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Abstract

:

Background: Breast reconstruction after mastectomy may improve psychological sequelae for patients. The objective of this study is to characterize differences in depression and anxiety rates for mastectomy and breast reconstruction (BR) patients by race. Methods: The All of Us database was utilized for patients who underwent mastectomy and BR post-mastectomy. Anxiety and depression rates and self-identified race were extracted from DatasetV7. Results: Of mastectomy patients, 2398 were White and 472 were Black. Black patients had the greatest difference in depression rates between mastectomy (44.5%) and BR patients (28.8%) (OR = 0.46, 95% CI 0.26–0.82). White patients had lower depression rates (40.4%) for mastectomy than Black patients. Asian patients had the lowest rates of depression for mastectomy (OR = 0.43, 95% CI 0.22–0.84) and for mastectomy and BR (OR = 0.35). Black patients had a decrease in anxiety rates from mastectomy (49.4%) to BR (40.9%) (OR = 0.67). Conclusions: Anxiety and depression varied significantly by race for mastectomy and BR patients. Black mastectomy patients had the highest rates of depression and anxiety, which decreased after receiving BR. Lower rates of anxiety and depression were found amongst Asian mastectomy patients. These data highlight the need to identify and treat races vulnerable to depression and anxiety before and after mastectomy/BR.
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1. Introduction


Breast cancer affects millions of women globally and poses multifaceted challenges that extend beyond its physical manifestations. Surgical interventions, such as mastectomy and breast reconstruction, play a pivotal role in the comprehensive management of breast cancer, aiming to address both the pathological and psychological aspects of the disease. Mastectomy involves the complete removal of the breast tissue, while breast reconstruction offers a sophisticated technique to restore breast form and function following mastectomy.



Within the broader population, disparities have been observed in the prevalence and manifestation of anxiety and depression across diverse groups. Racial and ethnic factors, in particular, have emerged as critical determinants of how patients experience and cope with these psychological challenges. Prior work has demonstrated that the lifetime prevalence of generalized anxiety disorder is lower in Black patients than White patients, but that Black patients are less likely to receive treatment [1,2,3]. Studies have found significant racial differences in the prevalence of depression as well, with higher rates in Black and Hispanic patients compared to White patients [4].



Anxiety and depression are prevalent psychological sequelae among breast cancer patients, significantly influencing overall quality of life [5]. The diagnosis of breast cancer, coupled with the profound physiological and emotional changes that accompany it, can engender a heightened vulnerability to these mental health conditions. The literature underscores the intricate interplay between various treatment interventions and their psychosocial ramifications. For example, women who underwent breast conservation or reconstruction with adjuvant chemotherapy were found to have more sexual dysfunction, poorer body image, and more psychological distress than if they received adjuvant radiation therapy [6]. Additionally, prior comparisons have shown improved cosmetic results and overall patient satisfaction following wide local excision in comparison to complete mastectomy [7,8]. Furthermore, previous research has demonstrated significantly higher scores in the satisfaction with breasts and satisfaction with outcome domains of the BREAST-Q survey in nipple-sparing mastectomy patients compared to non-nipple-sparing mastectomy patients [9]. These findings bring to light the importance of further exploring the incidence of clinically diagnosed anxiety and depression within the context of mastectomy and breast reconstruction.



Numerous studies investigate the impact mastectomy and breast reconstruction can have on a patient’s anxiety and depression levels. Some studies report patients who received mastectomy alone had more depressive symptoms and lower anxiety levels than patients with mastectomy and reconstruction, breast conserving surgery or delayed breast reconstruction [10,11]. A previous review reported that mastectomy with breast reconstruction had positive effects in 69.2% of articles, while 23.1% had no clear differences in effect from mastectomy with breast reconstruction or mastectomy alone. The same study also found no statistically significant difference between depression and anxiety rates in patients receiving immediate breast reconstruction (IBR) versus delayed breast reconstruction (DBR), as both groups had lower anxiety and depression scores [12]. Other studies reported that anxiety scores decreased significantly for both patients who received IBR vs. DBR, however depression scores decreased over time in patients receiving DBR while there was no change in depression score for patients who received IBR [11,13]. While this is a widely investigated topic in the literature, larger prospective multi-center studies must be conducted to comprehensively understand the impact mastectomy with or without breast reconstruction can have on anxiety and depression.



Understanding the nuances of racial differences in the context of anxiety and depression is vital for promoting equitable healthcare outcomes and tailoring interventions that adequately address the unique needs of all patients. There is a paucity of rates of depression and anxiety in racially diverse women who undergo mastectomy or breast reconstruction in the literature. The objective of this study is to address this knowledge gap by investigating racial differences in the incidence of clinically diagnosed anxiety and depression among patients undergoing mastectomy and breast reconstruction, on a temporal basis. Thus, this study aims to explore the interplay of surgical interventions, race, and psychological well-being in order to foster a more holistic approach to patient care and support.




2. Materials and Methods


2.1. Data Source


The All of Us database was queried for patients with mastectomy and breast reconstruction (BR) post mastectomy. Patients classified as having mastectomy in the All of Us database included procedures of partial mastectomy, bilateral mastectomy, and mastectomy (simple, complete). Patients classified as having breast reconstruction included procedures labeled bilateral reconstruction of breasts, mammoplasty, reconstruction of breast with flap, and breast reconstruction (immediate or delayed with tissue expander). Dataset v7 was utilized to extract race, anxiety disorder, depressive disorder, time period of diagnosis, and type of surgery for each group. Asian, Black, and White patients were included. Those who indicated multiple races were excluded. The two groups included those with mastectomy and BR, versus those with only mastectomy.




2.2. Data Analysis


Data analysis was performed by calculating incidence within one year of mastectomy or BR, prevalence of anxiety or depression, odds ratios, and confidence intervals [14]. Patient data cannot be reported or extracted for groups with a count of 20 or less to protect the privacy of participants, in accordance with the All of Us guidelines. Thus, the reporting of counts is limited in this study. Python was used to conduct the data analysis, which involved calculating incidence rates within one year of mastectomy or BR, prevalence of anxiety or depression, odds ratios, and confidence intervals. This allowed the researchers to compare rates between the mastectomy only and mastectomy + BR groups, as well as across racial groups. Standard chi-squared tests were used to compare the incidence and prevalence of anxiety and depression between different groups (e.g., mastectomy vs. mastectomy + BR, different racial groups). These tests were performed without additional stratification or adjustment for covariates, as the goal was to assess the overall association between the variables. Furthermore, the study had a limited sample size, which reduced the statistical power of some analyses and constrained the researchers’ ability to further analyze rates of anxiety and depression amongst various specific breast reconstruction procedure types.





3. Results


In total, 2398 mastectomy patients were White and 472 were Black. Asian patients were also included. 51% of patients were older than 65 yo, 40% between 45 to 64 yo, and 10% 18 to 44 yo. Patients >65 yo had significantly less incidence of anxiety and depression (33%) than patients ages 18–44 (43%) and 45–64 (43%) (p = 0.012 and p < 0.001, respectively). However, controlling for age had no significant effect on distribution of anxiety and depression by race. Chi-squared tests were used to compare the incidence of anxiety and depression between different racial and surgical groups.



3.1. Procedure Type


Of the mastectomy patients, 63% had partial mastectomies, including lumpectomy, tylectomy, quadrantectomy, or segmentectomy, 34% had simple complete mastectomy, and 3% had bilateral mastectomy. Mastectomy was done either preventatively in high-risk patients or therapeutically for cancer removal. Breast reconstruction was done either with immediate or delayed tissue expansion (90%) or with an autologous flap (10%). A transverse rectus abdominis muscle flap was performed 67% of the time, deep inferior epigastric perforator flap 17% of the time, and latissimus dorsi flap 14% of the time.



Incidence of depression within 1 year of surgery was similar for all mastectomy procedures: 25% for partial mastectomy, 26% for simple mastectomy, and 26% for bilateral mastectomy (Table 1). Incidence of anxiety within 1 year of surgery were 28% for partial mastectomy, 34% for simple mastectomy, and 26% for bilateral mastectomy. There was a significant difference in incidence of anxiety between partial and simple mastectomy patients (p = 0.008) and thus sub-analyses were conducted for each procedure. Controlling for procedure type had no statistically significant impact on the anxiety incidence distribution by race.




3.2. Depression


427 of BR patients were White. Depression incidence was determined by diagnosis of depressive disorders including major depressive disorder, recurrent depression, dysthymia, and bipolar affective disorder within 1 year of surgery. The overall incidence of depression within one year of a breast cancer procedure in our study was 24.9%. The incidence of depression diagnosed within a year of mastectomy was highest for Black patients at 28.2%, 24.7% for White patients, and lowest at 12.5% for Asian patients (Figure 1, Table 2). However, the incidence of depression within a year after breast reconstruction was lower at 21.2% for Black patients with breast reconstruction (OR = 0.69, not significant), higher at 25.8% for White patients, and lower at 5.9% for Asian patients (Figure 2).



Prevalence data gives us information on baseline levels of depression in our population that may have been diagnosed at any point in their lives. The overall prevalence of depression among our patient population was 40.1%, with significant variations observed across racial groups (Table 2). Black patients exhibited the greatest difference in depression prevalence between mastectomy (44.5%) and breast reconstruction (BR) patients (28.8%) (OR = 0.50, 95% CI 0.29–0.89, significant). White patients had a lower depression prevalence than Black patients at 40.4% for mastectomy, remaining consistent at 39.3% for BR patients (OR = 0.95, not significant). Asian patients showed the lowest depression prevalence: 21.9% for mastectomy (OR = 0.43, 95% CI 0.22–0.84, significant) and 17.7% for mastectomy with BR (OR = 0.35, not significant).




3.3. Anxiety


Anxiety was determined by a diagnosed anxiety disorder, including generalized anxiety disorder, chronic anxiety, anxiety about health, and panic. The incidence of anxiety within a year of mastectomy was highest for Black patients at 31.1%, 29.6% for White patients and lowest at 25.0% for Asian patients (Figure 3, Table 3). There were no significant differences between Black and White patients. Further sub-analysis by mastectomy type (simple vs. partial) did not reveal any differences either. However, the incidence of anxiety within a year after breast reconstruction was lower at 27.3% for Black patients (OR = 0.55, not significant), higher at 34.4% for White patients, and lower at 23.5% for Asian patients (Figure 3).



Regarding prevalence of anxiety, which indicates a diagnosis of anxiety at any time, only Black patients had a lower anxiety prevalence for BR patients (40.9%) compared to mastectomy (49.4%) (OR = 0.67, not significant) (Table 3). White patients had a higher anxiety prevalence for BR (51.0%) (OR = 1.08, not significant). Asian patients had the lowest prevalence of anxiety for mastectomy patients at 34.4% but also had a higher prevalence for BR patients (41.2%) (OR = 1.26, not significant).





4. Discussion


This study sought to investigate the knowledge gap regarding racial differences in the incidence of clinically diagnosed anxiety and depression among patients undergoing mastectomy and breast reconstruction. This has not been previously investigated. Utilizing the All of Us database, the interplay between surgical interventions, race, and psychological well-being was investigated. The All of Us database is a program established by the National Institutes of Health that stores data from more than one million participants in the United States with the hopes of encapsulating various races, ethnicities, age groups, regions of the country, gender identities, sexual orientations, socioeconomic statuses, education levels, disabilities, and health statuses in the dataset [15]. The representation of White and Black patients in our study closely mirrors the make-up of the US population, with 75% of the population being White and 14% Black [16]. Our findings provide valuable insights into the relationships between these factors and offer a foundation for informed patient care strategies.



4.1. Depression


Depression has a well-documented correlation with cancer diagnoses, including breast cancer, across the world [17,18,19,20].There are several factors influencing global prevalence rates, including geographic location and national development status. Our study found an overall prevalence of 40.5% among breast cancer mastectomy patients and incidence within one year of a breast cancer procedure of 24.9%, which suggests that breast cancer procedures may influence the development of depression. A previous review found a 24.6% prevalence of depression amongst breast cancer patients in the Americas [17]. Thus, our results suggest that the addition of a surgical procedure may increase a patient’s risk of having depression. Although not significant, we found that incidence rates of depression within one year of surgery were lower overall for patients with breast reconstruction compared to mastectomy alone. While there are not widely reported incidence rates specifically for depression in patients who undergo a breast reconstruction procedure, a study by Kim et al. [21], found that there was a higher incidence of depression up to 3 years after receiving mastectomy, with middle aged and older adults (≥40 years) having higher incidence of depression up to 2 years after mastectomy when compared to a non-breast cancer cohort. Other studies report that younger patients (18–47 years old) who receive mastectomy alone have the highest rates of depressive symptoms when compared to those who underwent mastectomy with reconstruction. A previous meta-analysis on depression after mastectomy found a 1.36 times higher risk of depression within one year after mastectomy compared to mastectomy and reconstruction [22]. However, another review found that 7.7% of the articles within the literature review demonstrated higher depressive symptoms and negative moods in patients who received mastectomy with breast reconstruction versus mastectomy alone worldwide [12]. Studies have yet to investigate how mastectomy type (simple versus partial) may impact depression and anxiety rates.



Studies also report that depression rates may fluctuate depending on the type of breast reconstruction a patient receives. One review paper found 71.4% of studies found no statistically significant difference between depression rates in patients receiving IBR versus DBR while 28.5% of studies found decreased depression rates and prevalence in patients who underwent IBR versus DBR [12]. Our results, in combination with previous research, may suggest that the type of reconstruction and age can impact rates of depression and anxiety after mastectomy, suggesting the need for larger prospective multi-center studies in the future, to provide a comprehensive understanding of anxiety and depression in this patient population. Our study demonstrated significantly lower rates of anxiety and depression amongst mastectomy patients 65 and older compared to <65 yo. Our results are in alignment with studies in the literature reporting greater anxiety and depression rates amongst young adults compared to older adults [23]. However, our analyses demonstrated no influence of age on racial disparities in anxiety and depression rates.



The significantly higher proportion of depression in the Black group compared to White and Asian groups underscores the importance of considering racial factors in the psychological well-being of breast cancer patients. This finding aligns with prior research indicating higher rates of depression in Black patients. The analysis also revealed that the Black group experienced higher anxiety prevalence in the “Mastectomy Only” category compared to “Mastectomy + BR” (Figure 3), suggesting that breast reconstruction may have a positive impact on reducing anxiety levels in this population. This observation is consistent with previous studies reporting improved psychological outcomes following breast reconstruction. Conversely, the Asian group exhibited the lowest anxiety prevalence ratios in both treatment types, highlighting potential cultural or societal factors that may influence their psychological response to breast cancer treatment.



Interestingly, we found significant racial differences in the prevalence of depression among our patient population. There was a significantly lower prevalence of depression among Black patients who underwent reconstruction compared to mastectomy alone. This demonstrates there may be an underlying racial component that may affect postoperative depression prevalence for patients who undergo reconstructive surgery after mastectomy. Previous studies have shown that racial identity and gender play a significant role in body image among Black patients, which could help explain the differences we see in our study population [24,25]. Further studies are needed to investigate the interplay of race, gender, and reconstructive surgery after mastectomy. Our results did not reveal significant differences in depression rates, but greater anxiety rates within 1 year of simple mastectomy as compared to partial. It may be that psychological sequelae vary between partial removal of breast tissue as compared to full removal, as well as the pathology that necessitates partial versus full removal. Further studies should investigate such differences in order to inform additional medical evaluation for depression or anxiety. It is also important to screen for patients who already have anxiety or depression, as these comorbid conditions may have an impact on psychological recovery post-mastectomy or breast reconstruction. Our study was not able to determine exact periods of anxiety or depression, however there is a need to further explore.



Asian patients were found to have the lowest prevalence of depression in both the mastectomy and breast reconstruction groups. However, a recent review discussing depression and anxiety among Asian American breast cancer survivors highlighted the lack of Asian-American representation in literature and the difficulty these patients often face when seeking social support to process cancer-related stressors [26]. It is important not to view the lower reported prevalence of depression as an indication that this patient population does not require psychological support through their diagnosis.



There were no significant racial differences in depression incidence within one year of mastectomy. These results suggest that reconstructive surgery and race may have a correlation with depression rates, but not a causative effect.




4.2. Anxiety


Anxiety is another common psychological reaction to the diagnosis of breast cancer and its subsequent treatment procedures [27,28,29]. Our study demonstrates notable trends in anxiety incidence across racial groups. Black patients consistently displayed higher anxiety rates than White and Asian patients both after mastectomy and breast reconstruction. This observation aligns with prior research indicating that Black patients often experience greater psychological distress in various medical contexts [30,31,32,33,34]. Interestingly, the incidence of anxiety decreased for Black patients following breast reconstruction, suggesting that the reconstructive procedure may offer a source of psychological relief for this subgroup. However, it is important to note that this decrease did not reach statistical significance, warranting further investigation. Conversely, White patients exhibited a slight increase in anxiety incidence after breast reconstruction, albeit not statistically significant, indicating that the reconstructive process might introduce additional stressors for this group. Other work has found that higher quality patient–provider communication reduced incidence of anxiety in Black breast cancer survivors [35]. Further work is warranted to comprehend the factors contributing to racial differences in anxiety incidence and strategies to mitigate them.



Prior research has found that a number of other factors influence anxiety in cancer patients, including age, treatment type, number of treatments undergone, and living situation [36,37,38]. While our study does not look into specific breast reconstruction types, some studies demonstrate variable differences in anxiety rates when looking at types of breast reconstruction. Studies demonstrate decreased anxiety rates and prevalence in patients who underwent IBR versus DBR, while other studies demonstrate no statistically significant difference in anxiety rates between IBR and DBR. Another study reported that patients who undergo breast-conserving surgery or delayed breast reconstruction have higher anxiety levels versus patients who undergo mastectomy alone [11]. There is a need for further work to investigate the inconsistencies in the literature in regard to which procedures yield higher anxiety and depression rates, and what contributes to these higher rates in certain breast reconstruction types.




4.3. Limitations


Several limitations must be acknowledged. First, the study’s retrospective nature may have introduced biases and confounding factors that were not controlled for. Other factors may have contributed to the diagnosis of anxiety or depression within a year of surgery rather than the breast cancer and surgery itself. Additionally, the reliance on diagnostic codes for anxiety and depression might not capture the full spectrum of psychological experiences that patients undergo. We also do not have the exact date of depression and anxiety diagnosis. Furthermore, the codes utilized for mastectomy and BR were non-homogenous. However, analyses by mastectomy procedure type revealed no impact on results. Our sample size was also limited by adding in many variables to analyze at once such as mastectomy type, breast reconstruction procedure, race, anxiety, and depression. This resulted in numbers <20 for some racial groups, which are not reported in numerical value, but rather percentage. This way, analyses could still be done. Small sample sizes also reduced the power of our statistical analyses, limiting our ability to further analyze rates of anxiety and depression amongst various breast reconstruction procedure types. The study’s focus on clinically diagnosed cases may overlook subthreshold psychological symptoms that could influence patient well-being. In addition, we are unable to determine the duration and periods of depressive episodes for patients, only whether they were diagnosed with depression within a year of surgery. Lastly, the dataset’s use of self-reported race might not fully capture the complexity of patients’ racial identities.




4.4. Future Implications


This study contributes to the growing body of literature exploring racial disparities in the psychological sequelae of breast cancer treatment. The observed differences in anxiety and depression incidence emphasize the need for specifically tailored interventions that address the unique needs of patients from diverse racial backgrounds. Future research could delve deeper into the sociocultural, socioeconomic, and psychosocial factors that contribute to these disparities. Longitudinal studies tracking patients’ psychological trajectories over an extended period could provide insights into the long-term effects of surgical interventions on mental health outcomes. Moreover, qualitative research methodologies could help to shed light on patients’ lived experiences. Incorporating patient-reported outcomes and subjective well-being measures could also provide a more comprehensive understanding of the impact of surgical choices on mental health.





5. Conclusions


Anxiety and depression varied significantly by race for mastectomy and BR patients. Black mastectomy patients had the highest rates of depression and anxiety, which decreased after receiving BR. Lower rates of anxiety and depression were found amongst Asian mastectomy patients. These data highlight the need to identify and treat races vulnerable to depression and anxiety before and after mastectomy/BR. These data demonstrate the need for holistic patient care strategies that consider psychological well-being alongside physical outcomes, while also paving the way for further research to deepen our understanding of these complex dynamics. Such insights are pivotal for fostering equitable and patient-centered health care that addresses the needs of all breast cancer patients.
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Figure 1. Incidence of depression in patients with and without BR. 
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Figure 2. Incidence of depression for BR patients by race. 
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Figure 3. Incidence of anxiety in patients with and without BR. 






Figure 3. Incidence of anxiety in patients with and without BR.
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Table 1. Incidence of Anxiety and Depression by Mastectomy Procedure Type.
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	Procedure Type
	Incidence of Depression (%)
	Incidence of Anxiety (%)





	Partial Mastectomy
	25
	28



	Simple Complete Mastectomy
	26
	34



	Bilateral Mastectomy
	26
	26










 





Table 2. Incidence and Prevalence of Depression by Race.
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	Patient Group
	Incidence of Depression (%)
	Prevalence of Depression (%)





	Mastectomy Only
	
	



	 Black
	28.2
	44.5



	 White
	24.7
	40.4



	 Asian
	12.5
	21.9



	Breast Reconstruction
	
	



	 Black
	21.2
	28.8



	 White
	25.8
	39.3



	 Asian
	5.9
	17.7










 





Table 3. Incidence and prevalence of anxiety by race.






Table 3. Incidence and prevalence of anxiety by race.










	Patient Group
	Incidence of Anxiety (%)
	Prevalence of Anxiety (%)





	Mastectomy Only
	
	



	 Black
	31.1
	49.4



	 White
	29.6
	49.1



	 Asian
	25.0
	34.4



	Breast Reconstruction
	
	



	 Black
	27.3
	40.9



	 White
	34.4
	51.0



	 Asian
	23.5
	41.2
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