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Purpose: This study assessed the feasibility and preliminary efficacy of the Photographs of Meaning Program
for Adolescent and Young Adult cancer patients and survivors (POM-AYA).
Methods: POM-AYA is a structured 10-week meaning-based intervention in which participants post photo-
graphs and accompanying narratives through a social media platform. Measures of depression, overall quality of
life (QoL), and spiritual well-being were assessed on consent (T1), after completing the 10-week intervention
(T2) and 2 months’ postintervention (T3). Participants also completed a satisfaction questionnaire and follow-
up semi-structured interviews.
Results: Thirty AYA cancer patients and survivors (ages 17–36) were enrolled in the study. At T2, depressive
symptoms were significantly lower and QoL was significantly higher compared with T1. These gains were
maintained at T3. There were no significant differences in reported spiritual well-being across the study period.
Overall, participants reported high rates of study satisfaction in both the survey and qualitative feedback.
Conclusion: POM-AYA appears to be a potentially beneficial, widely accessible intervention in reducing
depressive symptoms and increasing QoL in AYA cancer patients and survivors.
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Background

Adolescents and young adults with cancer (AYAs)
face unique coping challenges due to disruption of key

developmental tasks.1 AYAs are at risk for a variety of
negative psychological outcomes during and after treatment,
including depression, anxiety, posttraumatic stress, and fears
of recurrence.2–5 Despite consistently reported unmet psy-
chosocial needs during and after treatment,1,6 AYAs under-
utilize formal psychological support services.6 Research into
effective psychosocial interventions for AYAs has been
significantly limited by small sample sizes and difficulty
enrolling AYAs into traditional studies.7

Social media (SM) provides a promising platform for
reaching and engaging AYAs as they have a very high rate of
usage, with up to 90% of individuals age 18–29 using SM
sites.8 A variety of SM platforms exist to provide networking
and support opportunities to patients; however, the efficacy
of these platforms on improving distress has not been sys-
tematically evaluated. There is mixed evidence regarding the

provision of internet-based psychological and health pro-
motion interventions to AYAs, with some studies demon-
strating higher retention rates compared with traditional
methods, and others demonstrating difficulty engaging and
retaining AYA participants.9,10 Given AYAs’ expressed de-
sire for improved social connectedness with other AYAs,11 as
well as their comfort and familiarity with SM as a commu-
nication tool, supportive interventions utilizing SM may be
more appealing and less stigmatizing than traditional psy-
chotherapeutic interventions.

The Photographs of Meaning Program (POM) is a novel
intervention approach that uses an SM application and plat-
form to deliver a 10-week meaning-based psychosocial in-
tervention to AYAs (POM-AYA). The intervention was
designed to incorporate empirically based content into a de-
livery modality that could more effectively reach and engage
AYAs and overcome barriers associated with traditional
psychotherapeutic approaches. The format of POM was de-
rived from photovoice, a community-based participatory
action research strategy in which participants document and
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share their realities through photographs and discussions
around particular themes.12,13 Photovoice has been suggested
as a mechanism for facilitating dialogue and shared experi-
ences among AYAs, as it allows them a structured mecha-
nism for connecting around areas of shared meaning.14 The
process of documenting and sharing experiences through
posting and interacting around photographs may uniquely
resonate with this population given their utilization of SM.

The content of POM was derived from meaning-centered
psychotherapy (MCP), a manualized, structured psycho-
therapeutic intervention designed to help cancer patients
sustain and enhance a sense of meaning, purpose, and peace.
It incorporates existential concepts such as freedom, re-
sponsibility, choice, creativity, identity, and engagement.15

MCP in individual and group contexts has been shown to be
an effective treatment in adult cancer populations in reducing
psychological and spiritual distress.16 It was chosen as the
structure of the current intervention given its focus on iden-
tity, social connectedness, and hope, which are salient de-
velopmental themes associated with this population and the
ability to translate its themes into a photograph/narrative
structure. POM has been demonstrated in a recent pilot study
to be well received by AYA patients and survivors, who rated
the content and structure of the program favorably.17 POM
has also been piloted among caregivers of pediatric palliative
patients, with similar favorable reception.18

This study sought to further explore the feasibility and effi-
cacy of the 10-week POM-AYA program. Feasibility was de-
fined in terms of retention rates in the study as well as feedback
from participants. We hypothesized that completion of the
10-week intervention would result in decreased depressive
symptoms, improved spiritual well-being, and improved social
and psychological aspects of quality of life (QoL), both at
completion of the program and at the 2-month follow-up.

Methods

Design

This study was an exploratory mixed-method cohort de-
sign that examined the feasibility and efficacy of POM-AYA
on psychological well-being in an AYA cancer population.
The study was approved by the Comprehensive Cancer
Center’s Institutional Review Board (I-44717).

Participants

Participants were identified through our Cancer Center’s
Clinical Data Network (CDN), a center-specific disease
registry of all patients diagnosed. The study was run in two
cohorts to reduce time between enrollment and study launch.
Preliminary data from cohort one has been previously re-
ported.17 Recruitment was through a direct mailing and
follow-up phone calls regarding the nature and purpose of the
study. The CDN identified 450 potential participants. Parti-
cipants with valid phone numbers were then contacted by
phone to assess eligibility and interest. Eligibility criteria
included AYA cancer patients and survivors who were be-
tween 15 and 34 years of age at the time of diagnosis, diag-
nosed within 3 years, English speaking and who had received
treatment for their disease (e.g., chemotherapy, radiation,
surgery). Due to technological requirements for the study,
participants were excluded if they did not possess a smart-

phone, tablet, or computer with camera and Wi-Fi capability,
or a valid email address. Patients with significant cognitive
impairments, dementia, or untreated severe and persistent
mental illness were also excluded from participation. Pro-
spective participants attended a one-time, in-person or re-
mote consenting session, where study risks and benefits were
explained. Participant recruitment and consent sessions oc-
curred over an *3-month timeframe for each cohort.

Procedure

After informed consent, participants were given access to
the mobile application, PixStori�, and provided with brief
training, including how to set up a user profile and how to
record and upload Pixstories. Participants were adminis-
tered a series of self-report questionnaires before the start of
the intervention (T1), after the 10 weeks (T2), and 2 months
after completing the intervention (T3). On completion of the
10-week intervention, participants provided feedback via
questionnaire and phone interview.

Measures

Depressive symptoms. Depressive symptoms were as-
sessed by using the Beck Depression Inventory-II (BDI-II), a 21-
item, self-report measure of depressive symptoms that has been
widely used and validated with adolescent and adult popula-
tions.19 Items on the BDI-II are rated on a 4-point scale (ranging
0–3) based on severity, with a maximum total score of 63. This
study utilized electronic administration of the BDI-II through the
Pearson Q-Global platform. Internal consistency estimates are in
the a= 0.9 range, and test–retest reliability ranges from 0.73 to
0.96 in a wide range of samples.19 The BDI-II has demonstrated
good convergent and discriminant validity.19

Quality of life. QoL was assessed with the PedsQL-YA, a
23-item self-report measure consisting of a total score
(23 items), a physical health composite (8 items), and a psy-
chosocial health composite (13 items).20 Items on the PedsQL
are rated on a 5-point scale ranging from 0 (Never) to 4 (Almost
Always). Scores on the PedsQL-YA are reversed and trans-
formed to a 0–100 scale, where higher scores indicate better
health-related QoL.20 This QoL measure is one of a very few
that has been validated across the AYA age range used in this
study. The PedsQL-AYA has good internal consistency
(Cronbach’s a ranging from 0.81 to 0.98), and it demonstrates
clinical validity in its ability to differentiate among groups with
mild, moderate, and severe symptoms.20 For this study, the
total score was used as the measure of overall QoL.

Spiritual well-being. Spiritual well-being was assessed
with the FACIT-Sp, a 12-item self-report measure assessing
aspects of spiritual well-being such as peace, meaning, and
faith that are not limited to any specific religion or faith.21

Items on the FACIT-SP-12 are rated on a 5-point scale
ranging from 0 (not at all) to 4 (very much). The FACIT-Sp
has good internal consistency (Cronbach’s a ranging from
0.81 to 0.88), and it correlates moderately with other mea-
sures of QoL and spiritual well-being.21

Participant satisfaction. Participant satisfaction was as-
sessed via satisfaction surveys and semi-structured inter-
views completed at T2. Using a 5-point Likert-type scale,
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participants rated the overall helpfulness of the intervention
as well as specific aspects such as content of weekly themes,
cohort size, usability of the Pixstori application, and pref-
erences regarding audio narration versus text. They also
provided qualitative descriptions of the aspects of the inter-
vention that were most helpful, as well as aspects that they
would have changed or added.

Participant baseline demographic and clinical data (i.e.,
cancer diagnosis, treatment complexity) were collected dur-
ing the initial eligibility phone screen. All questionnaires
were presented to participants remotely through REDCap and
Pearson Q-Global applications.

SM application: PixStori

All participants were given access to the study portal on the
PixStori mobile and website application. PixStori was chosen
as the platform for this study due to its unique ability to
function as a secure remote SM platform by which partici-
pants were able to upload photographs and audio record or
text narratives based on their interpretations of the weekly
themes. Participants posted their ‘‘stories’’ to the cohort
portal where they could be viewed by other participants. As
with other SM platforms, participants could ‘‘like’’ and
comment on their own or others’ stories, allowing for com-
munication among participants regarding posted content.

Intervention

The intervention content was adapted from MCP, an em-
pirically supported manualized psychotherapy for advanced
cancer patients developed by Breitbart and colleagues.16

Content areas of the manualized treatment were adapted by the
research team for an AYA population and converted into
weekly themes (Table 1). Each week, participants were sent an
email or text message introducing them to the weekly theme.
Participants were instructed to take or upload to the PixStori
study portal at least two pictures per week with their inter-
pretation of the weekly themes. Participants were instructed to
use the audio or text narration feature to describe their chosen
pictures and how it related to that week’s theme. Participants
who did not post by mid-week were sent an additional email
and text message prompt. All participants were provided a
copy of the study’s ‘‘community standards’’ and guidelines of

appropriateness at the time of their consenting session. Re-
search personnel monitored the study portal daily for any
graphic or inappropriate content that violated study standards.

Statistical analysis

Data were analyzed by using SPSS v. 21. Data from both
intervention cohorts were combined in all analyses. Preliminary
analyses were conducted to assess for normalcy of distribution
and the presence of outliers. Feasibility was assessed by ex-
amining rates of participation and retention in the study. Parti-
cipant demographic information was assessed by utilizing
descriptive statistics and frequencies as appropriate. Impact of
the intervention on study outcomes was assessed with a series of
repeated-measures ANOVAs by using time as the within-
subjects independent variable, comparing outcome scores
across study points. Follow-up paired t-tests were then con-
ducted for significant main effects to examine significant change
from T1 to T2 and T2 to T3. All the tests were two tailed at
significance level 0.05. Descriptive statistics from patient sat-
isfaction surveys, as well as a summary of semi-structured in-
terviews are also reported. Qualitative data from the interviews
were transcribed and de-identified. Interview transcripts were
then read by two study personnel and coded for themes asso-
ciated with intervention satisfaction and areas for improvement.
Any discrepancies were discussed until consensus was reached.

Results

Participant demographics

Recruitment letters were sent to 450 participants, 230 of
whom received follow-up recruitment calls. Of these, 30
declined participation, 6 were ineligible, and 30 agreed to
participate. The majority of potential participants did not
respond to messages or did not have valid numbers or voi-
cemail. Thirty participants were enrolled in the study.
Twenty-nine participants completed T1 measures, as one
participant did not complete T1 measures and never down-
loaded the PixStori application. At T2, 14 participants com-
pleted all outcome measures and 16 participants completed a
portion of measures. At T3, 12 participants completed all
outcome measures and 13 participants completed a portion of
measures. The mean age of participants was 28.23 years
(SD = 5.29, range 17–36). Full demographic characteristics
of the study sample, including diagnosis information and
treatment type, are presented in Table 2. Preliminary data
analysis revealed significant negative skew for PedsQL. As
such, scores were reflected and then transformed by using
square root. Descriptive statistics are presented for the un-
transformed scores for ease of interpretation. Results are
presented separately by outcome measure.

Intervention participation and retention

Of the 30 enrolled participants, 7 (23%) did not participate
in the intervention. Fifteen participants (50%) completed at
least 9 out of the 10-week intervention, and 8 participants
(27%) had partial completion of the intervention, with typical
patterns involving participation in early weeks and then
discontinuing posts. One participant engaged in sporadic
posts, completing 50% of weekly assignments. Thus, three
general patterns of participation were seen: those with near-
total participation (‘‘full intervention completers’’), those

Table 1. Weekly Themes

Week Theme

1 Who am I?
2 Living with cancer: How has cancer changed

who I am?
3 What matters most?
4 Understanding my roots or history
5 What makes me proud?
6 Coping with bad days
7 Living life to the fullest
8 Experiencing the moment (Love, Beauty, Humor)
9 My story of uncertainty and hope

10 Review week: What picture stands out the most?

Sample prompt questions:
(1) Tell us why you chose the picture.
(2) Tell us how it tells the story of (theme).
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who did not participate at all, and those who dropped out after
1–2 weeks of participation (‘‘intervention non/partial com-
pleters’’). The latter two categories were combined for ana-
lytic purposes due to small sample size. Study sample
demographic characteristics broken down by pattern of par-
ticipation are presented in Table 2. Males were significantly
more likely than females to not complete or partially com-
plete the intervention [X2 (1, n = 30) = 4.66, p < 0.05]. There
were no other significant differences between the two pat-
terns of participation in terms of age, race, diagnosis, and
treatment type, or participant proximity to cancer center.

Impact of intervention on study outcomes

Descriptive statistics for study outcome measures are pre-
sented in Table 3. A series of repeated-measures ANOVAs

was performed to assess the impact of the intervention on
study outcome measures, including depressive symptoms,
QoL, and spiritual well-being. There was a significant main
effect of time on depressive symptoms [F(2, 24) = 4.87,
p = 0.02, g2

p = 0.29] with follow-up paired t-tests, indicating
a significant reduction in BDI scores from T1 to T2,
[t(12) = 2.48, p = 0.03] and T1 to T3 [t(12) = 2.94, p = 0.01],
and no significant difference from T2 to T3 [t(12) = -0.08,
p = 0.94]. There was also a significant main effect of time on
QoL [F(2.22) = 7.56, p = 0.003, g2

p = 0.41], with follow-up
paired t-tests indicating a similar pattern of significant im-
provement in QoL from T1 to T2 [t(11) = 2.85, p = 0.02] and
T1 to T3 [t(11) = 4.25, p < 0.01] and no significant differences
from T2 to T3 [t(11) = -1.09, p = 0.30]. There was not a sig-
nificant main effect of time on spiritual QoL [F(2,22) = 1.15,
p = 0.34, g2

p = 0.09].

Table 2. Demographic Characteristics

Variables
Full intervention

completers (n = 15)
Intervention non/partial

completers (n = 15) All (n = 30) X2 p-value

Sex p = 0.031a

Males 3.3% (1) 20% (6) 23.3% (7)
Females 46.7% (14) 30% (9) 76.7% (23)

Age p = 0.439
15–25 13.3% (4) 20.0% (6) 33.3% (10)
>25 36.7% (11) 30.0% (9) 66.7% (20)

Race p = 0.624
White/Non-Hispanic 40.0% (12) 43.3% (13) 83.3% (25)

Other racial groups 10.0% (3) 6.7% (2) 16.7% (5)
Black/African American 6.7% (2)
American Indian/Alaskan Native 3.3% (1)
Asian/Pacific Islander 0% (0)
Latino/Hispanic 6.7% (2)

Diagnosis p = 0.587
Leukemia/lymphoma 16.7% (5) 23.3% (7) 40% (12)
Papillary thyroid carcinoma 13.3% (4) 6.7% (2) 20% (6)
Cervical 10.0% (3) 3.3% (1) 13.3% (4)
Melanoma 3.3% (1) 6.7% (2) 10% (3)
Breast 6.7% (2) 3.3% (1) 10% (3)
Brain 0.0% (0) 3.3% (1) 3.3% (1)
Sarcoma 0.0% (0) 3.3% (1) 3.3% (1)

Treatment type p = 0.181
Combination 26.7% (8) 10.0% (3) 36.7% (11)
Chemotherapy 10.0% (3) 23.3% (7) 33.3% (10)
Surgery only 13.3% (4) 13.3% (4) 26.7% (8)
Radiation 0.0% (0) 3.3% (1) 3.3% (1)

Distance to center p = 0.815
<15 miles 20.0% (6) 23.3% (7) 43.3% (13)
>15 and <100 miles 23.3% (7) 23.3% (7) 46.7% (14)
>100 miles 6.7% (2) 3.3% (1) 10.0% (3)

ap < 0.05.

Table 3. Means and Standard Deviations of Outcome Variables at Baseline and Follow-Up

T1 T2 T3

Depression 57.23 (10.35) 51.85 (8.53) 52.00 (10.14)
Quality of life 74.42 (13.71) 81.73 (14.88) 80.83 (14.11)
Spiritual well-being 36.58 (6.75) 38.17 (5.73) 38.75 (4.83)
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Participant satisfaction

Participant satisfaction data were obtained from 17 partic-
ipants, 15 of whom were intervention completers. Overall
participant feedback was very positive, with 94% of respon-
dents describing the experience as positive or very positive.
Themes identified from qualitative interview data included a
sense of connectedness with others who have shared experi-
ences, enjoyment of the weekly themes, and knowledge that
others struggle with similar issues. The most consistent neg-
ative feedback from both surveys and qualitative data involved
the functionality and flexibility of the application itself, with
71% of respondents reporting challenges with the application.
The two noncompleters who provided feedback cited health
concerns and not enough time as reasons for not participating.
Regarding preferences for typing versus audio-recording the
weekly assignments, 41% of participants indicated a prefer-
ence for texting responses, and 47% described being com-
fortable or very comfortable with audio-recording narratives.
Of note, during the semi-structured interviews, several par-
ticipants indicated that they found the audio recordings more
meaningful, but they were more likely to read the text than
listen to the audio given the time involved and the necessity of
privacy or headphones for the audio narratives.

Discussion

This study sought to assess the feasibility and preliminary
efficacy of a 10-week, meaning-centered SM intervention for
AYA cancer patients and survivors. AYA populations have
been challenging to engage in psychosocial interventions,
despite significant evidence of unmet psychosocial needs in
this population. Our feasibility results indicate engagement
rates of 40–50% among consented participants. Among those
who did participate, engagement rates were high, with very
few partial completers. Intervention feedback among par-
ticipators was very encouraging, with participants often de-
scribing the experience as highly meaningful to them.
Unfortunately, those participants who did not complete the
intervention were also less likely to provide feedback, and, as
such, relatively limited information is available from those
who dropped out. Of those who did provide feedback, the
most frequent reasons involved time commitment, illness
burden, or feeling that they did not belong to the target
population (either being too sick or too well). We did not
collect information on whether the noncompleters continued
to passively observe posts throughout the study and if doing
so had any benefits. As the majority of SM users are believed
to be ‘‘lurkers’’ who never contribute,22 methods of mea-
suring passive participation will be important for future
studies utilizing SM platforms.

Our intervention also showed promising preliminary evi-
dence of efficacy. Participants endorsed significantly less
depressive symptoms and improved QoL at the completion of
the study compared with baseline, and these effects were
generally preserved at the 2-month follow-up. Effect sizes
were generally large and were consistent with participants’
qualitative feedback of improved connectedness and a sense
of community. The nonsignificant changes in spiritual QoL
may reflect the lack of salience of spirituality in this popu-
lation, or the small sample and relatively small effect sizes of
change in this domain. Given the relative lack of information
about the role of spirituality in AYAs, it is also possible that

spirituality-based measures may not be as well suited in an
AYA population to capture meaning-making.

One of the significant strengths of the POM methodology is
its ability to reach a large network of AYAs remotely, thus
possibly removing geographic barriers to psychosocial treat-
ment. As more than one-third of AYAs in the United States
receive their cancer treatment outside of academic centers,23

POM-AYA shows promise in providing empirically based,
accessible psychosocial support to all AYAs regardless of type
of or proximity to treatment site. In addition, the large effect
sizes observed in this study provide promising preliminary
data on the potential effectiveness of the intervention. One
consideration moving forward is how explicitly to adopt ad-
ditional SM components and structures into the intervention.
Feedback from participants indicated that they enjoyed the SM
features (e.g., the ability to ‘‘like’’ and comment on others’
posts) and requested additional SM features such as notifica-
tions of comments on their posts. Conversely, recent concerns
regarding privacy and manipulation associated with SM were
reflected in some potential participants’ refusal to participate
and may be more of an issue with interventions utilizing more
popular SM platforms.

Study limitations

There are several limitations to the study. Our sample size
was smaller than intended due to technical challenges re-
quiring redesign of the PixStori application, the timing of
which prevented additional cohorts within the study period.
The relatively low rate of enrollment among eligible patients
reflects the well-documented difficulty of engaging this
population in research studies.24–27 Suggestions for increas-
ing recruitment have involved reaching out to AYAs through
SM and other online resources. Interestingly, although this
project involved an online format for intervention delivery,
we utilized traditional methods of recruitment, including
mailed letters and follow-up phone calls, which were nega-
tively impacted by frequently changing phone numbers and
addresses associated with AYAs. Future iterations may
benefit from accessing AYAs through existing online support
communities and social networks. In addition, the lack of
control group limits conclusions about the role of the inter-
vention in causing changes in outcome variables, although
the stability of changes from T2 to T3 is encouraging. Finally,
eligibility requirements such as access to a smartphone or
web browser may have limited study participation. Larger-
scale, randomized controlled studies are needed to further
determine what effects are specifically related to the inter-
vention. Future studies would benefit from a broader re-
cruitment strategy, including partnering with existing online
AYA support communities and networks for recruitment.

Overall, results of this study suggest that POM shows
promise as a novel and cost-effective psychosocial inter-
vention for AYAs. The utilization of pictures as a forum for
meaning and connectedness provides a unique forum for
provision of a structured, theoretically derived intervention
that can be widely disseminated. Future, larger-scale con-
trolled trials are warranted to determine its efficacy.
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