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W
ith the aging U.S. population 

and advances in the preven-

tion, screening, and treat-

ment of cancer continuing 

to accumulate, quality and 

length of life in cancer survivorship has become a 

pressing issue. Of particular interest are older cancer 

survivors (aged 65 years or older), who are a rapidly 

growing segment of the cancer survivor population 

(Bluethmann et al., 2016). In 2022, an estimated 67% 

of the more than 18 million cancer survivors living 

in the United States were aged 65 years or older. By 

2040, these figures are projected to increase to 26.1 

million cancer survivors, of whom an estimated 73% 

will be aged 65 years or older. In addition, there is a 

growing population of older breast and gynecologic 

cancer survivors, accounting for about 43% of new 

cancer diagnoses in U.S. women (Siegel et al., 2024). 

In addition to the hallmarks of aging, which include 

declines in functional capacity and a greater preva-

lence of preexisting comorbidities, older cancer sur-

vivors also contend with social vulnerabilities (i.e., 

social influences on health) that may jeopardize their 

cancer survivorship experience (Rowland & Bellizzi, 

2014; Williams et al., 2016).

Health-related quality of life (HRQOL) is an 

individual’s perceived physical and mental health, 

which can be influenced by an individual’s clinical 

status and demographic background (Reeve et al., 

2009). HRQOL has been associated with a myriad of 

longitudinal outcomes among older adults, includ-

ing overall cancer risk and survival (Klapheke et al., 

2020b; Mukand et al., 2022; Park et al., 2021; Smith 
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et al., 2008). Higher HRQOL is also associated with 

more frequent social and emotional support received 

by adult cancer survivors (Gudina et al., 2021). In 

addition, older cancer survivors have considered 

HRQOL as more important than survival gains when 

making decisions about cancer treatment (Bhandari 

et al., 2020; Dos Santos Hughes & Malone, 2023; Kent 

et al., 2015). Tracking changes in HRQOL could offer 

potential opportunities for early identification of and 

appropriate interventions for patients at risk for poor 

outcomes (Bhandari et al., 2020).

Despite the need for longitudinal exploration, 

a majority of research on HRQOL includes single 

assessments of post–cancer diagnosis HRQOL and 

makes comparisons to disease-free older adults. The 

small number of studies that have focused on pre- 

and postdiagnosis HRQOL found significant changes 

in HRQOL over time and lower HRQOL among older 

cancer survivors compared to the general older adult 

population (Klapheke et al., 2020b; Stover et al., 

2014). In addition, there was considerable variabil-

ity in HRQOL trajectories among cancer survivors 

(Durá-Ferrandis et al., 2017; Jones et al., 2015) in 

part because of sociodemographic factors. An unex-

plored area in this population is how self-reported 

sociodemographic characteristics (e.g., race and eth-

nicity, rurality) and social limitations (i.e., health 

interfering with social activities) are associated with 

changes in HRQOL. Previous cross-sectional research 

found that members of racial and ethnic minority 

groups and those living in rural areas have lower 

HRQOL compared to their non-Hispanic White and/

or urban-dwelling peers (Moss et al., 2021; Pinheiro 

et al., 2015; Rao et al., 2008). In addition, older cancer 

survivors who did not have a partner and experienced 

lower social support and greater health impacts on 

social functioning reported lower HRQOL (Han et 

al., 2021; Leung et al., 2016; Zandbergen et al., 2019). 

Expanding on prior analyses of women with a breast 

or gynecologic cancer diagnosis, this study examines 

the associations of sociodemographic factors and 

social limitations with changes in HRQOL from pre- 

to postdiagnosis among older women with breast or 

gynecologic cancer.

Methods

Dataset and Study Population

This study was approved by the Ohio State University 

Cancer Institutional Review Board (#2020C0068). The 

data for this study were derived from the Surveillance, 

Epidemiology, and End Results–Medicare Health 

Outcomes Survey (SEER-MHOS) combined dataset 

(Ambs et al., 2008). In brief, SEER-MHOS provides 

detailed cancer registry data (e.g., cancer type[s], stage, 

histology, diagnosis date) from selected U.S. regions, 

as well as self-administered, longitudinal survey data 

assessing physical and mental functioning, in addition 

to functional status, smoking status, and chronic med-

ical conditions. Medicare beneficiaries were included 

in this analysis if they were self-reported female, were 

aged 65 years or older, had exactly one breast or gyne-

cologic (e.g., ovarian, endometrial, cervical, vulvar, 

vaginal) cancer, had at least one complete MHOS dat-

apoint between 1998 and 2017 and within five years of 

their cancer diagnosis, and had completed at least one 

survey before diagnosis and one after.

HRQOL Outcomes

Physical and mental health statuses were assessed 

using the Veterans RAND 12-Item Health Survey 

(VR-12), a brief, generic, multiuse, self-administered 

health survey consisting of 12 items related to 8 

physical and mental health domains: general health 

perceptions, physical functioning, role limitations 

because of physical problems, role limitations 

because of emotional problems, body pain, energy–

fatigue, social functioning, and mental health (Selim 

et al., 2009). Physical component summary (PCS) and 

mental component summary (MCS) scores were then 

calculated and used as outcomes in this study. Scores 

range from 0 to 100, with higher scores indicating 

better HRQOL. Previous research has established a 

three-point minimal clinically important difference 

in VR-12 scores (Hays et al., 2005; Pandit et al., 2022; 

Revicki et al., 2008). Studies have demonstrated good 

internal consistency and reliability of the VR-12, with 

a Cronbach’s alpha of 0.09 for the PCS and MCS sub-

scales (Kazis et al., 2006; Kent et al., 2015).

Independent Variables

This study had four main independent variables of 

interest: social interference, rurality, race and eth-

nicity, and marital status. For social interference, 

beneficiaries were specifically asked how frequently 

physical health or emotional problems interfered 

with social activities, with the following possible 

responses: “all of the time,” “most of the time,” 

“some of the time,” “a little of the time,” and “none of 

the time.” To assess rurality, rural–urban continuum 

codes based on the beneficiary’s county of residence 

were used (Economic Research Service, 2023; Moss et 

al., 2021). Other variables in this study included the 

following: cancer treatment (e.g., radiation therapy, 

surgery), preexisting depressive symptoms as outlined 
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by Klapheke et al. (2020a), educational attainment, 

annual income, comorbidity burden, and American 

Joint Committee on Cancer stage. See Supplemental 

Table 1 online for definitions of the variables included 

in this study.

Statistical Analysis

Descriptive statistics of patient demographic and 

clinical characteristics included medians and inter-

quartile ranges (IQRs) for continuous variables and 

frequencies and percentages for categorical vari-

ables. A repeated-measures mixed-effects model 

was used to assess mean MCS and PCS scores over 

time. An unstructured covariance matrix parameter-

ized through its Cholesky root was used to model the 

covariance matrix for each participant, and the mar-

ginal likelihood was approximated using Laplace’s 

method. Adjusted mean MCS and PCS scores were 

assessed pre- and post–cancer diagnoses for the pri-

mary independent variables, and the significance of 

the change in pre- and postdiagnosis estimates was 

evaluated at the 0.05 level. In addition, adjusted mean 

MCS and PCS scores were evaluated at each month 

using locally estimated scatter plot smoothing, with 

a smoothing parameter of 0.6. All analyses were per-

formed using SAS, version 9.4.

Results

A total of 9,807 older women with breast or gyneco-

logic cancer were included in this study (see Table 

1). More than 80% (n = 8,000) of the sample had 

breast cancer, 66% (n = 6,482) had less than $50,000 

in annual income, 60% (n = 5,894) had at least com-

pleted high school, and the median age at diagnosis 

was 74 years (IQR = 70–79). The median number of 

comorbidities was two (IQR = 1–3), and 5% (n = 451) 

of participants had preexisting depressive symptoms. 

More than half (n = 5,400) of participants had stage I 

cancer, 92% (n = 9,041) of participants received sur-

gical treatment for their cancer, and 45% (n = 4,387) 

received radiation therapy treatment. Although most 

demographic and clinical characteristics were similar 

between older women with breast and gynecologic 

cancer, the median survey follow-up time for those 

with breast cancer was two years longer than for 

those with gynecologic cancer (median follow-up = 7.6 

years and 5.6 years, respectively). At the first survey, 

median MCS and PCS scores were 53 (IQR = 43–60) 

and 39 (IQR = 29–49), respectively, and did not differ 

by cancer type (see Table 2). Most participants were 

White (n = 6,987, 71%), lived in a metro area with a 

population of one million or greater (n = 5,765, 59%), 

or indicated on their first survey that physical health 

or emotional problems never interfered with social 

activities (n = 4,988, 51%).

Overall, no change in MCS scores was observed 

from before and after cancer diagnosis (∆ = 0.27, 95% 

confidence interval [CI] [–0.14, 0.67], p = 0.2) (see 

Table 3). Associations between patient factors and 

changes in MCS revealed no significant relationships 

with rurality, social interference, race and ethnicity, or 

marital status. In addition, no trends were observed 

across rurality and social interference; however, the 

most severe category of social interference (i.e., “all of 

the time”) was associated with a significant decrease 

in MCS scores. Specifically, among participants who 

reported having social interference “all of the time” 

(i.e., interference of physical or emotional health on 

social activities), MCS scores decreased 2.4 points on 

average (95% CI [–4.26, –0.54], p = 0.012).

Adjusted PCS scores decreased significantly over-

all from 34.8 to 32.7 (∆ = –2.06, 95% CI [–2.51, –1.61], 

p < 0.001) (see Table 4). In addition, variability in 

the changes of adjusted mean PCS scores was noted 

for all primary independent variables. In particular, 

changes in PCS scores ranged from –3.02 for partic-

ipants in areas of 20,000 people or more (95% CI 

[–5.35, –0.69], p = 0.011) to –1.81 in rural or urban 

areas of less than 20,000 people (95% CI [–4.56, 0.93], 

p = 0.2). For social interference, significant decreases 

in PCS scores ranged from –1.33 to –2.52, where those 

who experienced social interference “none of the 

time” had the largest reduction in PCS scores (95% 

CI [–3.11, –1.93], p < 0.001), and participants who 

experienced social interference “some of the time” 

(i.e., interference of physical or emotional health on 

social activities) had the smallest significant change 

in scores (95% CI [–2.24, –0.42], p = 0.004). Of note, 

participants who reported experiencing social inter-

ference “all of the time” did not have a significant 

decrease in mean PCS score (∆ = –0.65, 95% CI [–2.73, 

1.43], p = 0.54). Regarding race and ethnicity, signif-

icant decreases in PCS scores ranged from –1.53 to 

–11.81, where those who identified as American Indian 

or Alaska Native (AIAN) had the largest reduction in 

PCS scores (95% CI [–19.06, –4.56], p = 0.001), and 

those who identified as Asian or Pacific Islander had 

the smallest decrease in PCS scores (95% CI [–2.91, 

–0.15], p = 0.029). Participants who identified as 

another race or multiracial did not have a significant 

decrease in mean PCS scores (∆ = –1.54, 95% CI [–5.37, 

2.29], p = 0.43). Both marital status groups had signif-

icant decreases in PCS scores before and after cancer 

diagnosis; however, the change was slightly larger 
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TABLE 1. Sample Demographic and Clinical Characteristics at First Survey in the Surveillance, Epidemiology, and End 

Results–Medicare Health Outcomes Survey Dataset by Cancer Type

Gynecologic Cancer  

(N = 1,807)

Breast Cancer  

(N = 8,000)

Total  

(N = 9,807)

Characteristic Median IQR Median IQR Median IQR

Age at diagnosis (years) 74 70–80 74 70–79 74 70–79

Follow-up time (months) 67 41–98 91 61–132 86 56–123

Number of comorbidities 2 1–3 2 1–3 2 1–3

Characteristic n % n % n %

Cancer stage

I 858 48 4,542 57 5,400 55

II 207 12 2,458 31 2,665 27

III 429 24 703 9 1,132 12

IV 313 17 297 4 610 6

Education level

At most some high school 403 22 1,859 23 2,262 23

Completed high school or GED 

or some college

1,096 61 4,798 60 5,894 60

Completed college or more than 

4-year degree

250 14 1,153 14 1,403 14

Missing data 58 3 190 2 248 3

Income ($)

Less than 20,000 663 37 2,842 36 3,505 36

20,000–49,999 524 29 2,453 31 2,977 30

50,000 or more 183 10 886 11 1,069 11

Missing data 437 24 1,819 23 2,256 23

Preexisting depression

No 1,051 58 3,941 49 4,992 51

Yes 93 5 358 5 451 5

Missing data 663 37 3,701 46 4,364 45

Radiation therapy treatment

No 1,286 71 3,922 49 5,208 53

Yes 493 27 3,894 49 4,387 45

Missing data 28 2 184 2 212 2

Surgery treatment

Yes 1,483 82 7,558 95 9,041 92

No 319 18 427 5 746 8

Missing data 5 – 15 – 20 –

Year of diagnosis

1993–1997 – – 482 6 482 5

1998–2002 – – 1,535 19 1,535 16

2003–2007 461 26 1,789 22 2,250 23

2008–2012 858 48 2,707 34 3,565 36

2013–2015 488 27 1,487 19 1,975 20

IQR—interquartile range
Note. Because of rounding, percentages may not total 100.
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among those who were unmarried (∆ = –2.08, 95% CI 

[–2.64, –1.53], p < 0.001) compared to those who were 

married (∆ = –2.03, 95% CI [–2.68, –1.38], p < 0.001).

Figures 1 and 2 show the changes in mean PCS and 

MCS scores over time. Briefly, except for social inter-

ference, stratifications demonstrated varied temporal 

changes in PCS and MCS around the time of cancer 

onset. For example, patients who were married had 

relatively stable PCS more than two years before and 

two years after cancer diagnosis; however, there was a 

substantial drop around the time of cancer diagnosis. 

Conversely, married patients had a decrease in MCS 

leading up to the diagnosis of cancer and then, during 

the following five years, increased to near-baseline 

levels.

Discussion

This study examined factors associated with changes 

in HRQOL from pre- to postdiagnosis in a cohort of 

older women diagnosed with breast or gynecologic 

cancer. Results indicated that HRQOL changed over 

time. In particular, physical HRQOL decreased over 

time, which is supported by the literature (Karlsen 

et al., 2016; Leung et al., 2014). Previous longitudinal 

studies have shown that changes in mental HRQOL 

after cancer diagnosis generally followed a U-shaped 

trajectory, demonstrating a return to precancer levels 

of HRQOL (Sauer et al., 2019; Stover et al., 2014). This 

return may demonstrate the psychological resilience 

of older cancer survivors in the face of potentially 

life-threatening illnesses (Seiler & Jenewein, 2019). 

However, of note, physical, psychological, and social 

difficulties are reported by older breast and gyneco-

logic cancer survivors years after diagnosis (Bernardo 

et al., 2023; Krok-Schoen et al., 2018).

Social interference was the only significant factor 

associated with changes in mental HRQOL. Older 

women reporting the most severe category of social 

interference (i.e., interference of physical or emo-

tional health on social activities “all of the time”) had 

the lowest mental HRQOL scores and experienced 

significant decreases in their scores. Older women 

who experienced social interference “some of the 

time” also had significant decreases in their mental 

HRQOL scores. Older women who experienced social 

interference “most of the time” through “none of the 

time” also experienced significant decreases in their 

physical HRQOL scores. However, among women 

with social interference “all of the time,” there was 

no significant change. This finding is counterintuitive 

and may be because of a floor effect, meaning that at 

prediagnosis, these women had poor physical health. 

Additional research with larger sample sizes is war-

ranted to explore this finding.

Interference of physical health or emotional prob-

lems on social activities has been shown to reduce 

HRQOL among older adults and cancer survivors 

(Hawton et al., 2011). Social activity interference can 

also negatively affect other outcomes among older 

cancer survivors. For example, Trevino et al. (2020) 

found that social activity interference was associated 

with a greater likelihood of receipt of mental health 

services among older cancer survivors. Additional 

research (e.g., focus groups, semistructured inter-

views) is needed to further examine how cancer and 

aging can affect social activity among older cancer 

survivors, as well as methods (e.g., technology, infor-

mal groups) to increase social engagement despite 

poorer health status.

There were several significant determinants of 

change in physical HRQOL from pre- to postdiagnosis 

among older women diagnosed with breast or gyne-

cologic cancer. The most drastic drop of 11.8 points 

occurred among older women who self-identified as 

AIAN, which was well above the three-point mini-

mal clinically important difference in VR-12 scores 

(Hays et al., 2005; Pandit et al., 2022; Revicki et al., 

2008). The prediagnosis median score of 36 is simi-

lar to the previously reported mean VR-12 PCS score 

of 36.2 among older AIAN people. A potential reason 

for this finding may be the poor health status of older 

AIAN adults compared to their White counterparts 

(Du & Xu, 2016; Shippee et al., 2020; Yoo et al., 2014). 

AIAN communities experience significant inequity 

in health care and poorer health status, including 

lower life expectancy and a disproportionate disease 

burden compared to other U.S. populations (Kruse et 

al., 2022; Sequist, 2021). The Indian Health Service, 

which provides health care to AIAN people, is con-

sistently underfunded, understaffed with limited 

technology, and often located at lengthy distances 

from AIAN people, which further exacerbates these 

health disparities (Cromer et al., 2019; Kruse et al., 

2022). Specific to this study’s population, Kim et al. 

(2022) found that older AIAN adults had the great-

est number of chronic conditions and the highest 

prevalence of difficulties with activities of daily living 

compared to older adults from all other racial and 

ethnic groups. This result may also be attributed to 

the small sample size of this group within the cohort 

and outliers affecting the mean PCS score.

Older women from the other racial and ethnic 

groups (White, Black, Hispanic, Asian), apart from 

those identifying as multiracial or another race, 
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TABLE 2. Outcomes and Primary Independent Variables at First Survey in the Surveillance, Epidemiology, and End 

Results–Medicare Health Outcomes Survey Dataset by Cancer Type

Gynecologic Cancer  

(N = 1,807)

Breast Cancer  

(N = 8,000)

Total  

(N = 9,807)

Outcome Median IQR Median IQR Median IQR

Mental health–related quality of life 53 43–60 53 44–59 53 44–59

Physical health–related quality of life 39 30–49 39 29–49 39 29–49

Primary Independent Variable n % n % n %

Marital status

Never married, divorced, separated, or widowed 1,065 59 4,469 56 5,534 56

Married 692 38 3,349 42 4,041 41

Missing data 50 3 182 2 232 2

Race and ethnicitya

American Indian or Alaska Native 13 1 30 – 43 –

Asian or Pacific Islander 120 7 584 7 704 7

Black or African American 192 11 817 10 1,009 10

Hispanic 185 10 680 9 865 9

White 1,257 70 5,730 72 6,987 71

Another race or multiracial 40 2 159 2 199 2

Social interference

All of the time 70 4 242 3 312 3

Most of the time 138 7 660 8 798 8

Some of the time 334 19 1,521 19 1,855 19

A little of the time 331 18 1,342 17 1,673 17

None of the time 913 51 4,075 51 4,988 51

Missing data 21 1 160 2 181 2

Rurality (people per area)b

Metro

Less than 250,000 129 7 623 8 752 8

250,000–1 million 492 27 2,241 28 2,733 28

More than 1 million 1,081 60 4,684 59 5,765 59

Urban

2,500–19,999 (adjacent to metro) 22 1 130 2 152 2

2,500–19,999 (nonadjacent to metro) 16 1 49 1 65 1

20,000 or more (adjacent to metro) 19 1 113 1 132 1

20,000 or more (nonadjacent to metro) 41 2 126 2 167 2

Rural

Rural or less than 2,500 urban (adjacent to metro) 5 – 21 – 26 –

Rural or less than 2,500 urban (nonadjacent to metro) 2 – 13 – 15 –

a Categories are presented as they were depicted in the Surveillance Epidemiology, and End Results–Medicare Health Outcomes Survey dataset.
b For all analyses, urban “20,000 or more (adjacent to metro)” and urban “20,000 or more (nonadjacent to metro)” were collapsed into “urban 20,000 
or more”; urban “2,500–19,999 (adjacent to metro),” urban “2,500–19,999 (nonadjacent to metro),” “rural or less than 2,500 urban (adjacent to 
metro),” and “rural or less than 2,500 urban (nonadjacent to metro)” were collapsed into urban “less than 20,000 or rural.”
IQR—interquartile range
Note. Because of rounding, percentages may not total 100.
Note. Mental and physical health–related quality of life were measured using the mental component summary and physical component summary of 
the Veterans RAND 12-Item Health Survey. Total scores range from 0 to 100, with higher scores indicating better health-related quality of life.D
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experienced significant reductions in physical 

HRQOL pre– and post–cancer diagnosis compared 

to older AIAN women. The current study’s findings 

are consistent with those of other studies of cancer 

survivors, indicating that racial or ethnic differences 

in HRQOL at follow-up are negligible and clinically 

insignificant (i.e., less than three points) (Pinheiro et 

al., 2015; Rao et al., 2008). Despite a lack of differences 

in PCS scores between racial and ethnic groups, older 

adults of racial and ethnic minority groups may have 

unique needs, including diverse health beliefs or atti-

tudes, and may report or perceive their health status 

differently than their non-Hispanic White counter-

parts (Ng et al., 2014). Therefore, it is imperative 

for researchers and clinicians to communicate with 

older cancer survivors to understand and, ideally, 

TABLE 3. Adjusted Mean Mental Component Summary Scores Pre– and Post–Cancer Diagnosis by Rurality, Marital  

Status, Race and Ethnicity, and Social Interference

Prediagnosis Postdiagnosis

Variable Adjusted 
—

X Range Adjusted 
—

X Range ∆ 95% CI p

Rurality (people per area)

Metro

Less than 250,000 41 40–42 40.8 39.4–42.2 –0.23 [–1.46, 0.99] 0.71

250,000–1 million 41.5 40.7–42.3 41.7 40.7–42.6 0.13 [–0.52, 0.79] 0.69

More than 1 million 41.6 40.8–42.4 42 41.1–42.8 0.36 [–0.15, 0.88] 0.17

Urban

Less than 20,000 or rural 41.6 40.2–43 42 39.6–44.5 0.44 [–2.01, 2.88] 0.72

20,000 or more 41.5 40.2–42.9 42.1 39.9–44.2 0.52 [–1.56, 2.6] 0.62

Variable Adjusted 
—

X Range Adjusted 
—

X Range ∆ 95% CI p

Marital status

Married 41.7 40.9–42.6 41.8 40.8–42.8 0.09 [–0.5, 0.68] 0.77

Never married, divorced, 

separated, or widowed

41.2 40.4–42.1 41.6 40.7–42.5 0.37 [–0.13, 0.87] 0.14

Race and ethnicitya

American Indian or Alaska 

Native

40.4 37.1–43.6 39.1 33.1–45.1 –1.26 [–7.59, 5.08] 0.7

Asian or Pacific Islander 43.4 42.4–44.3 43.8 42.5–45.1 0.41 [–0.83, 1.65] 0.52

Black or African American 41.3 40.5–42.1 41.8 40.6–43 0.49 [–0.61, 1.59] 0.38

Hispanic 41.3 40.5–42.1 41.5 40.2–42.9 0.23 [–1.03, 1.49] 0.72

White 42.2 41.6–42.8 42.5 41.8–43.2 0.23 [–0.23, 0.69] 0.33

Another race or multiracial 41 39.3–42.7 38.5 35.1–41.9 –2.45 [–5.91, 1.01] 0.16

Social interference

All of the time 31.7 30.4–33 29.3 27.6–31 –2.4 [–4.26, 0.54] 0.012*

Most of the time 36 35–37 35.7 34.4–37 –0.32 [–1.56, 0.92] 0.62

Some of the time 41.1 40.3–42 42 40.9–43 0.85 [0.03, 1.67] 0.041*

A little of the time 46.4 45.5–47.3 46.6 45.5–47.7 0.18 [–0.7, 1.06] 0.69

None of the time 53 52.1–53.8 53.3 52.3–54.3 0.32 [–0.21, 0.86] 0.23

* Estimates were significant.
a Categories are presented as they were depicted in the Surveillance Epidemiology, and End Results–Medicare Health Outcomes Survey dataset.
CI—confidence interval
Note. Estimates were adjusted for race and ethnicity, social interference, marital status, rurality, cancer stage, cancer type, surgery, radiation, edu-
cation, preexisting depressive symptoms, age at diagnosis, number of comorbidities, and year of diagnosis.
Note. Mental health–related quality of life was measured using the mental component summary of the Veterans RAND 12-Item Health Survey. Scores 
range from 0 to 100, with higher scores indicating better health-related quality of life.
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address their comprehensive health needs, health and 

treatment priorities, experiences with current and 

historic racism, and barriers to improve their physical 

HRQOL.

Physical HRQOL was higher among metro- 

dwelling older women compared to rural-dwelling 

older women. In addition, older women who lived in 

areas with populations of 20,000–250,000 people had 

the highest physical HRQOL before cancer diagno-

sis, then had a clinically meaningful decrease (more 

than three points) in physical HRQOL postdiagnosis. 

Similarly, previous studies (Moss et al., 2021; Weaver 

et al., 2013) have found HRQOL scores were higher 

among older cancer survivors in urban areas than in 

rural areas. Lower HRQOL among rural populations 

may be attributed to rural–urban disparities in access 

TABLE 4. Adjusted Mean Physical Component Summary Scores Pre– and Post–Cancer Diagnosis by Rurality, Marital  

Status, Race and Ethnicity, and Social Interference

Prediagnosis Postdiagnosis

Variable Adjusted 
—

X Range Adjusted 
—

X Range ∆ 95% CI p

Rurality (people per area)

Metro

Less than 250,000 34.9 33.7–36.2 32.8 31.1–34.4 –2.15 [–3.5, –0.79] 0.002*

250,000–1 million 34.7 33.7–35.7 32.5 31.4–33.7 –2.18 [–2.91, –1.45] < 0.001*

More than 1 million 34.9 33.9–35.8 32.9 31.8–34 –1.97 [–2.55, 1.4] < 0.001*

Urban

Less than 20,000 or rural 33.3 31.6–35 31.5 28.7–34.4 –1.81 [–4.56, 0.93] 0.2

20,000 or more 36 34.3–37.6 33 30.5–35.5 –3.02 [–5.35, –0.69] 0.011*

Variable Adjusted 
—

X Range Adjusted 
—

X Range ∆ 95% CI p

Marital status

Married 34.7 33.6–35.7 32.6 31.5–33.8 –2.03 [–2.68, 1.38] < 0.001*

Never married, divorced, 

separated, or widowed

34.9 33.9–35.9 32.8 31.7–33.9 –2.08 [–2.64, –1.53] < 0.001*

Race and ethnicitya

American Indian or Alaska 

Native

36 32.1–39.9 24.2 17–31.3 –11.81 [–19.06, 4.56] 0.001*

Asian or Pacific Islander 35.9 34.7–37 34.3 32.8–35.9 –1.53 [–2.91, –0.15] 0.029*

Black or African American 34.5 33.5–35.5 32.8 31.3–34.2 –1.69 [–2.91, 0.47] 0.006*

Hispanic 34.7 33.6–35.7 32.4 30.8–34 –2.25 [–3.65, 0.86] 0.002*

White 34.8 34.1–35.6 32.7 31.9–33.6 –2.13 [–2.64, 1.63] < 0.001*

Another race or multiracial 34.8 32.7–36.9 33.3 29.4–37.2 –1.54 [–5.37, 2.29] 0.43

Social interference

All of the time 28.7 27.2–30.3 28.1 26.1–30 –0.65 [–2.73, 1.43] 0.54

Most of the time 30.4 29.2–31.6 28.1 26.5–29.6 –2.32 [–3.7, 0.95] < 0.001*

Some of the time 33.6 32.6–34.7 32.3 31.1–33.6 –1.33 [–2.24, –0.42] 0.004*

A little of the time 37.4 36.3–38.4 35.6 34.3–36.9 –1.76 [–2.74, –0.79] < 0.001*

None of the time 43.3 42.2–44.3 40.8 39.6–41.9 –2.52 [–3.11, –1.93] < 0.001*

* Estimates were significant.
a Categories are presented as they were depicted in the Surveillance Epidemiology, and End Results–Medicare Health Outcomes Survey dataset.
CI—confidence interval
Note. Estimates were adjusted for race and ethnicity, social interference, marital status, rurality, cancer stage, cancer type, surgery, radiation, edu-
cation, preexisting depressive symptoms, age at diagnosis, number of comorbidities, and year of diagnosis.
Note. Physical health–related quality of life was measured using the physical component summary of the Veterans RAND 12-Item Health Survey. 
Scores range from 0 to 100, with higher scores indicating better health-related quality of life.
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FIGURE 1. Changes in Mean PCS Over Time Among Older Women With Breast or Gynecologic  

Cancer by Race and Ethnicity, Marital Status, Rurality, and Social Interference

a Includes all other races and those who identified as multiracial
b Never married includes separated and widowed.
AIAN—American Indian or Alaska Native; API—Asian or Pacific Islander; k—thousand; mil—million; PCS—physical component 
summary 
Note. For all graphs, the black dashed line indicates the date of cancer diagnosis.
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FIGURE 2. Changes in Mean MCS Over Time Among Older Women With Breast or Gynecologic  

Cancer by Race and Ethnicity, Marital Status, Rurality, and Social Interference

a Includes all other races and those who identified as multiracial
b Never married includes separated and widowed.
AIAN—American Indian or Alaska Native; API—Asian or Pacific Islander; k—thousand; MCS—mental component summary; 
mil—million 
Note. For all graphs, the black dashed line indicates the date of cancer diagnosis.
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to healthcare providers, including supportive care, 

and may give rise to differences in treatment options 

and, subsequently, HRQOL. However, the high level 

of social connectedness in rural communities may 

provide some buffer to reduced HRQOL among older 

cancer survivors in these areas (Garrard et al., 2017; 

Rivera et al., 2023). Additional information about 

barriers to supportive care experienced by rural- and 

urban-dwelling older cancer survivors, including per-

ceptions and opinions of supportive care, availability 

and use of telehealth, distance traveled to appoint-

ments, built environment, the role of social networks, 

and unmet needs, would provide some context to 

these observed differences.

In this sample, significant decreases in mean PCS 

scores were observed for married and unmarried 

older women, which deviates from a study that found 

that HRQOL differed by marital status among older 

cancer survivors (Karlsen et al., 2016). Measuring the 

quality of multiple social relationships (e.g., family, 

friends, significant other) in addition to marital status 

could help to discern this finding (Durá-Ferrandis 

et al., 2017). A potential explanation for this obser-

vation and the overall declines in physical HRQOL 

observed may be the age of the sample itself. This 

study included HRQOL measures in a 10-year span, 

during which physical health can decline among 

older adults. Previous research has demonstrated 

the additive effects of cancer treatments on physical 

deficits among older cancer survivors compared to 

cancer-free controls (Kenzik et al., 2015; Williams et 

al., 2020).

Strengths and Limitations

The large sample size and relative representative-

ness of the population were strengths of the study. 

However, the results of this study should be con-

sidered in light of several limitations. First, survivor 

bias is inherent in the SEER-MHOS dataset, which 

can result in a healthier sample size reporting higher 

physical and mental HRQOL. Sample sizes of older 

women identifying themselves as AIAN and multi-

ple races or other race were small as were the sample 

sizes of rural and smaller urban populations, limit-

ing generalizability. Last, physical or mental health 

interference in social activities was limited to a single 

item, which may not recapitulate a validated scale. 

However, the VR-12 is a commonly used measure and 

has been validated in previous studies of older cancer 

survivors within the SEER-MHOS (Doll et al., 2017; 

Kent et al., 2015). Qualitative research is warranted 

to understand the context of HRQOL among older 

women with and without cancer. Future research 

should explore the associations of sociodemographic 

variables and HRQOL before and after cancer diag-

nosis with greater representation of members of 

vulnerable populations (e.g., low-income individuals, 

immigrants, sexual and gender minority groups).

Implications for Nursing

The results of this study can be used to inform nurses 

and other clinicians’ discussions with older women 

with cancer about changes in HRQOL. Clinical inter-

ventions to increase physical and mental HRQOL as 

part of survivorship care can promote healthy aging 

in women with cancer. Previous research has denoted 

that greater social support is associated with higher 

HRQOL (Kadambi et al., 2020; Teo et al., 2019; Utley 

et al., 2022). In addition, social support interventions 

led by nurses and other clinicians have been effective 

in improving HRQOL (Clark et al., 2013; Kornblith et 

al., 2006; Porter et al., 2011; Teo et al., 2019). For exam-

ple, Kornblith et al. (2006) found that older women 

who received nurse-led monthly telephone social 

support in addition to educational materials reported 

significantly higher HRQOL and lower levels of anx-

iety and depression compared to the education-only 

group. Results of this study also pointed to the impor-

tance of screening for depressive symptoms even 

prior to diagnosis because they can be indicative of 

continued distress and poor health (Kornblith et al., 

2006). In addition, for those with significant physi-

cal or mental health disabilities after cancer, nurses 

can assess to what extent the survivor’s social activ-

ities and connections are affected, putting them at 

higher risk for poor health outcomes. Nurses should 

be alert to significant decreases in physical HRQOL 

after cancer diagnosis in all groups of older women 

with cancer. To develop a comprehensive understand-

ing of the needs of older cancer survivors, nurses can 

KNOWLEDGE TRANSLATION

 ɐ Interference of physical or mental health on social activities was 

the only significant factor associated with changes in mental 

health–related quality of life.

 ɐ A decrease in physical health–related quality of life after cancer 

diagnosis was consistently observed in older women with breast 

or gynecologic cancer.

 ɐ Nurses can advocate for comprehensive geriatric assessments for 

survivors to develop a broad understanding of the needs of older 

cancer survivors.
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advocate for comprehensive geriatric assessments for 

survivors (Overcash et al., 2019). A geriatric assess-

ment tool can inform clinicians of their patients’ 

supportive care needs and help generate subsequent 

referrals and follow-up services. Finally, the current 

study’s results highlight the importance of tailoring 

nursing and survivorship care to cultural consid-

erations, including race, ethnicity, rurality, and the 

patient’s support system.

Conclusion

This study provides insight into associations between 

patient characteristics (marital status, race and eth-

nicity, rurality, and health interference on social 

activities) and physical and mental HRQOL among 

older women pre- and postdiagnosis. Results indi-

cated that physical and mental HRQOL changed over 

time, with mental HRQOL returning to prediagnosis 

levels while physical HRQOL continued to decrease. 

Sociodemographic factors of race and ethnicity, 

rurality, marital status, and social interference were 

associated with changes in physical HRQOL, whereas 

social interference was associated with mental 

HRQOL changes. These pre- and postdiagnosis data 

are pertinent for clinicians, such as primary care 

physicians and oncologists, and researchers who can 

identify and support older female cancer survivors 

who have reduced physical and mental HRQOL.
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