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Impact of hormone therapy side 
effects on health‑related quality 
of life, distress, and well‑being 
of breast cancer survivors
Y. Andreu1, A. Soto‑Rubio1*, M. Ramos‑Campos2, A. Escriche‑Saura2, M. Martínez3 & 
J. Gavilá4

To explore the modulatory role of Adjuvant Hormone Therapy (AHT) on health‑related quality of life 
(QoL), subjective well‑being and distress prevalence in Breast Cancer (BC) survivors, considering the 
survival phase. Cross‑sectional study with control group. 616 BC survivors participated. Examination 
of interaction effect between AHT and time since end of primary treatment showed that many of the 
positive changes observed through the survival phases were experienced exclusively by survivors 
without AHT. When AHT was not prescribed, longer time elapsed was associated with a decrease in 
distress prevalence and an improvement in subjective well‑being and QoL. It seems there is a turning 
point around the fifth year after finalization of primary treatment, from which the survivors without 
AHT significantly improve in several areas and those with AHT do so to a lesser extent. It is expected 
that the improvement in QoL throughout the different survival phases will have a significant impact on 
the adherence and maintenance of AHT and, consequently, the likelihood of survival. Thus, AHT side‑
effects should be routinely assessed by health care providers to gain accurate knowledge that allows 
improving the QoL of BC survivors.

Breast cancer (BC) is the world’s most prevalent  cancer1. At the same time, the availability of increasingly effective 
therapies has contributed to improve the rates of survival in BC. According to the World Health  Organization1, 
age-standardized BC mortality in high-income countries dropped by 40% between the 1980s and 2020, making 
BC survivors the largest group of cancer  survivors2. In hormone receptor-positive BC patients, which account 
for the 70% of total  BC3, one of the mainstays of treatment is the Adjuvant Hormone Therapy (AHT), which 
either suppresses hormone production (aromatase inhibitors such as Letrozole, Anastrozole and Exemestane) 
or interferes with hormone receptor signalling (Selective Estrogen Receptor Modulators such as Tamoxifen)4.

AHT reduces the risk of BC recurrence by 40% and mortality by a  third5. The flip side of AHT is that it can 
also cause a wide range of side-effects that even though they are less severe in comparison to those of other 
treatments such as chemotherapy, it should be kept in mind that the treatment period with AHT is considerably 
longer, ranging from 5 to 10  years6.

Among the main physical health related side-effects are joint  pain7–12, musculoskeletal symptoms such as 
pain throughout the whole  body8,9,13, carpal tunnel  syndrome7, cognitive side-effects such as difficulty concen-
trating and memory  loss14, hot flushes and night sweats and the consequent loss of  sleep15–19, general lack of 
 energy10,16,20,21, and body image concerns due to weight  gain22.

The presence and severity of the aforementioned AHT side-effects have been identified as barriers to treat-
ment persistence and  adherence6,8,23–27. Approximately 50% of women take less than 80% of the prescribed 
 dosage28 and up to 50% discontinue their treatment by the fifth year of  prescription29,30. This pattern of poor 
adherence and early discontinuation of hormone therapy treatment are associated with a higher rate of relapse 
and  mortality6,31,32. However, these side-effects are often underestimated and overseen in follow-up visits, that 
mainly focus on the risk of  recurrence10,33,34. Indeed, one of the reasons why the impact of side-effects of oncol-
ogy treatments is often overlooked is the non-inclusion of patient-reported outcomes (PROs) in the patient’s 
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care protocols. As a consequence, some of these problems are underreported, making difficult its detection and 
 treatment10,34,35.

Furthermore, these side-effects associated with AHT can severely affect the quality of life (QoL) and well-
being of BC  survivors6,9,10,13,15,22,36–38. Thus, for instance, they had a “disabling”  effect37 with severe emotional 
implications, like social  withdrawal19 and lack of professional  confidence16,22, which in turn play a role in chronic 
pain, since it has been demonstrated that psychosocial factors play an important role in persistence and aggrava-
tion of  pain39,40.

Nevertheless, and despite the relevance of the topic, data regarding the AHT impact on the QoL of BC survi-
vors is scarce. Moreover, studies exploring this matter present some limitations, such as the absence of a control 
group (BC survivors without AHT) that allows for comparison and delimitation of the contribution of AHT to 
persistent symptoms and the recovery  trajectory41,42. Also, a significant part of these previous studies focus on a 
relatively short  period21,25, despite the fact that AHT is often prescribed for a long period.

Considering the impact of AHT side-effects on BC survivors, it becomes clear that further studies are advis-
able, in order to elucidate the role of the variables involved. One variable to consider on this regard is the time 
elapsed since end of primary  treatment10. It has been suggested that given the different challenges involved, 
there should be considered three phases in the period following primary  treatment43. A first phase takes place 
during the following year of primary treatment´s end, the re-entry phase. This first phase implies the transition 
from patient to survivor, the loss of the active treatment safety net and the frequent medical  appointments44,45. 
After this first year of transition, two phases have been traditionally considered: the short-survival phase, which 
extends up to five after active treatment finalization; and the long survival-phase, which comprises from the 
fifth year after active treatment finalization  onwards45. As aforementioned, each of these phases imply different 
adaptation challenges for the cancer survivor and, therefore, should be considered when aiming to facilitate and 
enhance such  adaptation44.

For all of the above, the aim of the present study was to explore the modulatory role of AHT on health-related 
quality of life, as well as on subjective well-being and prevalence of distress in BC survivors, using a control group 
without AHT for comparison, and taking into consideration the survival phase. To that end, participant-reported 
outcomes (PROs) were used, including a quality-of-life assessment instrument specially developed and validated 
for cancer survivors. Also, three phases of survival were considered: re-entry, short, and long survivorship.

Method
Participants and procedure. A total of 733 BC survivors were approached in different medical institu-
tions and Spanish cancer patient associations. The study was approved by the Research Ethics Committee of the 
Valencian Institute of Oncology Foundation FIVO and the Institute for Health Research INCLIVA. Inclusion 
criteria were: (a) previous diagnosis of BC and no signs of cancer at present, (b) finalization of the primary treat-
ment with curative intent (surgery, chemotherapy and radiotherapy) at least one month before time of assess-
ment, and (c) adequate command of the Spanish language. The final sample was composed of 616 women (84%) 
who provided informed consent and completed the questionnaires.

The mean age of the participants was 55.2 years (SD = 9.7) (range = 27–85). Most of them were married or 
living with a partner (72%) and had completed at least primary education (95.7%). Regarding employment 
status, 35.8% were working, 31.8% were retired or on sick leave, 16.1% were engaged in housework, and 13.7% 
were unemployed (Table 1). The most frequently treatment strategy received included surgery, chemotherapy 
and radiotherapy (61.0%), and almost two thirds of the women (63.2%) were given hormone therapy. About one 
in four participants (23.1%) had completed their primary treatment within the previous 12 months (Re-entry 
subgroup, RE), 33.6% had completed their primary treatment more than 5 years ago (Long Survival subgroup, 
LS), and 43.3% had completed their primary treatment more than 12 months ago but had not yet reached 5 years 
since finalization (Short Survival subgroup, SS).

Instruments. Quality of life. The Quality of Life (QoL) in Adult Cancer Survivors Scale (QLACS)46 is com-
posed of 47 items that ask the subject about different aspects of his or her health-related quality of life during 
the previous month. It provides scores in twelve domains: seven considered generic (negative feelings, positive 
feelings, cognitive problems, pain, fatigue, social avoidance, and sexual problems) and five specifics to cancer 
(economic problems, family distress, concern about appearance, distress over recurrence, and cancer benefits) 
and also allows obtaining a total score from all of them, except for  benefits47. Each domain is evaluated by 4 items 
(except family distress, which is assessed by only three and so the resulting score is multiplied by 1.33 in order 
to be able to be compared with the score in the rest of the domains) scored on a seven-point Likert scale. Higher 
scores indicate lower health-related quality of life (except in the domains of positive feelings and cancer ben-
efits). We used the Spanish version of the  QLACS48 which has shown satisfactory psychometric  properties47,48. 
The internal consistency values obtained in this study were satisfactory (Cronbach’s αTotal = 0.95; Cronbach’s 
αsubscales range = 0.78–0.90).

Emotional distress. The Brief Symptom Inventory-18 (BSI-18)49 is a self-report instrument comprising 18 items 
rated on a five-point Likert scale that inquire about how the respondent has been feeling during the previous 
week. The instrument provides scores on three symptom subscales (somatization, depression, anxiety) and a 
total score (Global Severity Index, GSI). Moreover, the BSI-18 allows cases of clinical distress to be identified 
using normative data proposed by  Derogatis50: the scores are transformed into T-scores (T ≥ 63 in the GSI or 
in at least two subscales). The Spanish version of the BSI-18 has shown satisfactory psychometric properties in 
the cancer  population51,52. In the present study, the BSI-18 showed satisfactory internal consistency (Cronbach’s 
α = 0.93); although it was used exclusively to determine the number of cases with clinically significant distress.
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Subjective well‑being. The Subjective Happiness Scale (SHS)53 (Spanish version by Extremera et al.54 is used as 
a subjective well-being indicator that is defined from the perspective of the person and includes multiple com-
ponents (i.e., life satisfaction, positive and negative affect). It contains four self-report items, rated on a 7-point 
Likert scale. The internal consistency in the present study was satisfactory (Cronbach’s αTotal = 0.84).

Statistical analysis. Descriptive statistics were calculated to summarize the data for sociodemographic, 
cancer-related and psychosocial variables. A multivariate analysis of variance (MANOVA) was applied for the 
different domains of health-related QoL with AHT and survival phase as independent variables. Univariate F 
follow-up tests were conducted within the multivariate significant overall differences, and significant results 
on the univariate tests were followed with Bonferroni’s comparisons between all possible pairs of means. Uni-
variate F tests with Bonferroni’s comparisons and Chi-square tests (depending on the variable considered) were 
also performed for the exploration of possible differences between the groups with and without AHT and the 
survival phases in total QoL, Benefits, Subjective Well-being and prevalence of Emotional Distress. The level of 
statistical significance used was p ≤ 0.05. All analyses were performed using the IBM SPSS statistical package, 
version 22.0.

Ethics approval. All procedures performed in studies involving human participants were in accordance 
with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical standards.

Consent to participate. Informed consent was obtained from all individual participants included in the 
study.

Results
Descriptive data of the sociodemographic and treatment variables and comparison between the subgroups with 
AHT and without AHT are shown in Table 1. Compared with the group without AHT, participants from the 
group with AHT were younger (p < 0.05), presented higher level of education (p > 0.01) and a smaller percentage 
of chemotherapy treatment (p > 0.001).

Table 1.  Descriptive of sociodemographic and disease-related variables (N = 616). AHT, adjuvant hormone 
therapy. * = p ≤ 0.05, ** = p ≤ 0.01, *** = p ≤ 0.001.

Variable n (%)
With AHT
388 (63.0)

Without AHT
228 (36.0) Chi2

Age

 ≤ 45 97 (15.6) 63 (16.2) 34 (15.0)

46–55 226 (36.3) 160 (41.0) 66 (29.2)

56–65 204 (32.7) 114 (29.2) 90 (39.8) 11*

 ≥ 66 89 (14.3) 53 (13.6) 36 (15.9)

M = 55.16; SD = 9.72; range = 27–85

Relationship status

Married/lived with partner 446 (72.5) 283 (73.5) 159 (71.3)

Single/divorced/widowed 169 (27.5) 102 (26.5) 64 (28.7) 0.4

Educational level

Without studies 25 (4.2) 8 (2.1) 17 (7.7)

Primary education 238 (39.5) 149 (39.6) 87 (39.5)

Secondary education 137 (22.8) 98 (26.1) 37 (16.8) 16.2**

University studies 202 (33.6) 121 (32.2) 79 (35.9)

Employment status

Active 219 (35.7) 151 (38.9) 67 (30.6)

Unemployed 83 (13.5) 48 (12.4) 34 (15.5)

Leave 120 (19.6) 77 (19.8) 41 (18.7)

Retired 77 (12.6) 45 (11.6) 31 (14.2) 6.30

Housekeeper 98 (16.0) 59 (15.2) 38 (17.4)

Other 16 (2.6) 8 (2.1) 8 (3.7)

Primary medical treatment

Surgery 34 (5.5) 21 (5.4) 13 (5.8)

Surgery and radiotherapy 133 (21.6) 98 (25.2) 35 (15.5)

Surgery and chemotherapy 49 (8.0) 19 (4.9) 30 (13.3)

Surgery, chemotherapy and radiotherapy 376 (61.0) 238 (61.2) 137 (60.6) 19.8***

Others 24 (3.9) 13 (3.3) 11 (4.9)
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The results of Multivariate Analysis (MANOVA) in relation to health-related QoL showed no significant 
main effect of AHT (Wilks’ lambda = 0.97, F(11, 608) = 1.67, p = . 078). However, it showed a significant main 
effect of survival phase (Wilks’ lambda = 0.92, F(22, 1192) = 2.21, p = 0.001), as well as a significant effect of the 
interaction between both variables (survival phase x AHT) (Wilks’ lambda = 0.95, F(22, 1192) = 1.56, p = 0.048).

Univariate F values are shown in Tables 2 and 3. Regarding the survival phase (Table 2), the results indicate 
an improvement in negative feelings (p < 0.01), positive feelings (p < 0.01), fatigue (p < 0.01) and social avoid-
ance (p < 0.05) when considering the participants as a whole. At longer elapsed time, BC survivors also show an 
improvement in total QoL (p < 0.05), perceived benefits (p < 0.01) and subjective well-being (p < 0.05), as well as 
a decrease in the prevalence of emotional distress (p < 0.05).

Table 2.  ANOVA, post-hoc tests and  Chi2 for total sample by hormone therapy and survival phase phase. 
RE, re-entry subgroup; SS, short survival subgroup; LS, long survivor subgroup. * = p ≤ 0.05, ** = p ≤ 0.01, 
*** = p ≤ 0.001. a Significant differences with re-entry phase,bsignificant differences with short survival 
phase,csignificant differences with long survival phase. The family distress subscale has been weighted in order 
to equalize the rank with the rest of the subscales.

RE (N = 142)
Mean (SD)

SS (N = 267)
Mean (SD)

LS (N = 207)
Mean (SD) F

Negative feelings 13.9 (5.1)c 13.6 (5.5)c 12.3 (4.5)a,b 5.0**

Positive feelings 18.7 (6.1)c 19.8 (6.1) 20.7 (5.6)a 4.8**

Cognitive problems 12.8 (6.1) 12.5 (6.0) 12.0 (5.1) 0.8

Pain 13.0 (5.9) 12.8 (6.9) 12.0 (5.9) 1.5

Fatigue 14.8 (5.1)c 14.1 (6.1) 12.8 (5.6)a 5.4**

Social avoidance 9.5 (6.0)c 8.7 (5.8) 7.8 (4.4)a 4.1*

Sexual problems 13.7 (7.2) 13.4 (7.0) 12.4 (6.1) 1.9

Financial problems 7.1 (5.0) 7.8 (5.9) 6.8 (5.0) 2.1

Family distress 18.8 (7.7) 17.2 (8.0) 18.6 (7.6) 2.9

Appearance 13.0 (6.7) 11.7 (6.7) 11.4 (6.9) 2.7

Distress recurrence 15.2 (6.7) 14.8 (6.8) 15.1 (7.1) 0.1

Total score 145.0 (44.3)c 138.8 (49.3) 132.6 (40.2)a 3.2*

Benefits 18.0 (6.8)c 18.5 (6.9)c 20.0 (6.2)a,b 4.9**

Subjective well-being 20.0 (5.4)c 20.2 (5.4)c 21.4 (4.7)a,b 4.2*

Emotional distress 56 (37.6) 74 (27.7) 53 (25.7) 6.5*

Table 3.  ANOVA, post hoc tests and Chi2 for subgroups with and without hormone therapy by survival 
phase. AHT, adjuvant hormone therapy; RE, re-entry subgroup; SS, short survival subgroup; LS, long survivor 
subgroup. * = p ≤ 0.05, ** = p ≤ 0.01, *** = p ≤ 0.001. a Significant differences with re-entry phase,bsignificant 
differences with short survival phase,csignificant differences with long survival phase. The family distress 
subscale has been weighted in order to equalize the rank with the rest of the subscales.

Subgroup with AHT (N = 388) Subgroup without AHT (N = 228)

RE (N = 104)
Mean (SD)

SS (N = 184)
Mean (SD)

LS (N = 100)
Mean (SD) F

RE (N = 38)
Mean (SD)

SS (N = 83)
Mean (SD)

LS (N = 107)
Mean (SD) F

Negative feelings 13.5 (5.3) 13.4 (5.4) 12.9 (4.7) 0.4 14.9 (4.7) 14.2 (5.8)c 11.7 (4.2)b 8.5***

Positive feelings 18.8 (6.2)c 20.2 (5.9) 20.9 (5.8)a 3.2* 18.3 (5.7) 19.1 (6.3) 20.6 (5.3) 3.0

Cognitive problems 12.2 (6.2) 12.7 (5.9) 11.9 (5.1) 0.7 14.4 (5.6) 12.0 (6.3) 12.0 (5.1) 2.7

Pain 12.7 (5.7) 12.7 (6.7) 12.5 (6.1) 0.0 13.8 (6.4) 13.3 (7.3)c 11.3 (5.5)b 3.2*

Fatigue 14.2 (4.9) 14.1 (6.2) 12.7 (5.6) 2.5 16.2 (5.5)c 14.0 (5.9) 12.9 (5.5)a 4.6*

Social avoidance 9.4 (5.9) 8.4 (5.7) 8.2 (4.8) 1.4 9.6 (6.1) 9.3 (5.9) 7.5 (3.9) 3.9*

Sexual problems 13.5 (7.3) 13.0 (6.8)c 13.1 (6.4) 0.2 14.3 (6.9) 14.3 (7.2)c 11.8 (5.7)b 4.3*

Financial problems 6.7 (4.4) 7.5 (5.6) 6.8 (5.4) 1.2 8.1 (6.3) 8.1 (6.2) 6.7 (4.5) 1.9

Family distress 18.4 (7.9) 17.0 (7.8) 18.1 (7.8) 1.2 20.1 (6.9) 17.4 (8.4) 19.1 (7.5) 1.9

Appearance 12.5 (6.7) 11.2 (6.6) 10.4 (6.6) 2.5 14.4 (6.7) 12.8 (6.8) 12.1 (6.9) 1.5

Distress recurrence 15.4 (6.9) 14.7 (6.7) 15.0 (7.3) 0.4 14.0 (6.1) 15.3 (7.0) 15.2 (6.9) 0.5

Total score 141.6 (45.2) 136.7 (46.9) 132.7 (41.7) 0.4 153.5 (42.0)c 143.6 (54.4) 131.6 (38.3)a 3.7*

Benefits 17.2 (7.1)c 18.2 (7.2) 19.6 (6.5)a 3.2* 19.6 (6.0) 19.0 (6.2) 20.3 (6.0) 1.1

Subjective well-being 20.2 (5.4) 20.6 (5.1) 21.5 (4.9) 1.7 19.4 (5.3) 19.5 (6.0)c 21.4 (4.5)b 3.8*

Emotional distress 37 (34.9) 46 (25.4) 27 (27.3) 3.1 19 (46.3) 28 (32.9) 25 (23.6) 7.4*
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Analysis of the interaction effect showed (Table 3) that in the subgroup with AHT, health-related QoL 
improved significantly only in the domain of positive feelings (p < 0.05), whereas in the subgroup without AHT 
there was an improvement in several domains: negative feelings (p < 0.001), pain, fatigue, social avoidance and 
sexual problems (p < 0.05 in all these cases). Furthermore, these differences resulted in an improvement in total 
QoL in the subgroup without AHT (p < 0.05). The results also showed that the participants with AHT only 
increased their perception of benefits (p < 0.05), while in the group without AHT, subjective well-being increased 
(p < 0.05) and the prevalence of emotional distress decreased (p < 0.05).

Finally, the differences were predominantly to be found between the long survival phase and the re-entry or 
short survival phases.

Discussion
The aim of this work was to explore the modulating role of AHT in the QoL, subjective well-being and emotional 
distress prevalence of BC survivors.

First of all, regarding the comparison of the sociodemographic variables between the subgroups with- and 
without- AHT, the first was slightly younger, more educated and with a lower percentage chemotherapy as pri-
mary treatment than the later. While these differences may affect the comparability of the subgroups on QoL, 
distress and well-being, the meaning of these differences regarding the main findings of the study vary accord-
ing to the direction of the association found in previous research. Although a positive association has been 
found between age and  QoL55,56; studies also indicate a negative association between QoL and chemotherapy 
 treatment57,58 and, to a lesser extent, to educational  level56,59. It cannot be concluded, therefore, that the profile 
of the group with AHT has biased the results regarding their worse QoL.

Furthermore, when the survival phase was not included in the analyses our results showed no effect of hor-
mone therapy. It appears that the impact of primary treatment on QoL of BC survivors masks the specific effect of 
hormone therapy. In this respect, previous  research38,60 have shown the negative impact of treatment combining 
radiotherapy and chemotherapy on the patient’s QoL (which is the case for most of the participants in this study).

When considering time since end of primary treatment, our results reflect significant impact of the cancer 
on QoL particularly marked in the re-entry phase, as well as an improvement experienced by survivors towards 
the long-term phase, which goes in line with previous  research47. However, examination of interaction effect 
between the presence or absence of AHT and time since end of primary treatment showed that many of the 
changes observed through the survival phases were experienced exclusively by survivors without AHT.

Furthermore, the group with AHT only showed an increase in positive feelings and perceived benefits, while 
the rest of the improvements observed in the total sample were exclusively experienced by the subgroup with-
out AHT. In other words, when AHT was not prescribed, longer time elapsed was associated with a decrease in 
emotional distress and an improvement in subjective well-being and overall QoL. This improvement in QoL was 
specifically reflected by a decrease in negative feelings, fatigue, social avoidance, pain and sexual problems (the 
latter two were not detected when analysing the total sample). Thus, it appears that AHT hinders the physical and 
emotional recovery of BC survivor presumably due to the numerous side-effects of medication and the burden 
that they suppose on everyday life. Since the differences were found between the re-entry and short survival 
phases, and the long survival one, it seems that there is a turning point around the fifth year after finalization 
of primary treatment, from which the survivors without AHT significantly improve in several areas and those 
with AHT do so to a significant lesser extent.

It is worth noting that, compared to the subgroup without AHT, survivors with AHT did not experienced 
improvement in three areas that are clearly associated with some of the most frequently reported side-effects of 
AHT, namely: fatigue, pain (associated with musculoskeletal symptoms such as myalgias and arthralgias) and 
sexual  problems11,12,15,22,35,36,61. Moreover, the decrease observed in this symptomatology in the subgroup without 
AHT was associated with a reduction of negative affectivity (even when assessed as prevalence of emotional 
distress) and social avoidance, and an increase in subjective well-being. However, none of these improvements 
were found in the AHT subgroup.

At the same time, the increased perception of benefits in the AHT subgroup can be understood as a cognitive 
emotion regulation strategy of a functional nature that involves a reappraisal by generating a positive interpreta-
tion of the stressful  situation62,63. The reappraisal of their situation enable survivors undergoing hormone therapy 
to also retain a certain sense of control by establishing a secondary  control64. The relevance and persistence of 
symptoms seems, however, to considerably limit the effectiveness of this strategy: only one of the two indicators of 
positive affectivity and neither of the two indicators of negative affectivity showed improvement in this subgroup.

The mainly focus on the risk of  recurrence33,34 in follow-up visits and the fact that AHT is administered on an 
outpatient basis through the ingestion of a simple pill may be leading to underestimate and, therefore, to neglect 
the important negative side-effects of this therapy in the recovery of women who have suffered from BC. In fact, 
many endocrine-related side-effects go under-recognized, underreported, and  undertreated10,33–35.

The burden of these unaddressed symptoms on BC survivors is further underscored by (1) the long duration 
of treatment (minimum 5 years) and (2) the high prevalence (roughly 75%) of hormone receptor-positive  BC65 
and it should not be underestimated. Quite on the contrary, AHT side-effects should be routinely assessed by 
health care providers in order to gain a more accurate knowledge that allows a significant improvement in the 
QoL of the BC survivor undergoing  AHT66. In fact, data suggest that a reduction in symptom burden may come 
from improved physician-survivor  communication67. Moreover, unlike sociodemographic and clinical factors 
that are not amenable to change, side effects are suggested interventions  targets13. This would certainly be feasible, 
since current research suggests that evidence-based strategies (pharmacological and non-pharmacological) are 
currently available in order to manage specific side-effects associated with AHT, such as fatigue, sexual dysfunc-
tion, and musculoskeletal symptoms.
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In addition, it is expected that the improvement in QoL throughout the different survival phases will have a 
significant impact on the adherence and maintenance of AHT and, consequently, in the likelihood of survival. 
Symptom’s management is a key element of survivorship care that must be considered in order to achieve a bal-
ance between benefits and loses that ensures optimal treatment outcomes without neglecting issues related to 
treatment adherence, tolerability of side-effects and associated quality of  life61,66.

Despite its meaningful contributions, this study is not without limitations. The cross-sectional design prevents 
the establishment of causal relationships. In addition, the small size of some of the subgroups established for 
comparative purposes advises to be cautious about the reliability of some of the results. Nevertheless, we consider 
that our results are conservative in detecting differences through the survival phases regarding the evolution of 
QoL, subjective well-being and emotional distress of survivors with and without AHT. This is so, given that the 
smallest subgroups corresponded to the survivors without hormone therapy. A further limitation of our study is 
the absence data regarding the menopausal status of the participants and the different types of AHT agents used 
(mostly tamoxifen in premenopausal and AIs in postmenopausal women). Information on this regard would be 
useful considering the differences in QoL deterioration associated to each type of hormonal  medication25. Also, 
the consideration of other variables that could not be contemplated in this study would also be advisable, such 
as aggressiveness of tumours (e.g., stage, HER2-positive, triple-negative tumours), that could affect women’s 
self-reported QoL. However, disease stage is not associated with hormone therapy administration and patients 
with triple negative tumours do not receive hormone therapy and only those patients with HER2 tumours that 
also express hormone receptors will receive hormone  therapy68–72. Thus, since these tumours will necessarily be 
more represented in the subgroup without hormone therapy, the worse QoL of hormone-treated participants 
does not seem likely to be the result of the presence of more aggressive tumours.

Future studies with larger samples, longitudinal designs and specific information about the aforementioned 
aspects are needed in order to deepen in the impact of hormone therapy on the quality of life, subjective well-
being and emotional distress of BC survivors. The present study highlights the relevance of this matter and the 
need to address it from the research, the clinical and the regulatory policies fields and it especially suggests that 
further research on this regard is highly needed in order to evaluate the pros and cons of a maintenance treat-
ment strategy, and to tailor it aiming to facilitate treatment adherence and safeguard the well-being and quality 
of life of BC survivors.

Conclusion
In short, our study explored the modulatory role of AHT on the QoL of a large sample of BC survivors, taking 
into account three survival phases (re-entry, short and long survival), and using a Quality of Life instrument 
created specifically for the population of cancer survivors. It also does so comparing survivors with AHT with a 
control group of survivors without AHT. Our results highlight how the survivor’s trajectory is different whereas 
they have received AHT or not. Also, is seems that AHT hinders the physical and emotional recovery of BC 
survivors even in the long survival phase.

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