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Abstract

Introduction: Given the high prevalence and increasing survival rates of breast cancer
in recent years, evaluating quality of life (QoL) in this population has become of growing
importance. The objective of this study was to assess the quality of life, as well as
depression, anxiety, and hope in breast cancer survivors (BCS).

Methods: A 5-year longitudinal prospective study was conducted among eligible breast
cancer survivors referred to one of five referral medical centers in Tehran, Iran. Quality
of'life (SF-36), anxiety and depression (HADS), and hope (AHS) questionnaires at three
time points (immediately, one year, and five years after treatment) were completed.

Results: Of the 1250 recruited patients, 1,115 BCS participated in the study, and finally
856 women (76.7%) remained in the study for five years. Improvements were observed
in all SF-36 subscales, including the physical (PCS) and mental component summaries
(MCS) (P<0.001). Mixed model analysis showed that anxiety was inversely associated
with PCS (p=-0.35, P=0.01) and MCS (=-0.29, P=0.01). An older age at diagnosis was
associated with reduced physical functioning (f=-0.12, P <0.001). Contrary to this, both
hope (B=0.021, p=0.45, P<0.001, respectively for PCS and MCS) and higher education
demonstrated positive associations with QoL (B=3.75, f=2.20, P<0.0, respectively for
PCS and MCS). Depression, marital status, occupation, and disease stage had no
significant effect on PCS and MCS.

Conclusion: The results demonstrated an improvement in quality of life among breast
cancer survivors over five years. Anxiety and hope have been found to influence quality
of life, underscoring the essential need for continuous attention to overall mental and
physical health and regular psychosocial screening programs and hope-enhancing
interventions, particularly in the first years following treatment.
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Introduction

Breast cancer is a leading female cancer in the
world, and has a high incidence in Iran (15,492
new cases and 5,305 deaths according to the
recent GLOBOCAN  estimates), with
improving survival, but persistent QoL
challenges demand assessment of various
factors, including physical, social, emotional,
and psychological health, that can be affected
years or even decades after treatment (1-5). As
a result, all of these factors may significantly
affect survivors' quality of life (QoL) over time
(6).

Most prior research, especially in regional
countries and the predominance of cross-
sectional Iranian studies in the field of quality
of life in BC, and the limited longitudinal
evidence on psychosocial predictors such as
hope, anxiety, and depression, would more
convincingly position this 5-year study as
addressing a critical gap in regional
survivorship research. Therefore, this study was
designed to evaluate QoL and psychosocial
factors among BCS over the five years
following treatment completion.

Materials and Methods

This research has received a grant from the
National Institute for Medical Research
Development (NIMAD) (ethical code:
IR.NIMAD.REC.1397.322), adhering to the
ethical principles outlined in the Declaration of
Helsinki.

1250 patients with breast cancer who
completed their treatments, recruited from 5
referral medical centers located in Tehran,
including Rasoul Akram, Imam Hossein,
Mahdiye, Imam Khomeini Hospitals, and
Motamed Cancer Institute (n=250, from each
center). After completing informed consent, the
demographic and clinical characteristics were
obtained. SF-36, HADS, and AHS
questionnaires were completed at three time
points (immediately, one year, and five years
after treatment).

In the original study, 9 questionnaires were
used to examine different variables(7), but the
selection of SF-36, HADS, and AHS in this
article was due to their frequent use in other
studies, cultural compatibility, and
confirmation of their validity and reliability in
Iranian women with breast cancer.

The mean scores for vitality, social functioning,
role-emotional, and mental health from SF-36
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provide the mental component summary
(MCS), and the mean scores for physical
functioning, role-physical, general health, and
bodily pain are considered the physical
component summary (PCS) in our study. A
mixed-model analysis was used to estimate the
association between PCS and MCS, with
demographic variables, HADS-A and HADS-
D, and Hope scores.

Longitudinal associations between time and
patient-reported outcomes (quality of life,
anxiety, depression, and hope) were analyzed
using linear mixed-effects models to account
for within-participant correlation arising from
repeated measurements over the 5-year follow-
up. Time was treated as a categorical fixed
effect with baseline as the reference category,
enabling estimation of mean changes at each
follow-up without assuming a linear trend. A
random intercept for each participant was
included to account for subject-specific
baseline differences, inducing correlation
among repeated observations from the same
individual, random slopes for time were
evaluated but did not improve model fit and
were not retained. Multivariable models were
adjusted for prespecified demographic, clinical,
and psychological covariates selected based on
clinical relevance and prior literature, including
age at diagnosis, cancer stage, education level,
employment status, marital status, and baseline
scores for depression, anxiety, and hope.
Continuous variables were modeled as linear
terms, and categorical variables were entered
using indicator variables. Parameters were
estimated using maximum likelihood, allowing
inclusion of all available data under a missing-
at-random assumption, so participants with
incomplete follow-up contributed information
up to their last observed time point.”

All p-values were two-tailed, and a difference
was considered statistically significant at P <
0.05.

Results

Of'the 1250 eligible BCS who completed active
cancer treatment (250 patients from each
center), 135 patients were excluded from the
study due to issues, such as the coronavirus
epidemic at the time. The study initially
included 1,115 patients at baseline, of whom
856 women (76.77) successfully completed the

S-year follow-up. About 78% of participants
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had Stage II BC, and the majority completed the
five-year follow-up. The educational level of
most participants was below high school; most
participants were housewives (77%), married
(79.55%), and there was no significant
difference in these characteristics between
those who completed the study and those who
did not. The mean age of participants who
completed follow-up was 48.53 years, which
was significantly younger than that of patients
who did not complete the study (50.55 years) (P
= 0.013). In addition, those who completed the
study were significantly younger at diagnosis
(P = 0.029) and had a shorter mean time since
diagnosis than those who did not complete the
study (P =0.014).

Table 1 presents trends in quality of life (QoL),
anxiety, depression, and hope across the
different SF-36 subscales at three time points.
The data indicate improvements across all
subscales of quality of life, a significant
decrease in depression and anxiety over the 5
years following completion of treatment.

Older age at diagnosis is associated with
decreased physical function (P<0.001). In
addition, anxiety has a significant negative
effect on PCS and MCS (P<0.01). Higher
education and hope are associated with
improved physical and mental function
(P<0.001). However, depression, marital status,
occupation, and disease stage had no significant
effect on PCS and MCS (Table 2, 3).

Table 1: Comparison of quality of life scores, anxiety, depression, and hope at baseline, 1 year, and 5-year follow-up

8 subscales of SF_36

Mean (SD)

Physical Role-  Bodily General Vitality Social Role- Mental Anxiety Depre Hope

Functioning Physical Pain Health Functioning Emotio Health ssion

nal

Baseline 60.08 99.55 4142 53.66  52.12  64.50 98.83 61.84 10.51 11.30 53.23
m=1115) (26.97) (5.88)  (21.98) (18.57) (20.38) (20.49) (10.55) (19.85) (2.54) (2.83) (8.00)
Year 1 64.39 6748  71.59 67.08 6032  73.71 75.16  70.62  6.89 5.73 5581
(n=1087) (24.08) (43.85) (26.05) (23.28) (18.80) (23.46) (41.19) (18.50) (3.96) (4.51) (5.95)
Year 5 65.72 81.06  74.02 78.06  62.01 73.15 86.24 75.84  9.09 7.45 53.50

(n=854) (26.83) (37.06) (24.26)
Pvalue* <0.001*  <0.001 * <0.001*

(19.02) (17.51)

<0.001 * <0.001 *

(22.33) (32.83) (16.73)

<0.001 * <0.001 * <0.001 * <0.001 *

(5.70)

4.81) (7.61)
<0.001 <0.001

* P value<0.05

Derived from repeated measure for those who had baseline, one year and 5-years follow-up data (n=854)

Table 2: Factors influenced physical component summary score (PCS) five-year after treatment completion

Coefficient Std. Error P-value 95% CI
(Lower, Upper)

Time 5.50 0.42 <0.001* 4.67,6.34
Age at diagnosis -0.12 0.03 <0.001* -0.20, 0.04
Stage
I (vs. I, 1) 0.41 2.56 0.87 -4.60,5.43
Education
Well educated (vs. illiterate, primary, 375 1.05 <0.001* 1.68.5.83
secondary)
Occupation
Employed (vs. housewife, retired) 1.52 1.14 0.18 -0.71,3.77
Marital Status
Married (vs. single, death/divorce) 1.18 1.04 0.25 -0.85,3.22
Anxiety score, baseline (HADS-A) -0.35 0.15 0.01* -0.64, -0.05
Depression score, baseline (HADS-D) -0.03 0.10 0.70 -0.24,0.16
Hope score, baseline 0.21 0.05 <0.001* 0.10,0.32

Derived from mixed model analysis of physical component summary (PCS), demographic and psychological factors

(HADS-anxiety, HADS-depression, and hope)
" Pvalue<0.05
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Table 3: Factors influenced the mental component summary score (MCS) five years after treatment completion

Coefficient Std. Error P-value 95% CI1
(Lower, Upper)

Time 2.20 0.32 <0.001* 1.57,2.84
Age at diagnosis -0.05 0.03 0.10 -0.11, 0.01
Stage
I (vs. 11, 1) -0.90 2.14 0.67 -5.10, 3.29
Education
Well educated (vs. illiterate, primary, 290 088 0.01* 0 46,394
secondary)
Occupation
Employed (vs. housewife, retired) -0.27 0.96 0.77 -2.16, 1.61
Marital Status
Married (vs. single, death/divorce) 0.94 0.87 0.27 -.76, 2.66
Ancxiety score, baseline (HADS-A) -0.29 0.12 0.01* -0.54, -0.04
Depression score, baseline (HADS-D) 0.03 0.08 0.73 -0.14, 0.20
Hope score, baseline 0.45 0.04 <0.001* 0.36, 0.54

Derived from mixed model analysis of physical component summary (PCS), demographic and psychological factors

(HADS-anxiety, HADS-depression, and hope)
* P value<0.05

Discussion

In the present study, improvements were
observed across all quality-of-life subscales
over the 5 years following treatment
completion in breast cancer survivors.

Our findings showed that older age at diagnosis
was associated with poor physical functioning.
Consistent with these findings, previous
researches reported a significant decline in
health-related quality of life, especially in
physical function and physical role subscales,
with increasing age in breast cancer survivors
as well as healthy individuals (8, 9). Age at
diagnosis >65 years old and comorbidities are
associated with a lower quality of life (10). On
the other hand, some studies reported that
women in their 30s and 40s who face greater
challenges in resuming normal life experience
a lower quality of life compared to others (11,
12). Inconsistent results may be attributable to
the cross-sectional design and the age groups
examined.

All  eight general health quality-of-life
subscales were initially low after treatment but
improved by the fifth year, highlighting the
importance of post-treatment care. Role-
physical and role-emotional subscales showed
a temporary decline in the first year, followed
by subsequent improvement, consistent with
findings from a Swedish study of
postmenopausal breast cancer survivors. In that
study, physical role declined immediately after
treatment due to limitations in daily and work
activities, but improved significantly over five
years, while emotional role remained low
initially, and then increased gradually. These
patterns underscore the need for early physical

and psychological support during and after
treatment (13).

Our findings showed that marital status,
occupation, and stage of disease do not affect
quality of life in terms of summary physical and
mental components of quality of life in breast
cancer survivors. However, in line with
evidence, the present study found that higher
education was significantly associated with
higher levels of PCS and MCS (10). It seems
that higher education, even multidimensional
and community-based programs such as
physical exercise and health education, has a
serious impact on improving the quality of life
of recoveries (14). Additionally, our study
demonstrated that anxiety has a significant
negative impact on quality of life, which is
consistent with previous researches (15-17).
Conversely, hope had a positive effect on
quality of life, aligning with prior studies
identifying hope as a positive predictor of
quality of life (18, 19).

In the initial study design (7), there were several
questionnaires for each variable, but the use of
SF-36 questionnaires for overall health-related
quality of life, HADS for assessing anxiety and
depression, and AHS as an adult hope scale was
due to their compatibility with Iranian culture
and greater use in similar articles, as well as
confirmation of validity and reliability in
women with breast cancer in Iran.

Conclusion

An improvement in quality of life among breast
cancer survivors over five years after treatment
was observed. Anxiety and hope have been
found to influence quality of life, which shows
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an essential need for continuous attention to
regular mental screening programs and brief
hope-focused counseling, particularly in the
first years following treatment .This study,
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All women with breast cancer

v

Registration in 5 referral -«

centers: (n=1250)

v

i iteri Screenin;
Inclusion/Exclusion criteria » g

v
Eligible patients

Obtain consent form (n=1

v

Phase 1: Baseline
/ (n=1115)
v
¥

- Phase 2: | year later
Analysis data “ (n=1087)

v

Phase 3: 5 years later
(n=854)

Completing treatments (surgery,
chemotherapy and radiotherapy)

115)

\ Data collection:

1-Demographic characteristics at baseline
2- SF-36 questionnaire

3- HADS questionnaire
4- Adult Hope Scale (AHS) questionnaire
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Fig 1: Project overview and timing of baseline and follow-up evaluations in the participant
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Table 1: Clinical and demographic characteristics for all patients at baseline, patients who did or did not complete

follow-up.
Total at baseline Followed-up Follow-up not P-
(n=1115) sample (n= 856) completed (n=259) Value
No. (%) No. (%) No. (%)
Stage’ <0.001"
I 36 (3.2) 30 (3.5) 6(2.3)
I 873 (78.3) 738 (86.2) 135 (52.1)
111 206 (18.5) 88 (10.3) 118 (45.6)
Education® 0.248
Illiterate 52 (4.7) 34 (4.0) 18 (6.9)
Primary 435 (39) 334 (39) 101 (39)
Secondary 372 (33.4) 288 (33.8) 84 (32.4)
Higher 256 (23) 200 (23.4) 56 (21.6)
Employment status® 0.753
Housewife 859 (77) 655 (76.5) 204 (78.8)
Employed 219 (19.6) 172 (20.1) 47 (18.1)
Retired 37 (3.3) 29 (3.4) 8(3.1)
Marital status’ 0.165
Single 89 (8) 67 (7.8) 22 (8.5)
Married 886 (79.5) 690 (80.6) 196 (75.7)
Divorced/Widow 140 (12.6) 99 (11.6) 41 (15.8)
Mean (SD) Mean (SD) Mean (SD)
Agel 49.00(10.79) 48.53 (10.45) 50.55 (11.73) 0.013"
Age at diagnosis 48.45(10.86) 47.73 (10.55) 49.54 (11.89) 0.029"
(year)!
Duration (Time 0.94 (1.18) 0.89 (1.08) 1.09 (1.45) 0.014"
since diagnosis in
year) ¢
" Pvalue<0.05

¥ Chi-square test
Y Independent t-test
€ Mann-Whitney test

VA(E): Y- Y=Yy
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Table 2: Comparison of quality of life scores, anxiety, depression, and hope at baseline, 1 year, and 5-year follow-up

8 subscales of SF_36

Mean (SD)

Physical Role- Bodily General Vitality Social Role- Mental Anxiety DepressioHope

Functioning Physical Pain Health Functioning Emotional Health n
Baseline 60.08 99.55 4142 53.66 52.12 64.50 98.83 61.84 10.51 11.30 5323
(n=1115) (26.97) (5.88)  (21.98) (18.57) (20.38) (20.49) (10.55) (19.85) (2.54) (2.83) (8.00)
Year1 64.39 67.48 71.59 67.08 60.32 73.71 75.16 70.62 6.89 5.73 55.81
(n=1087)(24.08) (43.85) (26.05) (23.28) (18.80) (23.46) (41.19) (18.50) (3.96) (4.51) (5.95)
Year5 65.72 81.06 74.02 78.06 62.01 73.15 86.24 75.84 9.09 7.45 53.50
(n=3854) (26.83) (37.06) (24.26) (19.02) (17.51) (22.33) (32.83) (16.73) (5.70)  (4.81) (7.61)
P value* <0.001 " <0.001 * <0.001 *<0.001 * <0.001 * <0.001 * <0.001 " <0.001 * <0.001 " <0.001"* <0.001"

* P value<0.05

Derived from repeated measure for those who had baseline, one year and 5-years follow-up data (n=854)

Oloys pledl 31 (y Jlw gy (PCS) (G 58 aldgo 4ods 0005 31 yi5e Jolge i Jguxr
Table 3: Factors influenced physical component summary score (PCS) five-year after treatment completion

Coefficient Std. Error P-value 95% CI
(Lower, Upper)

Time 5.50 0.42 <0.001* 4.67,6.34
Age at diagnosis -0.12 0.03 <0.001* -0.20, 0.04
Stage
ol (vs. I, 1) 0.41 2.56 0.87 -4.60,5.43
Education
Well educated (vs. illiterate, primary, 375 105 <0.001* 1.68.5.83
secondary)
Occupation
Employed (vs. housewife, retired) 1.52 1.14 0.18 -0.71,3.77
Marital Status
Married (vs. single, death/divorce) 1.18 1.04 0.25 -0.85,3.22
Anxiety score, baseline (HADS-A) -0.35 0.15 0.01%* -0.64, -0.05
Depression score, baseline (HADS-D) -0.03 0.10 0.70 -0.24,0.16
Hope score, baseline 0.21 0.05 <0.001* 0.10, 0.32

Derived from mixed model analysis of physical component summary (PCS), demographic and psychological factors
(HADS-anxiety, HADS-depression, and hope)
* Pvalue<0.05

aleyd plodt 5 wy Jlw gy (MCS) (lgy addge aods o p0i 2 550 Jolge :F Jour
Table 4: Factors influenced the mental component summary score (MCS) five years after treatment completion

Coefficient Std. Error P-value 95% CI
(Lower, Upper)

Time 2.20 0.32 <0.001" 1.57,2.84
Age at diagnosis -0.05 0.03 0.10 -0.11, 0.01
Stage
I (vs. II, 1) -0.90 2.14 0.67 -5.10, 3.29
Education
Well educated (vs. illiterate, primary, 220 0.88 001" 0 .46, 3.94
secondary)
Occupation
Employed (vs. housewife, retired) -0.27 0.96 0.77 -2.16, 1.61
Marital Status
Married (vs. single, death/divorce) 0.94 0.87 0.27 -.76,2.66
Anxiety score, baseline (HADS-A) -0.29 0.12 0.01" -0.54, -0.04
Depression score, baseline (HADS-D) 0.03 0.08 0.73 -0.14, 0.20
Hope score, baseline 0.45 0.04 <0.001" 0.36, 0.54

Derived from mixed model analysis of physical component summary (MCS), demographic and psychological factors (HADS-anxiety, HADS-
depression, and hope)
* Pvalue<0.05

VAQCE): VoY= YY
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Fig 2: Change in quality of life (SF-36) of patients with breast cancer during 5 years (Figures A to H, represent each
domain, separately).
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