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Abstract
Purpose  The purpose of this study is to assess change in worry over time in Hispanic women with thyroid cancer.
Methods  Worry about recurrence, quality of life, family at risk, death, and harm from treatments was assessed in 273 His‑
panic women with thyroid cancer diagnosed in 2014–2015. Subjects were recruited from Surveillance, Epidemiology, and 
End Results (SEER) Los Angeles. Participants were surveyed at two points in time (time 1: 2017–2018 and time 2: 2019). 
Multivariable logistic regression was used to determine correlates with high worry (somewhat, quite a bit, very much) versus 
low worry (not at all, a little) at time 2.
Results  For the five worry items, 20.1–39.6% had high worry at both time 1 and time 2. An additional 7.6–13.4% had low 
worry at time 1 that became high worry at time 2. In multivariable logistic regression controlling for age, recurrence status, 
education level, and number of complications or side effects symptoms, younger age (20–39) as compared to older (40–79) 
was associated with high worry about thyroid cancer recurrence (OR 2.16, 95% CI 1.12–4.17). History of recurrent or per‑
sistent disease was associated with high worry about harms from treatment (OR 2.94, 95% CI 1.29–6.67). Greater number 
of complications or side effects of symptoms was associated with more worry across all five items.
Conclusions  Some Hispanic women with thyroid cancer have persistently high worry, with young adult Hispanic women 
vulnerable to worry about recurrence.
Implications for Cancer Survivors  Hispanic women with thyroid cancer may benefit from targeted psychosocial support 
during survivorship, with interventions informed by patient and cancer characteristics.
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Introduction

Thyroid cancer is the second most common cancer in His‑
panic women [1]. Prior research has shown that Hispanic 
thyroid cancer survivors, women with thyroid cancer, 
and thyroid cancer survivors with lower education are 
uniquely vulnerable to cancer-related worry, even when 
they have low-risk thyroid cancer [2]. In addition, it is 
well known that for cancer survivors in general, includ‑
ing for survivors of thyroid cancer, younger patient age 
is associated with more worry [2–7]. Younger cancer 
survivors face unique, age-related psychosocial chal‑
lenges [8–10] and Hispanic women often face exacerbated 
health disparities related to cancer outcomes [11, 12]. 
As such, there is a need for more research to understand 
cancer-related worry in Hispanic women, especially since 
younger Hispanic women may represent an especially vul‑
nerable patient population.

Cancer-related worry has been reported at various 
phases of disease trajectory, including diagnosis, treat‑
ment, and post-treatment survivorship [13–17]. Cancer-
related worry is discriminable from anxiety or depression 
as worry is not a clinically established condition [18, 19]. 
Nevertheless, very little is known about change in can‑
cer-related worry over time. For example, it is not known 
if worry is static or if there is improvement or worsening 
of worry over time in cancer survivors from vulnerable 
patient groups, such as Hispanic women. The extent to 
which worry over time is associated with certain patient 
characteristics, such as number of complications or side 
effects, and the degree to which worry over time may dif‑
fer based on various domains of worry, including worry 
about recurrence, quality of life, family at risk, death, 
and harms from treatment, remains unknown. Physicians 
deliver clinical care to cancer survivors across the dis‑
ease continuum, not just at time of diagnosis, and there‑
fore, a lack of understanding of change in worry over 
time leaves a gap in the cancer survivorship literature 
regarding optimal psychosocial care for post-treatment 
survivors [20, 21].

Therefore, the aim of this study was to understand 
change in worry over time in a vulnerable patient cohort: 
Hispanic women with thyroid cancer. We assessed five 
worry outcomes, four key patient characteristics, and 
two different time points in order to better understand 
factors that may be associated with persistent high 
worry or worsening worry over time. We hypothesized 
that younger survivors would experience sustained or 
increased worry over time across all domains. Addition‑
ally, we hypothesized that survivors with greater num‑
ber of complications or side effects would experience 

sustained or increased worry about harms from treat‑
ment over time.

Methods

Data source and population

Figure 1 describes the cohort selection process at two time 
points: time 1 (T1) and time 2 (T2).

Survey respondents at time 1 (collected February 1, 
2017 to October 31, 2018) were comprised of male and 
female survivors aged 18–79 years who had diagnoses of 
differentiated thyroid cancer reported to the Georgia and 
Los Angeles Surveillance, Epidemiology, and End Results 
(SEER) registry between January 1, 2014 and December 
31, 2015 (n = 2632; 63% response rate) [2, 22–28]. To 
provide greater detail on an important yet understudied 
patient population, a subset of survey respondents from 
time 1 were surveyed at time 2. Between May 2, 2019 and 
December 31, 2019, Hispanic women aged 18–79 years 
who had previously completed time 1 survey were sur‑
veyed again. Using methodology similar to prior studies 
on Hispanic women, we selected female survivors from 
Los Angeles County who completed our time 1 survey 
in Spanish or were identified in the SEER database as 
having a Spanish surname or being of Hispanic origin 
[29, 30]. To improve response rates, we provided a $20 
cash incentive and used a modified Dillman method, 
which included multiple reminders by phone and mail 
to nonresponders [31]. Survivors were mailed surveys in 
both English and Spanish, and bilingual interviewers con‑
ducted follow-up calls.

As shown in Fig. 1, among the n = 362 participants from 
time 1 who were potentially eligible for time 2 survey, 
n = 20 participants were determined to be ineligible, and 
thus, n = 342 response eligible participants were contacted 
for recruitment [30, 32]. A total of n = 273 participants 
(80% response rate) ultimately completed the time 2 sur‑
vey [30, 32, 33]. Hispanic women who had survey data 
from time 1 and time 2 were included in the final analytic 
cohort (n = 273).

Survey data were electronically entered using a dou‑
ble entry method to ensure < 1% error. Survey responses 
were merged with clinical cancer data from the Los 
Angeles SEER registry to create a de-identified data 
set. The study was approved by the Institutional Review 
Boards of the University of Michigan and the University 
of Southern California, the California Committee for 
the Protection of Human Subjects, and the California 
Cancer Registry.
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Measures

Patient report of worry

Using a worry scale that was originally designed for breast 
cancer patients and previously adapted for and used with 
thyroid cancer patients, participants were asked to rate 
how much they worried about five worry outcomes in the 
past month: “thyroid cancer coming back; quality of life 
being the same as before the thyroid cancer diagnosis; 
other family members being at risk; death from thyroid 
cancer; harm from treatments” [2, 34–36]. Survey items 
were presented identically at time 1 and time 2. A 5-point 
Likert scale with the following response categories was 
used: “not at all,” “a little,” “somewhat,” “quite a bit,” 
and “very much.” Motivated by clinical significance and 
criteria for targeted psychosocial services, “low worry” 
was defined as those who reported “not at all,” or “a 

little worry,” and “high worry” was defined as those who 
reported “somewhat,” “quite a bit,” or “very much” [37]. 
Worry level between time 1 and time 2 was assessed with 
clinical focus on post-treatment survivors who had sus‑
tained high worry over time and those who had low worry 
at time 1 that became high at time 2.

Complications or side effects

Complications or side effects as a result of treatment were 
assessed as follows: “Many people experience complica‑
tions or side effects as a result of treatment. Please select 
all of the complications or side effects you have experi‑
enced as a result of your thyroid cancer treatment.” These 
complications or side effects included such conditions as 
lack of energy, low calcium, voice changes, pain, weight 
gain, weight loss, osteoporosis, dry mouth or eyes, racing 
or fluttering heart, and pregnancy issues, among others [28]. 

Fig. 1   Survey respondents 
at time 1 (2017–2018) are 
comprised of post-treatment 
survivors aged 18–79 years who 
had diagnoses of differentiated 
thyroid cancer reported to the 
Georgia and Los Angeles Sur‑
veillance, Epidemiology, and 
End Results (SEER) registry 
between 2014 and 2015. Survey 
respondents at time 2 (May 
2019 through December 2019) 
are comprised of Hispanic 
women aged 18–79 years who 
had previously completed time 
1 survey

846 Journal of Cancer Survivorship  (2022) 16:844–852

1 3



Respondents were instructed to select all that apply with 
respect to 26 complications or side effects (one item indi‑
cated “other” self-report open-response and one additional 
item indicated no complications). Identical survey items 
were administered at time 1 and time 2 with time 2 data 
used for the study.

Additional covariates

Demographic items related to education level (college 
degree and above, some college, high school diploma and 
below) were self-reported at time 1. Thyroid cancer status 
was self-reported as either gone or recurrent/persistent at 
time 1. Age at diagnosis was determined with the SEER 
database. Younger and older age groups were dichotomized 
in accordance with the definition of adolescent and young 
adult (AYA) clinical subgroup (15 to 39 years old) [37]. The 
younger age group is defined as 20 to 39 years and the older 
age group is defined as 40 to 79 years. Table 1 describes 
the demographics and the additional covariates of Hispanic 
women at time 1 and time 2.

Statistical analyses

We first generated descriptive statistics for all categorical 
variables and non-weighted frequencies were reported. All 
statistical analyses incorporated nonresponse weights to 
reduce potential nonresponse bias. Nonresponse weights 
account for disproportionate nonresponse rates across dif‑
ferent patient subgroups. Multivariable logistic regression 
analysis was used to determine correlates of high worry at 
time 2 for each type of worry (thyroid cancer recurrence, 
quality of life being the same as before the thyroid cancer 
diagnosis, other family members being at risk, death from 
thyroid cancer, harm from treatments). We report adjusted 
odds ratios (OR) with 95% confidence intervals (CI) for all 
logistic regression models, with p-values < 0.05 considered 
statistically significant. Analyses were performed using Stata 
15.1 (StataCorp LLC, College Station, TX) and R version 
3.5.1 (The R Project for Statistical Computing).

Results

Characteristics of the study cohort

The final analytic cohort included 273 Hispanic women 
aged 20–79 years at the time of thyroid cancer diagno‑
sis (2014–2015) who completed both the time 1 survey 
(2017–2018) and the follow-up time 2 survey (2019). 
The majority of respondents were of Mexican (n = 203, 
74.6%) or Central American origin (n = 53, 19.4%), with 
high school education and below (n = 140, 52.1%) or some 

college level education (n = 71, 27.3%), and with stage I/II 
disease (n = 192, 72.7%) [30]. Of the 273 women surveyed 
at time 2, n = 34 (13.4%) reported that they had recurrent/
persistent thyroid cancer at time 1. At time 2, participants 
reported a median of 4 (range 0–26) ongoing complica‑
tions or side effects.

Table 1   Demographics and the additional covariates of Hispanic 
women at time 1 and time 2

* Complications or side effects were measured at T1 and T2 and T2 
was used in analysis

N (%)

Time 1
  Age at diagnosis (years)
    20–39 88 (34.3)
    40–79 185 (65.7)
  Disease status
    Gone 217 (86.6)
    Recurrent/persistent 34 (13.4)
  Education level
    College degree and above 54 (20.6)
    Some college 71 (27.3)
    High school diploma and below 140 (52.1)

Time 2
  Complications or side effects* in the past year
    Lack of energy 168 (61.5)
    Weight gain 143 (52.4)
    Low mood 106 (38.8)
    Dry eyes or increased tearing 95 (34.8)
    Racing or fluttering heart 95 (34.8)
    Voice changes for over 3 months 93 (34.1)
    Low calcium for over 3 months 90 (33.0)
    Dry mouth 89 (32.6)
    Pain for over 3 months 67 (24.5)
    Skin changes 63 (23.1)
    Difficulty swallowing 61 (22.3)
    High blood pressure 60 (22.0)
    Unattractive scar appearance 58 (21.2)
    Altered taste/smell 42 (15.4)
    Salivary gland swelling 35 (12.8)
    Diarrhea 27 (9.9)
    Weight loss 26 (9.5)
    Osteoporosis 26 (9.5)
    None 26 (9.5)
    Other 25 (9.2)
    Early menopause 24 (8.8)
    Delayed getting pregnant 14 (5.1)
    Bleeding event 7 (2.6)
    Broken bones 5 (1.8)
    Tracheostomy 3 (1.1)
    Leukemia 1 (0.4)
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Distribution of worry over time

As demonstrated in Fig. 2, we used weighted percentages 
to assess distribution of worry over time across five worry 
outcomes. In this figure, we dichotomize low worry (which 
includes “not at all” and “a little”) and high worry (which 
includes “somewhat,” “quite a bit,” and “very much”). 
Worry categories included low worry at time 1 that remained 
low at time 2, high worry at time 1 that became low worry at 
time 2, low worry at time 1 that became high worry at time 
2, and high worry at time 1 that remained high at time 2. For 
the five worry items, 20.1–39.6% had high worry at both 
time 1 and time 2. An additional 7.6–13.4% had low worry 
at time 1 that became high worry at time 2. Of the five worry 
domains, the greatest percentage with high worry was for 
worry about recurrence as 33 (13.4%) had low worry at time 
1 that progressed to high worry at time 2 and 94 (39.6%) 
experienced sustained high worry from time 1 to time 2. 
Additionally, some survivors had high worry at time 1 that 
changed to low worry at time 2, and some survivors had low 
worry at time 1 that remained low at time 2.

Multivariable logistic regression of correlates 
of high worry

In univariate analysis, younger age was associated with a 
greater percentage of survivors having high worry about 
cancer recurrence (n = 54; 61.3% vs. n = 85; 47.6%, p = 0.04) 
and about family at risk (n = 48; 56.1% vs. n = 74; 41.0%, 
p = 0.02). To further understand the relationship between 
patient age at diagnosis and worry in the context of other 
risk factors, multivariable logistic regression of charac‑
teristics associated with sustained or increased worry was 

performed for each of the five worry items. As shown in 
Table 2, in multivariable analysis, younger age was signifi‑
cantly associated with high worry about cancer recurrence 
(OR 2.16, 95% CI 1.12–4.17). History of recurrent/persistent 
disease was associated with high worry about harms from 
treatment (OR 2.94, 95% CI 1.29–6.67). Greater number of 
complications or side effects was significantly associated 
with more worry across all five items: cancer recurrence 
(OR 1.20, 95% CI 1.10–1.30); quality of life not the same 
(OR1.31, 95% CI 1.20–1.44); family at risk for thyroid can‑
cer (OR 1.19, 95% CI 1.10–1.28); death from cancer (OR 
1.17, 95% CI 1.07–1.28); and harms from treatment (OR 
1.21, 95% CI 1.11–1.30).

Discussion

Our current study provides novel insights into change in 
worry over time across two time points for Hispanic women 
with thyroid cancer. Key findings indicate that subgroups 
in our study cohort experience low worry that progresses 
to high worry over time or experience sustained high worry 
over time with respect to certain worry outcomes. We 
hypothesized that younger survivors would experience sus‑
tained or increased worry over time across all domains. Mul‑
tivariable logistic regression controlling for age, recurrence 
status, educational level, and number of complications or 
side effects indicates that younger age is significantly associ‑
ated with high worry about thyroid cancer recurrence. Addi‑
tionally, we hypothesized that survivors with greater number 
of complications or side effects would experience sustained 
or increased worry about harms from treatment over time. 
Our findings indicate that history of recurrent/persistent 

Fig. 2   Distribution of worry 
over time across five worry 
outcomes: thyroid cancer recur‑
rence, quality of life being the 
same, other family members at 
risk, death from thyroid cancer, 
and harm from treatments. 
Percentages are represented for 
four groups: low worry at time 
1 that remained low at time 
2, high worry at time 1 that 
became low worry at time 2, 
low worry at time 1 that became 
high worry at time 2, and high 
worry at time 1 that remained 
high at time 2
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disease is significantly associated with higher worry about 
harms from treatment, and that greater number of compli‑
cations or side effects is significantly associated with more 
worry across all five worry outcomes.

This study builds on prior work from our team that has 
identified the importance of worry at a single point in time 
in the lives of thyroid cancer survivors, both within and 
beyond the clinic. Patient worry about thyroid cancer has 
been associated with physician report of increased health‑
care utilization in terms of increased frequency and dura‑
tion of clinic visits and increased treatment intensity [38]. 
Additionally, worry about thyroid cancer has been shown to 
cause major disruption in the social and emotional lives of 
survivors, even among those with a favorable prognosis [2]. 
Furthermore, Hispanic patients were more likely to report 
inaccurate risk perception which was associated with high 
worry at a single point in time [23]. Therefore, understand‑
ing change in worry over time in a vulnerable population has 
implications for improving tailored psychosocial support and 
education services, both during active treatment as well as 
into post-treatment survivorship.

The findings from our current study also complement previ‑
ous research in other cancer types on the prevalence of worry 
about recurrence in the adolescent and young adult (AYA) 
population (15–39 years old) [39]. Prior research has shown 
that high worry about recurrence is more prevalent in younger 
age survivors compared to older age survivors or survivors 
of mixed ages [40–42]. Worry about recurrence for younger 
survivors may increase over time compared with older survi‑
vors, for whom worry may remain stable or decrease in the 
same time frame [43, 44]. Furthermore, prevalence of sus‑
tained or increasing high worry in this younger population 
has been associated with impaired physical and psychological 

functioning and low scores on overall health-related quality of 
life measures (HRQoL) measures [19, 45, 46]. Higher treat‑
ment intensity, which included more invasive regimens with 
longer-term side effects, is also positively correlated with high 
worry about recurrence [6, 19]. Complementing existing lit‑
erature on AYAs’ worry about recurrence with other types of 
cancer, our finding that younger Hispanic women with thy‑
roid cancer experience more worry about recurrence, and that 
such worry may increase over time, makes a novel contribution 
to the growing body of knowledge regarding cancer-related 
worry.

Our finding that women with a history of recurrent/
persistent disease worry about harms from treatment is an 
expected finding. Patients with recurrent/persistent disease 
often need additional treatments and it is well known that 
additional treatments, especially second and third opera‑
tions, are associated with greater risk of complications [47, 
48]. Patients with recurrent/persistent thyroid cancer may 
receive more treatments and therefore may be at greater risk 
for treatment complications. Thus, worry about harms from 
treatment may be based on awareness of risks and may be 
separate from symptom burden.

Our finding that those with greater number of complica‑
tions or side effects experience greater worry overall aligns 
with the concept of “symptom burden” as a correlate of 
high worry in cancer patients and post-treatment survivors. 
“Symptom burden” refers to “the subjective, quantifiable 
prevalence, frequency and severity of symptoms placing a 
physiological burden on patients and producing multiple 
negative, physical and emotional patient responses” [49]. 
The concept of symptom burden is complex and extends 
beyond numerical symptom-scoring systems, since deter‑
mining the presence, severity, and impact of symptoms is 

Table 2   Multivariable logistic regression of correlates of high worry

* Values indicate significance

Patient factors Cancer recurrence
OR (95% CI)

Quality of life not same
OR (95% CI)

Family at risk
OR (95% CI)

Cancer death
OR (95% CI)

Harms from treatment
OR (95% CI)

Age
  40–79 Ref Ref Ref Ref Ref
  20–39 2.16(1.12–4.17)* 1.33(0.70–2.51) 1.74(0.93–3.28) 0.94(0.46–1.92) 1.39(0.69–2.82)

Disease status
  Gone Ref Ref Ref Ref Ref
  Recurrent/persistent 1.49(0.64–3.49) 1.81(0.80–4.08) 1.21(0.54–2.72) 1.73(0.79–3.80) 2.94(1.29–6.67)*

Education level
  College degree and above Ref Ref Ref Ref Ref
  Some college 1.20(0.55–2.64) 0.81(0.37–1.76) 2.10(0.96–4.59) 2.02(0.84–4.82) 0.46(0.18–1.16)
  High school diploma and 

below
1.38(0.64–2.96) 0.94(0.43–2.03) 0.99(0.45–2.19) 2.34(1.00–5.49) 0.83(0.39–1.80)

Complications or side effects
  Number of complications 1.20(1.10–1.30)* 1.31(1.20–1.44)* 1.19(1.10–1.28)* 1.17(1.07–1.28)* 1.21(1.11–1.30)*
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largely dependent on individuals’ experiences and perspec‑
tives [50, 51]. Nevertheless, conceptualization of symp‑
tom burden as the summative impact on patient reported 
outcomes (PRO) and HRQoL scores has been assessed in 
cancer patients [52]. A study on breast cancer survivors indi‑
cated that higher sustained worry at 3-year post-treatment 
completion was correlated with greater self-reported symp‑
tom burden [53]. Furthermore, per prior research, younger 
age is also associated with elevated symptom burden [54], 
so younger survivors may be particularly vulnerable to both 
worry about recurrence as well as worry associated with 
greater symptom burden. Therefore, the finding that those 
with greater number of complications or side effects—simi‑
lar to “symptom burden”—experience greater worry overall 
aligns with the scientific knowledge base about the impacts 
of symptom burden on psychosocial well-being over time.

It is important to acknowledge the strengths and limi‑
tations of the current study. Our study is novel compared 
to prior studies as it focuses on a vulnerable, understudied 
patient cohort: Hispanic women with thyroid cancer. Such 
emphasis elevates attention to the needs of this population 
and contributes to empirical discourse about their psycho‑
social well-being during survivorship. Our methodology 
was carried out with attention to cultural responsiveness in 
that we provided English and Spanish language question‑
naires and provided bilingual follow-up phone calls at both 
time points in our study. Finally, the response rates are high, 
improving generalizability of the findings and suggesting 
these women wanted to share their experiences. Despite the 
many strengths, there were some limitations. First, a com‑
mon risk with studies focused on patient-reported outcomes 
is recall bias. However, in order to minimize recall bias, our 
survey questions on thyroid cancer-related worry focused on 
worry during the past month. Second, we acknowledge that 
“worry” and “fear” are not empirically validated psychoso‑
cial items, nor are they circumscribed by a comprehensive, 
consensus-driven theoretical framework [55, 56]. As such, 
“worry” and “fear” are not clinical psychosocial conditions. 
However, since patient-centric care is important, we also 
recognize the importance of exploring the phenomena of 
worry and fear. Finally, our cohort was limited to Hispanic 
women with thyroid cancer from Los Angeles County of 
predominantly Mexican and Central American origin. Thus, 
findings may not be generalizable to Latinas with origins 
from the Caribbean or South America.

Cancer-related worry is a major issue for cancer survi‑
vors. This study of Hispanic women who were diagnosed 
with thyroid cancer in 2014 to 2015, surveyed in 2017 to 
2018 and then again in 2019, further emphasizes the clinical 
relevance of worry as we found that worry can be persistent 
or even worsen in a substantial proportion of post-treatment 
survivors. By focusing on a vulnerable and at-risk popula‑
tion, we further emphasize the need for tailored support tools 

to help manage cancer-related worry during the survivorship 
period. Hispanic women with thyroid cancer may benefit 
from targeted psychosocial support during survivorship, 
with interventions informed by patient characteristics, such 
as younger age and those experiencing greater symptom bur‑
den. Ongoing development of psychosocial assessment tools 
and interventions that appropriately capture and respond to 
the experiences of worry and their mutability over time are 
suggested as further directions for the field.

Acknowledgements  The authors thank Ms. Brittany Gay for her sup‑
port in preparing this manuscript.

Author contribution  Conceptualization: Nina Jackson Levin, Anao 
Zhang, David Reyes-Gastelum, Debbie W. Chen, Ann S. Hamilton, 
Bradley J. Zebrack, Megan R. Haymart.

Data curation: Hamilton, A.S.
Project administration: Hamilton, A.S.
Investigation: Chen, DW., Hamilton, A.S., Haymart M.R.
Formal analysis: Reyes-Gastelum, Zhang, A., Haymart M.R.
Writing—original draft: Jackson Levin, N., Haymart, M.R.
Writing—review and editing: Jackson Levin, N., Zhang, A., Reyes-

Gastelum, D., Chen, D.W., Hamilton, A.S., Zebrack, B.J., Haymart, M.R.
Supervision: Haymart, M.R., Zhang, A., Zebrack, B.J.
Funding acquisition: Haymart, M.R.

Funding  This work is supported by R01 CA201198 (National Cancer 
Institute) with additional R01 supplement from the Office of Research 
on Women’s Health (ORWH) to Dr. Haymart. Dr. Haymart is also 
supported by R01 HS024512 (Agency for Healthcare Research and 
Quality). N. Jackson Levin received research support from the National 
Cancer Institute institutional training grant T32-CA-236621. Dr. Deb‑
bie Chen receives research support from the National Institute of Dia‑
betes and Digestive and Kidney Diseases institutional training grant 
T32-DK-007245. N Jackson Levin and A Zhang received this same 
Curtis Center support from the University of Michigan Vivian A. 
and James L. Curtis School of Social Work Center for Health Equity 
Research and Training, Signature Programs Initiatives. The collection 
of cancer incidence data in California was supported by the Califor‑
nia Department of Public Health pursuant to California Health and 
Safety Code Sect. 103885; Centers for Disease Control and Preven‑
tion’s (CDC) National Program of Cancer Registries, under coopera‑
tive agreement 5NU58DP006344; and the NCI’s SEER Program under 
contract HHSN261201800015I awarded to the University of Southern 
California. The collection of cancer incidence data in Georgia was sup‑
ported by contract HHSN261201800003I, Task Order HHSN26100001 
from NCI, and cooperative agreement 5NU58DP003875-04 from the 
CDC.

Data and/or code availability  The datasets generated and/or analyzed 
during the current study are available from the corresponding author 
on reasonable request.

Declarations 

Ethics approval  The study was approved by the University of Michi‑
gan (HUM00113715), the University of Southern California (HS-16–
00646), the Committee for the Protection of Human Subjects (Cali‑
fornia State Institutional Review Board), the Georgia Department of 
Public Health, and the Emory University Institutional Review Boards 
(IRB00093983) and received approval from the California Cancer Reg‑
istry. All procedures performed in studies involving human participants 

850 Journal of Cancer Survivorship  (2022) 16:844–852

1 3



were in accordance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards.

Consent to participate  A waiver of written informed consent was 
obtained for all subjects in this study.

Consent for publication  Not applicable.

Conflict of interest  The authors declare no competing interests.

Disclaimer  The content is solely the responsibility of the authors and 
does not necessarily represent the official views of the National Insti‑
tutes of Health or the National Cancer Institute. The ideas and opinions 
expressed herein are those of the authors and endorsement by the State 
of California and State of Georgia Departments of Public Health, the 
NCI and CDC, or their contractors and subcontractors is not intended 
nor should be inferred.

References

	 1.	 Miller KD, Goding Sauer A, Ortiz AP, et al. Cancer statistics for 
Hispanics/Latinos, 2018. CA Cancer J Clin. 2018;68(6):425–45.

	 2.	 Papaleontiou M, Reyes-Gastelum D, Gay BL, et al. Worry in 
thyroid cancer survivors with a favorable prognosis. Thyroid. 
2019;29(8):1080–8.

	 3.	 Goldfarb M, Casillas J. Unmet information and support needs 
in newly diagnosed thyroid cancer: comparison of adoles‑
cents/young adults (AYA) and older patients. J Cancer Surviv. 
2014;8(3):394–401.

	 4.	 Morley S, Goldfarb M. Support needs and survivorship concerns 
of thyroid cancer patients. Thyroid. 2015;25(6):649–56.

	 5.	 McDonnell GA, Pope AW, Schuler TA, Ford JS. The relation‑
ship between cancer-related worry and posttraumatic growth in 
adolescent and young adult cancer survivors. Psychooncology. 
2018;27(9):2155–64.

	 6.	 Wang R, Syed IA, Nathan PC, et al. Exploring cancer worry in 
adolescent and young adult survivors of childhood cancers. J Ado‑
lesc Young Adult Oncol. 2015;4(4):192–9.

	 7.	 Smrke A, Leung B, Srikanthan A, et al. Distinct features of psy‑
chosocial distress of adolescents and young adults with cancer 
compared to adults at diagnosis: patient-reported domains of con‑
cern. J Adolesc Young Adult Oncol. 2020;9(4):540–5.

	 8.	 Zebrack B, Mathews-Bradshaw B, Siegel S, Alliance LYA. Qual‑
ity cancer care for adolescents and young adults: a position state‑
ment. J Clin Oncol. 2010;28(32):4862–7.

	 9.	 Levin NJ, Zebrack B, Cole SW. Psychosocial issues for adolescent 
and young adult cancer patients in a global context: a forward-
looking approach. Pediatr Blood Cancer. 2019;66(8):e27789.

	10.	 Hydeman JA, Uwazurike OC, Adeyemi EI, Beaupin LK. Survi‑
vorship needs of adolescent and young adult cancer survivors: a 
concept mapping analysis. J Cancer Surviv. 2019;13(1):34–42.

	11.	 Zonderman AB, Ejiogu N, Norbeck J, Evans MK. The influence 
of health disparities on targeting cancer prevention efforts. Am J 
Prev Med. 2014;46(3 Suppl 1):S87-97.

	12.	 Shah SA, Adam MA, Thomas SM, et al. Racial disparities in 
differentiated thyroid cancer: have we bridged the gap? Thyroid. 
2017;27(6):762–72.

	13.	 Thomas SM, Reyes-Gastelum D, Milam J, et al. Worry about qual‑
ity of life for younger versus older adult thyroid cancer survivors. 
J Clin Oncol. 2019;37(27_suppl):157.

	14.	 Holge-Hazelton B, Timm HU, Graugaard C, et  al. “Per‑
haps I will die young.” Fears and worries regarding disease 

and death among Danish adolescents and young adults with 
cancer. A mixed method study. Support Care Cancer. 
2016;24(11):4727–37.

	15.	 Bresner L, Banach R, Rodin G, et al. Cancer-related worry in 
Canadian thyroid cancer survivors. J Clin Endocrinol Metab. 
2015;100(3):977–85.

	16.	 Moye J, Wachen JS, Mulligan EA, et  al. Assessing multi‑
dimensional worry in cancer survivors. Psychooncology. 
2014;23(2):237–40.

	17.	 Sodergren SC, Husson O, Robinson J, et al. Systematic review 
of the health-related quality of life issues facing adolescents and 
young adults with cancer. Qual Life Res. 2017;26(7):1659–72.

	18.	 Hirai K, Shiozaki M, Motooka H, et  al. Discrimination 
between worry and anxiety among cancer patients: develop‑
ment of a brief cancer-related worry inventory. Psychooncology. 
2008;17(12):1172–9.

	19.	 Yang Y, Li W, Wen Y, et al. Fear of cancer recurrence in ado‑
lescent and young adult cancer survivors: a systematic review 
of the literature. Psychooncology. 2019;28(4):675–86.

	20.	 National Cancer Institute Staff. National Cancer Institute: study 
offers insights on health problems among AYA cancer survi‑
vors. 2020. https://​www.​cancer.​gov/​news-​events/​cancer-​curre​
nts-​blog/​2020/​aya-​cancer-​survi​vors-​health-​probl​ems. Accessed 
March 2 2021.

	21.	 Kwak M, Zebrack BJ, Meeske KA, et al. Trajectories of psy‑
chological distress in adolescent and young adult patients 
with cancer: a 1-year longitudinal study. J Clin Oncol. 
2013;31(17):2160–6.

	22.	 Esfandiari NH, Hughes DT, Reyes-Gastelum D, et al. Factors 
associated with diagnosis and treatment of thyroid microcarcino‑
mas. J Clin Endocrinol Metab. 2019;104(12):6060–8.

	23.	 Chen DW, Reyes-Gastelum D, Wallner LP, et al. Disparities in 
risk perception of thyroid cancer recurrence and death. Cancer. 
2020;126(7):1512–21.

	24.	 Papaleontiou M, Evron J, Esfandiari N, et  al. Patient 
report of recurrent and persistent thyroid cancer. Thyroid. 
2020;30(9):1297–305.

	25.	 Evron JM, Reyes-Gastelum D, Banerjee M, et al. Role of patient 
maximizing-minimizing preferences in thyroid cancer surveil‑
lance. J Clin Oncol. 2019;37(32):3042–9.

	26.	 Kovatch KJ, Reyes-Gastelum D, Hughes DT, et al. Assessment 
of voice outcomes following surgery for thyroid cancer. JAMA 
Otolaryngol Head Neck Surg. 2019;145:823–9.

	27.	 Wallner LP, Reyes-Gastelum D, Hamilton AS, et al. Patient-
perceived lack of choice in receipt of radioactive iodine 
for treatment of differentiated thyroid cancer. J Clin Oncol. 
2019;37(24):2152–61.

	28.	 Hughes DT, Reyes-Gastelum D, Kovatch KJ, et al. Energy level 
and fatigue after surgery for thyroid cancer: a population-based 
study of patient-reported outcomes. Surgery. 2020;167(1):102–9.

	29.	 Katz SJ, Wallner LP, Abrahamse PH, et al. Treatment experi‑
ences of Latinas after diagnosis of breast cancer. Cancer. 
2017;123(16):3022–30.

	30.	 Chen DW, Reyes-Gastelum D, Veenstra CM, Hamilton AS, Baner‑
jee M, Haymart MR. Financial hardship among hispanic women 
with thyroid cancer. Thyroid. 2021;31(5):752–9.

	31.	 Dillman DA, Smyth JD, Christian LM. Internet, phone, mail, 
and mixed-mode surveys: the tailored design method. Hoboken: 
Wiley; 2014.

	32.	 Chen DW, Reyes-Gastelum D, Hawley ST, Wallner LP, Ham‑
ilton AS, Haymart MR. Unmet information needs among his‑
panic women with thyroid cancer. J Clin Endocrinol Metab. 
2021;106(7):e2680–7.

	33.	 American Association for Public Opinion Research- Response 
rates. https://​www.​aapor.​org/​Educa​tion-​Resou​rces/​For-​Resea​

851Journal of Cancer Survivorship  (2022) 16:844–852

1 3

https://www.cancer.gov/news-events/cancer-currents-blog/2020/aya-cancer-survivors-health-problems
https://www.cancer.gov/news-events/cancer-currents-blog/2020/aya-cancer-survivors-health-problems
https://www.aapor.org/Education-Resources/For-Researchers/Poll-Survey-FAQ/Response-Rates-An-Overview.aspx


rchers/​Poll-​Survey-​FAQ/​Respo​nse-​Rates-​An-​Overv​iew.​aspx. 
Accessed October 29 2020.

	34.	 Janz NK, Hawley ST, Mujahid MS, et al. Correlates of worry 
about recurrence in a multiethnic population-based sample of 
women with breast cancer. Cancer. 2011;117(9):1827–36.

	35.	 Janz NK, Friese CR, Li Y, et al. Emotional well-being years 
post-treatment for breast cancer: prospective, multi-ethnic, and 
population-based analysis. J Cancer Surviv. 2014;8(1):131–42.

	36.	 Janz NK, Li Y, Beesley LJ, et al. Worry about recurrence in a 
multi-ethnic population of breast cancer survivors and their part‑
ners. Support Care Cancer. 2016;24(11):4669–78.

	37.	 NCCN distress thermometer and problem list for patients. 2020. 
https://​www.​nccn.​org/​patie​nts/​resou​rces/​life_​with_​cancer/​pdf/​
nccn_​distr​ess_​therm​ometer.​pdf. Accessed December 1 2020.

	38.	 Papaleontiou M, Zebrack B, Reyes-Gastelum D, Rosko AJ, 
Hawley ST, Hamilton AS, Ward KC, Haymart MR. Physician 
management of thyroid cancer patients' worry. J Cancer Surviv. 
2021;15(3):418–26.

	39.	 National Cancer Institute: Types of cancers in young people. 
https://​www.​cancer.​gov/​types/​aya. Accessed March 2 2021.

	40.	 Thewes B, Kaal SEJ, Custers JAE, et al. Prevalence and correlates 
of high fear of cancer recurrence in late adolescents and young 
adults consulting a specialist adolescent and young adult (AYA) 
cancer service. Support Care Cancer. 2018;26(5):1479–87.

	41.	 Custers JA, Kwakkenbos L, van der Graaf WT, et al. Not as stable 
as we think: a descriptive study of 12 monthly assessments of 
fear of cancer recurrence among curatively-treated breast cancer 
survivors 0–5 years after surgery. Front Psychol. 2020;11:580979.

	42.	 Sun H, Yang Y, Zhang J, et al. Fear of cancer recurrence, anxiety 
and depressive symptoms in adolescent and young adult cancer 
patients. Neuropsychiatr Dis Treat. 2019;15:857–65.

	43.	 Starreveld DEJ, Markovitz SE, van Breukelen G, Peters ML. The 
course of fear of cancer recurrence: different patterns by age in 
breast cancer survivors. Psychooncology. 2018;27(1):295–301.

	44.	 Manne SL, Myers-Virtue S, Kissane D, et al. Group-based tra‑
jectory modeling of fear of disease recurrence among women 
recently diagnosed with gynecological cancers. Psychooncology. 
2017;26(11):1799–809.

	45.	 Rogers SN, Mepani V, Jackson S, Lowe D. Health-related quality 
of life, fear of recurrence, and emotional distress in patients treated 
for thyroid cancer. Br J Oral Maxillofac Surg. 2017;55(7):666–73.

	46.	 Hedman C, Djarv T, Strang P, Lundgren CI. Fear of recurrence 
and view of life affect health-related quality of life in patients 
with differentiated thyroid carcinoma: a prospective Swedish 
population-based study. Thyroid. 2018;28:1609–17.

	47.	 Roh JL, Kim JM, Park CI. Central compartment reoperation for 
recurrent/persistent differentiated thyroid cancer: patterns of 
recurrence, morbidity, and prediction of postoperative hypocal‑
cemia. Ann Surg Oncol. 2011;18(5):1312–8.

	48.	 Starmer H, Noureldine SI, Ozgursoy OB, Tufano RP. Voice out‑
comes following reoperative central neck dissection for recurrent/
persistent thyroid cancer. Laryngoscope. 2015;125(11):2621–5.

	49.	 Gapstur RL. Symptom burden: a concept analysis and implications 
for oncology nurses. Oncol Nurs Forum. 2007;34(3):673–80.

	50.	 Gill A, Chakraborty A, Selby D. What is symptom burden: a 
qualitative exploration of patient definitions. J Palliat Care. 
2012;28(2):83–9.

	51.	 Cheng Huilin, Sit Janet W. H, So Winnie K. W. The symptom 
burden in breast cancer survivors. Psychooncol Supportive Care. 
2016;8(1):40–6.

	52.	 Cleeland CS. Symptom burden: multiple symptoms and their 
impact as patient-reported outcomes. J Natl Cancer Inst Monogr. 
2007;37:16–21.

	53.	 Phillips KM, McGinty HL, Gonzalez BD, et al. Factors associated 
with breast cancer worry 3 years after completion of adjuvant 
treatment. Psychooncology. 2013;22(4):936–9.

	54.	 Bubis LD, Davis L, Mahar A, et al. Symptom burden in the first 
year after cancer diagnosis: an analysis of patient-reported out‑
comes. J Clin Oncol. 2018;36(11):1103–11.

	55.	 Simard S, Thewes B, Humphris G, et al. Fear of cancer recurrence 
in adult cancer survivors: a systematic review of quantitative stud‑
ies. J Cancer Surviv. 2013;7(3):300–22.

	56.	 Fardell JE, Thewes B, Turner J, et al. Fear of cancer recurrence: 
a theoretical review and novel cognitive processing formulation. 
J Cancer Surviv. 2016;10(4):663–73.

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

852 Journal of Cancer Survivorship  (2022) 16:844–852

1 3

https://www.aapor.org/Education-Resources/For-Researchers/Poll-Survey-FAQ/Response-Rates-An-Overview.aspx
https://www.nccn.org/patients/resources/life_with_cancer/pdf/nccn_distress_thermometer.pdf
https://www.nccn.org/patients/resources/life_with_cancer/pdf/nccn_distress_thermometer.pdf
https://www.cancer.gov/types/aya

	Change in worry over time among Hispanic women with thyroid cancer
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 
	Implications for Cancer Survivors 

	Introduction
	Methods
	Data source and population
	Measures
	Patient report of worry
	Complications or side effects
	Additional covariates

	Statistical analyses

	Results
	Characteristics of the study cohort
	Distribution of worry over time
	Multivariable logistic regression of correlates of high worry

	Discussion
	Acknowledgements 
	References


