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Abstract: Purpose: To assess breast cancer patients’ quality of life six months after the completion of
adjuvant chemotherapy, and to investigate factors affecting this. Methods: The study was conducted
in one large hospital located in a major Greek city. A convenience sample of 61 breast cancer
outpatients was recruited. A questionnaire, including the SF-36 scale and questions regarding
demographic and clinical information, was used to collect data. Results: The mean age of the patients
was 51.52 & 12.10. The effect of age on the physical role was significant (p = 0.003). The effect of
menopausal status on physical role was also found to be significant (p = 0.003); this might be explained
by age. Regarding the treatment type, patients who received hormone therapy in addition to surgery
and chemotherapy reported a significantly higher quality of life in terms of bodily pain (p = 0.04)
and vitality (p = 0.04) than patients who underwent only surgery and chemotherapy. Conclusions:
Quality of life is affected by factors such as age, menopausal status, and previous therapy. Health care
professionals should be more aware of the factors that influence the quality of life domains (physical
role, bodily pain, vitality) within this group of cancer patients in order to meet their needs following
acute treatment.

Keywords: quality of life; breast cancer; chemotherapy

1. Introduction

Breast cancer is the most common cancer in women worldwide. In Greece, it is estimated that
one in twelve women will be affected by breast cancer during her lifespan. Almost 4500 women are
diagnosed with breast cancer every year [1]. It is the leading cancer type in women in all European
countries [2].

Quality of life (QOL) is defined as “an individual’s perception of his/her position in life in
the context of the culture and value systems in which he/she lives and in relation to his/her goals,
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expectations, standards, and concerns” by the World Health Organization Quality of Life Group.
This definition considers that quality of life is a subjective concept and depends on an individual’s
judgment [3].

Breast cancer and its treatment impacts patients” quality of life [4]. Quality of life in breast cancer
patients has received increasing attention due to a rising number of new cases, an improved survival
rate, and the vital role of the woman in the family [5].

Several studies have examined the determinants of quality of life in breast cancer survivors and
in patients after completion of therapy [6,7]. One study reported that five years after breast cancer
diagnosis, the major determinants for quality of life are body mass index, relapse, socioeconomic
deprivation, and comorbidities [6]. Specifically, it was found that body mass index, relapse, and
socioeconomic deprivation were determinants of quality of life in younger women; in older women,
comorbidities and socioeconomic deprivation were predictors of quality of life [6].

One study examined the impact of socioeconomic and clinical characteristics on quality of life in
188 breast cancer survivors five years after diagnosis. Quality of life was assessed with the Short Form
Health Survey (SF-12), EORTCQLQ-C30, and EORTCQLQ-BR23 questionnaires. It was found that
only age at diagnosis and comorbidities were determinants of quality of life [8]. In a more recent study
it was reported that sociodemographic factors (level of education, marital status), age, comorbidities
(e.g., diabetes, high cholesterol), stage of cancer, surgery, radiotherapy or hormone therapy do not
have a significant effect on quality of life. The study investigated 77 patients and used the SF-36
scale [9]. Furthermore, a study of 544 female breast cancer patients revealed that demographic and
clinical factors such as age, education, employment, marital status, income, chemotherapy, duration
since treatment, and recurrence status had no impact on quality of life. EORTC QLQ-C30 and EORTC
QLQ-BR23 was used for evaluating QOL [10]. The results of the above studies are conflicting, so
there is a need for further research in order to investigate if demographic characteristics such as age,
marital status, educational status, and occupational status influence quality of life in Greek breast
cancer patients six months after the end of chemotherapy.

In addition, there are some studies that examine the impact of type of treatment on quality of
life of breast cancer survivors [7,10,11]. It was reported that the type of breast cancer surgery did
not influence any aspect of quality of life, only body image [10]. Chemotherapy has profound effects
on quality of life (Yeo et al., 2018) regardless of whether it is administered in low or high doses [12].
Menopausal symptoms, whether they are due to natural menopause or due to cancer treatment, also
affect quality of life [11]. Premenopausal breast cancer survivors have endocrine changes that affect
quality of life. Women who become menopausal due to treatment have more severe menopausal
symptoms compared to those who have a natural transition [7]. It was found that hormone therapy
had no significant impacts on quality of life [9], but on the other hand causes some physical symptoms
in breast cancer patients [13].

Anemia is a common adverse effect in cancer patients undergoing chemotherapy [14]. According
to Schrijvers et al. (2010), anemia is defined as “a reduction of the hemoglobin (Hb) concentration,
red blood cell count or packed cell volume below normal levels. Mild anemia is defined as an Hb
<11 g/dL and Hb > 10 g/dL, moderate anemia as Hb of <9.9 and >8 g/dL and severe anemia as
an Hb of <8 g/dL” [15]. It is well documented that anemia induced by chemotherapy is associated
with impaired quality of life in cancer patients [16]. Moreover, chemotherapy-induced neutropenia
is a frequent complication in cancer patients because of myelosuppression [17]. This is associated
with important effects on quality of life, because of hospitalization for febrile neutropenia and fear
of hospitalization [18] Nowadays, myelotoxic regimes remain the current standard in care of breast
cancer patients [17]. There is evidence that anemia and neutropenia are toxicities in breast cancer
patients undergoing chemotherapy and most commonly appear 7-14 days after the completion of
chemotherapy [19]. There is no evidence for a relationship between hemoglobin and neutrophil levels
and quality of life in breast cancer survivors after the completion of chemotherapy.
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The aforementioned studies primarily investigated factors or determinants influencing quality
of life and used several questionnaires for assessing quality of life, such as SF-36, EORTC-QLQ-C30,
EORTC-QLQ-BR23, and FACT-B.

Undoubtedly, there is a growing interest in quality of life of breast cancer survivors after the
acute phase of treatment [7,20]. In Greece, to the best of our knowledge, there are a limited number of
studies assessing quality of life beyond chemotherapy in breast cancer patients (e.g., [21]), which is
what stimulated this researcher’s interest in further investigation of this phenomenon.

The purpose of the present study was to assess breast cancer patients” quality of life six months
after the completion of adjuvant chemotherapy, and to investigate factors affecting this. Specifically,
we aimed to assess the following research questions:

e  Does age affect the domains of quality of life in breast cancer patients?

e Do different sociodemographic factors (educational status, occupational status, marital status)
affect quality of life in breast cancer patients?

e Do treatment type, white blood cell count, hematocrit, hemoglobin, or menopausal status influence
the domains of quality of life in breast cancer patients?

2. Material and Methods

2.1. Design and Sample

A non-experimental descriptive study was conducted in one large hospital in a major Greek city.
A convenience sample of 61 breast cancer outpatients was recruited. The inclusion criteria for patients
were: A minimum age of 18, the ability to speak and read the Greek language, a histological breast
cancer diagnosis, and chemotherapy treatment completed at most six months ago as an outpatient.
Only patients who were not yet undergoing radiotherapy were eligible. Their performance status was
assessed with Eastern Cooperative Oncology Group (ECOG) which is 0.

2.2. Data Collection

The study was approved by the general assembly of the Alexander Technological Educational
Institute of Thessaloniki, which acts as an ethics committee. All potential subjects were approached
by the researcher. She explained the purpose of the study to them and asked them to participate on a
voluntary basis. She confirmed that their personal data would be kept anonymous. Informed consent
was obtained from those who agreed to participate and the researcher interviewed all participating
patients. Initially, 70 patients were approached; six refused to participate in the study and three
questionnaires were excluded from further analysis because they had not been completed adequately.
Thus, the response rate was 87.1%. Data were collected between March 2015 and March 2016.

2.3. Instruments

A questionnaire including an instrument for assessing quality of life and demographic and
clinical information was used in order to collect data. Quality of life was assessed with the SF-36,
which includes eight subscales. These subscales are the following: physical functioning, physical role,
bodily pain, social functioning, mental health, emotional role, vitality, and general health perceptions.
Each subscale includes 2-10 questions and has a score from 0-100. Zero is the lowest value and 100
is the highest. If the score is low, this points to an impaired quality of life or impaired quality in
the domain described by the subscale (e.g., physical role, mental health, etc.). This instrument has
been translated into numerous languages and has been tested for reliability and validity, showing
satisfactory results [22]. In the present study, Cronbach’s alpha is 0.86 for the total scale.
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2.4. Data Analysis

Statistical analysis was carried out using SPSS for Windows (IBM 21.00). To enable statistical
analysis of the clinical data, participants were assigned post-hoc to different groups according to their
levels of hemoglobin (normal range: 12-16 g/dL), hematocrit (normal range: 37-47%) and white cell
count (normal count: 4500-11,000 uL of blood) [23]. This was done to assess whether quality of life was
different between participants with hemoglobin, hematocrit and white cell counts within the normal
range and participants with count in the abnormal range.

Descriptive statistics were used in order to analyze the demographic and clinical characteristics
of the sample. Associations between the different demographic and clinical factors and their influence
on SF-36 were tested, and were assessed using Pearson’s Chi-square or Fisher’s exact test where
appropriate. The normality of the data was assessed using the Kolmogorov—Smirnov test, whereas
the homogeneity of variances was tested using the Levene’s test. For identifying any outliers we
used the outlier labeling rule with 2.2 as a multiplier [24] in every demographic and clinical variable.
There was only one outlier identified (secondary education in physical role) and removed from
analysis only for the physical role of the relevant group. Inferential statistics were used to assess the
influence of the demographic and clinical variables on the SF-36 subscales. For the data that met the
assumptions of the parametric tests, differences in the means were assessed using one-way ANOVA
or t tests where appropriate. After significant ANOVAs, post-hoc comparisons with a Bonferonni
correction were performed. Variables that deviated from normality were transformed using Box-Cox
transformations [25]. For the variables that were successfully transformed into normality, parametric
tests were implemented. For the variables that could not be transformed to normality, data were
transformed back to raw and differences across the demographic or clinical groups were tested
using the Kruskal-Wallis H test or Mann-Whitney U test where appropriate. For the significant H
effects, post-hoc multiple comparisons with a Dunn-Bonferonni correction were performed. Two-way
ANOVAs were used to analyze the interaction between two clinical variables on SF-36 (surgery type vs
type of treatment). Where the assumptions were violated, bootstrapping using 1000 simulated samples
was used for the estimation of marginal means and pairwise comparisons and the generated confidence
intervals are reported. The reliability of the scales’ internal consistency reliability was estimated based
on Cronbach’s alpha. The significance level was set to p < 0.05 and adjusted to multiple comparisons
where appropriate.

3. Results

3.1. Demographic Characteristics and SF-36 Descriptives

The mean age of the patients was 51.52 & 12.10. The majority of the patients were married (1 =
47,77%) and were high school graduates (n = 20, 32.8%). More than half of the sample had stage 11
cancer (n = 53, 86.9%) and underwent lumpectomy (1 = 47, 77%). The vast majority of the sample had
stage II cancer (1 = 53, 86.9%) and almost half of the participants (n = 29, 47.5%) were menopausal. The
demographic and clinical characteristics of the sample are presented in Tables 1 and 2.
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Table 1. Demographic characteristics of the sample.

Characteristics N %
Age
29-39 12 19.7
40-49 20 32.8
49-59 13 21.3
>60 16 26.2
Marital Status
Single 5 8.2
Married 47 77
Divorced 2 3.3
Widowed 7 11.5
Educational Status
Primary school 15 25
Secondary education 23 38.3
Higher education 22 36.7
Occupational Status
Blue collar 7 115
White collar 17 27.9
Homemaker 26 42.6
Retired 11 18

Table 2. Clinical characteristics of the sample.

Characteristics N %

Cancer Stage

Stage I 5 8.2
Stage I 53 86.9
Stage III 3 49
Menopausal Status
Pre-menopausal 14 23
Post-menopausal 29 47.5
Menopausal due to treatment 18 29.5
Surgery
Lumpectomy 47 77
Mastectomy 14 23
Treatment Type
Chemotherapy and surgery 30 49.2
Chemotherapy, surgery, and 31 50.8
hormone therapy
Other Mean
Hematocrit 45 £ 38.04
Hemospherin 14.60 = 12.39
White cell count 14,700 4 5363

The associations between the various demographic and clinical characteristics were assessed. The
associations between age and treatment type, surgery, hematocrit, hemoglobin, white count levels,
and educational level were all non-significant (Table S1, p > 0.05). The associations between age and
menopausal status and age and work status were significant; older women tended to be menopausal
and retired (p < 0.05). The associations between treatment type and the other demographic and clinical
characteristics were also non-significant (Table S2, p > 0.05). Finally, the association between type of
surgery and most demographic and clinical variables were not significant (Table S3, p > 0.05). However,
there was a significant association between type of surgery and menopausal status (p = 0.04).

Table 3 shows the mean and standard deviations for the SF-36 subscales. The variables with lower
means are the following: physical functioning (42.62 =+ 39.09), mental health (53.57 & 21.09), emotional
role (56.74 £ 35.77), and vitality (56.15 + 24.26).
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Table 3. Mean + SD, median, and IQR of SF-36 scores.

Variables Mean + SD Median (IQR)
Physical functioning 42.62 + 39.08 25 (75)
Physical role 68.60 + 20.27 70 (25)
Bodily pain 80.93 + 24.06 100 (30)
General health 64.42 + 22.51 65 (40)
vitality 56.14 + 24.26 60 (35)
Social functioning 65.68 + 31.75 75 (63)
Emotional role 56.73 + 35.76 33 (67)
Mental health 53.57 £+ 21.09 52 (32)

3.2. Effect of Age Categories on SF-36 Subscales

Table 4 shows the effects of age (categories) on the different quality of life domains. The effect
of age on physical role was significant [(F (3) = 3.26, p = 0.03]. Post-hoc comparisons revealed no
significant differences across the age groups. However, there was a marginal difference between the
29-39 group and the 60+ group (p = 0.053), showing that the younger participants possibly had a better
quality of life regarding physical role than participants that were over 60 years old. There were no
other differences across the age groups for the other SF-36 subscales (p > 0.1) for quality of life domains.

Table 4. Significant effects of age on SF-36 subscales.

SF-36 29-39 4049 50-59 60+ HorF(dD*  p-Value

Physical functioning 43'Z§ (jio‘;‘i‘%l ! 36'2255 j(;;‘;)'zw ! 51‘595 (:;57)@5 ! 422'159(2;37?)323 ' HE =15 0.66
Physical role 75523( 2*3 27(;)625 ! 71'775; j(tzéffg ' 72‘67902(1))3'294 ! 556%4( ;; 172)93 ' F@ 57 =326 0.03

1 1 1 1
oo UECES ali azler B oo
M 1 L (S

1 1 1 1
Social functioning 72%?(5*9.27;723 585'25(;6.?;%)123 75'9725 tﬁf;s 60'581; 6337)622 H(3)=297 0.40
Emotional role 52622 (:‘9:14%2)721 53'23(; :(‘:6;;1'299 ' 58.9627:(.:6;? '288 ! 582550:(‘:6;)3 '247 ! H (3)=0.30 0.96
Mental health 56‘3534%)2‘207 ' 52'85?(;;1 s 5 ‘56403)9'222 ' 522;3273)'29 L E@ s -0 0.97

I Mean + standard deviation; 2 median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales);  H:
Kruskal-Wallis, F: one-way ANOVA.

3.3. Effect of Menopause Status

Table 5 shows the effects of menopause status on the SF-36 scores. The effect of menopause
status on physical role score was significant [F (2) = 3.79, p = 0.03]. Post-hoc comparisons revealed a
significant difference between the post-menopausal group and the group who were menopausal due
to treatment (p = 0.045); the latter group reported a higher score than the former. Menopause status
also had a marginal effect on emotional role [H (2) = 5.60, p = 0.06]; women who were menopausal due
to treatment had a higher mean score than the other two groups, though not significantly.
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Table 5. Significant effects of menopause status on SF-36 subscales.

Menopausal due to

SF-36 Pre-Menopausal Post-Menopausal Treatment HorF (df)* p-Value
. 1 1 1
R T A A R
Psialoe?  AESIL @ULBEImAAN s am o
1 1 1
Bodiypun  PLBENTL FeNLw im0 HO-13 om
omtron? B ST GAEN rameen o
1 1 1
LECTT == SR L R
Soca funcioning 775 £ 934! 6623 34 075 2580 HO=124  om
Emotional role 42';?1) (110400)%8 1 52'173 t’)i;) '225 ] 72;3 sz 6376)423 1 H (2)=5.60 0.06
Mental health 49'7510225 8! 54‘%2;32)1'255 ' 54'86922;?285 ' F(2,58) =029 075

! Mean + standard deviation; 2 median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales);
4 H: Kruskal-Wallis, F: one-way ANOVA. 2 Significantly different from the post-menopausal group; ® significantly
different from the menopausal due to treatment group.

3.4. The Effect of Education on the SF-36 Subscales

Table 6 shows the effects of education on the SF-36. There were no significant effects of education
on quality of life. However, there were marginal effects on physical role [F (2) = 2.69, p = 0.08] and
general health subscales [H (2) = 5.82, p = 0.054]. In both variables, patients with secondary education
had higher mean scores than the other groups, followed by patients with higher education. However,
these differences did not reach significance.

Table 6. Significant effects of education on SF-36 subscales.

Primary

Secondary

Higher

SF-36 School Education Education HorF (df * p-Value
; 1 1 1
BT L (e P RETEE
Physical role ® 61'Z%ﬁé;l§82 ' 75'6785t;;1'282 ' 69';57 é12§>5?)>2 ' F (2,56) =2.69 0.08
1 1 1
odiypan  OFER' @OEAIT WREVE o g
General health 55'6670 :(‘:3(2))2 '290 ' 72':;95 :(t?é)l '231 ' 61'3665 :(Zé)l '283 ' H(2)=5.82 0.05
1 1 1
oy SOLDR LS SRR ramiar o
e il Tl TR
Emotional role 599637j(:6§§5 fl ' 56'4; z;f '294 ' 52'9313 j([6;)9 '246 ' H((2)=043 0.81
Mental health 5224782;)6 '246 ' 547&?45)6 '265 ' 5365%:'(:2;3 '242 ' F (2,57) =0.06 0.94

! Mean =+ standard deviation; > median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales);
* H: Kruskal-Wallis, F: one-way ANOVA; ® an outlier of secondary education in physical role was removed from
the analysis.

3.5. Effects of Work Status on the SF-36

Table 7 shows the main effects of work status on the SF-36. However, there were no significant
effects on any of the scales (all p > 0.1).
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Table 7. Effects of work status on SF-36 subscales.
SF-36 Blue Collar White Collar Housemaker Retired HorF(df) 4 p-Value
Prysisl unctoning, D7\ EV BHEGHT BT RTEVET yom on
Pyt PUED| BEENGT @sEs] @BENG pog g gy
1 1 1 1
Bodily pain RN sl ATl MREBRL o g g
General health 66‘4630%3)2‘212 ' o0se (y;.s; 1 63635;4;55)5 1 s éé)zzl L EEm=038 07
1 1 1 1
Vitality T o A St L MR
Social functioning 62'%%?32))9'283 66'8725 %6;8 '203 77150£ 3%’);)3 2 5331%?;; '280 H(3)=254 0.47
Emotional role 66'2; 36:73)32'5 ' 54'7373 ?6;;) '280 ' 57532(:7)6 27 ' 5153(;%2)1 '229 ' H(3)=0.84 0.84
Mental health 5642:(;2)7;1 ' 54.1620:2:33)9.249 ! 53‘05862;5‘221 ' 52':168:;:23)6'282 ! F (3,57) =0.05 0.99

! Mean =+ standard deviation; > median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales); 4H:

Kruskal-Wallis, F: one-way ANOVA.

3.6. Effects of Treatment Type (Whether Hormone Therapy Was Part of the Schema) on SF-36

Table 8 shows the effect of treatment type (with or without hormone therapy) on the SF-36
subscales. Patients that received hormone therapy in addition to surgery and chemotherapy reported
a significantly higher quality of life in the bodily pain [U = 595.5, p = 0.04] and vitality [Welch’s F (1, 59)
=6.39, p = 0.01] subscales than the patients who underwent only surgery and chemotherapy. Patients
who had hormone therapy also reported a marginally higher score in social functioning [U = 585.5, p =
0.08], however the difference was not significant. The two groups did not differ significantly on the
other subscales (all p > 0.1).

Table 8. Effects of treatment type on SF-36 subscales.

ra e v ot e

: 1 1
Physical role 3 65'3%253'215 1 71'77752;)6'281 ' £(59) = 1 032
Bodily pain 747§ (12)7;1 ' 87'714 03: (%')83 ' U =595.5 0.04
General health 3 65'502 (?7%52).%0 ' 63'(6); (:5102)22.9 ' t (59) = 0.47 0.64
Vitality 4842 ? (ig')zf ' 63'5655;:2;)9 931 F(1,59) = 6395 0.01

1 1
Social functioning 57'85% :(t62§) '291 732795255(2))7 '299 U =585.5 0.08
Emotional role 58'?5% :(|:6;)7 '293 ' 54'734222:6;;1'206 ' U =4377 0.67
Mental health 5124%:(2%1 ’287 ' 558670:::2623? '241 ' t (59) = —0.86 0.39

! Mean =+ standard deviation; > median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales); * U:
Mann-Whitney, t: independent samples f test; > Welch’s F-test.

3.7. Effects of Surgery Type on SF-36 Subscales

In Table 9, the differences of surgery type on SF-36 subscales are presented. There were no
significant differences in any of the subscales. However, patients that underwent lumpectomy reported
marginally higher scores in the general health subscale [t (59) = 1.78, p = 0.08]. In several subscales
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(physical role, bodily pain, social functioning, mental health), participants who had lumpectomy had
higher scores than those who had mastectomy. However, these differences did not reach significance.

Table 9. Effects of surgery type on SF-36 subscales.

SF-36 Lumpectomy Mastectomy Uort(df)* p-Value

: 1 1
Physical role 70'171525?'286 ' 63657;3%)9 1! £(59) = 1.06 0.29
Bodily pain 82?3;;3203;'%5 ' 76"230;:35)7 351 U =2865 0.43
General health 3 66'9720 25)2'285 ' 5;;; é;?f)z; £(59) = 1.78 0.08
Vi MEEBS L @SIBAL g gy

1 1
Social functioning 66'9725 %6?)2 '214 617‘27(2[7?;’)222 U =292 0.51
Emotional role 55'9343 t;; '259 ' 59'4532)2%9 '293 ' U =3485 0.72
Mental health 53'8576 :(tag)l '210 ' 52.5476:5&)1 '285 ' t (59) = 0.20 0.84

1 Mean + standard deviation; 2 median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales); * U:
Mann-Whitney, t: independent samples ¢ test.

3.8. Effects of Hematocrit Levels on SF-36

Table 10 shows the differences between low levels and normal levels of hematocrit on the SE-36.
There were no significant differences. However, participants with normal levels of hematocrit reported
marginally higher scores in emotional role (U = 541.4, p = 0.05) and social functioning (U = 535, p =
0.07) than patients with low levels. In all subscales, patients with higher levels had higher scores in
quality of life than the other group. However, these differences were not significant.

Table 10. Effects of hematocrit levels on SF-36 subscales.

SF-36 Low Levels (n = 21) Normal Levels (n = 40) Uort(df)* p-Value
Physical 36.91 + 42.29 1 4563 +£37.511
functioning 25 (87.5) 2 25 (50) 2 U =490 0.27
68.10 +21.71 1 68.88 + 19.76
i 3 t(59) = —0.09
Physical role 75 (35) 2 70 (18.75) 2 (59) 0.93
. . 80.95 + 231 81 +24.891
Bodil _
odily pain 100 (35) 2 95 (30) 2 U =426 0.92
63.81 +£21.85! 64.75 +£23.121
General health 70 (42.5) 2 65 (35) 2 U =4375 0.79
55.24 + 24.00 ! 56.63 + 24.68 1
13 =02
Vitality 60 (25) 2 60 (25) 2 t (59) 0.25 0.80
. o 56.43 + 30.60 1 70.55 + 31.63 !
Social functioning 50 (50.5) 2 75 (50) 2 U =535.00 0.07
. 4433 +33.981 63.25 +33.971
Emotional role 33 (34) 2 67 (67) 2 U =>5415 0.05
4433 +33.971 63.25 +35.26 1 F(1,55.01) =
Mental health 33 (34) 2 67 (67) 2 0.775 0.39

! Mean =+ standard deviation; > median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales); 4U:
Mann-Whitney, t: independent samples # test; > Welch's F-test.
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3.9. Effects of Hemoglobin Levels on SF-36

Table 11 shows the mean and median SF-36 scores in low and normal levels of hemoglobin. There

were no differences between the two groups.

Table 11. Effects of hemoglobin levels on the SF-36 subscales.

10 of 16

SF-36 Low Levels (n =19) Normal Levels (n = 42) Uort(df)* p-Value

: 1 1
Pysictroe? P2 E235] TEEDI g0 g
Bodily pain e Oi( 3202)'%2 1 s (232)029 1 U=3775 072
General health 67':% 55)1256 ' 63'6150 (:;:7'253)'26 ' t(59) = 0.68 0.50

1 1
Vitality 56'3620 25)2'204 1 56'0670%;)5 46 1 U=417 0.78
Social functioning 57'7590 :(t?)?;;g ‘241 69'27?522253)2 '285 U =500 0.11
Emotional role 45'5333 éi)l '295 ' 61'8617T6;)6 '260 ' U =497 0.11
Mental health 51'5488 :I(:ziis '228 ' 54'458625)2'240 ' t(59) = —0.49 0.62

! Mean + standard deviation; > Median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales); 4U:

Mann-Whitney, t: independent samples ¢ test.

3.10. Differences of White Cell Count Levels on SF-36

Table 12 shows the mean and median SF-36 scores in low and normal levels of white cell count.

The were no significant differences between the low and normal level groups.

Table 12. Effects of white cell count levels on SF-36 subscales.

SF-36 Low Levels (n = 23) Normal Levels (1 = 36) Uort(df* p-Value

3 1 1
Physical role 3 69'57% ng) '200 1 67'775 ;(551)223 ' t(57) = 0.32 0.75
Bodily pain 80'4113():? 42(3‘25 ' 81'?30:%20%36 ' U =328.5 0.81
General health 3 605§é§~)221 ! 65;)7( ;; 27%5)521 ! t(57)=0.76 0.32
Vialiy 5609+ 580" WRLDU' e on g

1 1
Social functioning 62'9765 :(|:6§;L209 66%2(5:;.?;2’)821 U =4385 0.70
Emotional role 54'93(; :2:6;)9 '279 ' 58'2550:::6;;1'228 ' U =436.5 0.71
Mental health 50%148:2:2;53 '298 ' 5663: éi)SZ ' t (57) = —0.98 0.33

1 Mean =+ standard deviation; > median (interquartile range); 3 analysis was implemented on transformed data
(mean, median, and measures of dispersion on raw data are presented to enable comparisons across subscales); * U:

Mann-Whitney, t: independent samples ¢ test.
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3.11. Interactions Between Type of Surgery and Treatment Type on SF-36 Subscales

Given that there was a marginal association between the surgery type and type of treatment,
the interaction between these variables and their effect independent of the other variable on two
SF-36 subscales (bodily pain and vitality, on which type of treatment had a significant effect) were
investigated. Regarding bodily pain, pairwise comparisons using bootstrapping on type of treatment
showed that participants that received hormone therapy in addition to surgery and chemotherapy
(mean: 63.85, standard error: 9.82, 95% CI: 44.39-83.76) had a significantly higher score than
participants who did not receive this type of treatment (mean: 87.55, standard error: 3.03, 95% CI:
81.86-93.10, p = 0.03). Pairwise comparisons using bootstrapping on surgery showed that participants
who had lumpectomy (mean: 82.89, standard error: 3.24, 95% CI: 76.40-88.84) did not significantly
differ from participants who had mastectomy (mean: 68.5, standard error: 9.73, 95% CI: 50.42-88.75,
p = 0.13). The main effects of type of treatment, surgery, and their interaction cannot be reported due
data skewing.

Regarding vitality, the main effect of type of treatment was significant [F (1, 57) = 3.45, p = 0.004],
whereas the main effect of surgery type was not significant [F (1, 57) = 0, p = 0.99] showing that type of
surgery (lumpectomy or mastectomy) did not affect vitality. As is shown in Figure 1b, patients who
had mastectomy that received hormone therapy had a higher mean score (mean: 73, SD: 18.14) in the
vitality subscale than patients who had mastectomy that did not receive this type of treatment (mean:
36.25, SD: 24.62). However, the interaction between these variables was marginally significant [F (1, 57)
=3.45,p=0.07].

100.000 90.000
90.000 I ] 80000
80.000
70000

® chemotherapy & surgery
60.000

1

50.000  chemotherapy & surgery
50.000 )

40000

chemotherapy & ch v &
40000 ity surgery&iormone therapy
30,000 therapy 30.000
20.000 20,000
10.000 10.000
0.000 0.000
lumpectomy mastectomy

lumpectomy mastectomy

(a) (b)

Figure 1. (a) Mean bodily pain scores according to treatment type across the surgery groups. Error bars
show the standard error of the mean; (b) mean vitality scores according to treatment type across the
surgery groups. Error bars show the standard error of the mean.

4. Discussion

This study assessed the quality of life in Greek breast cancer patients and the factors (clinical,
demographics) influencing this, six months after they completed their chemotherapy. It contributes
to the growing body of evidence regarding quality of life in breast cancer survivors and provides
important information for Greek oncology nurses, because describing this phenomenon is a significant
step toward appropriate interventions. In this study we found that age, menopausal status, and
hormone therapy influenced certain domains of quality of life in breast cancer patients.

Breast cancer patients in this study sample experienced low levels of physical functioning, mental
health, emotional role, and vitality. This is consistent with the results of other studies [21,26].

We examined the associations between demographic and clinical characteristics and we found
that there is statistically significant difference between age and menopausal status, as well as between
age and work status; the older women were post-menopausal and retired. This is an expected outcome
because older women tended to be retired. Also, we found that there was an association between
type of surgery and menopausal status. To the best of our knowledge, the type of hormonal therapy
after the surgery was associated with menopausal status but there is not clear evidence that the type
of breast surgery affected menopausal status [27]. This is influenced by the kind of therapy after
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the surgery (chemotherapy, radiation therapy, hormone therapy). Hence, there is a need for further
research in order to draw a safe conclusion.

The influence of various demographic characteristics in breast cancer survivors’ quality of life
was studied previously and was also investigated in the present study. We found that age affected one
subscale of quality of life, physical role. This is inconsistent with the findings of other studies [9,10],
and is partially consistent with one study which reported that only age at diagnosis was a determinant
of the quality of life [8]. This discrepancy across the literature might be explained by the differences in
the sample size or different questionnaires that were used across the studies. We also find a marginal
effect of age on physical role; which younger participants might have had a better quality of life in
physical role than the older women (>60 years old). Although this is an expected outcome, in previous
studies it was considered that early age (<50 years) was a predictive factor of a worse quality of
life [9,28]. There is a need for further research in order to clarify the influence of age in quality of life of
breast cancer survivors, especially in Greek patients.

We found that educational status has no effect on quality of life. This finding is consistent with
previous studies [9,10]. A marginal effect of educational status on the physical role and general health
subscales was found. A possible explanation for these results is the small sample size in educational
status groups. Also, we found that work did not influence any domain of quality of life. This is in line
with a previous study which reported that employment had no impact on quality of life [10].

It is worthwhile to note that we did not find any influence of demographic on the mental health
domain of quality of life. This is in accordance with the findings of other studies [9,20]. There is a need
for further research in Greece to clarify if the aforementioned factors influence mental health; more
specific questionnaires should be used.

The present study also examined whether clinical characteristics influence quality of life and
its domains. Menopausal status has a significant effect on physical role. This association has also
been reported in China and in Australia in breast cancer survivors [11,29]. Also, we found women
experiencing menopausal symptoms due to treatment had a higher quality of life than post-menopausal
women. A possible explanation for this finding is the fact that women in this sample were younger
and they experienced menopausal symptoms after initial treatment [30] so, the menopausal status per
se may not affect their quality of life in a great manner. As is reported above, we found an association
between age and menopausal status and this finding strengthens our explanation. Moreover, we found
another marginal but not significant effect of menopausal status on emotional role, in which women
who were menopausal due to treatment had better emotional role scores than the others. This might
be explained their young age. In a previous systematic review, it was considered that younger age was
associated with depression [28]. Future studies could test whether symptoms of depression mediate
the association between age and quality of life in Greek breast cancer patients. Furthermore, we found
an effect of treatment type on the quality of life subscales. Specifically, we found that hormone therapy
on top of surgery and chemotherapy seemed to be associated with better quality of life regarding
bodily pain and vitality. This finding is inconsistent with the findings of another study [9]. Seventy
breast cancer survivors were examined, but they did not refer many details of duration of survival
after their initial treatment. Also, they used the same scale as the present study but they did not refer
specifically to influences of hormone therapy and other types of therapy on quality of life subscales.
Also, this finding is partially consistent with the findings of Mortada et al. [13] who reported that the
hormonal therapy group had higher scores in all domains of quality of life (they used EORTC-QLQ30
and QLQ-BC23). This conflicting finding might be explained by the fact that the studies used different
scales and had different sample sizes. Moreover, in our study there was a shorter period between the
initial type of treatment (surgery, chemotherapy, and hormonal therapy) and the interview, so the
participants would not have noticed as many disruptions in all domains of their quality of life. It is
noteworthy that the marginal effect of hormone therapy on social function is explained by the previous
finding. We can hypothesize that these patients had no bodily pain and had better vitality so it was
easier for them to have a better social life.
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No significant association was found between surgery type and quality of life subscales. Similarly,
Dadjoul et al. [9] did not find any influence of type of surgery on overall quality of life. Another
study in long-term breast cancer survivors (5 years) reported that surgical modality has no significant
impact on any quality of life domains except body image [10]. Once again, it is worth mentioning the
marginally higher general health scores in patients with lumpectomy and the non-significant higher
scores in some subscales (physical role, bodily pain, social functioning, and mental health). This result
might be explained by the small sample size (in the present study a few patients were undergoing
mastectomy). Further study is needed to make clear the effect of type surgery in breast cancer patients
in Greece.

Regarding the influence of hematocrit and hemoglobin in quality of life, we showed that there
is not a statistically significant difference. This is an expected outcome, because our patients did not
experience severe anemia so it did not affect their quality of life. On the other hand, they had finished
their chemotherapy less than six months before the study, and as we know anemia is a serious adverse
effect during chemotherapy [16]. To the best of our knowledge this is the first study that examines the
association between anemia and quality of life in breast cancer survivors. Therefore, it is not possible
for us to compare these results. Further study is needed with larger sample sizes in order to ascertain
if there is association between hematocrit and hemoglobin levels on quality of life in breast cancer
survivors in Greece and elsewhere.

We also found a marginally higher effect of hematocrit in emotional role and social functioning
where participants with low hematocrit levels had lower scores than those with normal levels. This is
explained by the fact that low levels of hematocrit influence patients’ daily activities and impact their
quality of life [16]. Future studies could test this hypothesis by examining the influence of low levels
of hematocrit on different domains of quality of life.

Our study showed that there was no impact of white cell count levels on domains of quality of
life. This was also an expected outcome because our sample had no cases of severe neutropenia. There
is a need for further research to clarify if white cell count levels influence quality of life.

Analysis yielded an interesting result. Breast cancer survivors who received hormone therapy in
addition to surgery and chemotherapy had higher scores in the bodily pain domain of quality of life
than others who did not receive this type of therapy. This is not consistent with the finding of one study
that examined 186 women who took hormonal therapy after surgery and found that women taking
hormonal therapy had more severe joint or bone pain than women not taking hormonal therapy [31].
This discrepancy might be attributable to the different sample size, different culture, and different
methodologies used by the two studies. Undoubtedly, there is a need for further research in order
to discriminate the influences of hormonal therapy and previous therapy on breast cancer survivors’
quality of life.

Another interesting result is the interaction of hormone therapy and other treatment types. Women
who had received hormone therapy in addition to surgery and chemotherapy had better quality of life
regarding bodily pain. Although hormone therapy causes joint pain, this result is inconsistent with the
known results [31]. This discrepancy might be explained by the small size of the present study.

Finally, we found that the effect of type of treatment on vitality was significant. It should
be pointed out that vitality is linked to fatigue. Fatigue is a common and disabling symptom in
cancer patients and in patients’ survivorship. It can be measured by the vitality subscale of SF-36
questionnaire [32]. Therefore the above result is an expected outcome because fatigue is a symptom
associated with chemotherapy, radiation therapy, surgery, and hormonal therapy and often persists
after the completion of therapy [31,33].

Limitations of the Study

This study has some limitations. It was conducted in one hospital located in a major Greek city
and the sample was relatively small, so the results cannot be generalized with respect to the entire
Greek population. Another limitation was the cross-sectional nature of the present study; we could
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not assess the trajectory of quality of life at the end the chemotherapy, six months on, one year on, or
five years on. A future study in Greece employing a longitudinal design could provide more clear
conclusions. Although we studied the influence of demographic and clinical characteristics, the present
study did not investigate some other important clinical characteristics such as type of chemotherapy
regimen, its duration, etc. However, the results provide valuable information for the issue at hand,
and illustrate the great need for further longitudinal studies in order to draw reliable conclusions.
Despite these limitations our study has one significant strength: To our knowledge, this is the first
population-based study to investigate factors influencing quality of life in breast cancer survivors in
Greece, where culture and lifestyle are significantly different from those in western populations.

5. Conclusions

The results of the present study have shown, once again, that the quality of life of breast cancer
patients is affected. The majority of the survivors have low scores for physical functioning, mental
health, emotional role, and vitality. Some demographic and clinical characteristics influenced some
domains of breast cancer survivors” quality of life; age, menopausal status, and type of treatment are
factors which influenced quality of life in this study group. The domains influenced were physical
role, bodily pain and vitality. Health care professionals need to be more aware of quality of life issues
within this group of cancer patients in order to meet their needs, both following acute treatment and
also for the duration of their struggle with this disease. They should arrange care plans and take into
account these factors in order to find ways beside pharmacological interventions to increase these
patients” quality of life.

Further research examining the trajectory of quality of life in breast cancer patients in other
oncology hospitals in Greece could add important information to the Greek oncology nursing literature.
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