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Many cancer patients also suffer from depression, however, pharmacotherapy of depression and related disparities in US cancer survivors have not been examined in a nationally representative sample. In the present study, 2,590 adult cancer survivors participating in the National Health and Nutrition Examination Survey 2011–2020 were included and antidepressant use pattern was investigated. To examine disparities by social-demographic characteristics and access to healthcare, multivariate logistic regression analysis was conducted in 422 cancer patients who were using antidepressants and 230 cancer patients who were not using antidepressants but were diagnosed with depression. Results suggested that 21% of adult cancer survivors were using antidepressants and selective serotonin reuptake inhibitors were the most common type of antidepressants used. Antidepressant users were more likely to be female, non-Hispanic white, those who were married or living with partner. In addition, those without a routine place to go for healthcare were less likely to use antidepressants. Disparities were not found by age, family income levels, education, or health insurance coverage. The findings highlight disparities in antidepressant use in cancer patients in the US. Policy makers need to better allocate healthcare resources and facilitate availabilities of affordable care to every patient in need.
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Introduction

Depression in cancer patients is a common mental health condition. It was reported that 16.5% of cancer patients in palliative care settings were diagnosed with depression (1). While prevalence of depression varies by the type and stage of cancer, it negatively affects cancer patients' quality of life (2) and long-term survival outcome (3, 4). It also increases healthcare cost and utilization (5). For example, it was estimated US Medicare beneficiaries with cancer who had newly diagnosed depression had about 47% higher monthly medical cost than cancer patients without depression (6).

Antidepressants have been prescribed for treatment of depression in cancer patients. Despite the need in disparity research for depression in cancer patients (7), very few nationally representative studies have examined disparities in antidepressant use in this population. A previous study indicated that 18.3% of adult cancer survivors used antidepressants in 1999–2012 in the US, however the study did not report whether the use rate varied by social-demographic characteristics of cancer patients (8). Another national study found that US adult cancer patients were more likely to report medication use for depression in 2010–2013, compared to adults with no history of cancer; also, there was a disparity such that female patients, non-Hispanic white, and those widowed or divorced were more likely to use antidepressants (9). Because the comparison was made to the general public without cancer diagnosis, it is not known whether the observed disparity in antidepressant use was true or was a reflection of differences in prevalence of depression in cancer patients, as certain groups of cancer patients were more likely to have depressive symptoms (10) and this may have accounted for a higher likelihood of antidepressant use in these groups.

The objective of the study was to examine antidepressant use patterns among adult cancer survivors using recent US nationally representative data with a focus on potential disparities due to social-demographic characteristics or access to healthcare. Information on this topic will fill the gap in the literature and inform healthcare policy and facilitate optimal allocation of medical resources that may help eliminate inequality in healthcare at the national level.



Methods


Data source

The National Health and Nutrition Examination Survey (NHANES) is a research program conducted by the US National Center for Health Statistics (NCHS) to assess health and nutrition status of US residents (11). The continuous NHANES program involves a complex multi-stage sample design, and the research team conducts a household interview and a medical examination at a mobile examination center in about 5,000 participants each year, as a nationally representative sample, with data released in 2-year cycles since 1999, and the data are publicly available (11). For the 2019-2020 survey cycle, data collection was suspended in March 2020 because of the COVID-19 pandemic; in order to keep the nationally representative nature of the data, the NCHS combined the NHANES 2019-March 2020 data with NHANES 2017-2018 data, readjusted the sample weight and released them as the NHANES 2017-March 2020 Pre-pandemic data (12). To provide accurate estimate on a subgroup that may not be very common in the US general population, it was recommended to combine NHANES data from adjacent survey cycles in order to increase sample size (13). In the present study, data from NHANES 2011–2012, 2013–2014, 2015–2016, 2017-March 2020 were pooled (for 9.2 years of data, referred as NHANES 2011–2020 thereafter). The NCHS Ethics Review Board approved the NHANES protocol and each adult participant provided their consent to participate in the study.



Antidepressant use

The NHANES team collected information on prescription medication taken in the past 30 days as reported by participants during the household interview, and whenever possible, the interviewer examined the medication containers of products used. Each medication was classified using a 3-level nested therapeutic classification system using Lexicon Plus, a database containing information of all prescription drug products in the US (14). Antidepressants were identified by the second level code of 249 (8). Classification of antidepressants were based on the third level codes. A full list of antidepressants and their classifications can be found in Supplementary Table 1.



Social-demographic characteristics

Age, gender, race/ethnicity, education, marital status, and ratio of family income to poverty were obtained from the NHANES demographic data, and recoded as categorical variables as needed. For example, the ratio of family income to poverty were classified as low income (≤1.85), middle income (1.86–3.49), and high income (≥3.50), based on income-eligibility for federal food assistance programs, accounting for the number of individuals in the household (15).



Access to healthcare

Whether a participant is covered by a health insurance plan was inquired during the household interview. In addition, information about whether there is a place they usually go when they are sick or need advice about health was collected during the household interview. Both responses were coded as Yes or No according to answers to the interview questions.



Depression assessment

Participants completed the PHQ-9 questionnaire, a validated instrument for depression diagnosis and severity measure (16, 17) at the mobile examination center. The survey consisted nine questions related to frequency of depression symptoms in the past 2 weeks. PHQ-9 has been validated for use in cancer patients; a cut-off score of 8 points could provide a sensitivity of 93% and a specificity of 81% to identify major depressive disorders in cancer patients (18). Participants who skipped one of the nine questions were included with the missing score of the question replaced by the average score of the other eight questions (19). A patient was considered to be depressed if the total score of PHQ-9 is eight points or higher.



Study population

To examine antidepressant use pattern, the study population included 2,590 adults aged 20 years or older who completed the NHANES interview and responded “yes” to the question “have you ever been told by a doctor or other health professional that you had cancer or a malignancy of any kind?”

To examine disparities in antidepressant use, the study included 422 cancer survivors who reported antidepressant use and completed a depression assessment at the mobile examination center, and the study then compared these patients with 230 cancer survivors who did not use antidepressants but were diagnosed with depression from the PHQ-9 questionnaire.



Statistical analysis

SAS 9.4 (SAS Institute, Cary, NC, USA) was used for statistical analysis. 9.2 years of sample weight was applied with SAS Survey procedures being used to account for the complex multi-stage NHANES study design (13). Prevalence of antidepressant use in cancer survivors was estimated by NHANES data cycles, followed by a descriptive analysis by the class of antidepressants. To assess potential disparity in antidepressant use due to social-demographic characteristics or access to healthcare, analysis was restricted to a group of participants who also completed the depression assessment, with a comparison between antidepressant users and those who did not use antidepressants but were diagnosed with depression, using multivariate logistic regression for survey data with all variables related to social-demographic characteristics and access to healthcare included in the model. Frequency data were presented as n (weighted n, weighted percentage). Results from logistic regression were presented as adjusted odds ratio (aOR) with their 99% confidence intervals (CI) to account for possible multiplicity issues in the model.




Results


Antidepressant use pattern

Among 2,590 adult cancer survivors from NHANES 2011-2020, 491 patients reported antidepressant use; the weighted number of adult cancer survivors was 25594234 and the weighted number of antidepressant users were 5460460. The overall prevalence of antidepressant use among adult cancer survivors was 21.33% (standard error 0.98%). Prevalence of antidepressant use in difference NHANES data cycles is presented in Figure 1. The prevalence varied between 16.43% (from NHANES 2015–2016) and 25.67% (from NHANES 2013–2014) without a significant linear trend over the time period examined in the study. When data were pooled together, selective serotonin reuptake inhibitors were the most common type of antidepressants used in this population, followed by serotonin and norepinephrine reupdate inhibitors, phenylpiperazine, tricyclic antidepressants, tetracyclic antidepressants, and monoamine oxidase inhibitors (Table 1).


[image: Figure 1]
FIGURE 1. Prevalence of antidepressant use in adult cancer survivors in United States by NHANES data cycles.



Table 1. The type of antidepressant medications used by adult cancer survivors, NHANES 2011–2020.
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Social-demographic characteristics and access to healthcare by antidepressant use

Among adult cancer survivors who completed a depression assessment; 422 (weighted sample size 5212240) used antidepressants and 230 (weighted sample size 1819723) had depression but did not use any antidepressants. Comparison of social-demographic characteristics and access to healthcare between these two groups is presented in Table 2. Age, gender, race/ethnicity, marital status, education, and having a routine place to go for healthcare are significantly associated with antidepressant use in cancer survivors (all P < 0.05). Specifically, younger patients, male patients, racial minority groups, those widowed or divorced or separated, those with high school diploma or lower education, and those without a routine place to go for healthcare are less likely to use antidepressants even though they were diagnosed with depression.


Table 2. Social-demographic characteristics and access to healthcare by antidepressant use in adult cancer survivors in the United States.
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Disparities in antidepressant use

Table 3 presents results from multivariate logistic regression analysis for associations between use of antidepressants and social-demographic characteristics and access to healthcare. Results revealed that social-demographic characteristics such as gender, race/ethnicity, and marital status were significantly associated with antidepressant use. For example, female patients were more likely to use antidepressants than male patients (aOR = 3.45, 99% CI = [1.43, 8.32]). Compared to non-Hispanic white patients, various other race/ethnic groups, including non-Hispanic black, Hispanics, and Asian, were 76–96% less likely to use antidepressants. Also, patients who were widowed or divorced or separated were less likely to use antidepressants than patients who were married or living with partner (aOR = 0.39, 99% CI = [0.17, 0.91]). For access to healthcare, those without a routine place to go for healthcare were less likely to use antidepressants despite being depressed (aOR = 0.13, 99% CI = [0.03, 0.50]), respectively. No significant association was found for age, income level, education, or health insurance coverage in the multivariate logistic regression analysis.


Table 3. Multivariate logistic regression of antidepressant use (yes vs. no but with depression diagnosis) in adult cancer survivors in the United States.
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Discussion

Results from the present study indicated that ~1 in every 5 cancer patients were using antidepressants in 2011–2020. Disparities in antidepressant use by social-demographic characteristics and access to healthcare were found; for example, among these with depression, racial minority cancer patients were less likely to use antidepressants than non-Hispanic white patients; those without a routine place to go for healthcare were also less likely to use antidepressants.

The prevalence of antidepressant use in US cancer patients was slightly increased in the past decade, compared to 18.3% in 1999–2012 as reported previously (8). The prevalence is also higher than that in the general US population (20, 21), which is likely due to a higher rate of depression in cancer patients. About 8% of US adults reported depressive symptoms (22) whereas depression could be much more common in cancer patients. For example, a review on prevalence of depression in cancer patients reported a median prevalence ranging from 15 to 29% (23). The prevalence of depression defined by PHQ-9 in this pooled study population was found to be 14.2%. When examined by NHANES data cycles, the prevalence varied from 10.7% (from NHANES 2015–2016) to 16.1% (from NHANES 2013–2014) in the past decade (Supplementary Figure 1). This indicates the prevalence of depression in cancer patients in the present study was at the lower end of the spectrum when compared to data from the published review (23). This is likely because PHQ-9 only accessed depressive symptoms over the past 2 weeks, leading to an underestimate of the prevalence.

While most previous studies on disparities of antidepressant use in cancer patients did not report the type of antidepressants used, the present study also found selective serotonin reuptake inhibitors are the most common type of antidepressants used by cancer patients, which is similar to findings from a previous systematic review on prescribing patterns for cancer patients globally (24) as well as results from patients with depressive disorders in the US (25). With regards to efficacy of antidepressant use in cancer patients, a previous review summarized preliminary evidence from a limited number of randomized controlled trials and suggests they may be able to alleviate depression symptoms (26), however, a recent systematic review concluded a very low certainty evidence on benefits due to the lack of high-quality clinical trials (27). Future studies addressing this urgent need are warranted.

Race/ethnicity was found to be a major predictor among demographic characteristics for antidepressant use in US cancer patients. This is similar to results from previous studies with local or non-nationally representative samples. For example, Parikh et al. found African American patients with prostate cancer who developed depression after cancer diagnosis were less likely to receive antidepressant prescription than White patients (4); similarly, elderly African American patients (28), or other minorities in race (29) were less likely to be prescribed with antidepressants than elderly white patients. This phenomenon of lower antidepressant use in these racial minority groups requires attentions from medical practitioners and healthcare policy makers because studies have shown a higher prevalence of depression following cancer diagnosis in these racial minority groups (4, 30).

Consistent with results in the general adult population (21), female patients were more likely to use antidepressants in the present study. It was also found those who were widowed or divorced were less likely to use antidepressants, similar to a previous study that compared cancer patients with general adult population (9). Nonetheless, income levels were not associated with antidepressant use from adjusted logistic regression analysis. Previous studies have shown a higher prevalence of depression in cancer patients from lower income families (31, 32); the lack of significant association with income may be partly explained by availabilities of federal insurance coverage such as Medicaid to assist with healthcare cost for families with lower income, or due to unmeasured confounding factors. Analysis of antidepressant cost in the US in 2014–2015 revealed that majority of antidepressants were available in a generic form in the US market with an average cost per generic prescription of $57 (33), which was relatively affordable with insurance coverage. Nonetheless, due to lack of information, it was not known whether there was a significant association between antidepressant use with the type of insurance; although comparison between cancer patients and adults without cancer diagnosis in a previous study revealed those with public insurance were more likely to take antidepressants than those with private insurance (9). Lacking a routine place to go for healthcare is associated with less likelihood of antidepressant use in the study. Despite governmental effort for increased health insurance coverage in the United States, the study revealed that 17% of patients who had depression but not treated with antidepressants did not have a routine place to go for healthcare. This highlights the need for better implementation of healthcare policy to eliminate the disparities in access to healthcare at the national level. While the impact on antidepressant use rate or the prevalence of depression is yet to be examined when such policies are implemented, effort should also be made to address known barriers such as uncertainty about treatment and cost (34) for increased adoption of treatment strategies in managing mental health problems in cancer patients.

There are several limitations in the study. First, PHQ-9 was used to define depression in the study population. While it is a valid screening tool for depression in cancer patients, it only measured self-reported symptoms over the past 2 weeks, and there was no baseline diagnostic data prior to antidepressant prescription available in the NHANES data. There were patients who were using antidepressants but not depressed according to results from PHQ-9 at the time of the study. This is likely because these patients may have started the medication due to an earlier diagnosis and after taking the medication for a period of time, their depressive symptoms may have been alleviated, leading to a lower score in PHQ-9 at the time of NHANES data collection. Comparisons of characteristics of antidepressant users by PHQ-9 scores were presented in Supplementary Table 2; those with a PHQ-9 score <8 were more likely to be younger, from low-income families, widowed or divorced or separated, and less likely to have a college or higher degree or health insurance coverage. Second, medication was self-reported in NHANES with medication container being verified by the interviewer when possible; the data was still subject to potential under-reporting. However, data on medication use for depression in NHANES has been validated and allows investigation of antidepressant use pattern at the national level (35). Third, not all patients with depression need to be treated with prescriptive antidepressants; information on over-the-counter medications and psychotherapy management for depression were not available. The prevalence of antidepressant use may be an underestimate for prevalence of treatment for depression in cancer patients. Fourth, as a cross-sectional survey, the NHANES does not conduct any follow up studies for health outcomes; as such, the effect of antidepressant use on quality of life or symptom alleviation in this population was unknown. Fifth, the NHANES 2019–2020 did not include any data during the COVID-19 pandemic; it would be worth investigating how the pandemic may have affected mental health conditions of cancer patients and their access to healthcare, and whether the observed disparities were increased as a result from the pandemic. Despite these limitations, the study was the first study to our knowledge that examined disparities in antidepressant use in US cancer survivors using a nationally representative survey data; its results could be very relevant and helpful from a public health perspective for resources allocation and healthcare policy reforms. The findings highlight the critical need to address existing disparities in managing mental health problems in cancer patients and to eliminate inequality on access to healthcare in the US, particularly in racial minority groups. The study also highlights the increasing need on awareness of mental health problems in cancer patients while providing insights for healthcare practitioners for screening of depression in cancer patients and discussion of treatment options with those suffered from both conditions.

In conclusion, social-demographic characteristics and access to healthcare are determinants for pharmacotherapy of depression in US cancer patients. Policy makers and healthcare practitioners should be aware of this disparity and related barriers, and work together to find a solution to eliminate preventable inequalities and improve the health of every patient.
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Male Reference
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Non-Hispanic White Reference

Non-Hispanic Black 0.19(0.09,0.43)
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Other, including multi-racial 068 (0.21,2.15)
Ratio of family income to poverty
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Marital status

Married/living with partner Reference

Widowed/divorced/separated 039(0.17,091)

Never married 076 (0.23,2.53)
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High school diploma or lower Reference

Associate degree 1.64(0.94,2.87)

College degree or higher 165 (0.64,4.24)
Covered by health insurance

Yes Reference

No 036 (0.07,1.77)
Routine place to go for healthcare

Yes Reference

No 0.13(0.03,0.50)

All of these variables were included in the multivariate logistic
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