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Abstract

Background: Patients’ preferences are crucial to formulating personalised treatment 
plans. We developed a self-reported questionnaire, therapy preference scale (TPS), to 
examine treatment preferences of patients with cancer. 

Methods: TPS has 30 questions: 19 on patients’ preferences on safety, quality of life and 
treatment effectiveness, 8 questions on the importance of various treatment character-
istics and 3 on patients’ preferred intent of therapy, expenses and life expectancy gain. 
We recruited 300 adults >18 years with a cancer diagnosis and categorised them into 4 
age-by-sex groups (younger men <60 years, older men ≥60 years, younger women< 60 
years, older women ≥60 years). Kruskal-Wallis non-parametric ANOVA method was used 
to compare responses among four groups.

Results: Older women, compared to other groups, were more likely to value maintenance 
of cognitive function and ability to perform daily activities. Older women were more likely 
to risk having a shorter life expectancy rather than facing the risk of long-term cognitive 
impairments. Younger men and women were more likely to accept more effective treat-
ment, even if it caused significant pain. A higher percentage of younger men, compared 
to other groups, valued maintaining sex life. Older men and women were more likely to 
prefer oral pills over intravenous therapy.

Conclusion: Patient preferences may vary based on age and sex, with older women priori-
tising cognitive and physical function independence more frequently, whereas younger 
men and women are willing to pursue more effective treatment options even with a 
greater risk of significant pain. TPS can elicit detailed preferences of an individual patient 
to facilitate shared decision-making with their oncologists.
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Introduction

Cancer treatment decisions are complex and involve weighing the benefits and risks of different treatment options and each patient’s unique 
preferences and values. Treatment options depend on various patient, disease and treatment characteristics and personalised treatment 
plans require shared decision-making between the patient and physician. Patients’ preferences can vary depending on their treatment goals, 
concerns about potential side effects, the impact of treatment on their daily lives and their desired quality of life. Additionally, factors such as 
the individual’s age, functional and cognitive abilities, family support, financial status and clinician recommendations can impact these prefer-
ences [1]. Understanding patients’ preferences is critical to ensure patients receive treatment that aligns with their goals and expectations. 

To better understand how patients consider and express their preferences for efficacy, safety and treatment burden, we developed a self-
reported questionnaire, therapy preference scale (TPS) [2–5]. In our prior publications, we have described the development of TPS in detail 
and preliminary data on 100 patients with cancer [2–5]. In this study, we used TPS to examine the treatment preferences of a diverse group 
of patients with cancer across different age and sex groups. Our aim was to investigate how patient preferences for cancer treatments vary 
by age and sex and to identify areas of similarity and difference in treatment preferences across these groups. We hypothesised that there 
would be significant differences in treatment preferences depending on age and sex and understanding these differences could help formu-
late patient-centered cancer treatment strategies.

Patients and methods

Therapy preference scale

TPS is a self-reported questionnaire comprising 30 questions designed to assess patients’ preferences for different aspects of cancer treat-
ment (Supplement File) [2–5]. Briefly, out of 30 questions, 19 measure patients’ importance ratings for safety, quality of life and treatment 
effectiveness on a 1–10 scale. Eight questions gauge the significance of various treatment characteristics (on a 4-item Likert scale with 
choices of ‘strongly disagree,’ ‘disagree,’ ‘agree,’ and ‘strongly agree.’). Three additional questions identify patients’ preferred intent of therapy, 
maximum acceptable out-of-pocket expenses and minimum life expectancy gain required to undergo treatment.

Patient enrollment and data collection

We enrolled adult patients more than 18 years of age with a cancer diagnosis who presented to the University of Nebraska Medical Center 
from July 2019 to May 2021. Patients were enrolled during outpatient clinic visits or hospital stays at Fred and Pamela Buffett Cancer Center 
and were asked to fill TPS based on their current treatment preferences. Demographic, cancer and therapy-related data were collected from 
the patient and electronic health records for analysis. The institutional review board at the University of Nebraska Medical Center approved 
the study.

Statistical analysis

Age stratification and justification: A priori, we dichotomised age at 60 years to reflect geriatric oncology conventions and typical retirement 
thresholds in the US, which correlate with shifts in functional status, comorbidity burden and treatment goals. As a sensitivity analysis, we 
additionally explored decade-wise age bands (18–29, 30–39, 40–49, 50–59, 60–69, 70–79 and ≥80 years) to visually inspect stability of 
patterns; the decade-wise distributions are summarised in Supplementary Table S1 (Age rows). Employment status (working versus retired) 
was not uniformly captured and is acknowledged as a limitation and area for future study.

Descriptive statistics were used for patient characteristics. We divided patients into 4 age-by-sex groups: male (M) <60 years, M ≥60 years, 
female (F) <60 years and F ≥60 years. The intent of treatment (curative versus palliative) was compared across the groups using Pearson’s chi-
squared test. The responses to questions on ‘Safety and Quality of life,’ ‘Effectiveness of cancer treatment,’ and ‘Treatment characteristics’ were 
measured on an ordinal 1–10 scale. We compared the responses to these questions across the age-by-sex groups using the Kruskal-Wallis 
(KW) non-parametric ANOVA method. The questions on ‘Treatment preferences’ were measured on a 4-level ordinal scale on strongly disagree, 
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disagree, agree to strongly agree. Due to the ordinal nature of the data, the responses were recoded as 1 through 4, with Strongly Disagree = 1, 
Disagree = 2, Agree = 3 and Strongly Agree =4, and then compared across the age-by-sex groups using the KW non-parametric ANOVA method. 
Questions on maximum acceptable out-of-pocket expenses and minimum life expectancy gain required to undergo treatment were measured 
in dollars and years, respectively. We also compared responses between M <60 and M ≥60 and F <60 and F ≥60. Responses were categorised 
into two groups: ‘disagree’ (combining ‘strongly disagree’ and ‘disagree’) and ‘agree’ (combining ‘strongly agree’ and ‘agree’). 

Results 

Patient characteristics

Among the 300 patients, median age was 61 years (range 19–89 years), 51% were female and 91% were white (Table 1). Sixty-two percent 
of patients were diagnosed with solid tumors, whereas 38% had hematological malignancies. Thirteen percent of patients had a history of 

Table 1. Patient responses to questions on ordinal scale of 1–10.

Questions Male <60
(M, Q1–Q3)

Male ≥60
(M, Q1–Q3)

Female <60
(M, Q1–Q3)

Female ≥60
(M, Q1–Q3)

p-value

Maintains your appearance 6 (4–8) 5 (3–7) 5 (2–6) 5 (3–8) 0.07

Maintains your sex life 7 (4.5–8) 5 (2–8) 4.5 (1–6) 4 (1–6.25) 0.0001

Avoids serious side effects 9 (8–10) 9 (8–10) 9 (8–10) 10 (9–10) 0.001

Avoids short-term damage to your ability to think, remember things 
and make decisions

8 (5–10) 7.5 (5–9) 5 (4–8) 8 (5–10) 0.008

Avoids long-term damage to your ability to think, remember things 
and make decisions

10 (8–10) 9 (8–10) 8.5 (7–10) 10 (9–10) 0.001

Avoids short-term damage to your ability to do daily activities such as 
grooming, eating or self-care.

8 (5–19) 8 (5–9) 6 (4–8) 8 (5–9) 0.006

Avoids long-term damage to your ability to do daily activities such as 
grooming, eating or self-care

9 (8–10) 9 (7.25–10) 9 (8–10) 10 (8.5–10) 0.007

Helps you live longer without necessarily achieving a cure? 9 (8–10) 9 (8–10) 9 (7.25–10) 10 (8–10) 0.01

Offers the chance of a cure 10 (9–10) 10 (8–10) 10 (9–10) 10 (9–10) 0.3

Relieves your symptoms such as fatigue, pain or shortness of breath 
without necessarily increasing your life expectancy or achieving a cure

7 (5–9) 8 (6–10) 8(5–9) 8 (5–10) 0.3

Cancer medicine is given as a pill rather than by vein 5 (2–6) 6 (5–8) 5 (1.25–8) 7 (4–9) 0.006

Treatment is available in a clinic close to your home 8 (7–10) 8 (7–10) 8 (7–10) 9 (8–10) 0.2

Treatment is associated with a short or no hospital stay 8 (5–9) 8 (7–9) 7.5 (5–9) 9 (5–10) 0.1

Treatment limits the number of invasive procedures necessary for 
making treatment decisions

7 (5–9.75) 7 (5–8) 6 (4–9) 8 (5–10) 0.2

Treatment does not significantly disrupt your lifestyle 7 (5–9) 7 (5–8) 6 (4.25–8) 8 (5–8.5) 0.1

Cost you pay for treatment, such as out-of-pocket expenses is 
affordable

8 (6.25–10) 9 (6.25–10) 8 (6.25–10) 8.5 
(6.75–10)

0.7

Treatment does not result in a significant burden to your family or 
friends (for example, due to care necessary at home or for getting you 
to doctor visits

8 (7–10) 8 (6–10) 8 (6–9) 9 (7–10) 0.1

M = median, Q1- 1st quartile, Q3- 3rd quartile
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more than 1 type of cancer. Thirty-nine percent of total patients were in remission, 54% were not in remission and 7% had a new diagnosis 
of cancer and had not started any treatment yet. Median age for M <60 was 49 years (range 21–59 years) and 68 years (range 60–89 years) 
for M ≥60. Median age for F <60 was 49.5 years (range 19–59 years) and was 67 years (range 60–83 years) for F ≥60. At the time of survey, 
61% of patients were receiving curative intent treatment compared to 39% of patients on palliative treatment as determined by the treating 
physician. When compared using Pearson’s chi-squared test, there was no detectable association in the intent of treatment types between 
the 4 age-by-sex groups (χ2 = 4.03; p = 0.2).

Safety and quality of life

Table 2 details the responses to the questions capturing patients’ rating of the importance of safety, efficacy and other characteristics of 
systemic cancer treatment on a scale of 1–10. Eight out of 19 questions indicated a significant difference in opinion among the 4 age-by-sex 
groups (Figure 1). These questions queried about maintaining sex life (KW statistic= 22.2, p = 0.0001), avoiding serious side effects (KW = 
15.5, p = 0.01), avoiding short-term damage to ability to think (KW = 11.6, p = 0.008), avoiding long term damage to ability to think (KW = 
15.5, p = 0.001), avoiding short term impact on daily activities (KW = 12.3, p = 006) and avoiding long term impact on daily activities (KW = 
0.01, p = 0.007), living longer without cure (KW = 11.1, p = 0.01) and oral rather than intravenous therapy (KW = 12.3, p = 0.006). Box plots 
for questions whose K-W test p-value was ≤0.10 are presented in Figure 1.

A higher percentage of patients in M <60 group valued maintaining sex life compared to other groups (Table 3). Compared to F <60 and M 
<60, a higher proportion of F ≥60 and a lower proportion of M ≥60 would avoid long-term impact on daily activities. A greater number of F 
≥60 and M ≥60 preferred oral pills to intravenous therapy. A higher proportion of F ≥60 placed more importance on long-term ability to think, 
remember things and make decisions. Avoiding short-term impact on daily activity and avoiding long-term ability to think were important to 
a lower percentage of F <60 compared to other groups. 

Table 2. Patient responses to questions on treatment characteristics.

Male<60 
(agree, %)*

Male≥60 
(agree, %)*

Female<60
(agree, %)*

Female>≥60 
(agree, %)*

Living longer is important to me even if it will result in side 
effects such as life-threatening infection

78 58 66 50

Living longer is important to me even if treatment will result 
in poor quality

42 22 37 31

I would accept a treatment that is very effective but results 
in a financial burden including debt

75 49 62 62

I would travel long distance (for example, 2 hours or more) 
multiple times during treatment to receive care from cancer 
experts

90 79 90 89

I would undergo a more effective treatment even if the 
treatment causes significant pain

83 69 88 64

I would undergo treatment that maintains or improves my 
quality of life but does not help me live longer

67 78 73 72

I would rather live a shorter life than permanently lose my 
ability to think, remember things and make decisions

72 83 62 80

I would rather live a shorter life than permanently lose my 
ability to do daily activities such as grooming, eating or self-care

74 81 67 77

*The results indicate the proportion of patients who agreed with the statements. ‘Strongly agree’ and agree’ responses were categorised 
into ‘agree’ and ‘strongly disagree’ and ‘disagree’ responses were categorised into ‘disagree’ for the analysis
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Figure 1. Questions with differences in preferences among 4 age-by-sex groups on an ordinal 1–10 scale. Four age-by-sex groups were: Male <60 years, 
male ≥60 years, female <60 years and females ≥60 yeasrs. Questions with p-value ≤0.1 are depicted.

Table 3. Patient responses to questions on treatment characteristics on 4-level ordinal scale (Strongly disagree = 1, Disagree = 2, Agree = 3, Strongly agree = 4).

 Questions Male <60
(M, Q1–Q3)

Male ≥60
(M, Q1–Q3)

Female <60
(M, Q1–Q3)

Female ≥60
(M, Q1–Q3)

p-value

Living longer is important to me even if treatment will result in 
side effects such as life-threatening infection. 

3 (3–3) 3 (2–3) 3 (2–3) 3 (2–3) 0.08

Living longer is important to me even if treatment will result in 
poor quality of life. 

2 (2–3) 2 (2–2.75) 2 (2–3) 2 (2–3) 0.1

I would accept a treatment that is very effective but results in a 
financial burden including debt. 

3 (2.5–3) 3 (2–3) 3 (2–3) 3 (2–3) 0.02

I would travel long distance (for example, 2 hours or more) multiple 
times during treatment to receive care from cancer experts. 

3 (3–4) 3 (3–3) 3 (3–4) 3(3–4) 0.005

I would undergo a more effective treatment even if the 
treatment causes significant pain (for example, mouth sores or 
stomach cramps). 

3(3–4) 3 (2–3) 3 (3–4) 3 (2–3) 0.0001

I would undergo treatment that maintains or improves my 
quality of life but does not help me live longer.

3 (2–3) 3 (3–3) 3 (2–3) 3 (2–3) 0.4

I would rather live a shorter life than permanently lose my ability 
to think, remember things and make decisions. 

3 (2–3) 3 (3–3) 3 (2–3) 3 (3–4) 0.007

I would rather live a shorter life than permanently lose my ability 
to do daily activities such as grooming, eating or self-care. 

3 (2–3.5) 3 (3–3) 3 (2–3) 3 (3–4) 0.1

1 = Strongly Disagree; 2 = Disagree; 3 = Agree; 4 = Strongly Agree, M= median, Q1- 1st quartile, Q3- 3rd quartile
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Effectiveness of cancer treatment 

The distribution of most valued outcomes by age-by-sex groups is summarised in Table 4.

Among the most preferred treatment goals (cure, increased life expectancy or symptom relief), 49.0% of total patients valued cure the most, 
30.3% valued increased life expectancy and 6.3% valued symptom relief; 14.3% of patients did not answer the question (Table 4). There were 
no significant differences in the preferred outcomes among the 4 age-by-sex groups (χ2 = 9.0; p = 0.4).

Treatment preferences

Supplementary Table S1 details the responses to the eight questions that measured importance of different aspects of treatment with a 
4-level ordinal scale (strongly disagree, disagree, agree, strongly agree). Four of the eight questions showed differing opinions among the 
4 age-by-sex groups (Figure 2). Figure 2 depicts all questions with p-value ≤0.1. These questions queried about accepting a very effective 
treatment which may result in a financial burden including debt (KW = 9.4, p = 0.02), traveling long distance multiple times during treatment 
(KW = 12.6, p = 0.005), undergoing more effective treatment that may cause significant pain (KW = 20.4, p = 0.0001) and living a shorter life 
than permanently lose ability to think, remember things and make decisions (KW = 12, p = 0.007). 

Among the four groups, financial debt was less important for a higher percentage of M <60, while shorter travel distance was important for 
M ≥60 (Table 3). A greater number of M≥ 60 valued quality of life over living longer. A higher proportion of M <60 and F <60 valued more 
effective treatment even if the treatment could cause significant pain (e.g., mouth sores or stomach cramps). More F ≥60 were willing to 
accept shorter life expectancy rather than risk permanent loss of ability to think, remember things and make decisions. 

Out-of-pocket expenses and life expectancy

An out-of-pocket expense of more than $5,000 was unacceptable to 34% of all patients, whereas 25% would pay $20,000 or more for an 
effective treatment. Forty-nine percent responded that at least 12 months increase in life expectancy would make it worthwhile to consider 
a harsh cancer treatment. There was no statistical association between age-by-sex categories and maximum acceptable out-of-pocket or 
minimum expected life-expectancy gain to undergo harsh cancer treatment.

Discussion

Given the heterogeneity between solid and hematologic malignancies, future studies will stratify analyses by disease category with adequate 
sample size and, where appropriate, refine TPS items to reflect domain-specific considerations.

In this study, we utilised a novel self-reported questionnaire, demonstrating that cure was the top priority for patients of all ages and sex 
with 4/5th of patients prioritising cure or increased life expectancy. Although patients would be willing to accept short-term side effects to 
improve life expectancy, more than 2/3rd of patients preferred maintenance of cognition, functional ability and quality of life over increased 
life expectancy. About half of the patients would want a minimum of 12 months of gain in life expectancy to accept a harsh treatment. In 

Table 4. Most valued treatment outcome by age-by-sex groups (counts).

Cure (N) Increase life expectancy (N) Reduce symptoms (N) No answer (N)

Male <60 years 29 17 2 11

Male ≥60 years 43 29 9 15

Female <60 years 35 17 1 5

Female ≥60 years 40 28 7 12
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addition, reducing treatment burden on caregivers was important. Several of these preferences were similar regardless of the age and sex of 
the patients.

Our study also identified differences in preferences, mainly in relation to side effects and treatment characteristics based on age and sex. 
Although cure was the top priority for all age and sex groups, two-thirds of younger patients prioritised cure compared to only half of older 
patients. Younger patients were more likely to accept treatment that helped them live longer despite the potential negative impact on quality 
of life, cognitive and functional ability and higher financial burden. While living longer was important, older patients were more likely to prefer 
a better quality of life, fewer side effects, preservation of cognitive ability and oral instead of intravenous treatment. 

In our study, we directly compared patients in four subgroups based on age and sex, which has not been explored in detail in patients with can-
cer. One systemic review assessed studies that used different methods of preference elicitation to summarise patients’ priorities, with focus 
on 70 years or older patients with cancer. The results identified quality of life as the topmost priority than overall survival in more than 3/4th 
of total patients. One study in a non-cancer patient population showed that females were less likely to prefer life-sustaining therapies (e.g., 
cardiopulmonary resuscitation, surgery and artificial feeding) and more likely to choose a dignified death than males [6]. Female patients with 
cancer are reported to prefer palliative care focused on comfort rather than aggressive cancer treatment compared to male patients [7, 8].  

Figure 2. Questions with differences in preferences among four age-by-sex groups on a 4-level ordinal scale. A, agree; D, 
disagree; SA, strongly agree; SD, strongly disagree. Four age-by-sex groups were: Male <60 years, Male ≥60 years, Female 
<60 years and female ≥60 years. Questions with p-value ≤ 0.1 are depicted.
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In breast and ovarian cancer studies, patients would trade off a decrease in survival for less severe treatment-related toxicity [9–11]. In one 
study on breast cancer, older women, compared to younger counterparts, preferred quality of life and independence over chemotherapy 
with side effects and minimal survival benefit [1]. Literature shows that most older patients prioritise health outcomes such as maintaining 
cognitive ability, functional status and freedom from pain and other symptoms over increased survival [9, 12, 13]. Also, older patients often 
prefer less treatment burden, such as shorter hospital stays, shorter travel distance and proximity of healthcare centers, minimally invasive 
interventions and oral rather than intravenous therapy, consistent with our results [12]. 

Our study shows that our multidimensional questionnaire, TPS, can be an important tool to assess and analyze the treatment preferences of 
individual patients of different age and sex. During cancer diagnosis and treatment, patients are faced with many decisions. These decisions 
may be ‘big,’ such as selecting a treatment strategy at diagnosis or cancer progression or making advance directives or relatively ‘small,’ such 
as choosing between oral and intravenous treatment options. Patients’ approaches and responses to these decisions may vary over time, 
even if they repeatedly face the same question. TPS can provide valuable insight into patients’ preferences and goals of care at different time 
points, helping to personalise treatment plans. In addition, by comparing TPS responses at different time points, clinicians can anticipate and 
address specific areas of utmost importance to each patient. TPS can also facilitate deeper engagement between patients and clinicians, 
which is important as patients who are more engaged in their treatment decisions often have better treatment outcomes and higher levels 
of satisfaction with their care.

Our single-center study has both strengths and limitations. Most participants had already received treatment, and the responses may differ 
during treatment and based on anticipated outcomes. However, our patient population was all-inclusive, with a similar proportion of male 
and female participants of different age groups with varying types of cancer. We used TPS with specific questions tailored to efficacy, side 
effects, treatment characteristics, out-of-pocket expenses and increased life expectancy. Additionally, the enrollment of 300 patients at a 
single center within a year and the short completion time of 10 minutes for TPS indicates that the use of TPS is feasible and well-received 
by patients. 

Conclusion

Our study demonstrated age- and sex-based differences in preferences to avoid side effects, preserve cognitive and functional ability and 
maintain sex life and differences in preferences towards receiving an oral treatment. The study findings underscore the importance of under-
standing both shared and distinct treatment preferences based on the age and sex of the patients. TPS can elicit detailed preferences of an 
individual patient, which is necessary to facilitate shared decision-making between patients and their oncologists. Future research should 
investigate how patients and providers perceive TPS in regular clinical practice, compare TPS to other tools and evaluate its impact on shared 
decision-making through clinical trials. Additionally, it will be important to assess the patient preferences for specific cancer types and exam-
ine how these preferences may evolve over the treatment course. 
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Supplementary Table S1. Patient characteristics.

Age Median (range)

Age at cancer diagnosis (total patients)
 Male <60 years 
 Male ≥60 years
 Female <60 years
 Female ≥60 years

60 (18–85) 
50 (20–59) 
67 (60–85) 
50 (18–59) 
68 (60–80)

Current age (total patients)
 Male <60 years 
 Male ≥60 years
 Female <60 years
 Female ≥60 years

61 (23–89) 
49.0 (21–59) 
68 (60–89) 

49.5 (19–59) 
67 (60–83)

Race/Ethnicity N (%)

 Asian
 Black
 Hispanic
 Native Hawaiian or Other Pacific Islander
 Other
 White
 Not answered/unknown

1 (0.3) 
17 (5.7) 
1 (0.3) 
3 (1.0) 
3 (1.0) 

274 (91.3) 
1 (0.3)

Malignancy type N (%)

 Breast
 Central nervous system
 Gastrointestinal
 Genitourinary
 Gynecologic
 Head and neck
 Leukemia/myelodysplastic syndrome/myeloproliferative neoplasm
 Lung
 Lymphoma
 Plasma cell
 Skin
 Other
 Not specified
 Patients with more than one malignancy type

34 (11.3) 
6 (2.0) 

46 (15.3) 
19 (6.3) 
4 (1.3) 

17 (5.7) 
72 (24.0) 
47 (15.7) 
31 (10.3) 
11 (3.7) 
6 (2.0) 
5 (1.7) 
2 (0.6) 

40 (13.3)

Current state of malignancy N (%)

 New diagnosis
 Not in remission
 Remission
 None *

20 (6.7) 
163 (54.3) 
116 (38.7) 

1 (0.3)

Most valued outcome N (%)

 Cure
 Increase life-expectancy
 Symptom relief
 Did not answer

147 (49.0) 
91 (30.3) 
19 (6.3) 

43 (14.3)

*1 patient had a history of chronic lymphocytic leukemia and was not on treatment at the time of the survey
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