7.19)

PROMIS anxiety score 47.82 (9.59) 46.89 (9.24)

* PROMIS=Patient-Reported Outcomes Measurement Information System; SD=standard deviation
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Age Survivors, Mean (SD) or N
(%)

N = 230

Caregivers, Mean (SD) or N
(%)

N = 230

63.90 (12.97) 61.03 (14.01)

Hospitalizations in the past 6 months    

Yes 41 (18%) 9 (4%)

No 188 (82%) 220 (96%)

Missing 1 (< 1%) 1 (< 1%)

Urgent care or ED use in the past 6 months    

Yes 73 (32%) 61 (27%)

No 157 (68%) 168 (73%)

Missing 0 (0%) 1 (< 1%)

Number of primary care visits in the past 6 months    

0 61 (27%) 75 (33%)

1 82 (36%) 96 (42%)

2–4 78 (34%) 52 (23%)

5 or more 9 (4%) 5 (2%)

Missing 0 (0%) 2 (1%)

Number of specialty care (other than oncology) visits in the past
6 months

   

0 72 (31%) 105 (46%)

1 53 (23%) 60 (26%)

2–4 69 (30%) 52 (23%)

5 or more 35 (15%) 12 (5%)

Missing 1 (< 1%) 1 (< 1%)

Number of oncology visits in the past 6 months    

0 14 (6%)  

1–4 158 (69%)  

5 or more 57 (25%)  

Missing 1 (< 1%)  

* PROMIS=Patient-Reported Outcomes Measurement Information System; SD=standard deviation

The GSDS symptom distress score was reduced in the intervention arm compared to attention control for survivors (mean
difference − 6.42, 95% CI [-9.12, -3.72], p<.01) and caregivers (mean difference − 5.41, 95% CI [-8.09, -2.73], p < 01). PROMIS anxiety
scores were reduced significantly for both survivors and caregivers, whereas PROMIS depression reductions were statistically
significant for caregivers but not survivors (Table 2). There were no differences between trial arms on scheduled or unscheduled
health services use (Table 3). This finding did not change appreciably in two sensitivity analyses treating missing data on health
services use as a “yes” or a “no”.
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Table 2
Differences between trial arms on symptom outcomes over time (main intervention effect) for survivors and caregivers

Outcome Survivors Caregivers

Intervention
arm, LS Mean
(SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(SE), (95%
CI)

P Intervention
arm, LS Mean
(SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(95% CI)

P

Symptom
distress index
(GSDS, weeks
1–17 and 24)

15.06 (0.99) 21.48
(1.02)

-6.42 (1.38),
(-9.12, -3.72)

< .01 11.82 (1.00) 17.23
(0.99)

-5.41 (1.37),
(-8.09,
-2.73)

< .01

PROMIS
depression
(weeks 17 and
24)

43.75 (0.49) 44.79
(0.49)

-1.04 (0.68),
(-2.38, 0.30)

.13 41.94 (0.50) 44.21
(0.50)

-2.26 (0.68),
(-3.61,
-0.92)

< .01

PROMIS
anxiety
(weeks 17 and
24)

45.91 (0.62) 48.05
(0.62)

-2.14 (0.86),
(-3.83, -0.45)

.01 44.23 (0.63) 46.99
(0.62)

-2.75 (0.86),
(-4.44,
-1.06)

< .01

*GSDS=General Symptom Distress Scale; PROMIS= Patient-Reported Outcomes Measurement Information System; LS=Least
square; SE=standard error; CI=confidence interval. Models adjusted for adjusted for baseline version of the outcome, survivor-
caregiver relationship (spouse/partner or not), residence (rural or urban), and type of survivor’s last systemic cancer treatment
(chemotherapy/targeted therapy or hormonal therapy only)
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Table 3
Comparison of trial arms on health services uses during 24 weeks after baseline for survivors and caregivers

Outcome Survivors Caregivers

Intervention
arm, N (%)

Attention
control
arm,

N (%)

Adjusted OR
for trial arm
comparison,
(95% CI)

P Intervention
arm, N (%)

Attention
control
arm,

N (%)

Adjusted OR
for trial arm
comaprison,
(95% CI)

P

Hospitalizations     1.27 (0.58,
2.83)

0.55     Not tested
due to low
counts

 

Yes 16 (14%) 14
(12.2%)

6 (5.7%) 4 (3.6%)

No 92 (80.7%) 96
(83.5%)

97 (92.4%) 104
(93.7%)

ED or urgent care
visits

    1.17 (0.65,
2.14)

0.60     1.32 (0.66,
2.66)

0.43

Yes 34 (29.8%) 32
(27.8%)

    25 (23.8%) 22
(19.8%)

   

No 73 (64%) 79
(68.7%)

    78 (74.3%) 86
(77.5%)

   

Primary care
visits

    0.62 (0.33,
1.17)

0.15     0.75 (0.41,
1.36)

0.34

Yes 77 (67.5%) 88
(76.5%)

    67 (63.8%) 75
(67.6%)

   

No 31 (27.2%) 22
(19.1%)

    37 (35.2%) 33
(29.7%)

   

Specialty care
visits other than
oncology

    0.83 (0.40,
1.73)

0.62     1.20 (0.62,
2.34)

0.59

Yes 84 (73.7%) 92 (80%)     68 (64.8%) 69
(62.2%)

   

No 23 (20.2%) 19
(16.5%)

    35 (33.3%) 39
(35.1%)

   

Oncology visits     0.50 (0.19,
1.25)

0.15 N/A N/A N/A N/A

Yes 94 (82.5%) 102
(88.7%)

           

No 14 (12.3%) 8 (7%)            

*OR=odds ratio: CI=confidence interval; models adjusted for baseline version of the outcome, survivor-caregiver relationship
(spouse/partner or not), residence (rural or urban), and type of survivor’s last systemic cancer treatment
(chemotherapy/targeted therapy or hormonal therapy only)

Exploratory moderator analyses indicated greater intervention effects on the GSDS symptoms for survivors living in rural areas and
survivors of Hispanic ethnicity (Table 4). Hispanic caregivers also benefited more from the adaptive intervention than NHW on the
GSDS symptoms; Hispanic survivors also had greater reductions in PROMIS depression compared to NHW survivors. There was
no evidence of moderating effects by survivor-caregiver relationship, level of education, income, or employment.
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Table 4
Moderating effects of residence type and Hispanic ethnicity for symptom outcomes of survivors and caregivers. P-values<.10 and

effect sizes Cohen’s d > 0.5 are bolded
Outcome   Rural residents Urban residents

P-value
and effect
size for the
moderating
effect

Intervention
arm, LS
Mean (SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(SE),
(95% CI)

P Intervention
arm, LS
Mean (SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(95% CI)

P

Survivors’
GSDS
symptom
severity
index
(weeks 1–
17 and
week 24)

P = 0.04, d 
= 0.72

14.33 (1.60) 24.45
(1.61)

-10.12
(2.25),
(-14.54,
-5.71)

< .01 15.10 (1.22) 19.33
(1.25)

-4.23
(1.72),
(-7.61,
-0.85)

.01

Caregivers’
GSDS
symptom
severity
index
(weeks 1–
17 and
week 24)

P=.37 d = 
0.31

11.51 (1.62) 18.53
(1.61)

-7.02
(2.27),
(-11.47,
2.56)

< .01 11.62 (1.24) 16.09
(1.23)

-4.47
(1.72),
(-7.84,
-1.11)

< .01

Survivors’
PROMIS
depression
(weeks 17
and 24)

P=.55, d = 
0.22

43.56 (0.81) 45.13
(0.78)

-1.57
(1.12),
(-3.77,
0.63)

.15 43.84 (0.61) 44.57
(0.61)

-0.73
(0.86),
(-2.41,
0.95)

.40

Caregivers’
PROMIS
depression
(weeks 17
and 24)

P=.99, d = 
0.00

41.89 (0.81) 44.15
(0.80)

-2.26
(1.14),
(-4.50,
-0.03)

.047 41.97 (0.62) 44.23
(0.62)

-2.26
(0.86),
(-3.96,
-0.56)

< .01

Survivors’
PROMIS
anxiety
(weeks 17
and 24)

P=.28, d = 
0.40

45.53 (0.99) 48.86
(0.98)

-3.32
(1.40),
(-6.07,
-0.58)

.02 46.09 (0.77) 47.51
(0.78)

1.42
(1.08),
(-3.56,
0.72)

.19

Caregivers’
PROMIS
anxiety
(weeks 17
and 24)

P=.85, d = 
0.07

44.18 (1.03) 46.71
(1.00)

-2.54
(1.43),
(-5.35,
0.27)

.08 44.22 (0.78) 47.11
(0.77)

-2.89
(1.08), (

.16

    Hispanic participants Non-Hispanic White participants

  P-value
and effect
size for the
moderating
effect

Intervention
arm, LS
Mean (SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(SE), (95%
CI)

P Intervention
arm, LS
Mean (SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(95% CI)

P

Survivors’
GSDS
symptom
severity
index
(weeks 1–

P=.099, d 
= 0.61

12.61 (1.87) 23.08
(1.76)

-10.47
(2.58),
(-15.54,
-5.40)

< .01 15.43 (1.19) 20.85
(1.29)

-5.42
(1.70),
(-8.76,
-2.08)

< .01

*GSDS=General Symptom Distress Scale; PROMIS= Patient-Reported Outcomes Measurement Information System; LS=Least
square; SE=standard error; CI=confidence interval.
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Outcome   Rural residents Urban residents

P-value
and effect
size for the
moderating
effect

Intervention
arm, LS
Mean (SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(SE),
(95% CI)

P Intervention
arm, LS
Mean (SE)

Attention
control
arm,

LS Mean
(SE)

Trial arm
difference
(95% CI)

P

17 and
week 24)

Caregivers’
GSDS
symptom
severity
index
(weeks 1–
17 and
week 24)

P=.07, d = 
0.70

9.35 (2.07) 18.65
(1.68)

-9.30
(2.66)
(-14.52,
-4.08)

< .01 12.54 (1.19) 16.10
(1.29)

-3.56
(1.70),
(-6.90,
-0.22)

.04

Survivors’
PROMIS
depression
(weeks 17
and 24)

P=.095, d 
= 0.65

42.08 (0.93) 45.09
(0.85)

-3.01
(1.27),
(-5.50,
-0.51)

.02 44.55 (0.59) 45.05
(0.62)

-0.50
(0.83),
(2.12,
1.13)

.55

Caregivers’
PROMIS
depression
(weeks 17
and 24)

P=.31, d = 
0.43

40.33 (1.03) 43.63
(0.83)

-3.30
(1.30),
(-5.90,
-0.70)

.01 42.64 (0.58) 44.35
(0.65)

1.71
(0.84),
(-3.37,
-0.06)

.04

Survivors’
PROMIS
anxiety
(weeks 17
and 24)

P=.32, d = 
0.40

43.93 (1.19) 47.43
(1.11)

-3.50
(1.64),
(-6.72,
-0.28)

.03 46.73 (0.75) 48.30
(0.79)

1.57
(1.07),
(-3.65,
0.52)

.14

Caregivers’
PROMIS
anxiety
(weeks 17
and 24)

P=.64, d = 
0.19

43.96 (1.33) 47.14
(1.07)

-3.17
(1.70),
(-6.51,
0.17)

.06 44.56 (0.75) 46.80
(0.81)

-2.25
(1.07),
(-4.35,
-0.14)

.04

*GSDS=General Symptom Distress Scale; PROMIS= Patient-Reported Outcomes Measurement Information System; LS=Least
square; SE=standard error; CI=confidence interval.

Discussion
This study was designed to test an adaptive need-based intervention for management of symptoms and reduction of unscheduled
health service use among post-treatment cancer survivors and their informal caregivers. Both components of the intervention
(SMSH, TIPC) have been proven to be individually effective for symptom management in past research, and their potentially
optimal sequencing was formulated.[23, 27] The present study tested this sequencing against the attention control condition.
Results showed that both survivors and caregivers benefitted from the intervention over the 24-week duration of the study with
reduced symptoms, compared to attention control. However, there were no differences in health service use between the two
arms. There was also a more beneficial effect of the intervention on symptoms for rural participants and Hispanic participants.

Results from this investigation show that symptom management can be successfully accomplished by providing an accessible
informational intervention that helps dyads to understand and address the symptoms that are bothering them. This was primarily
accomplished with the printed SMSH and weekly assessments that reviewed symptoms with direction to the relevant parts of the
SMSH for self-management, with available step-up to telephone interpersonal counseling. Because both components of the
intervention were delivered by telephone, at times that were convenient to participants, this effectively eliminated access barriers.
Health information that is organized, understandable, and easily accessible can help reduce uncertainty about symptoms with
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salubrious effects on cancer survivors’ adjustment.[45] Results suggest that the higher intensity counseling component may be
delivered to survivors and caregivers on an as-needed basis.

Cancer survivors who reside in rural medically underserved areas are at particularly high risk for symptom burden.[29] By removing
access barriers, but still involving regular contact from another person, the rural dwelling survivors appeared to experience an even
greater benefit from the intervention in terms of reduced symptoms, compared to those in urban areas. Rural caregivers did not
evidence the same enhanced reduction in symptoms, although their symptom burden was not as high as survivors’.

Hispanic survivors and caregivers evidenced enhanced response to the intervention in terms of reduced symptoms, and reduced
depression for survivors only. Hispanic survivors generally have more symptoms than non-Hispanic White survivors.[32] Although
the reasons for this are undoubtedly manifold, access to appropriate services is one obvious reason. The telephone delivered
intervention, that was selected in Spanish by 12% of the participants, may have put more Hispanic participants in contact with
helpful services than NHW participants who may have already had such access.

Results of this study revealed no significant effect of the intervention on health service usage. Across the intervention and control
arms, certain types of health care usage were common with over 2/3 of survivors and caregivers using primary and specialty care
during the 24-week investigation. These results may reflect declining health issues associated with the older age of this sample
and presence of 4–5 comorbid conditions on average.

There are important scope conditions around these findings that must be considered as part of their interpretation. First, the
sample was predominantly female, married, and surviving breast cancer. Second, this sample scored below the national average
for depression and anxiety at baseline. This undoubtedly explains the relatively low level of need for the step-up TIPC component.

In conclusion, this study shows that an accessible informational intervention, that can be referred to repeatedly and at will, along
with weekly check ins and guidance to appropriate handbook chapters, can result in reduction of symptoms in post treatment
cancer survivors and their informal caregivers. These reductions were especially pronounced in the participants who resided in a
rural area or were of Hispanic ethnicity.
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Figure 1

CONSORT Flow Chart
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Figure 2

Moderating effects of the rural or urban residence on the association between the number of comorbid conditions and depression
for survivors and caregivers
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