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Abstract
Purpose Adolescents and young adults (AYAs) with cancer
experience multiple symptoms related to their cancer and its
treatment which can negatively impact their development and
quality of life. An understanding of the strategies AYAs use to
self-manage their symptoms is limited. This study described
symptom self-management strategies reported by AYAs with
cancer using an iPad-based symptom heuristics tool, the
Computerized Symptom Capture Tool.
Methods The study used a cross-sectional, descriptive design.
AYAs’ free text responses relating their symptom self-
management strategies were explored using qualitative con-
tent analysis procedures. Strategies were examined overall
and by individual symptoms.
Results Seventy-two AYAs 13–29 years of age (mean
18.4 years) reported a total of 772 symptom self-
management codes for 585 individual symptoms. These codes
were organized into 119 distinct categories. These categories

were further organized into 16 subthemes and 3 overarching
themes: BThings I Take… or Not^ (n = 209 codes), BPhysical
Care Things I Do^ (n = 367 codes), and BPsychosocial Care
Things I Do^ (n = 132 codes). AYAs frequently reported strat-
egies from all three of the symptom self-management themes
tomanage individual symptoms; however, Bmedications^was
the most frequently reported strategy.
Conclusion AYAs receiving chemotherapy use multiple com-
mon, yet uniquely individual symptom self-management strat-
egies. AYAs’ reported strategies range from those that involve
shared management with a healthcare provider to those that
AYAs implement independently. The study provides a foun-
dation for future research to empower AYAs to engage in
symptom self-management and to guide healthcare providers
as they discuss developmentally relevant and evidence-based
symptom self-management strategies.

Keywords Self-management . Symptoms . Adolescent and
young adult cancer . Heuristics . Technology . Chemotherapy

Introduction

Adolescents and young adults (AYAs) with cancer (age 15–
39 years) are an underserved and understudied population [1].
Along with rising cancer incidence in this age group, this
disparity has led to an increased interest in their unique needs.
Independence, school, partner, family, and career choices are
just a few of the milestones that occur during this develop-
mental stage [2, 3]. Cancer can disrupt these developmental
tasks—necessitating dependence where independence was
emerging, putting school and career goals on hold, dictating
treatments that challenge intimacy and fertility—resulting in
short and long-term effects. An optimal approach to AYA
cancer care must consider these developmental concerns.
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Multiple symptoms, sometimes unrelated and sometimes
clustered together, due to cancer and its treatment can nega-
tively impact AYAs’ development and quality of life [4, 5].
Common symptoms, such as nausea, fatigue, and hair loss, are
expected by both patients and healthcare providers, and are
almost universally associated with cancer treatment. Other
distressing symptoms include drowsiness, lack of appetite,
difficulty sleeping, and irritability [6]. While chemotherapy
is the most common named cause of their symptoms, AYAs
have multiple other explanations for their symptoms. For ex-
ample, lack of appetite can be caused by undesirable food and
nausea in addition to chemotherapy, difficulty sleeping can be
caused by disruptions from staff in the hospital as well as
medications, such as steroids, and irritability can be caused
by fatigue [6].

AYAs are tasked with learning how to live with cancer and
become active participants in managing their own care. Self-
management is the dynamic process by which individuals
integrate strategies to cope with their disease and disease- or
treatment-related symptoms in the context of their daily lives.
This process also includes acquiring knowledge about the
disease and treatment and developing skills to self-monitor
and abilities to make decisions and take appropriate action
[7]. Effective self-management strategies can improve short-
and long-term outcomes related to physical and emotional
distress and quality of life and reduce health care costs.

Most young people with cancer have the desire to learn
about self-management options and skills [8, 9]. Many desire
to be part of the treatment process and value an alliance with
their providers [10–12], although they may differ in their atti-
tudes and preferences toward autonomy, information seeking,
and communication with providers [12]. Self-management
needs include knowledge about their cancer and treatment,
practical skills to manage side effects and procedures, guidance
about navigating the health care system, and support specific to
AYAs [13]; however, their needs are frequently unmet, espe-
cially related to information about their cancer, infertility, diet,
and nutrition, which contributes to distress [14, 15]. Males,
younger patients, and those diagnosed with a central nervous
system (CNS) cancer may demonstrate poorer self-
management skills [16]. An understanding of the actual strate-
gies used by AYAs with cancer to self-manage their symptoms
is limited. Gaining insight into their specific self-management
strategies will help researchers create and deliver effective clin-
ical interventions to optimize self-management skills.

Mobile technology and Web-based platforms offer new
strategies to deliver information about self-management of
common symptoms, such as pain [17] and eating problems
[18], and are feasible and acceptable to these young patients.
An investigator-developed iPad application (app), the
Computerized Symptom Capture Tool (C-SCAT) uses a heu-
ristics approach to explore symptoms and symptom clusters
from the perspective of the individual [19]. The C-SCAT also

elicits free text responses regarding AYAs’ experiences, in-
cluding their own symptom self-management strategies. This
paper describes symptom self-management strategies reported
by AYAs with cancer receiving chemotherapy using the C-
SCAT.

Methods

Design

This cross-sectional, descriptive study explored AYAs’ symp-
tom self-management strategies using qualitative content anal-
ysis procedures. Gender and age-related differences between
self-management strategies reported by adolescents (13–
17 year olds) and young adults (18–29 year olds) were also
explored.

Sample and setting

Sample Eligible participants were 13 to 29 years old and
receiving myelosuppressive chemotherapy for a primary diag-
nosis of cancer or relapsed disease in inpatient or ambulatory
settings. Inclusion criteria were the receipt of at least one pre-
vious cycle of myelosuppressive chemotherapy; the ability to
read, write, and speak English; and the physical and cognitive
ability to complete the C-SCATwithin 24–96 hours of initiat-
ing the current cycle of myelosuppressive chemotherapy.

Setting Study sites were five academic medical centers in the
USA that provide treatment to AYAs with cancer. Regional
representation included the Pacific Northwest, Intermountain
West, Midwest, and the Southeast.

Ethical considerations Institutional review board approval
was granted at each institution prior to initiating data collec-
tion. Research team members at each site conducted regular
reviews of patients scheduled for inpatient admission and am-
bulatory clinic visits to screen for eligibility. Eligible partici-
pants were approached by an oncology team member to elicit
interest in the study. A research team member met with inter-
ested participants to explain the study procedures. Written
assent and parent permission were obtained from participants
13 to 17 years of age. Written informed consent was obtained
from participants 18 years and older.

Study measures

Demographic and clinical data Demographic and clinical
data were obtained from participants’ medical records.

C-SCAT The study measure was the Computerized Symptom
Capture Tool (C-SCAT), an investigator-developed iPad-
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based app [19]. The C-SCAT uses a heuristics approach to
symptom and symptom cluster assessment and includes the
30 symptoms of the Memorial Symptom Assessment Scale
(MSAS) 10–18 [20].

The C-SCAT guides users through a series of screens that
allows them to create a graphical image of their symptom and
symptom cluster experience during the prior 24 hours (Fig. 1).
Users select symptoms they have experienced. For each se-
lected symptom, they are asked a series of free text questions
addressing perceived symptom causes, alleviating and exac-
erbating factors, and the effect of that symptom on their day-
to-day lives. Users can create lines between symptoms they
feel are connected and add arrows to indicate causal relation-
ships between symptoms. Users are asked to identify groups
or clusters of symptoms that they perceive to be related to one
another. They are also asked to provide a name for each group
and to identify the priority symptom within each group.

Procedure

Participants completed the C-SCATeither in the inpatient unit
or the ambulatory clinic 24 to 96 hours following receipt of the
initial dose of chemotherapy associated with a new cycle of
myelosuppressive chemotherapy. A research team member
was present during data collection to respond to participant
questions and technical difficulties.

Data management

Data generated through the C-SCAT were encrypted and
transmitted wirelessly to a password-protected Amazon S3

account [21]. Individual participants’ files included screenshot
images of each portion of the C-SCAT app as well as an .xml
file including free text responses to the questions within the
app. A larger, combined Excel file including individual symp-
tom names along with AYAs’ responses to the questions,
BWhat do you think helps make it better?^ BWhat do you do
to make it better?^ and BWhat do you think causes it?^ was
generated from the .xml files to support content analysis
procedures.

Analysis procedures

Data were analyzed using descriptive statistics and qualitative
content analysis. Descriptive statistics characterized the study
sample as well as frequencies of responses. Qualitative con-
tent analysis strategies supported the organization of the
AYAs’ reported self-management strategies into categories
with similar themes [22, 23]. Each response to the questions
BWhat do you think makes it better?^ and BWhat do you do to
make it better^ was treated as a unit of analysis. Both ques-
tions were used because answers to both questions included
self-management strategies. Responses to the question BWhat

Fig. 1 Example image of a user’s
symptom and symptom cluster
experience
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do you do to make it better?^ were examined for redundancy
in relation to the first question. Only responses that reflected
new and distinct strategies were included in the analyses.

Two authors from separate institutions worked indepen-
dently to assign one or more codes for each response. The
authors met together to review responses and discuss discrep-
ancies with two additional authors. Responses were brought to
the entire author group to review and confirm consensus dur-
ing scheduled team meetings. During the coding process, re-
sponses to the question BWhat do you think causes it?^ were
reviewed to gain perspective in interpreting the stated self-
management strategies. The authors used a constant compar-
ative approach to review codes across individual symptoms
and make refinements as needed. The codes were further
grouped into categories expressing similar content.
Categories were organized into subthemes, and lastly, sub-
themes were organized into themes.

Results

Participant characteristics

Participant characteristics are summarized in Table 1. The
study sample included 33 adolescents (13–17 years of age)
and 39 young adults (18–29 years of age). Participants were
a mean of 18.4 years of age (SD = 4.3), 57% were male, and
79% were White/non-Hispanic. Diagnostic groups were rep-
resentative of cancers common among AYAs with lymphoma
(30.5%) and sarcoma (29.2%) most frequently reported.

Participants were a median of 3 months from their initial can-
cer diagnosis (range 1–156 months).

Frequencies of symptom self-management strategies

Participants reported a total of 585 individual symptoms. They
provided 484 responses to the question BWhat do you do think
helps make it better?^ and 417 responses to the question
BWhat do you do to make it better?^ Of the 417 responses
to the second question, 147 reflected new and distinct
responses resulting in a total of 631 responses that were
included in the analyses.

Data were examined to identify potential sources of miss-
ing data. Four participants (two adolescents and two young
adults) experienced technical failures resulting in the loss of
all free text responses for 40 symptoms. An additional 29
participants (23 adolescents and 6 young adults) did not pro-
vide responses to one or both of questions for each identified
symptom. Of note, participants had been instructed that they
had a choice about whether to provide a response for each
question within the C-SCAT.

Participants reported a mean of 8 (SD = 4; median 8; range
1–21) individual symptoms and a mean of 11 symptom self-
management strategies (SD = 7; median 10; range 1–30). The
number of symptoms did not differ based on gender or age
group. The number of self-management strategies did not dif-
fer by gender (t = −0.36; p = 0.72). Young adults, however,
reported more symptom self-management strategies
(mean = 13) compared with adolescents (mean = 9)
(t = −2.23; p = 0.029).

Themes, subthemes, and categories of symptom
self-management strategies

Strategies were examined overall (Table 2) and by individual
symptoms (Table 3). Participants’ responses resulted in a total
of 772 symptom self-management strategy codes (individual
responses), reflecting 119 distinct categories. These categories
were organized into 16 subthemes, which were then organized
into 3 overarching themes: BThings I Take… or Not^ (n = 209
codes), BPhysical Care Things I Do^ (n = 367 codes), and
BPsychosocial Care Things I Do^ (n = 132 codes). Two cate-
gories, Bnothing (n = 35)^ and Bdo not know (n = 29)^ could
not be abstracted past the category level. Table 2 summarizes
strategies across all symptoms by categories, subthemes, and
themes along with the frequency with which each category
was reported.

BThings I Take … or Not,^ included both prescribed and
over-the-counter medications. It also included other pre-
scribed interventions such as blood transfusions and feeding
tubes as well as substances such as marijuana and caffeine.
The most commonly reported types of medications were anti-
emetics, analgesics, and stool softeners/laxatives.

Table 1 Participant characteristics

Number Percent

Gender

Male 41 57

Female 31 43

Age group

Adolescent 33 46

Young adult 39 54

Race/ethnicity

White/non-Hispanic 57 79

Black/African-American 7 10

Hispanic 4 6

Asian/Pacific Islander 3 4

Other 1 1

Diagnostic group

Lymphoma 22 30.5

Sarcoma 21 29

Leukemia 15 21

Other solid tumor 14 19.5
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Table 2 Symptom self-
management strategy themes,
subthemes, and categories, with
selected exemplars

Theme: Things I take… or not (4 subthemes and 29 categories)

Subtheme: medications (18 categories)
Medication—anti-emetic BAnti-nausea drugs,^ BZofran and other nausea medicine^ 45
Medication—not specified BLots of meds,^ Bdrugs,^ Bmedicine^ 43
Medication—analgesic BPainkillers,^ Bmorphine,^ Bpain pills^ 20
Medication—stool softeners and
laxatives

BMedication that helps me go to the bathroom,^ BMiralax^ 12

Medication—cough drops BCough drops make my throat feel better^ 6
Medication—steroid BSteroids help my appetite increase^ 5
Medication—mouth care BSaline solutions and BMagic Mouth Wash^ keep it at bay.^

BBiotine mouth wash^
5

Medication—Benadryl BBenadryl helps^ 5
Medication—diuretic BWhen I got treatment, lasiks (sp?)^ 4
Medication—sleep aid BPills that help me sleep,^ BI take melatonin^ 3
Medication—antihistamine BZyrtec^ 2
Medication—anxiolytic BAtavan,^ Bklonipin^ 2
Medication—appetite stimulant BSome appetizer stimulants^ 2
Medication—chemotherapy BChemo therapy for my leg^ 2
Medication—antibiotic BAntibiotics^ 1
Medication—antidepressant BPaxil^ 1
Medication—inhaler BInhaler^ 1
Medication—Topical anesthetic BThe numbing cream^ 1

Subtheme: medication management (7 categories)
Being off chemo BNot having chemo,^ Bgetting off chemo^ 14
Changing medication dose BLower and oral doses,^ Bsmaller dosage^ 5
Avoiding or discontinuing a given
medication

BGetting off the meds,^ Btry to avoid the drugs if Not need when
necessary^

4

Changing medication BWhen I take off the patch and stick with the zophrane and
adavain^

3

Changing medication route BOral meds^ 2
Fewer meds BLess medications,^ Bon less meds^ 2
Decreased chemo BLess chemotherapy^ 1

Subtheme: other prescribed interventions (2 categories)
Feeding tube BFeed tube^ 2
Blood transfusion BBlood transfusion/increased counts^ 1

Subtheme: substance use (2 categories)
Substance use—marijuana BMarijuana^ 11
Substance use—caffeine BCaffeine^ 4

Theme: Physical care things i do (8 subthemes and 56 categories)
Subtheme: sleep/rest strategies (6 categories)
Sleep BSleeping,^ Bsleeping during the day,^ Bsleeping it off,^ Bgetting

enough sleep^
33

Rest BLots of rest,^ Bjust resting^ 22
Relaxing BJust relaxing,^ Blots of relaxation^ 10
Lying down BWhen I lay down,^ Blying down^ 10
Naps BTaking naps,^ Bnaps^ 8
Sleep environment and practices BWearing a eyeshade patch to keep it dark,^ Bgoing to bed early^ 4

Subtheme: physical activity/exercise (11 categories)
Physical activity BStaying as much active as possible,^ Bmoving around^ 19
Exercise BTrying to do small amounts of exercises,^ Bexercise^ 10
Conserve energy/reduce activity BNot doing a lot of stuff like movies or games^ 4
Getting up slowly BGetting up slower,^ Bstanding up slowly^ 3
Sitting BSitting,^ Bsitting down^ 3
Maintaining a comfortable position BLying with my hands at my sides or in amy (sic) position that

allows blood flow^
3

Avoiding specific activities BStaying off my feet and not writing,^ Bnot forcing myself to read
something when I cannot focus^

2

Engaging in a specific activity BAlso playing the ukulele And writing.^ 1
Exhaustion during the day BExhaustion during day^ 1
Physical assistance BAsked for help when standing up^ 1
Self-awareness BI try to listen to my body and follow what it says to do^ 1

Subtheme: eating strategies (12 categories)
Eating specific foods BEating the food you like.^ Bsweet or spicy foods,^ Just finding

what type of food works well with certain drugs^
34

Eating Bgood^ food BEating right,^ Btrying good foods,^ Beating energizing foods
such as fruits and vegetables^

11

Eating BEating,^ Beating at home^ 11
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Table 2 (continued)
Theme: Things I take… or not (4 subthemes and 29 categories)

Eating—increasing quantity BGetting in more calories then I was before,^ BTrying to eat as
much as possible^

10

Avoiding specific foods BNot eating the food that tastes funny,^ BNot eating a lot of salt,^
Bno cheese^

5

Eating slowly BEating slower^ 3
Eating what/when I want BEating when I want to eat and what I want to eat^ 3
Trying to eat BEating enough food when taking meds that require it^ 3
Eating and drinking just enough to
attempt to relieve/avoid the symptom

BTrying to maintain food and water in my stomach^ 2

Eating—reduced quantity BStop eating^ 1
Not being forced to eat BNot forcing myself to eat if I can’t^ 1
Plastic utensils BEating with a plastic fork^ 1

Subtheme: drinking/hydration strategies (3 categories)
Oral hydration BDrink a lot of water,^ BDrinking more liquid.^ 27
Consuming specific drinks/beverages BSoda,^ Bfruity drinks,^ Bwarm tea^ 9
Hydration BGetting more hydrated,^ Bplenty of fluids^ 5

Subtheme: appearance/personal care (5 categories)
Head/hair accessories BWearing a hat,^ BWear fun scarfs, hats, wigs^ 8
Shower/bath BWarm bath,^ Bshowering^ 8
Haircut/hair care BI cut it down and then shaved it^ 7
Clothing BFinding clothes that hide my skinny figure^ 3
Make up BTrying to do makeup, nails^ 3

Subtheme: supportive care resources (2 categories)
Lotions and creams BLotion,^ BAnti itch cream^ 8
Mouth products and practices BSuction,^ BSwabbing mouth,^ BWearing chap stick^ 9

Subtheme: managing the physical environment (6 categories)
Decreased blankets/clothing BNo blankets,^ BNot wearing the bundles of clothes people

usually wear for the winter time^
7

Cool air/temperature BCooler temperatures will help,^ BThe right temp.^ 5
Fewer hospital-related disruptions BNot being woken up constantly,^ BLess nighttime nurse visits^ 4
Avoid cold BStaying away from cold items^ 2
Managing body temperature BControling body temperature^ 1
Moving air BSleeping naked under a fan^ 4

Subtheme: Complementary/integrative medicine strategies (11 categories)
Breathing BDeep breaths,^ Bslow breaths,^ Bbreathing^ 15
Warmth strategies BLaying under my heated blanket.^ BStaying cozy, warm^ 7
Massage/back rub BRubbing feet,^ Bback rubs^ 5
Aromatherapy BAromatherapy^ 2
Ginger BRoot ginger^ 2
Dietary supplement BI have taken supplements^ 1
Fragranced wraps BLavender wraps^ 1
Meditation BMeditating^ 1
Peppermint BPeppermint^ 1
Yoga BYoga^ 1
Cold strategies BCold packs^ 1

Theme: Psychosocial care things i do (4 subthemes and 32 categories)
Subtheme: psychosocial/relational strategies (11 categories)
Time with family BBeing around family,^ Bseeing family^ 9
Talking to someone BTalking about it,^ Btalking to someone^ 7
Time with friends BFriends,^ BJust having fun and enjoying time with friends.^ 7
Quiet and/or time alone BSpending some time in peace and quiet,^ BHaving a little alone

time^
6

Time with others BHaving company,^ Bhanging with people^ 5
Being at home BLeaving and getting back home,^ Bgoing home^ 3
Having support BHaving support,^ Bsupport^ 2
Getting out BGoing out to places^ 1
Talking to family BTalking to my mom^ 1
Talking to friends BTalking to friends^ 1
Time with pets BLaying on the couch with my dogs 1

Subtheme: cognitive/emotional/spiritual strategies (5 categories)
Distraction BDoing simple fun tasks to distract me,^ BHaving something fun

to focus on^
24

Calm down BCalm down and watch TV^ 2
Cognitive activity BStimulating my brain with games or riddles or something to that

effect^
1

Crying BA good cry helps sometimes^ 1
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BMedications^ was reported as a strategy for 21 different
symptoms including physical symptoms such as nausea, pain,
vomiting, constipation, and difficulty sleeping and psychoso-
cial symptoms such as feeling irritable, feeling nervous, and
worrying. This theme also included individual strategies
AYAs usedwith these medications such as taking a lower dose
of a medication, opting for an oral versus intravenous dose, or
electing not to take a given medication to self-manage specific
symptoms.

BPhysical Care Things I Do^ strategies reflected physical
care-directed efforts AYAs undertook to relieve symptoms.
The most frequently reported subthemes included sleep/rest,
eating, and physical activity/exercise strategies. The most fre-
quent sleep/rest strategies included sleeping, resting, and
relaxing. Eating strategies included both efforts to improve
nutritional intake such as eating Bgood^ food and increasing
the quantity of food consumed. Eating strategies also involved
both selecting and avoiding specific foods. Physical activity/
exercise strategies included both efforts to increase activity as
well as efforts to conserve energy.

Some symptoms had common groupings reflecting
common self-management strategies. For example, strat-
egies for managing feeling drowsy, lack of energy, diz-
ziness, and difficulty sleeping all included a continuum
of efforts ranging from increasing sleep and rest to en-
gaging in physical activity and exercise.

BPsychosocial Care Things I Do^ strategies were more
individualized relative to the other two themes with fewer
AYAs reporting any specific strategy. Of four subthemes
iden t i f i ed , s t r a t eg ie s wi th in the sub themes o f

Bpsychosocial/relational strategies^ and Bliving day-to-
day with cancer^ were reported most frequently.
BPsychosocial/relational strategies^ reflected the impor-
tance of other individuals, including both family and
friends, providing support to the AYA through their pres-
ence and availability to talk. In contrast, however, four
AYAs related the importance of having time alone.

BLiving Day-to-Day with Cancer^ strategies addressed the
AYA’s mindset, such as being positive and maintaining a pos-
itive future perspective. For other AYAs, Bnot thinking about
it^ was perceived as a helpful symptom self-management
strategy. Other psychosocial-focused symptom self-
management strategies frequently reported included having a
Bdistraction^ and Bwaiting it out.^

Gender-based differences were present among the
subthemes of symptom self-management strategies
(χ2 = 40.93; p < .001). Females more frequently report-
ed using Bcomplementary/integrative medicine^ strate-
gies (adjusted standardized residual = 3.8), whereas
males more frequently reported Bsubstance use^ strate-
gies (adjusted standardized residual = 3.6). Age-based
differences in the frequencies of categories of symptom
sel f -management s t ra teg ies were a l so presen t
(χ2 = 32.47; p = .006). Adolescents reported
Bdrinking/hydration strategies^ more frequently (adjusted
standardized residual = 2.4) whereas, young adults more
frequently reported substance use (adjusted standardized
r e s i dua l = 2 .6 ) and Bmanag ing th e phy s i c a l
environment^ (adjusted standardized residual = 2.1) as
symptom self-management strategies.

Table 2 (continued)
Theme: Things I take… or not (4 subthemes and 29 categories)

Praying BPraying^ 1
Subtheme: living day-to-day with cancer (13 categories)
Being positive BBeing positive,^ Bjust staying positive through everything.^ 7
Not thinking about it BJust not think about it to much^ 7
Emesis BJust barfing,^ Bactually vomiting^ 5
Experiencing relief of a given symptom BNot having nausea or puking.^ BWhen my fever goes down or is

gone^
4

Information BGetting questions answered,^ Bgetting information^ 4
Positive future perspective BThinking about making it to remission,^

BAfter chemo it’ll grow^
3

Progressing through treatment BTreatment and progress,^ BGetting it over with^ 3
Attempting to avoid a behavior
contributing to a symptom

BI can try to get rid of the habit of opening my mouth when I
sleep^

2

Telling the provider BI told the nurse and she told the doctor^ 2
Maintaining normalcy BTrying to stay normal, doing normal activities^ 1
Maintaining usual routines BOvereating but, I can’t overeat I have to stay healthy and

continue my routines^
1

Managing schedule BHaving earlier appointments, and other activities to do
throughout the day.^

1

Procedural familiarity Bthe more I get it done^ 1
Subtheme: waiting strategies (3 categories)
Leave it alone/wait it out/time BLet it be,^ BTime waiting it out^ 17
Not having cancer BNot having cancer^ 1
Wish for symptom resolution BWish my hair to grow back^ 1
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Symptom self-management strategies based on individual
symptoms

Table 3 summarizes the frequency with which themes and
subthemes of symptom self-management strategies were re-
ported for each symptom included within the C-SCAT.
Participants reported strategies from all 3 of the symptom
self-management themes for 19 symptoms. For example,
AYAs reported using medications, eating strategies, and
psychosocial/relational strategies to self-manage nausea.
Twenty-four symptoms included strategies from at least two
of the three symptom self-management themes.

Discussion

Adolescents and young adults receiving chemotherapy use
multiple common, yet uniquely individual strategies to self-
manage their symptoms. Symptom self-management strategy
themes reflected a continuum ranging from a more prescribed
approach often requiring a shared management with the
healthcare team (Things I Take … or Not), to more highly
persona l ized and independent se l f -management
(Psychosocial Care Things I Do). These responses indicated
that AYAs used strategies across all three themes to alleviate
both physical and psychological symptoms. This illuminates
the diverse approaches they take to manage symptoms, recog-
nizing the need for shared roles as well as autonomous op-
tions. Reviewing perceived causes of individual symptoms
was essential to provide a context to interpret the meaning
behind the stated strategy. Although most strategies reflected
more immediate actions participants were using, some strate-
gies reflected a longer range perspective, such as Bbeing off
chemo.^

The use of medications to ameliorate multiple symptoms
was the predominant self-management strategy. AYAs used
prescription and over-the-counter medications and also adjust-
ed or revised the route and/or dose of medications for optimal
symptom relief. Sometimes, the strategy was the choice not to
take a medication in order to prevent or manage a symptom
associated with that medication. For providers, teaching about
safe, appropriate, and effective use of multiple medications,
therefore, emerges as a priority of care, especially for these
young patients who may be novices at self-managing a health
condition. In addition, given the costs, potential side effects,
and safety risks of Bpolypharmacy^ regimens, providers
should also explore whether non-pharmacologic alternatives
to medications are available rather than choosing a medication
as the first and only option for symptom relief.

The use of physical care strategies related to physical ac-
tivity, sleep, rest, eating, and drinking were common and like-
ly reflect previous lifestyle habits as well as individual prefer-
ences and coping behaviors. The necessity of adequate sleep
and physical activity during cancer treatment cannot be

overemphasized for overall well-being, recovery, and control
of symptoms. To relieve gastrointestinal symptoms, AYAs
named a diversity of eating and drinking strategies, which
are largely under their own control. The appropriateness of
their chosen strategies, such as Bnot eating at all^ or Bavoiding
certain foods^ or Bdrinking lots of fluids,^ and effects on their
overall nutritional status and fluid balance, however, are
unknown.

The participants’ endorsement of multiple, diverse psycho-
social approaches to relieve symptoms is indicative of the
varied preferences and options available for symptom man-
agement. Peer and family support are known to be important
parts of the psychosocial support picture for AYAs [24].

The responses, Bnothing^ (n = 35) and Bdo not know^
(n = 29) warrant further study. Participants took the initiative
to answer with these specific phrases rather than simply not
responding, which suggests the need to explore what they
mean. Do these answers suggest that AYAs have no idea
how to manage the symptom or that they have tried strategies
that have not worked? Understanding these responses within
the context of the AYA’s symptom management experience
will provide valuable information about how they perceive
challenges to symptom self-management.

The distinctive developmental characteristics of adoles-
cence and young adulthood may influence the experience of
symptoms as well as individuals’ consequent efforts to self-
manage those symptoms and articulate these efforts. This un-
derscores the well-recognized need for developmentally ap-
propriate care and communication, not only in general, but
specifically with the goal of understanding their symptom
experience and self-management efforts.

Adolescents and young adults are not a homogeneous de-
velopmental group, and adolescents may differ from young
adults in ways that impact their symptom self-management.
Young adults named more symptom self-management strate-
gies, while adolescents had more missing data. Young adults
may possibly engage more in symptom self-management due
to greater cognitive capacity or social expectation for them to
do so. Alternatively, young adults may possess a greater abil-
ity to recognize that they are engaging in symptom self-
management and/or to express the same. They also may be
more inclined to share their experiences, including symptom
experiences, with others.

Evidence-based guidelines for managing individual symp-
toms are available for some but not many cancer-related
symptoms. Despite the lack of evidence-based guidelines for
a number of symptoms, recommendations exist for managing
most symptoms. Many of these guidelines and recommenda-
tions are publicly available on websites such as the National
Cancer Institute [25–27], CureSearch for Children’s Cancer
[28–30], the Oncology Nursing Society [31], and the
Pediatric Oncology Group of Ontario [32]. Whether self-
management strategies from these guidel ines or
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Table 3 Self-management strategies reported by participants for each symptom

Symptom Number reporting
symptom (%)

Themes Reported
Bnothing^

Reported Bdo
not know^

Things I take…
or not

Physical care things I do Psychosocial care things I do

Participants reporting subthemes for each symptom

Nausea 47 (65.3) Medications
(42)

Eating strategies (8) Psychosocial/relational (1) 0 0

Medication
management
(1)

Complementary/integrative
medicine strategies (6)

Cognitive/emotional/spiritual
strategies (1)

Substance use
(2)

Living day-to-day
with cancer (1)

Drinking and hydration (4)

Sleep/rest strategies (4)

Appearance/personal care
strategies (2)

Supportive care resources (1)

Feeling drowsy 40 (55.6) Medication
management
(5)

Sleep/rest strategies (24) Psychosocial/relational
strategies (2)

3 1

Substance use
(3)

Physical activity/physical
movement/exercise (4)

Living day-to-day
with cancer (3)

Medications (1) Eating strategies (2) Cognitive/emotional/spiritual
strategies (1)

Medical
intervention
(1)

Managing the physical
environment (1)

Waiting strategies (1)

Lack of appetite 40 (55.6) Medications (9) Eating strategies (19) Living day-to-day
with cancer (2)

4 1

Substance use
(3)

Drinking/hydration strategies
(2)

Waiting strategies (3)

Medical
intervention
(2)

Physical activity/physical
movement/exercise (1)

Psychosocial/relational
strategies (1)

Medication
management
(1)

Sleep/rest strategies (1) Cognitive/emotional/spiritual
strategies (1)

Lack of energy 40 (55.6) Medication
management
(6)

Sleep/rest strategies (23) Cognitive/emotional/spiritual
strategies (2)

3 0

Physical activity/physical
movement/exercise (12)

Living day-to-day
with cancer (2)

Drinking/hydration strategies
(5)

Psychosocial/relational
strategies (1)

Eating strategies (4)

Hair loss 34 (47.2) Medication
management
(6)

Appearance/personal care (8) Living day-to-day
with cancer (2)

9 1

Waiting (1)

Changes in how
food tastes

33 (45.8) Medications (2) Eating strategies (18) Psychosocial/relational
strategies (1)

2 6

Substance use
(1)

Supportive care resources (2) Waiting strategies (1)

Drinking and hydration (1)

Complementary/integrative
medicine strategies (1)

Difficulty
sleeping

32 (44.4) Medications
(13)

Managing the physical
environment (6)

Cognitive/emotional/spiritual
strategies (3)

1 3

Sleep/rest strategies (6) Psychosocial/relational
strategies (2)
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Table 3 (continued)

Symptom Number reporting
symptom (%)

Themes Reported
Bnothing^

Reported Bdo
not know^

Things I take…
or not

Physical care things I do Psychosocial care things I do

Physical activity/physical
movement/exercise (4)

Complementary/integrative
medicine strategies (1)

Dry mouth 26 (36.1) Medications (5) Drinking and hydration (20) Living day-to-day
with cancer (1)

0 2

Supportive care resources (4) Waiting strategies (1)

Complementary/integrative
medicine strategies (1)

Eating strategies (1)

Pain 26 (36.1) Medications
(26)

Complementary/integrative
medicine strategies (10)

0 0

Substance use
(2)

Sleep/rest strategies (4)

Medication
management
(1)

Physical activity/physical
movement/exercise (3)

Appearance/personal care
strategies (1)

Weight loss 23 (31.9) Medications (5) Eating strategies (19) Living day-to-day
with cancer (2)

0 0

Substance use
(1)

Physical activity/physical
movement/exercise (1)

Waiting strategies (1)

Drinking/hydration strategies
(1)

Complementary/integrative
medicine strategies (1)

Feeling irritable 22 (30.6) Medications (2) Sleep/rest (7) Psychosocial/relational
strategies (11)

0 0

Medication
management
(1)

Appearance/personal care (2) Cognitive/emotional/spiritual
strategies (1)

Substance use
(1)

Eating strategies (2)

Complementary/integrative
medicine strategies (1)

Managing the physical
environment (1)

Physical activity/physical
movement/exercise (1)

Supportive care resources (1)

Vomiting 22 (30.6) Medications
(15)

Sleep/rest strategies (3) Living day-to-day
with cancer (5)

0 0

Medication
management
(1)

Eating strategies (4)

Complementary/integrative
medicine strategies (3)

Worrying 21 (29.2) Medications (2) Complementary/integrative
medicine strategies (3)

Living day-to-day
with cancer (9)

0 1

Substance use
(1)

Sleep/rest (1) Psychosocial/relational
strategies (9)

Appearance/personal care (1) Cognitive/emotional/spiritual
strategies (4)

Waiting strategies (1)

Dizziness 20 (27.8) Medications (3) Physical activity/physical
movement/exercise (9)

Waiting (1) 0 1

Sleep/rest strategies (7)
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Table 3 (continued)

Symptom Number reporting
symptom (%)

Themes Reported
Bnothing^

Reported Bdo
not know^

Things I take…
or not

Physical care things I do Psychosocial care things I do

Medication
management
(1)

Substance use
(1)

Drinking/hydration strategies
(1)

Eating strategies (1)

Difficulty
concentrating

18 (25.0) Medication
management
(1)

Physical activity/physical
movement/exercise (2)

Cognitive/emotional/spiritual
(5)

1 1

Sleep/rest strategies (1) Waiting strategies (3)

Living day-to-day with cancer
(1)

Psychosocial/relational (1)

Do not look like
myself

18 (25.0) Medication
management
(2)

Appearance/personal care (14) Living day-to-day
with cancer (1)

3 1

Medications (1) Physical activity/physical
movement/exercise (2)

Waiting (1)

Drinking/hydration strategies
(1)

Eating strategies (1)

Sleep/rest strategies (1)

Sweating 18 (25.0) - Managing the physical
environment (14)

Living day-to-day
with cancer (1)

2 4

Complementary/integrative
medicine strategies (2)

Sleep/rest strategies (1)

Feeling nervous 16 (22.2) Medications (2) Sleep/rest strategies (2) Cognitive/emotional/spiritual
strategies (7)

0 0

Complementary/integrative
medicine strategies (1)

Living day-to-day
with cancer (4)

Appearance/personal care (1) Psychosocial/relational
strategies (4)

Waiting strategies (1)

Constipation 15 (20.8) Medications
(14)

Eating strategies (3) Living day-to-day
with cancer (1)

0 0

Medication
management
(1)

Drinking and hydration (3)

Physical activity/physical
movement/exercise (1)

Feeling sad 14 (19.4) Medication
management
(1)

Psychosocial/relational (10) 1 1

Living day-to-day
with cancer (5)

Cognitive/emotional/spiritual
strategies (4)

Waiting strategies (1)

Skin changes 14 (19.4) Medication
management
(2)

Supportive care resources (5) Waiting strategies (1) 0 3

Medications (1) Physical activity/physical
movement/exercise (1)

Complementary/integrative
medicine strategies (1)

Cough 11 (15.3) Medications (7) Waiting (1) 1 0
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recommendations are discussed with AYAs and how many or
which ones they decide to try is unclear.

Although we did not ask participants for the complete list
of strategies they used or had tried for each symptom, we did
ask, from their perspective, what makes the symptom better.
We do not know if they had tried other recommended strate-
gies and found them ineffective or if they were unaware of
other strategies. While technology-based resources, such as
the C-SCAT, may facilitate patients’ reporting of self-
management strategies, intentional efforts to ask about symp-
tom self-management strategies can inform providers about
strategies AYAs are using or have tried. Providers can direct
their patients to available evidence-based symptom self-
management strategies, particularly for priority symptoms.

Future research should explore medication management by
AYAs with cancer to provide insight into how knowledgeable
they are about taking the right medication for the right symp-
tom, at the right dose and frequency, and management of
medication side effects. Existing evidence shows that AYAs

with cancer have insufficient sleep and physical activity
[33–35]. Self-management related to promoting sleep and
physical activity is an important area for intervention devel-
opment. Diet has implications for growth and development as
well as future risks for cardiovascular disease and diabetes.
Exploring the nutritional choices AYAs make during cancer
treatment is another research opportunity. Development of
useful psychosocial self-management interventions for this
age group is both necessary and challenging. Exploring the
meaning of BI do not know^ and Bnothing^ to ensure we have
adequate understanding of these terms within the context of
AYA symptom self-management is critical to success.

Limitations

Limitations of this study include its cross-sectional design
with data collection at a single point in time and a heteroge-
neous sample with regards to diagnosis. Many participants
were receiving anti-emetic medications with sedating side

Table 3 (continued)

Symptom Number reporting
symptom (%)

Themes Reported
Bnothing^

Reported Bdo
not know^

Things I take…
or not

Physical care things I do Psychosocial care things I do

Complementary/integrative
medicine strategies (2)

Drinking/hydration
strategies (1)

Tingling in
hands and
feet

9 (12.5) Complementary/integrative
medicine strategies (3)

1 1

Managing physical
environment (1)

Physical activity/physical
movement/exercise (3)

Sleep/rest strategies (1)

Itching 8 (11.1) Medications (4) Supportive care resources (3) 0 1

Swelling in
arms and legs

7 (9.7) Medications (1) Physical activity/physical
movement/exercise (2)

Living day-to-day
with cancer (1)

2 1

Medication
management
(1)

Eating strategies (1) Waiting strategies (1)

Diarrhea 5 (6.9) Medications (3) Eating strategies (2) 1 0

Drinking/hydration strategies
(1)

Sleep/rest strategies (1)

Difficulty
swallowing

4 (5.6) Medications (2) Drinking/hydration strategies
(1)

1 0

Supportive care resources (1)

Shortness of
breath

2 (2.8) Physical activity/physical
movement/exercise (2)

0 0

Complementary/integrative
medicine strategies (1)

Problems with
urination

1 (1.4) – – – – –
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effects, which may have limited their ability to provide exten-
sive responses. The 24-h recall period limited the ability to
gain perspective on self-management strategies outside of the
healthcare setting or on a day-to-day basis. Participants were
not asked to elaborate on their responses or comment on the
degree of perceived effectiveness of their named strategies.
Reasons for missing data were also not explored. Whether
missing responses reflect response fatigue or the lack of a
specific symptom self-management strategy is unknown.
Because the study sample was largely White/non-Hispanic,
the opportunity to explore self-management strategies among
racial/ethnic minority groups was limited.

Conclusion

Just as cancer symptom experiences are complex and person-
al, so are symptom self-management strategies. This study
described AYAs’ symptom self-management strategies from
their perspectives. The study provides a foundation for future
research to empower young people as advocates for their
symptom management needs and to support healthcare pro-
viders to engage in symptom self-management discussions
and to offer strategy options.
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