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Quality of life of patients with cancer
undergoing chemotherapy in hospitals in
Belo Horizonte, Minas Gerais State, Brazil:
does individual characteristics matter?

Qualidade de vida de pacientes com cancer
submetidos a quimioterapia em hospitais
em Belo Horizonte, Minas Gerais, Brasil:

as caracteristicas individuais importam?

Calidad de vida de pacientes con cancer
sometidos a quimioterapia en hospitales
de Belo Horizonte, Minas Gerais, Brasil:
cimportan las caracteristicas individuales?

Abstract

This study aims to evaluate changes in quality of life of cancer patients at
the beginning of the first and the second cycle of chemotherapy (CT) in hos-
pitals in Belo Horizonte, Minas Gerais State, Brazil. Longitudinal, prospec-
tive, descriptive study with a quantitative approach. We enrolled 230 patients,
from a broader cohort, diagnosed with the five most frequent types of cancer
(breast, colorectal, cervical, lung, and head and neck), aged 18 years or older,
who were initiating CT for the first time. quality of life was assessed with
the EORTC QLQ-C30 version 3, applied at the beginning of the first and
second CT cycle. The paired Wilcoxon test was used to identify differences in
quality of life between the two time points. A multivariate linear regression
analysis was performed using the bootstrap method to investigate potential
predictors of global health Status/quality of life. There was a significant in-
crease in patients’ emotional function scores (p < 0.001) as well as symptom
scores for pain (p = 0.026), diarrhea (p = 0.018), and nausea/vomiting (p <
0.001) after initiation of CT. Widowhood was associated with improvements
in the global health Status/quality of life (p = 0.028), whereas the presence of
cervical cancer (p = 0.034) and being underweight (p = 0.033) were related to
poorer global health status/quality of life scores. CT has detrimental effects on
patients’ physical health but, on the other hand, it leads to improvements in
the emotional domain. Patients’ individual characteristics at the beginning of
CT are associated with changes in their quality of life. Our study could help
identify these characteristics.
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Background

Cancer is a public health problem that affects individuals of all ages and genders. In the different
regions of the world, a high diversity in the profile of the disease can be found, as well as varying inci-
dence and mortality rates. These differences are related to lifestyle, economic development, human
development index (HDI), sociodemographic characteristics, and unequal access to healthcare 1.

According to the Brazilian National Cancer Institute (INCA), 625,000 new cancer cases are
expected for the 2020-2022 triennium in Brazil. Except for non-melanoma skin cancer, prostate
cancer is the most common type in men, with 65,840 cases — 1,270 in Belo Horizonte, a city in the
State of Minas Gerais, Brazil — and breast cancer is the most common type in women, with 66,280
cases — 1,800 in Belo Horizonte 2. In addition to high incidence and prevalence, malignant tumors are
the second leading cause of death in Brazil and, in some countries, they are already the first cause of
death in individuals younger than 70 years 1.

Multiple treatments for cancer are available and the most common are surgery, radiation therapy,
and chemotherapy (CT). The course of these treatments involves physical and emotional stress, as
well as changes in the patients’ cognitive capacity 34, which can ultimately affect their quality of life.
According to the World Health Organization (WHO), quality of life is “an individual’s perception of
their position in life in the context of the culture and value systems in which they live and in relation to their
goals, expectations, standards, and concerns” 5 (p. 1405). Quality of life is a multidimensional concept and
should be assessed only by the subjects themselves. In the field of health, quality of life assessment
instruments are increasingly used and can be self-administered or carried out by interviews 6.

International regulatory agencies interest in the experience of cancer patients are increasing, and
quality of life is a very relevant measure for decision making 7. In clinical practice, outcomes reported
by patients can increase the perception of symptoms by healthcare professionals, enhance the effi-
ciency of consultations, and decrease communication barriers, increasing discussions and improv-
ing patients’ quality of life 8. Studies have shown that the use of quality of life indicators improves
communication between physicians and patients, shared decision making 910,11, and promotion of
health 12. Despite the different characteristics that each type of cancer carries, CT is a systemic treat-
ment with multiple adverse effects that are common among patients, such as myelosuppression,
nausea, vomiting, and fatigue 13. These effects can potentially lead to relevant effects on patient qual-
ity of life, in addition to interruptions and delays in treatments. Healthcare professionals look after
different types of cancer patients, emphasizing the individual characteristics of these patients that can
be predictors of quality of life. Therefore, this study aims to assess the quality of life of cancer patients
with different types of cancer undergoing CT in Belo Horizonte.

Methods

Study population and design

A longitudinal, prospective, descriptive study with a quantitative approach. The study is part of a
cohort 14 observing the incidence of nausea and vomiting in chemotherapy-naive patients, as well as
the quality of life using the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 (EORTC QLQ-C30). The original study enrolled patients aged 18 or older, who
were initiating outpatient chemotherapy treatment for the first time. Exclusion criteria were: nausea
or vomiting in the 24 hours prior to the first day of data collection, abdominal radiation therapy con-
comitantly to chemotherapy, sleepiness, and inability (physical or mental) to communicate. Patients
were recruited at three reference cancer hospitals in the city of Belo Horizonte. The Institutional
Review Board of the Federal University of Minas Gerais (COEP/UFMG) approved the study. We
obtained approval from the participating hospitals and all patients signed an informed consent form
before starting data collection.
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Data collection

Sociodemographic data were collected using an instrument developed by the investigators, the Clini-
cal and Sociodemographic Identification Questionnaire (IC), which was administered to subjects on the
first day of the first chemotherapy cycle. Clinical data were collected from patient charts. The EORTC
QLQ-C30 version 3.0 was at two different timepoints — on the first day of the first chemotherapy
cycle (timepoint 1) and on the first day of the second chemotherapy cycle (timepoint 2) — in order to
assess the quality of life of patients. The EORTC QLQ-C30 version 3.0 instrument is composed of 30
questions and divided into multiple-item and single-item scales. In total, five functional scales (physi-
cal, role, emotional, cognitive and social), nine symptoms/single-item scales (fatigue, nausea/vomit-
ing and pain, dyspnea, insomnia, appetite loss, constipation, diarrhea and financial difficulties) and
a global health status/quality of life scale were included. Scales are linearly transformed into scores
ranging from O to 100. High scores in the global health status/quality of life and functional scales rep-
resent high quality of life and a healthy functional level. In symptoms or single-item scales, high scores
represent a high level of symptoms or problems 15. Data were collected from June to November 2015.

Statistical analyses

The descriptive analysis was based on the calculation of absolute and relative frequencies for categori-
cal variables, and measures of central tendency and dispersion (mean, median, standard deviation, and
minimum and maximum) for quantitative variables. For each scale of the instrument, patient scores
were calculated according to the instructions in the manual 15. The distribution of scores was not con-
sidered normal (Shapiro-Wilk test). The paired Wilcoxon test was used to identify significant differ-
ences between EORTC QLQ-C30 timepoint 1 and timepoint 2. A regression model was constructed
with GHS/QoL at timepoint 2 as the dependent variable, adjusted by global health status/quality of
life timepoint 1, the treating hospital and the stage of cancer at the time of diagnosis. Sociodemo-
graphic, clinical, and treatment-related variables were used as the independent ones. For the variable
selection, univariate models with global health status/quality of life at timepoint 2 were considered as
dependent variable and clinical, sociodemographic or treatment-related as the independent variable.
A p-value < 0.2 was used as criteria for this initial selection. Based on this set of pre-selected variables,
a final multiple linear regression model was considered based on the backward selection technique.
This method initially considers all variables in the model. Adjustments were made by removing vari-
ables one by one, and those that did not meet a certain significance level are excluded. This procedure
was repeated until all variables were significant at 5% level. The non-parametric bootstrap method
was used to calculate confidence intervals and p-values related to the regression model, with 2,000
replications. Also, 95% confidence intervals and a 0.05 level of significance were used. All analyses
were performed with R statistical software (http://www.r-project.org).

Compliance with ethical standards

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.

The Institutional Review Board at the UFMG, approved the study (CAAE: 36059514.5.0000.5149)
and informed consent was obtained from all individual participants included in the study. This article
does not contain any studies with animals performed by any of the authors.
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Results
The patients
We selected the five most frequent types of cancer in the original cohort (breast, colon and rectum,

cervix, head and neck, and lung), which resulted in 230 patients (65.3% of the 315 patients). This
choice would make possible perform the statistical analysis in a proper way (Figure 1).

Figure 1

Inclusion flow and follow-up of patients. Belo Horizonte, Minas Gerais State, Brazil, 2020.

549 patients started CT

Patients excluded (n = 201)
Exclusion criteria:

+ Duplicate patients (n = 4)
+ Age=18years(n=2)
+  Previous CT (n = 66)

B
7|+ Nausea/Vomiting in the previous 24 hours (n = 19)
+ Abdominal radiation therapy (n = 18)
+  Drug-induced somnolence (n = 23)
+ Inability to communicate (n = 52)
+ Patients who did not agree to participate (n=11)
+ (T for another type of disease (n = 6)
A
348 patients met the original cohort criteria
Loss of follow-up or EORTC QLQ-C30 incomplete (n = 33)
+  CTinterruption (n=3)
« Death(n=1)
B
» . . ] . _
Other types of cancer (n = 85): Questionnaire EORTC QLQ-C30 3.0 incomplete (n = 7)
+ Loss of follow-up due to suspension or change of
+ Esophageal (n =14) treatment (n = 16)
+ Ovarian(n=13) +  CT during hospitalization (n = 6)
+ Stomach (n=9) <
+ Diffuse non-Hodgkin’s lymphoma (n = 8)
* Prostate (n=28)
* Non-specific (n =7)
+  Others (11 types) (n = 26)
A 4

Present study: 230 patients

5 most frequent types of cancer:
* Breast(n=59)

+ Colon and rectum (n = 55)

+«  Cervix (n=44)

* Head and neck (n = 40)

¢ Lung(n=32)

CT: chemortherapy; EORTC QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30.
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Demographic data, clinical characteristics and variables related to the treatment of 230 patients
according to the type of cancer are described in Table 1. Most study subjects were female, with a
mean age of 56.1 years, self-declared mixed-race, and married. The mean time of schooling was 6.2
years, 14.3% had no income, and most (45.2%) did not earn more than one minimum wage (USD
200) - considering the Brazilian minimum wage in 2015 and the USD to Brazilian real exchange rate
in December 2015. Regarding the lifestyle of study participants, most were or currently are tobacco
and alcohol users. As for clinical characteristics, most subjects had breast cancer classified as stages
IIT and IV at the time of diagnosis. Most patients were not overweight and had one comorbidity. The
most prevalent comorbidities in this study were systemic hypertension followed by diabetes mellitus,
depression, and cardiovascular diseases. According to the type of cancer, two of them are exclusively
female (breast and cervix), and the other types, females represented half of the patients with lung
cancer, 54.3% of the colon and rectum and only 15% of the head and neck. The patients with colon
and rectal and lung cancer were older, 60.5 and 59.4 years old, respectively, and for all types of cancer,
the most participants were mixed-race and married. Regarding years of study, the lowest averages
were found for patients with head and neck and cervix cancer, 5.3 years for both, and patients with
lung cancer had the highest proportion of complete high school (21.3%). The frequency of patients
without income was higher among patients with cervical cancer (31.8%) and the highest proportion of
patients who received more than two minimum wages was those with lung cancer (31.3%). More than
half of the patients with head and neck and lung cancer were smokers, 67.5% and 65.6%, respectively,
and 92.5% of patients with head and neck cancer were alcoholics. In all types of cancer, patients were
diagnosed more frequently in stages III and IV and only for breast cancer the majority were obese
(44.1%). Most patients with cervical and head and neck cancer did not have any comorbidity, 40.9%
and 47.5%, respectively.

More than a half of the patients had previously undergone a different type of treatment, and the
mean time between diagnosis and the first treatment was 50.6 days. The most frequent chemotherapy
protocol in this study was cisplatin (CDDP). The mean distance traveled by subjects for chemotherapy
treatments was 95.9 kilometers (km) and 34.3% were residents of Belo Horizonte. Although 20.9% of
the sample stated to have private health insurance, most chemotherapy treatments were covered by
the Brazilian Unified National Health System (SUS). Most patients with cervix, head and neck and
lung cancer underwent treatment prior to CT, 61.4%, 62.5% and 71.9%, respectively. Patients with
cervical cancer presented the highest average number of days to start treatment (63.7 days) and 50%
of these patients started treatment after 60 days. Furthermore, they traveled long distances from
the municipality they dwell to the treatment municipality, with an average of 117km. Lung cancer
patients presented the longest distance traveled, , with an average of 119km.

Quality of life

The Wilcoxon paired test identified virtually no changes in the global health status/quality of life score
of patients between timepoints 1 and 2, and the scores were considered high. In the median score for
emotional function a significant improvement at timepoint 2 (p < 0.001) was identified. Regard-
ing symptoms, a significant increase in the median scores for nausea and vomiting (p < 0.001) and
diarrhea (p = 0.018) was detected, and a significant drop in the median scores for pain (p = 0.026) at
timepoint 2. No significant difference between the timepoints on other scales (Table 2) was observed.

When looking at the association between clinical and sociodemographic variables, we observed
that marital status, type of cancer, and BMI were predictors of changes in global health status/quality
of life. After the initiation of treatment, patients with cervical cancer reported deterioration of their
global health status/quality of life when compared to those with breast cancer (8 = -7.97, p = 0.034)
as well as underweight patients compared with those in their normal weight range (3 = -9.03, p =
0.033). Widowed subjects reported improvement of their global health status/quality of life score at
timepoint 2 when compared to married subjects (8 = 6.9, p = 0.028) (Table 3).
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Table 1

Distribution of cancer patients undergoing chemotherapy (CT) by sociodemographic, clinical, and treatment-related variables.

All Cancer type
(n =230) Breast Colon and Cervix Head and neck Lung
(n =59) rectum (n =55) (n=44) (n =40) (n=32)
Sex (%)
Female 156 (67.8) 59 (100.0) 31 (56.4) 44 (100.0) 6(15.0) 16 (50.0)
Age (years)
Mean (SD) 56 (12.9) 53.4(13.4) 60.1 (13.4) 50.6 (13.5) 58.1(9.4) 59.4(10.7)
Median (min-max) 57 (22-88) 51 (31-86) 60 (31-88) 51.5(22-80) 59 (41-78) 59.5 (26-80)
Race/Color (%)
Mixed-race 134 (58.3) 34 (57.6) 28 (50.9) 26 (59.1) 25 (62.5) 21 (65.6)
White 57 (24.8) 16 (27.1) 16 (29.1) 10(22.7) 9(22.5) 6(18.8)
Black 27 (11.7) 9(15.3) 7(012.7) 7(15.9) 2(5.0) 2(6.2)
No information 12(5.2) 0(0.0) 4(7.3) 1.0 (2.3) 4(10.0) 3(9.4)
Marital status (%)
Married/Stable union 120(52.2) 32(54.2) 30 (54.5) 18 (40.9) 21(52.5) 19 (59.4)
Single 43(18.7) 14 (23.7) 10(18.2) 8(18.2) 7(17.5) 4(12.5)
Divorced/Separated 41 (17.8) 7(11.9) 10(18.2) 9(20.5) 11(27.5) 4(12.5)
Widow/widower 26 (11.3) 6(10.2) 5(9.1) 9(20.5) 1(2.5) 5(15.6)
Schooling (years)
Mean (SD) 6.2 (4.2) 7.0(3.8) 6.0 (3.7) 5.3(3.7) 5.3(4.1) 7.1(5.7)
Median (min-max) 5(0-17) 7 (4-16) 4 (0-14) 4(0-12) 4 (0-16) 7(0-17)
llliterate 18(7.8) 1(1.7) 3(5.5) 4(9.1) 5(12.5) 5(15.6)
1-4 93 (40.4) 21 (35.6) 25 (45.5) 20 (45.5) 18 (45.0) 9(28.1)
5-8 49 (21.3) 16 (27.1) 11 (20.0) 9(20.5) 9(22.5) 4(12.5)
9-12 54 (23.5) 19(32.2) 14 (25.5) 10 (22.7) 5(12.5) 6(18.8)
>12 12(5.2) 234 1(1.8) 0(0.0) 2 (5.0) 7(21.9)
No information 4(1.74) 0(0.0) 1(1.8) 1(2.3) 1(2.5) 1(3.1)
Children (%)
Yes 197 (85.7) 51 (86.4) 42 (76.4) 43(97.7) 35(87.5) 26 (81.2)
Number of children
Mean (SD) 3.2(2.7) 2.7 (2.5) 2.7 (2.3) 4.7 (3.3) 3.0(2.5) 3.1(2.1)
Individual income (USD)
Mean (SD) 254.6 (321.1)  193.7(130.2) 266.6 (150.5) 141.5 (149.0) 247.8 (322.0) 509.9 (660.8)
No income (minnimun wave) 33(14.3) 7(11.9) 4(7.3) 14 (31.8) 6(15.0) 2(6.2)
Upto1 104 (45.2) 36 (61.0) 22 (40.0) 19 (43.2) 18 (45.0) 9(28.1)
1-2 67 (29.1) 14 (23.7) 21(38.2) 9(20.5) 12 (30.0) 11 (34.4)
>2 26 (11.3) 2(3.4) 8(14.5) 2(4.6) 4(10.0) 10(31.2)
Smoking (%)
Yes. | was a smoker 100 (43.5) 22(37.3) 16 (29.1) 14(31.8) 27 (67.5) 21 (65.6)
Yes. | am a smoker 27 (11.7) 4(6.8) 4(7.3) 5(11.4) 11 (27.5) 3(9.4)
| have never been a smoker 103 (44.8) 33(55.9) 35 (63.6) 25 (56.8) 2(5.0) 8(25.0)
Alcohol consumption (%)
Yes. | already drank alcohol 107 (46.5) 19(32.2) 23 (41.8) 14 (31.8) 37(92.5) 14 (43.8)
Yes. | drink alcohol 30(13.0) 11(18.6) 9(16.4) 4(9.1) 2(5.0) 4(12.5)
I never drank alcohol 93 (40.4) 29 (49.2) 23 (41.8) 26 (59.1) 1(2.5) 14 (43.8)

(continues)
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Table 1 (continued)

All Cancer type
(n =230) Breast Colon and Cervix Head and neck Lung
(n=59) rectum (n =55) (n=44) (n =40) (n=32)
Stage (%)
I 11(4.8) 3(5.1) 1(1.8) 5(11.4) 0(0.0) 2(6.2)
I 8(20.9) 23(39.0) 6(10.9) 17 (38.6) 1(2.5) 1(3.12)
1] 8 (42.6) 30 (50.8) 25 (45.5) 19 (43.2) 13(32.5) 11(34.4)
v 8(29.6) 3(5.1) 20 (36.4) 3(6.8) 26 (65.0) 16 (50.0)
No information 5(2.2) 0(0.0) 3(5.5) 0(0.0) 0(0.0) 2(6.2)
Hospital (%)
I 51(22.2) 20(33.9) 13(23.6) 5(11.4) 4(10.0) 9(28.1)
I 116 (50.4) 12(20.3) 28(50.9) 31(70.5) 23(57.5) 22 (68.8)
] 63 (27.4) 27 (45.8) 14 (25.5) 8(18.2) 13(32.5) 1(3.12)
Comorbidities (%)
None 8(33.9) 20(33.9) 15(27.3) 18 (40.9) 19 (47.5) 6(18.8)
1 9(34.3) 21 (35.6) 23(41.8) 12(27.3) 11(27.5) 12 (37.5)
2 47 (20.4) 10(16.9) 12(21.8) 9(20.5) 9(22.5) 7(21.9)
3 or more 25(10.9) 8(13.6) 4(7.3) 5(11.4) 1(2.5) 7(21.9)
No information 1(0.4) 0(0.0) 1(1.8) 0(0.0) 0(0.0) 0(0.0)
BMI (%)
Low weight 17 (7.4) 2(3.4) 3(5.5) 1(2.3) 8(20.0) 3(9.4)
Eutrophic 108 (47.0) 16 (27.1) 26 (47.3) 20 (45.5) 21 (52.5) 25(78.2)
Overweight 54 (23.5) 15 (25.4) 18(32.7) 13(29.5) 6(15.0) 2(6.2)
Obese 48 (20.9) 26 (44.1) 6(10.9) 9(20.5) 5(12.5) 2(6.2)
No information 3(1.3) 0(0.0) 2(3.64) 1(2.3) 0(0.0) 0(0.0)
Other type of treatment prior
to CT
Yes 114 (49.6) 26 (44.1) 13(23.6) 27 (61.4) 25(62.5) 23(71.9)
No 115 (50.0) 32 (54.2) 42 (76.4) 17 (38.6) 15(37.5) 9(28.1)
No information 1(0.4) 1(1.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Interval between diagnosis and
first treatment
Mean (SD) 50.6 (44.8) 48.5 (41.0) 41.5(58.0) 63.7 (38.3) 49.6 (34.1) 54.1(41.8)
Median (min-max) 48 (0-287) 47 (0-145) 17 (0-287) 63 (0-139) 49 (0-151) 46 (0-166)
Up to 60 137 (59.6) 38 (64.4) 37(67.3) 19 (43.2) 24 (60.0) 19 (59.4)
More than 60 75 (32.6) 18 (30.5) 16 (29.1) 22 (50.0) 11(27.5) 8(25.0)
No information 18(7.8) 3(5.1) 2(3.64) 3(6.8) 5(12.5) 5(15.6)
Distance from residence city to
place of treatment (km)
Mean (SD) 95.9 (145.6) 83.2(115.1) 81.6(111.7) 117.0 (178.5) 92.7 (158.1) 119.0 (180.5)
Median (min-max) 31(0-721) 29 (0-548) 31 (0-652) 31(0-721) 24.5(0-652) 35.5(0-678)
Lives in Belo Horizonte 79 (34.3) 22 (37.3) 20 (36.4) 14(31.8) 14 (35.0) 9(28.1)
Up 50 58 (25.2) 13(22.0) 10(18.2) 12(27.3) 12 (30.0) 11 (34.4)
51-100 20(8.7) 5(8.5) 5(9.1) 3(6.8) 4(10.0) 3(9.4)
> 100 73(31.7) 19(32.2) 20 (36.4) 15 (34.1) 10 (25.0) 9(28.1)
Has private health insurance (%)
No 182 (79.1) 47 (79.7) 43(78.2) 35(79.5) 32(80.0) 25(78.1)
Payment of treatment (%)
SuUs 214 (93.0) 56 (94.9) 49 (89.2) 42 (95.4) 8(95.0) 29(90.6)
Private health insurance 10 (4.3) 1(1.7) 3(5.5) 1(2.3) 2(5.0) 3(9.4)
Own payment/family member 3(1.3) 0(0.0) 3(5.5) 0(0.0) 0(0.0) 0(0.0)
No information 3(1.3) 2(3.4) 0(0.0) 1(2.3) 0(0.0) 0(0.0)

BMI: body mass index; min-max: minimum and maximum; SD: standard deviation; SUS: Brazilian Unified National Health System.
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Table 2

Distribution of scales scores of the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) at
timepoint 1 and timepoint 2.

EORTC QLQ-C30 First day of the 1st cycle First day of the 2nd cycle z- value Wilcoxon paired
(timepoint 1) (timepoint 2)

Mean (SD) Median (IQR) Mean (SD) Median (IQR) p-value
Physical function 80.6 (23.2) 93.3(33.3) 80.3(23.7) 86.7 (33.3) 0.35 0.723
Role function 81.7(28.2) 100.0 (33.3) 78.5(31.5) 100.0 (33.3) 1.77 0.077
Emotional function 70.6 (28.7) 75.0 (33.3) 76.7 (26.3) 83.3(33.3) -3.77 <0.001 *
Cognitive function 82.3(26.4) 100.0 (33.3) 84.1(24.4) 100.0 (16.7) -1.05 0.291
Social function 80.3(25.4) 100.0 (33.3) 76.5(30.2) 83.3(33.3) 1.8 0.072
Fatigue 19.6 (26.3) 11.1(33.3) 21.1(26.8) 11.1(33.3) -0.74 0.457
Nausea/Vomiting 3.3(9.1) 0.0 (0.0) 12.5(21.9) 0.0(16.7) -5.94 <0.001 *
Pain 26.2(32.1) 16.7 (50.0) 21.9(30.9) 0.0(33.3) 2.23 0.026 *
Dyspnea 12.2(29.2) 0.0 (0.0) 10.8 (25.6) 0.0 (0.0) 0.88 0.379
Insomnia 27.8(38.1) 0.0 (66.7) 26.1(36.3) 0.0 (66.7) 0.91 0.364
Appetite loss 21.2(33.8) 0.0(33.3) 25.9(37.9) 0.0 (66.7) -1.78 0.076
Constipation 17.8(32.2) 0.0(33.3) 21.5(35.8) 0.0 (33.3) -1.44 0.152
Diarrhea 4.2 (14.5) 0.0(0.0) 8.0(21.1) 0.0(0.0) -2.37 0.018 *
Financial difficulties 26.7 (36.4) 0.0(33.3) 28.4(35.7) 0.0 (66.7) -0.5 0.617
Global health status/quality 79.1(19.2) 83.3(33.3) 80.8 (19.1) 83.3(33.3) -1.3 0.192
of life

IQR: interquartile; SD: standard deviation.
*p<0.05.

Discussion

This study analyzed the quality of life of cancer patients with different types of cancer undergoing
CT in hospitals in Belo Horizonte. We observed that in the functional quality of life scales, only the
emotional domain showed a statistically significant improvement when comparing both treatment
cycles. Significant changes in some symptom scales were identified. Pain, nausea/vomiting and diar-
rhea worsened after starting treatment. Regarding the global health status/quality of life, after start-
ing treatment, patients with cervical cancer reported worsening, as well as patients with low weight.
Widow/widower reported improvement in global health status/quality of life at timepoint 2.

In this and other studies 17,18, a significant increase in emotional function scores were identified
after beginning chemotherapy treatment. The improvement can be related to the anxiety experienced
by patients while waiting for CT treatment initiation. After acceptance of the diagnosis, treatment
is initiated aiming disease cure, which increases patients’ level of confidence. Also, treatment helps
patients regain hope of improvement 19. Cancer is a stigmatizing disease, which is associated with
the possibility of suffering and death. Finally, getting treated may bring comfort, improving patients’
emotional status 20.

Chemotherapeutic agents act at different stages of the cell cycle to inhibit mitosis and induce cell
death. Due to their non-specific action, these drugs also affect healthy cells in the body, which explains
the need for intervals between CT treatments to give cells time to recover 21. The adverse effects of
CT are primarily explained by the non-specific action of chemotherapeutic agents, and some of the
most frequent are nausea and vomiting 22. Chemotherapy-induced nausea and vomiting are common
adverse effects in patients undergoing CT, and this may discourage adherence to treatment, as well as
negatively affect quality of life and clinical status 23.24.

Chemotherapeutic agents are classified according to their potential to cause nausea and vomit-
ing, in order to define guidelines for antiemetic management. This classification is divided into high,
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Table 3

Univariate and multivariate linear regression models for global health status/quality of life determinants. Confidence intervals (Cl) and p-values were

calculated using the bootstrap method (2,000 simulations).

Univariate (n = 230) Multivariate * (n = 230)
Final model
B coefficient 80%ClI p-value B coefficient 95%Cl p-value

Intercept 44.30
Age (years) 0.20 0.045; 0.324 0.076 **
Marital status

Married Reference - - Reference

Single -1.00 -5.806; 3.763 0.807 -0.50 -7.043; 5.978 0.904

Divorced/separated -2.00 -6.707; 2.364 0.589 1.10 -5.429; 7.162 0.796

Widower 7.30 2.142;12.426 0.075 ** 6.90 0.662; 13.153 0.028 ***
Schooling (years)

> 12 years Reference - -

llliterate 3.00 -6.909; 13.290 0.721

1-4 9.30 1.737; 16.645 0.116 **

5-8 3.60 -4.060; 11.397 0.584

9-12 6.10 -1.876; 14.292 0.341
Types of cancer

Breast Reference - - Reference

Colon e rectum -0.10 -4.186; 3.624 0.949 0.03 -5.364, 5.76 0.978

Cervix -7.70 -13.357; -2.207 0.066 ** -7.97 -15.289; -0.618 0.034 ***

Head and neck -6.50 -11.664; -1.630 0.079 ** -7.43 -15.838; 0.993 0.074

Lung -1.60 -6.092; 2.554 0.595 -4.34 -13.719; 4.585 0.312
Comorbidity

None Reference - -

1 9.60 5.579; 13.520 0.001 **

2 7.60 2.993; 12.348 0.042 **

3 or more 2.50 -2.674; 7.798 0.567
BMI

Eutrophic Reference - - Reference

Low weight -8.00 -15.770; -0.841 0.150 ** -9.03 -18.657; -0.823 0.033 ***

Overweight -2.70 -6.984; 1.389 0.415 -2.21 -8.668; 0.465 0.465

Obese 0.90 -3.081; 5.001 0.746 0.70 -5.018; 6.325 0.803
Other type of treatment prior to CT

Yes Reference - -

No 4.50 1.327;7.898 0.070 **

BMI: body mass index; CT: chemotherapy.
Source: research data.

moderate, low, and minimal emetic potential. The two most frequent protocols in this study are
classified as highly likely to cause nausea and vomiting 25. Despite improvements over the years in
different countries, guidelines for antiemetic management still show very poor adherence levels 26.
In Brazil, the SUS offers different classes of antiemetic drugs, free of cost, such as serotonin receptor
antagonists (ondansetron), dopamine antagonists (metoclopramide), among others 27. Ondansetron
is an antiemetic agent effective for patients undergoing treatment with high and medium-emetic-
potential chemotherapeutic drugs 28, although no protocols and therapeutic guidelines are avail-
able in Brazil for the prevention of chemotherapy-induced nausea and vomiting. Similarly to this
study, we have found other studies that detected an increase in nausea and vomiting in patients
undergoing CT 17,29,

Cad. Saude Publica 2021; 37(8):e00002220

9



10 MoreiraDPetal.

Diarrhea also increased significantly after chemotherapy treatment. CT-induced diarrhea
can occur due to changes in intestinal absorption caused by chemotherapeutic agents, in addi-
tion to biochemical and microbial changes 30. Other studies have also reported increased diarrhea
after CT 11,1331,

A systematic review 32 showed that CT improves pain control, supporting our findings indicating
that pain considerably decreased after CT. The main targets of CT are: control of the disease, mass
shrinking, cure, and palliative care. Despite the growing number of studies on pain, the better under-
standing of its mechanisms and the increase in the consumption of drugs to relieve the suffering, it
was found in another systematic review that the prevalence of pain among cancer patients remains
high. A possible explanation for this is the change in the profile of cancer patients, which are living
longer and are more likely to report their pain 33. Pain may be caused by invasion or compression
of adjacent structures by the tumor and may be related to adverse effects of cancer treatments 34.
Identifying pain in cancer patients and treating it is extremely important due to the impact on their
quality of life 3.

In this study, widowhood was a predictor of changes in the global health status/quality of life after
beginning CT, when compared to married subjects. Older age is associated with widowed status, and
older adults experience fewer negative emotions than younger people. Besides, when these emo-
tions are experienced, they are also not as intense (for the older adults) 36. As time passes and people
age, they realize time is finite and gain a deeper appreciation for emotional meanings 37, which may
explain the finding that a widowed status was associated with improvements in the global health
status/quality of life after CT. Another possible explanation is the attention received from healthcare
professionals during disease. Studies have shown that widowed subjects report feeling more lonely
than married subjects 3839, therefore contact with the team involved in their care may be related to a
positive self-perception of quality of life in this group of patients.

The type of cancer was also a predictor of changes in the global health status/quality of life after
beginning the CT treatment. The presence of cervical cancer is associated with quality of life dete-
rioration after chemotherapy, compared to breast cancer. The type of treatment for cervical cancer
depends on the stage of the disease, and also on the clinical conditions of the patient. Most women
treated with CT are also undergoing concomitant radiation therapy 40. Several factors can affect the
quality of life in women undergoing treatment for cervical cancer, including changes in sexual func-
tioning due to vaginal stenosis, decreased libido, and pain during intercourse, in addition to symp-
toms such as lymphedema and urinary and fecal incontinence 41. A relevant point to be discussed is
the relationship between this type of cancer and poverty 42. In this study, a significant difference in
individual income and years of schooling was found between women with breast cancer and cervical
cancer, with lower means in the latter group. Some studies have found a negative association between
decreased quality of life and low income among cancer patients 43,4445,

Body mass index (BMI) is an international indicator of the nutritional status of individuals. The
cutoff points used for this calculation follow the recommendation of the WHO, namely: < 18.5kg/
m?2 (underweight), > 18.5kg/m? and < 25kg/m? (ideal weight range), > 25kg/m? and < 30kg/m? (over-
weight) and > 30kg/m? (obese) 46, Cancer-associated cachexia is a multifactorial disorder, character-
ized mainly by loss of body weight resulting not only from adipose tissue but also from muscle mass.
There is still no medical intervention capable of reversing the nutritional support of patients affected
by cachexia, and this disorder compromises patients’ physical and emotional functions as well as their
quality of life 47. One of the classifications for cachexia is a BMI < 20kg/m? 48. This syndrome is associ-
ated with deterioration of patient’s quality of life 49,50, confirming the findings of this study, in which
underweight patients reported poorer global health status/quality of life after the onset of treatment,
when compared to those in their normal weight range. One explanation for this deteriorated quality
of life is the increased toxicity inherent to the treatment, due to loss of muscle 47.

Similar to another study 51, it draws attention to the large number of patients who did not start
treatment within 60 days, as advocated by Brazilian regulation 52 that guarantees the right of patients
with malignant neoplasia to begin their first treatment in SUS within a maximum period of 60 days
after diagnosis. Although this study did not find an association of changes in the quality of lifeL of
patients with the interval between diagnosis and the start of treatment, the delay in beginning treat-
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ment can negatively affect the patients’ survival 53,54 and the agility to beginning treatment improves
quality of life 54.

One of the limitations of this study is the poor representativeness of some high-incidence can-
cers that use CT in a small portion of the population, such as prostate cancer, for example. Also,
we collected data at the beginning of CT, and therefore could not assess the variability of quality
of life predictors over the entire course of treatment. Another significant limitation of this study
is the loss of patient data due to incomplete hospital records and absence of analysis for each type
of cancer separately.

Conclusion

The adverse effects of CT identified in this study, such as nausea, vomiting, and diarrhea, have major
impacts on the quality of life of cancer patients. Despite its physical deterioration consequences,
we also observed that (chemo)therapy had a positive effect on patients’ emotional state which may
contribute and arouse future discussions. Furthermore, we observed that individual characteristics
are associated with changes in the global health status/quality of life of patients after treatment
initiation. Assessing the quality of life of patients with different types of cancer on CT using their
clinical and individual characteristics may help identify those who are more vulnerable to quality
of life deterioration and provide information to support decisions made by healthcare professionals
who deal with the care of patients with different neoplasms. With the growing advances in diagnosis
and treatment of malignant tumors, we are now aiming to change prevalence and provide longer
survivals. Therefore, it is greatly significant to consider the change in the comfort level expected by
cancer patients. Studies looking at the quality of life of patients with cancer are important to generate
information for healthcare professionals to ensure patients a dignified and functional life by monitor-
ing signs and symptoms not only inherent to the disease, but also arising from therapy and patients’
individual characteristics.
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Resumo

O estudo teve como objetivo avaliar as mudancas
na qualidade de vida de pacientes oncoldgicos no
inicio do primeiro e segundo ciclos de quimiotera-
pia (QT) em hospitais em Belo Horizonte, Minas
Gerais, Brasil. Foi realizado um estudo descri-
tivo, prospectivo e longitudinal com uma abor-
dagem quantitativa. Arrolamos 230 pacientes de
uma coorte maior, diagnosticados com os cinco
tipos de cancer mais frequentes (mama, colorre-
tal, colo uterino, pulmdao e cabeca e pescoco), com
idade 18 anos ou mais e que estavam no inicio
da QT. A qualidade de vida foi avaliada com o
EORTC QLQ-C30, versao 3, aplicado no inicio
do primeiro e segundo ciclos de QT. O teste parea-
do de Wilcoxon foi utilizado para identificar dife-
rencas na qualidade de vida entre os dois momen-
tos. Para investigar potenciais preditores de estado
de saude global/qualidade de vida, foi realizada
uma andlise de regressao linear multivariada com
0 método bootstrap. Houve um aumento signifi-
cativo na pontuacdo da funcao emocional dos pa-
cientes (p < 0,001) e de dor (p = 0,026), diarreia (p
= 0,018) e ndusea/vomito (p < 0,001) apés o inicio
da quimioterapia. Estado civil “viiwvo/a” esteve as-
sociado a melhoras no estado de saiide global/qua-
lidade de vida (p = 0,028), enquanto presenca de
cancer do colo uterino (p = 0,034) e baixo peso (p =
0,033) estiveram relacionados a piores resultados
no estado de sauide global/qualidade de vida. A QT
tem efeitos deletérios na saide fisica dos pacientes,
mas leva a melhorias no dominio emocional. As
caracteristicas individuais dos pacientes no inicio
da QT estao associadas a mudangas na qualida-
de vida. Nosso estudo pode ajudar a identificar
essas caracteristicas.

Neoplasias; Qualidade de Vida; Tratamento
Farmacoldgico; Perfil de Satide; Citotoxinas
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Resumen

El objetivo del presente estudio fue evaluar cam-
bios en la calidad de vida de pacientes con cdncer,
entre el principio del primero y segundo ciclo de
quimioterapia (CT), en hospitales en Belo Ho-
rizonte, Brasil. Se llevé a cabo un estudio longi-
tudinal, prospectivo, descriptivo con un enfoque
cuantitativo. Participaron 230 pacientes, de una
cohorte mds amplia, diagnosticados con los cinco
tipos de cdncer mds frecuentes (pecho, colorrectal,
cervical, pulmon, cabeza y cuello), con 18 afios y
mds, que estaban comenzando CT por primera
vez. La calidad de vida fue evaluada mediante
EORTC QLQ-C30version 3, aplicada al comien-
zo del primer y segundo ciclo de quimioterapia. Se
uso el test pareado de Wilcoxon para identificar
las diferencias en calidad de vida entre dos pun-
tos en el tiempo. Para investigar los predictores
potenciales del estatus de salud global/calidad de
vida, se realizé un andlisis lineal multivariado,
usando el método de Bootstrap. Hubo un aumento
significativo en las puntuaciones de las funciones
emocionales de los pacientes (p < 0,001), asi como
las puntuaciones para dolor (p = 0,026), diarrea
(p = 0,018 y ndusea/vémitos (p < 0,001) tras el
comienzo de la quimioterapia. Ser viudo/a estuvo
asociado con mejoras en el estatus de salud global/
calidad de vida (p = 0,028), mientras que la pre-
sencia de cdncer cervical (p = 0,034) y estar por
debajo del peso (p = 0,033) estuvieron relaciona-
dos con puntuaciones mds bajas estatus de salud
global/calidad de vida. La CT tiene efectos per-
judiciales en la salud fisica de los pacientes, sin
embargo, por otro lado, conduce a mejoras en el
dmbito emocional. Las caracteristicas individuales
de pacientes al comienzo de la CT estdn asociadas
con cambios en su calidad de vida. Nuestro estudio
podria ayudar a identificar estas caracteristicas.

Neoplasias; Calidad de Vida; Quimioterapia;
Perfil de Salud; Citotoxinas
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