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Abstract
Purpose To determine the impact of a telemedicine-delivered intervention aimed at identifying unmet needs and cancer-related
distress (CRD) following the end of active treatment on supportive care referral patterns.
Methods We used a quasi-experimental design to compare supportive care referral patterns between a group of rural cancer
survivors receiving the intervention and a control group (N = 60). We evaluated the impact of the intervention on the number and
type of referrals offered and whether or not the participant accepted the referral. CRD was measured using a modified version of
the National Comprehensive Cancer Network Distress Thermometer and Problem List.
Results Overall, 30% of participants received a referral for further post-treatment supportive care. Supporting the benefits of the
intervention, the odds of being offered a referral were 13 times higher for those who received the intervention than those in the
control group. However, even among the intervention group, only 28.6% of participants who were offered a referral for further
psychosocial care accepted.
Conclusions A nursing telemedicine visit was successful in identifying areas of high distress and increasing referrals. However,
referral uptake was low, particularly for psychosocial support. Distance to care and stigma associated with seeking psychosocial
care may be factors. Further study to improve referral uptake is warranted.
Implications for Cancer Survivors Screening for CRD may be inadequate for cancer survivors unless patients can be successfully
referred to further supportive care. Strategies to improve uptake of psychosocial referrals is of high importance for rural survivors,
who are at higher risk of CRD.
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Background

All cancer survivors experience some level of cancer-related
distress (CRD; the multifactorial, unpleasant, emotional expe-
rience that interferes with survivors’ ability to cope with

cancer, treatment, and symptoms effectively) [1]. Supportive
care referrals can bemade to services such as physical therapy,
social work, or pain management to help with CRD [2]. In the
absence of interventions aimed at improving identification of
CRD, fewer than 10% of cancer survivors are referred for
psychosocial help [1], although identification of distressed
patients and referral rates are far higher when screening tools
are routinely used [3, 4]. Despite interventions designed to
screen and refer individuals with high levels of CRD, uptake
of these referrals is limited, typically accepted by only one-
quarter of participants identified as needing further care [5, 6].

More rural cancer survivors live with CRD than their urban
counterparts [7]. These differences are likely driven by diffi-
culties rural survivors experience accessing post-treatment
care. Survivors who have to travel to receive treatment from
a distant cancer site may be less willing to travel long dis-
tances to receive supportive care [8–10]. The reluctance to
travel to non-cancer treatment care is understandable given
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that traveling long distances can be physically painful for a
cancer survivor [11]. Disparities created by distance to care
are further complicated by social determinants of health: in the
USA, rural survivors are more likely to be unemployed due to
health reasons. They have lower incomes, lower educational
levels, and lower rates of health insurance coverage than their
urban counterparts [7]. These disparities can heighten the im-
pact of factors such as the cost of gas and the financial burden
incurred by family members to transport family members to
appointments [11].

Ideally, rural primary care providers (PCPs) can help eval-
uate and connect survivors with appropriate care to address
CRD; however, PCPs lack the comprehensive training needed
to evaluate post-treatment care needs for survivors of an array
of complex cancers [12, 13]. A landmark 2005 Institute of
Medicine (now National Academy of Medicine) report sug-
gested that all survivors be provided with a comprehensive
follow-up plan called a Survivorship Care Plan (SCP) written
by the cancer care provider. The SCP is designed to help the
PCP and survivor navigate post-treatment health and support-
ive care needed. Since the 2005 report however, cancer care
institutions have struggled with producing and implementing
meaningful SCPs, such that the American College of
Surgeons Commission on Cancer recently altered require-
ments for institutions to produce SCPs [14]. Further compli-
cating post-treatment care guidance, rural PCPs may manage
health for survivors who may have received cancer care from
different treatment centers, so even if they are receiving SCPs,
the design and information included in each document may be
highly variable, making them difficult to follow [15].

Survivors living a long distance from sites of cancer care
may be further disadvantaged because of the difficulty in-
volved in coordinating the optimal time of care delivery with
the rural survivor’s travel limitations. The end of initial, active
treatment can be a common time to provide survivors with
education about self-care during the post-treatment survivor-
ship phase [16, 17], particularly for those who have difficulty
traveling to return to the original site of care [18]. Research
also suggests that a one-time evaluation and SCP delivery at
the conclusion of treatment is insufficient [19] and that con-
tinuing to provide targeted survivorship education and evalu-
ation into the post-treatment follow-up periodmay bewarrant-
ed [17, 20].

Rural survivors of head and neck cancer (HNC) particular-
ly vulnerable to having CRD remain unaddressed. HNC is the
7th most common cancer worldwide, and the 9th most com-
mon in the USA. HNC is considered the most emotionally
distressing of all cancers because of the severe consequences
on physical integrity and basic functioning, highly visible
parts of the body impacted, including those imperative for
speech and swallowing [21]. Treatment impacts critical activ-
ities such as speech and swallowing, can drastically alter facial
integrity, and can lead to long-term pain [22]. A high

percentage of long-term post-treatment HNC survivors con-
tinue to experience symptoms including dry mouth, taste
changes, fatigue, pain, and difficulty in swallowing well into
extended survivorship [23, 24]. Nearly three-quarters of HNC
survivors have unmet needs during their survivorship trajec-
tory, [25] and the majority of unmet needs are psychological
[26]. Unmet needs extend well into the post-treatment phase
of HNC survivorship; researchers have found an average of
3.7 unmet needs in survivors 4–5 years following treatment
completion [25]. The impact of unmet needs on quality of life
is significant in this population; rurality further heightens the
impact. A study of 285 post-treatment HNC survivors found
that travel distance to the primary treatment site was found to
be independently associated with more unmet needs and
poorer quality of life (QoL) during survivorship [23].

We developed and implemented an intervention to identify
specific drivers of CRD in HNC survivors, targeted at identi-
fying unmet needs and making referrals for further supportive
care in the period following the end of active treatment. The
intervention was delivered using a telemedicine video visit
(VV) to reduce the need for survivors to travel long distances.
The purpose of this study was to determine the impact of a
telemedicine-delivered HNC-focused CRD intervention on
supportive care referral patterns.

Methods

We used a quasi-experimental design to accomplish the study
aim.We delivered the intervention to 30 rural HNC survivors,
and data from a control group of 30 rural HNC survivors was
extracted from the EMR. Intervention participants were re-
cruited from the Head and Neck Cancer Clinic at the
University of Virginia Cancer Center, a National Cancer
Institute-designated Cancer Center in the Southeast United
States, to participate in a nurse-led, telemedicine-delivered
intervention aimed at identifying and addressing CRD post-
treatment. The University of Virginia Institutional Review
Board approved the study and provided oversight for human
subjects’ protection.

Intervention

The intervention is based on Jefford and colleagues’ face-to-
face in-person nurse-led end-of-treatment (EOT),
survivorship-focused visit, utilizing distress screening, priori-
tization of concerns, education, and referral for cancer survi-
vors [27]. We adapted the nurse visit by moving the in-person
visit from co-occurring with the EOT visit, to take place in the
time period following conclusion of active treatment, and by
developing an assessment (see “Assessment”, below) to spe-
cifically target areas of distress encountered by HNC survi-
vors. The interventionwas delivered via a telemedicine VV, in
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order to support a rural cohort. The adapted intervention is
called Comprehensive Assistance: Rural, Interventions,
Nursing, and Guidance (CARING). Delivery of CARING
using the telemedicine modality has been described previous-
ly [18].

Figure 1 contains an overview of the intervention, includ-
ing integration into medically focused follow-up care. In this
clinical practice, patients receive SCPs at the EOT visit, which
is followed by a medical follow-up visit 3 months later.
Participants were scheduled for a telemedicine with the nurse
approximately 6 weeks following the EOT visit. The interven-
tion utilizes distress assessment, targeted education, and refer-
ral to supportive care resources, when indicated, delivered by
an HNC-specialized oncology registered nurse.

Assessment CRD assessment is conducted by the oncology
nurse using a modif ied vers ion of the Nat ional
Comprehensive Cancer Network (NCCN) Distress
Thermometer and Problem List (DT). The DT tool is intended
for the clinical setting, to evaluate survivors’ current distress
around 5 domains: practical problems, family problems, emo-
tional problems, spiritual and religious concerns, and physical
problems. Patients rate distress on an 11-point scale from 0
(no distress) to 10 (extreme distress) [28]. The tool is typically
used as a single-item rating with patients indicating which
areas of distress they are currently experiencing. We amended
the tool to include problems typically experienced by HNC
survivors: jaw swelling, speech, and hearing [29]. Rather than
rate only overall distress, the nurse verbally listed each area of
potential distress and asked the participant to rate each area on
the 11-point scale (see SupplementaryMaterial). Utilizing this
data as a starting point, the nurse led a discussion with the
survivor to investigate and prioritize the most distressing
issues.

Education Based on issues identified in the DT screening and
discussion, the nurse provided targeted survivorship educa-
tion. Participants who were experiencing high rates of distress

(identified either as ≥ 4/10 on an item or through the nurse-
patient discussion) received education targeted toward their
specific area(s) of distress. When the nurse assessment re-
vealed that participants were successfully managing their dis-
tress, or if it had already resolved, they focused education on
the SCP that was presented at the EOT visit, including cancer
surveillance and health promotion, per American Cancer
Society recommendations [30].

Referral The last component of the visit is intended to connect
survivors experiencing high distress with referrals for further
supportive care. Utilizing data gathered during the assessment
and education components, the nurse identified remaining
areas of distress not resolved through the discussion and edu-
cation. The nurse offered the referrals to the participant, who
either accepted or declined the referral.

Data collection and analysis

Intervention group For each telemedicine visit conducted, the
nurse documented the education provided, types of referrals
offered, and whether or not the participated accepted or de-
clined the referral. Cancer site, type, and stage were extracted
from the electronic medical record (EMR). Stage was classi-
fied as either early (no evidence of metastasis) or late (nodal or
distant involvement).

Nursing documentation was reviewed to determine each
participant’s level of self-reported distress using the amended
DT. To classify the amount of high distress (HD) being expe-
rienced by each participant, we identified how many areas
each participant rated as 4 or higher. We totaled the scores
of all areas of HD for each participant and termed this their
Distress Score.

Education type was categorized as education only for those
identified by the nurse as not in need of further referral or
education and referral for those who were offered a referral
to further support. We categorized all referrals as either phys-
ical support (including speech language pathology, nutrition,

Fig. 1 Overview of the
Comprehensive Assistance: Rural
Intervention, Nursing, and
Guidance (CARING)
intervention
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and physical therapy) or psychosocial support (including so-
cial work and financial counseling) and determined the num-
ber and type of referrals offered at each visit.

Control We sampled 30 sequential records from the EMR of
patients who visited the HNC clinic during the midpoint of the
intervention, beginning with August 2019. Control group in-
clusion was identical to CARING participants except that pa-
tients were excluded if they had participated in CARING.
Control group participants were head and neck cancer survi-
vors who received usual survivorship care at the cancer clinic.
They did not receive the telemedicine intervention. Usual care
for assessing survivorship needs and distress are determined
by each provider. We determined the EOT date; audited the
EMR for any referrals offered, accepted, and declined during
the 3 months following the EOT visit; and classified them as
either physical care or psychosocial care. We recorded cancer
site, type, and stage similar to the intervention arm.

Data analysis Logistic regression was used to model refer-
ences offered. The Firth penalized likelihood approach was
used to stabilize the model estimates due to sparse data when
certain categorical covariates were considered [31]. In order to
build a model of referrals offered, univariate logistic regres-
sion models were initially considered. Covariates considered
in the univariate models include study arm (intervention vs.
usual care), age, race, ethnicity, and stage. For statistical tests
comparing variables presented in Tables 1 and 3 by treatment
arm, Fisher’s exact test was used for categorical variables, and
the Wilcoxon–Mann–Whitney test was used for continuous
variables. All statistical analyses were performed using SAS
(version 9.4, SAS Institute Inc, Cary, NC).

Results

Forty intervention participants were consented and enrolled in
the intervention part of the study, 30 of whom completed the
intervention (75%). There were no statistical differences in
age, race, ethnicity, or home-based broadband between those
who received the intervention and those who did not. Table 1
contains demographic characteristics of intervention and con-
trol group participants and distress characteristics of interven-
tion participants. The majority of both intervention and usual
care participants were Non-Hispanic White male, with an av-
erage age of 61.3 and 63.3 years of age for intervention and
usual care participants, respectively. These characteristics are
similar to the population of rural patients with HNC seen at the
practice setting. The most common cancer sites were oral
cavity, thyroid, pharynx, and larynx, although proportions
differed between the groups. More than half of participants
did not have nodal involvement or metastases, with similar
proportions between groups.

All 30 intervention participants self-reported at least one
area of distress, and 27 of the 30 had at least one area of HD
(90.0%). The mean Distress Score for those experiencing HD
was 37.0.

Table 2 presents odds ratios and 95% confidence intervals
for participants being offered a referral for post-treatment sup-
portive care. Only participation in the intervention arm was a
significant predictor of being offered a referral, with the odds
of being offered a referral 13 times higher for those who re-
ceived the intervention than those in the control group.

Table 3 presents patterns of referrals offered and accepted
for those in the intervention and control groups. Eighteen
(30%) of the participants received a referral for further sup-
portive care, with over half of intervention participants being
offered a referral vs. just 2 of those in the control group (p =
0.0001). Differences in referral patterns between the interven-
tion and control groups were similarly reflected; just 3.3% of
control group participants were offered a referral for further
psychosocial care vs. 46.7% of those in the intervention group
(p = 0.0002), and 3.3% of control group participants were
offered a referral for further physical care vs. 10% of interven-
tion group participants (p = 0.6120). Overall, 15% of all par-
ticipants agreed to accept a referral for further care. Accepted
referrals trended higher among intervention group participants
(23.3% vs. 6.7%, p = 0.1455).

Of all 18 participants offered any type of referral, 9 (50%)
accepted. In the control group, both participants offered a
referral for further care accepted it (one physical referral and
one psychosocial referral). Among intervention participants,
7/16 (43.8%) of participants accepted a referral; however,
while all three physical referrals were accepted, only 4/14
(28.6%) participants who were offered a referral for further
psychosocial care accepted.

Discussion

Our innovative approach to delivering post-treatment cancer
care was successful in identifying rural HNC survivors
experiencing HD. Of the rural HNC survivors who participat-
ed in our telemedicine-delivered distress screening interven-
tion, most identified at least one area of HD, a finding consis-
tent with prior studies [5, 6, 10]. Participation in the interven-
tion also led to a significantly higher rate of being offered a
referral. In fact, over half of all intervention participants were
offered a referral, compared with fewer than 10% of control
group participants. Referrals, specifically those made for psy-
chosocial care, followed a similar pattern: nearly half of inter-
vention participants were offered a post-treatment referral
compared with just 3.3% of control group participants. Our
control group findings are consistent with prior research that
has found fewer than 10% of survivors with significant dis-
tress are identified and referred for further psychosocial help
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[1], furthering evidence of the need to screen and make refer-
rals for cancer-related distress in the post-treatment period.
Offers for further psychosocial care were high across the en-
tire sample, accounting for 15 referrals made to the 19 patients
offered a referral; the relatively lower number of physical care
referrals may reflect a likelihood of physical issues having
already been addressed in survivors’ routine follow up visits
with the physician [32].

Referral uptake

Among all referrals, half were accepted. All referrals offered
to control group participants were accepted; however, only
two had been offered. In this HNC practice, usual care typi-
cally involves survivors initiating a request for post-treatment
referrals, as such these two referrals were survivor-initiated,
and thus unsurprising that both were accepted. Additionally,
100% of referrals offered for physical care were accepted,
regardless of group.

Table 1 Participant
characteristics (n = 60) Characteristic All Intervention (n = 30) Usual care (n = 30) p-value

Gender

Male

Female

38 (63.3)

22 (36.7)

17 (56.7)

13 (43.3)

21 (70.0)

9 (30.0)

0.42

Age (mean; sd; range) 62.3 (12.0; 33–88) 61.3 (13.9; 33–88) 63.3 (9.9; 48–85 0.83

Race 0.93

White

Black

Asian

Other

48 (80.0)

6 (10.0)

2 (3.3)

4 (6.7)

25 (83.3)

2 (6.7)

1 (3.3)

2 (6.7)

23 (76.7)

4 (13.3)

1 (3.3)

2 (6.7)
Ethnicity 1.0

Non-Hispanic

Hispanic

57 (95.0)

3 (5.0)

28 (93.3)

2 (6.7)

29 (96.7)

1 (3.3)
Cancer site 0.03

Oral cavity

Thyroid

Pharynx

Larynx

Other

More than one site

29 (48.3)

12 (20.0)

8 (13.3)

4 (6.7)

6 (10.0)

1 (1.7)

10 (33.3)

9 (30.0)

6 (20.0)

1 (3.3)

3 (10.0)

1 (3.3)

19 (63.3)

3 (10.0)

2 (6.7)

3 (10.0)

3 (10.0)

0 (0.0)
Cancer type 0.07

Squamous cell carcinoma

Papillary thyroid carcinoma

Other

42 (70.0)

12 (20.0)

6 (10.0)

18 (60.0)

9 (30.0)

3 (10.0)

24 (80.0)

3 (10.0)

3 (10.0)
Cancer stage 1.0

Early

Late

39 (65.0)

21 (35.0)

20 (66.7)

10 (33.3)

19 (63.3)

11 (36.7)
Distress Score (N = 27) * * *

(mean; sd; range) 37.0; 30.7; 7–165

*Distress data only collected for intervention group

Table 2 Odds ratios and
95% confidence intervals
for participants being
offered a referral for
post-treatment support-
ive care

Characteristic Odds ratio 95% CI

Arm

Control Ref.

Intervention 13.0 3.4–72.2

Gender

Male Ref.

Female 2.2 0.7–6.7

Race

White Ref.

Black 1.2 0.2–6.1

Asian 0.4 0.0–5.7

Other 0.9 0.1–6.2

Ethnicity

Non-Hispanic Ref. 0.5–48.4

Hispanic 4.2

Cancer stage

Late Ref.

Early 2.2 0.7–8.2
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The rate of accepted psychosocial referrals among inter-
vention participants was low, although not surprising at
28.6%. It is possible that participants with HD felt that they
had gained sufficient support via the targeted distress discus-
sion and education with the nurse. However, previous re-
search indicates that interventions designed to screen individ-
uals with cancer for high levels of CRD have generated sim-
ilarly low uptake of psychosocial referrals [5, 6], and rural
cancer survivors reluctance to seek supportive care has been
well established [8, 9, 33, 34]. Still, this low psychosocial
referral uptake among survivors experiencing high levels of
CRD is concerning. More work is needed to find ways to
connect rural survivors with appropriate post-treatment psy-
chosocial intervention; the risk of not connecting rural survi-
vors with support is too high. Individuals with cancer have a
fourfold increase in risk of suicide compared to the general
U.S. population, with White males, and those with HNC, and
cancers of the lung, testes, bladder, and Hodgkin’s lymphoma
all increasing one’s risk [35]. The risk is further compounded
for U.S. rural residents, who have significantly higher suicide
rate than their urban counterparts [36].

Connecting survivors with appropriate post-treatment care
psychosocial care must involve understanding reasons for re-
ferral refusal. Rural survivors experiencing high distress may
decline post-treatment supportive for a variety of reasons, the
most widely researched being distance to care [8–10]. Given
our rural demographic, we also believe an important compo-
nent of refusal was also related to stigma, which has been
found to more prevalent among those fromU.S. rural commu-
nities [37, 38]. The stigma associated with seeking psychoso-
cial help is the view that a person who seeks treatment is less
socially acceptable [39]. Prior research has consistently shown
that stigma is associated with more negative attitudes toward
and lower intentions to seek help for psychosocial concerns
[40–42]. As such, future research could directly examine the
effects of stigma on survivors’ acceptance of psychosocial
care as well as potential ways to reduce it.

Telemedicine offers a mechanism to connect rural
survivors with supportive care providers that may ad-
dress both distance to care and stigma concerns. The
current intervention was conducted largely prior to the

onset of the coronavirus pandemic of 2019 (COVID-
19). As such, we offered this screening via telemedi-
cine, but subsequent telemedicine-delivered referring
provider visits were not offered during this time.
Changes to the availability of VV in healthcare are rap-
idly developing, and thus, future intervention efforts
could offer psychosocial telehealth options. Prior to
COVID-19, VVs were less integrated into the care en-
vironment, but COVID-19 has catapulted their use into
the forefront of American healthcare [43, 44]. However,
it is important to note that the limited reach of fixed
broadband into the rural USA restricts the ability of
some cancer support providers to equitably provide dig-
itally delivered care to rural residents using a modality
that limits COVID-19 exposure [18].

Limitations

The interpretability of our study is limited by several
factors. The small number and homogeneity of partici-
pants in our study limit the generalizability of our sam-
ple, which was conducted in one clinical service in one
cancer center in the Southeastern United States. We
limited our study of referral acceptance to information
found in the EMR during the 3 months following EOT.
For those participants who accepted a referral, we did
not follow them to determine if they ultimately accepted
psychosocial help. Our control group was selected se-
quentially rather than randomly, which may have result-
ed in a biased sample, as represented by differences in
cancer type and site, which may have contributed to
differences in referral uptake between the groups. We
also utilized the DT assessment in a unique way, to
initiate a discussion of specific areas of CRD with our
patients. This method of DT use has not been evaluated
for its validity, and thus, the rate of identification of
HD in our study cannot be compared to other research
using the DT. Further research is needed to determine if
this is a valid method of measuring CRD in a clinical
cancer population. Finally, the drop-out rate of our
study was high, at 25%. Recruitment and retention of

Table 3 Patterns of supportive care referrals offered and accepted as a proportion of total participants (n = 60)

Referrals offered Referrals accepted

All
(n = 60)

Intervention
(n = 30)

Control
(n = 30)

p-value All
(n = 60)

Intervention
(n = 30)

Control
(n = 30)

p-value

All referrals 18 (30.0) 16 (53.3) 2 (6.7) 0.0001 9 (15.0) 7 (23.3) 2 (6.7) 0.1455

Psychosocial referrals 15 (25.0) 14 (46.7) 1 (3.3) 0.0002 5 (8.3) 4 (13.3) 1 (3.3) 0.3533

Physical referrals 4 (6.7) 3 (10.0) 1 (3.3) 0.6120 4 (6.7) 3 (10.0) 1 (3.3) 0.6120

Note: One intervention patient was offered both a physical and psychosocial referral, so the total of psychosocial and physical referrals > all referral
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rural populations into clinical research have been histor-
ically acknowledged as highly challenging by investiga-
tors, leading to the underrepresentation of this rural
populations in medical research [45]. Accordingly, stud-
ies with rural populations are often plagued by similarly
high drop-out rates [46, 47].

Conclusions

Screening for CRD may be inadequate for cancer survi-
vors unless patients can be referred to further supportive
care. Uptake of psychosocial referral is of high impor-
tance for rural survivors, who are at higher risk of hav-
ing their needs left unmet following active treatment.
Interventions to improve referral uptake in cancer survi-
vors need to consider offering VV for all types of care,
but challenges in broadband access must be addressed.
Further development and testing of interventions to im-
prove referral uptake are warranted.
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