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Abstract
Background: Cancer of the prostate (CaP) is a public health problem that affects the male genitourinary system
causing a significant threat to men’s quality of life (QoL). Experiencing financial constraints and poor illness perception
may further compromise the QoL of men with CaP.
Methods: Aim: To examine the relationship between financial toxicity and illness perception with quality of life in
men with CaP. The descriptive cross-sectional study used simple random sampling technique to recruit 173 men
with CaP from four tertiary health facilities in Nigeria. Data were collected with the comprehensive score for financial
toxicity (COST-FACIT), the brief illness perception questionnaire (Brief IPQ) and the functional assessment of cancer
therapy-prostate (FACT-P). Analysis of data was carried out using analysis of variance, correlation and hierarchical
regression analyses.
Results: The 173 participants had an average age of 71.57 ± 11.18, and 53.18% had one comorbid disease. Significant
difference was found in overall QoL based on treatment site and number of comorbid diseases (P < 0.01). QoL had a
significant inverse relationship with all the illness perception variables and a significant linear relationship with lower
financial toxicity (P < 0.01). Furthermore, financial toxicity (P < 0.05) and four illness perception variables: consequences,
identity, concern and illness understanding (P < 0.01), had significant individual influences on QoL of men with CaP.
Conclusions: Quality of life in men with CaP may be improved through mitigating the financial toxicity associated
with accessing care and providing appropriate counseling about the illness and what to expect following prostate
cancer diagnosis and during treatment.
Keywords: Prostate cancer, Illness perceptions, Financial toxicity, Quality of life
1 Background
Cancer of the prostate (CaP) is one of the most commonly diagnosed male malignancies globally [1]. It is a
public health problem that affects the male genitourinary
system causing a significant threat to their health and
quality of life (QoL). The description of QoL connotes

*Correspondence: toyin_akinodanye@yahoo.co.uk
1
Department of Clinical Psychology, University College Hospital, Ibadan,
Nigeria
Full list of author information is available at the end of the article

an individual’s view of his/her life within the context of
his/her culture, value systems, personal goals, standards
and concerns [2]. Most patients being treated for CaP
encounter undesirable challenges capable of influencing
their QoL [3]. Studies show that most cancer patients are
living with at least one additional comorbid illness [4, 5],
the presence of which is associated with poorer quality
of life, due to increased symptom and socioeconomic
burden [6]. Cancer imposes financial burdens on a considerable percentage of patients [7, 8]. Financial toxicity
describes the financial impact of cancer treatment on a
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patient’s life [9, 10]. The clinical relevance of financial distress stands out as equivalent to physical and psychological distress. In fact, financial distress can affect multiple
facets of life and ultimately QoL [11]. Cancer patients
with higher levels of perceived financial hardship have
been shown to experience worse overall QoL [12].
Also, illness perceptions seem one of the key psychological concepts that is related to various illness
outcomes. Illness perceptions are the cognitive and
emotional responses of patients to their illness and its
medical management [13]. These perceptions do not necessarily mirror “medically correct facts” and could be at
great variance from established medical wisdom. Illness
perceptions are modeled based on these five dimensions:
identity, consequences, timelines, control/cure and cause
[14]. In line with the assumptions of the common-sense
model of self-regulation of health and illness [13], the
literature abounds with the findings that illness perceptions have an impact on illness outcomes, such as functional health and QoL, directly and indirectly via illness
behavior [14–18]. A meta-analysis [17] reported that the
perceptions of consequences of an illness and emotional
representations dimensions have the strongest relationships with psychological outcomes, including QOL,
across a wide range of illnesses.
Furthermore, studies have reported on the influence
of demographic characteristics (age, education and
marital status) and comorbid illnesses on the quality
of life of men with CaP. Age has been described as the
most important factor influencing health-related QoL in
patients with CaP [19]. Though older men with prostate
cancer have been shown to not be different significantly
from their younger counterparts in quality of life following treatment [20], other studies have reported that prostate cancer patients who were diagnosed at a younger age
had the better health-related quality of life specifically
in relation to higher levels of physical functioning and
sexual activity [21, 22]. While some studies reported that
education did not have significant influence on quality of
life of cancer patients [23–25], an older study among men
with prostate cancer reported that patients with lower
education levels had worse physical, social and role functions and experienced more side-effects [26]. Findings on
the influence of marital status on quality of life of men
with prostate cancer have been inconsistent with some
studies attributing better quality of life to being married
[25] while others do not [27, 28]. Studies on comorbidity in cancer patients have found that patients with more
comorbid illnesses have poorer quality of life [6].
Studies on the quality of life in men with prostate
cancer have not carried out enough in exploring the
role of financial toxicity and illness perception on the
QoL of these men. This is especially important with the
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increasing emphasis on the provision of holistic patientcentered care so as to identify and meet the supportive
care needs of CaP patients [29].

2 Purpose of study
1. To examine the relationship between financial toxicity and illness perception with quality of life in men
with prostate cancer.
2. To identify the factors that influence the quality of
life in men with cancer of the prostate.

3 Methods
This study adopted a descriptive cross-sectional design.
Simple random sampling was used in recruiting research
participants from the Urology Clinic of the Department of Surgery in four Nigerian tertiary health facilities
located in Ilorin, Zaria, Abeokuta and Ibadan. Patients
with CaP were identified through the senior registrars on
clinic days. The research participants were eligible if they
were men receiving treatment for histological diagnosis of prostate cancer, gave voluntary consent to participate in the research and were not chronically ill looking.
Men receiving treatments for other urological conditions
except prostate cancer were excluded from the study.
3.1 Description of data collection sites

The University of Ilorin Teaching Hospital (UITH) is
located in the ancient city of Ilorin, the capital of Kwara
State in Northcentral Nigeria; it is strategically located
at the geographical and cultural confluence of the North
and South, but primary ethnic group of Kwara State is
Yoruba, with significant Nupe, Bariba, Hausa minorities.
Agriculture is the most common occupation in the state.
Ahmadu Bello University Teaching Hospital (ABUTH),
Zaria, is located in Northwest Nigeria. The residents are
predominantly Hausa speaking. Agriculture is the mainstay of the state’s economy with over 80% of its people
actively engaged in farming. Animal rearing and poultry farming are also common occupations among the
Kaduna people. Hausa and Gbari languages are the most
commonly spoken. The most popular religions are mainly
Islam and Christianity. Federal Medical Centre (FMC),
Abeokuta, and the University College Hospital (UCH),
Ibadan, are both located in Southwest Nigeria and the
inhabitants speak predominantly Yoruba language.
The facilities were chosen because they were tertiary
health referral centers where men with CaP are diagnosed and treated. Though all the sites are tertiary health
facilities, only ABUTH and UCH are among the four tertiary health institutions with radiotherapy centers in the
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country. The number of participants drawn from each
site is shown in Table 1.

decline to participate in the study or for incorrectly filled
questionnaires.

3.2 Sample size

An ideal sample size of 169 was obtained for this study
using online sample size calculator by specifying a confidence interval of 95% (z-score of 1.96), 5% margin of error
(0.05 error tolerance) and an annual estimate of 301 cases
of CaP reported in the four tertiary health facilities [30,
31].
Two hundred questionnaires were, however, distributed to make allowance for respondents who may

3.3 Instruments for data collection

The following instruments were used data collection:
Demographic data form Patients information was
extracted from their case notes and/or directly using
a predesigned data collection form. Data collected
included age in years, marital status (currently married,
single, divorced/separated, widowed), educational level
(no formal education, primary, secondary, tertiary),

Table 1 Respondents characteristics and how they differ in FACT-P QoL and its subscales
Characteristics

Frequency (%)

ANOVA F and Mean(SD)
QoL

AC

PWB

SWB

EWB

FWB

2.650

2.040

0.275

2.791

0.210

7.840**

40–60 years

31(17.92%)

87.90(21.11)

26.13(5.56)

15.31(5.70)

18.84(5.57)

14.87(4.05)

12.94(8.05)

61–80 years

108(62.43%)

90.15(21.11)

24.52(6.54)

15.40(5.75)

20.73(5.20)

14.37(3.89)

15.13(7.15)

Above 80 years

34(19.65%)

80.50(22.13)

22.82(7.59)

14.56(5.94)

18.88(3.88)

14.68(4.77)

9.56(6.73)

Total

173 (100.0%)

87.85(21.51)

24.47(6.64)

15.18(5.75)

20.03(5.10)

14.52(4.08)

13.64(7.52)

1.026

2.082

1.572

3.024*

0.969

0.269

Age

Educational level
No formal education

17(9.83%)

87.94(18.62)

25.06(5.88)

14.41(4.26)

20.76(3.87)

14.18(3.71)

13.53(7.85)

Primary

22(12.72%)

83.27(20.79)

21.64(6.90)

16.32(6.46)

17.00(5.43)

14.18(3.78)

14.14(8.05)

Secondary

45 (26.01%)

84.62(21.06)

23.84(6.93)

13.73(5.34)

20.49(5.21)

13.87(3.85)

12.69(6.86)

Tertiary

82 (47.40%)

90.32(22.36)

25.37(6.31)

15.66(5.82)

20.40(5.08)

15.06(4.28)

13.83(7.93)

Total indicated

166 (95.96%)

87.60(21.47)

24.43(6.59)

15.10(5.68)

20.01(5.15)

14.53(4.05)

13.53(7.61)

Not indicated

7 (4.04%)

Total

173 (100.0%)
11.654**

19.145**

6.848**

8.568**

9.540**

15.076**

Ibadan

34 (19.65%)

95.15(25.93)

27.59(5.51)

18.32(6.49)

18.32(5.63)

14.59(3.96)

16.32(8.49)

Zaria

38 (21.97%)

71.47(20.11)

18.55(7.27)

12.47(6.04)

17.55(5.20)

11.79(4.24)

11.11(6.76)

Ilorin

59 (34.10%)

90.20(8.96)

26.58(2.61)

15.29(3.00)

21.98(3.31)

15.98(1.86)

10.37(5.02)

Abeokuta

42 (24.28%)

93.45(24.27)

24.36(7.50)

14.95(6.65)

20.90(5.40)

14.88(5.11)

18.36(7.23)

Total

173 (100.0%)

87.85(21.51)

24.47(6.64)

15.18(5.75)

20.03(5.10)

14.52(4.08)

13.64(7.52)

1.803

5.463*

1.266

8.770**

6.186**

1.319

Treatment site

Marital status
Currently Married

130 (75.14%)

87.43(23.76)

23.45(7.24)

15.38(6.19)

20.02(4.96)

14.49(4.36)

14.09(8.09)

Single

11 (6.36%)

77.27(14.21)

26.00(2.72)

12.73(5.46)

14.73(5.75)

10.91(2.88)

12.91(5.50)

Divorce/Separated

29 (16.76%)

91.66(7.59)

27.66(1.59)

14.52(2.56)

22.00(4.30)

15.86(1.94)

11.62(5.27)

Total indicated

170 (98.26%)

87.49(21.50)

24.33(6.61)

15.06(5.70)

20.01(5.12)

14.49(4.10)

13.59(7.57)

Not indicated

3 (1.74%)

Total

173 (100%)
10.374**

22.186**

3.169*

2.732*

5.813**

7.220**

No comorbid disease

34(19.65%)

93.38(22.09)

26.03(6.48)

16.32(6.71)

18.50(5.37)

15.47(4.53)

17.06(7.68)

1 comorbid disease

92(53.18%)

90.77(17.69)

26.33(4.53)

15.63(4.55)

20.75(4.96)

15.04(3.38)

13.02(7.16)

2 comorbid diseases

24 (13.87%)

89.29(22.97)

23.46(6.98)

14.96(7.17)

20.96(4.50)

14.04(4.56)

15.88(7.11)

> 2 comorbid diseases

23 (13.30%)

66.48(21.86)

15.83(6.96)

11.96(6.18)

18.43(5.24)

11.52(4.27)

8.74(6.23)

Total

173 (100%)

87.85(21.51)

24.47(6.64)

15.18(5.75)

20.03(5.10)

14.52(4.08)

13.64(7.52)

Number of comorbid

**ANOVA F Sig at 0.01; *ANOVA F Sig at 0.05; QoL—overall quality of life (sum of all subscales); AC—prostate cancer-specific concerns; PWB—physical wellbeing;
SWB—social wellbeing; EWB—emotional wellbeing; FWB—functional wellbeing
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ethnicity (Yoruba, Igbo, Hausa, others) and number of
other illnesses for which they were receiving treatment.
Quality of life (QoL) The validated 39-item Functional Assessment of Cancer Therapy-Prostate (FACTP) instrument [32] was used to assess QoL in the study
participants. The tool comprises of five subscales
assessing physical wellbeing, social wellbeing, emotional wellbeing, functional wellbeing and prostate
cancer-specific concerns. The FACT-P is scored by
adding the scores of all the subscales together to yield
a comprehensive health-related QoL score. All items
are scored on a scale of 0 (not at all) to 4 (very much).
All negatively worded items were reverse-scored. Possible scores range from 0 to 156. Higher scores indicate
better health-related QoL. The reliability coefficient of
each of the subscales in our locality is physical wellbeing 0.62, social wellbeing 0.70, emotional wellbeing
0.43, functional wellbeing 0.85 and 0.40 for additional
concerns.
Brief illness perception questionnaire (Brief IPQ) The
patients were evaluated with the brief illness perception questionnaire (Brief IPQ) in terms of cognitive and
emotional representations of illness [33]. The Brief IPQ
has nine subscales (except the causal question); all items
are rated with a 10-point (1 to 10) response scale. Each
subscale assesses one component of illness perception.
Five of the subscales assess cognitive illness representations: consequences (Item 1), timeline (Item 2), personal
control (Item 3), treatment control (Item 4) and identity
(Item 5). Two of the items assess emotional representations: concern (Item 6) and emotional response (Item
8). One subscale assesses illness understanding (Item 7).
Assessment of the causal representation is by an openended response (item 9), which asks patients to list the
three most important causal factors in their illness. However, investigating the cause of this disease was not the
objective of the study, question 9 was excluded from the
questionnaire. Higher scores indicate more negative perception of illness. Reliability coefficient of this questionnaire by test–retest method for each of subscales was
from r = 0.48 (understanding) to r = 0.70 (consequences)
[33]. The instrument, however, yielded a Cronbach Alpha
of 0.62 in our locality.
Financial toxicity The comprehensive score for financial toxicity (COST-FACIT) was developed to assess
financial toxicity in patients with cancer [34]. The scale
is made up of 12 items scored on a 5-point scale of not
at all (0) to very much (4). Some items on the scale are
reverse-scored. Possible scores range from 0 to 48. There
is no cutoff score established for this instrument. All negatively worded items were reverse-scored so that higher
scores on the scale represent lower financial toxicity. The
authors of the scale reported a Cronbach alpha of 0.92
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[35]. The scale, however, yielded a Cronbach Alpha of
0.78 in our locality.
Procedure of data collection Two hundred questionnaires were distributed to men with prostate cancer during urology clinic days by trained research assistants after
informed consent had been obtained. Only 173 questionnaires were retrieved and found suitable for analysis
making an 86.5% retention rate.
Data analysis Data were analyzed on IBM SPSS version
21 using descriptive statistics (frequency, percentages,
mean and SD), analysis of variance (ANOVA), correlation
analyses and hierarchical regression analysis. ANOVA
was used to compare means in QoL across groups. Correlation analyses was used to examine the relationship
between QoL with financial toxicity and illness perception variables. QoL was the outcome variable on the
hierarchical regression analysis model. Variables that
have been shown to possibly influence QoL like age, educational level, treatment site, marital status and number
of comorbid diseases were entered into the first model,
financial toxicity was included in the second model, and
the illness perception variables were entered into the
third model as independent variables with significant
level set at 0.05.

4 Results
Results are based on data collected from a sample of 173
men who were receiving treatment for prostate cancer in
four tertiary health facilities in Nigeria. The average age
of the participants was 71.57 ± 11.18. Frequency distribution and the percentage of the sample group as well as
analysis (ANOVA) results are shown in Table 1.
A higher percentage of the respondents had tertiary
level of education (n = 82; 47.40%), were currently
married (n = 130; 75.14%), were being treated in Ilorin
(n = 59; 34.10%) and had one comorbid disease (n = 92;
53.18%). Significant difference was found in the overall QoL based on where participants were receiving
treatments and the number of comorbid diseases they
had (P < 0.01). Games–Howell Post Hoc Test (data not
shown, but presented in Additional files 1: Appendix)
showed that patients who received treatment in Zaria
indicated poorer overall QoL compared to participants from other sites (P < 0.01) and had significantly
more additional concerns (P < 0.01) and poorer EWB
(P < 0.05). Also participants with 3 or more comorbid diseases had poorer overall QoL compared to
those with less than 3 comorbid diseases (P < 0.01) and
had significantly more additional concerns as well as
poorer FWB and EWB (P < 0.05). Though no significant difference was found in overall QoL based on age,
educational status and marital status, significant differences were found in some subscales. Participants aged
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61–80 years had significantly better FWB compared to
those above 80 years (P < 0.05). In marital status, while
single participants had significantly poorer SWB compared to married or divorced/separated participants

Table 2 Correlation between financial toxicity and subscales of
illness perception with overall quality of life
Variables

Mean ± SD

QoL (FACT-P)

Range

87.85 ± 21.51

Financial toxicity
Illness perception variables

26.50 ± 10.08

Consequences

5.99 ± 3.62

Timeline

3.59 ± 2.97

Personal control

4.78 ± 3.15

Treatment control

2.29 ± 2.71

Identity

6.11 ± 3.18

Concern

6.51 ± 3.22

Illness understanding

4.05 ± 3.24

Emotional response

4.05 ± 3.67

Correlations
with QoL

0–156

1

0–48

0.416**

1–10

− 0.451**

1–10

− 0.280**

1–10

− 0.159*

1–10

− 0.315**

1–10

− 0.394**

1–10

− 0.388**

1–10

− 0.332**

1–10

− 0.471**

**p < 0.01 *p < 0.05

(P < 0.05), divorced/separated participants had significantly better EWB compared to married and single participants (P < 0.05). However, married participants had
significantly more AC compared to separated/divorced
(P < 0.05) participants. Though significant difference
was indicated between educational levels in social wellbeing, the Post Hoc Test did not detect any difference
between the groups.
Table 2 shows that participants in our study had well
above average score in quality of life. Financial toxicity
had significant linear relationship with quality of life
(P < 0.01), indicating that the lower the financial toxicity, the higher the quality of life. All the illness perception variables were significantly inversely correlated
with quality of life (P < 0.01), indicating that higher negative illness perception is related with lower QoL.
The variables in the final model jointly have significant influence on QoL (P < 0.01) and accounted for
59.1% of variation in quality of life in men with cancer
of the prostate (R Square = 0.591, R = 0.769). As indicated in Table 3, regression coefficients showed that the
influence was significant for financial toxicity (P < 0.05)
and four illness perception variables: consequences,
identity, concern and illness understanding (P < 0.01),
while the other subscales did not have significant

Table 3 Hierarchical regression analysis testing influence of demographic characteristics, financial toxicity and illness perception on
QoL in prostate cancer patients
Model 1

Model 2

Model variables

b Coefficient

Constant

96.812

Age

− 0.114

− 0.060

Marital status

0.501

Comorbid diseases

− 7.562

Educational level

Treatment site

0.428

2.276

Beta

t

b Coef‑
ficient

7.870**

83.650

− 0.733

0.018

0.227

− 0.318

− 4.152**

0.020

0.107

0.251

1.362

Financial toxicity

Model 3
Beta

t

− 0.190

− 0.100

− 1.315

0.779

0.028

− 2.466

7.404**
− 0.116

− 6.500

− 0.274

0.850

0.392

1.747

0.082

Beta

t

− 0.027

− 0.014

− 0.237

0.421

0.015

b Coefficient

− 1.477
0.382

− 3.834**
1.129

5.224**

Consequences
Timeline

124.679
− 1.801

Treatment control
Identity

− 0.104

0.392

0.181

− 1.310

− 0.225

0.193

0.029

1.018

Illness understand‑
ing
Model 3 Summary
R = 0.360 R Square = 0.130 Adjusted
R = 0.102 SEE = 20.400
F (5,154) = 4.594 p < 0.00
Dependent Variable: QoL (FACT-P) **p < 0.01 *p < 0.05

− 0.702

− 0.118

− 1.523

Model 2 Summary
R = 0.511 R Square = 0.262 Adjusted
R = 0.233 SEE = 18.854
F (6,153) = 9.031; p < 0.01

− 0.088

0.228

− 1.743
0.739

2.742*
− 3.115**
− 1.260
0.441

− 0.053

− 0.783

− 1.425

− 0.213

− 2.951**

− 2.091

Emotional response

0.048

− 1.371

− 0.418

− 1.817

Concern

− 0.085

− 2.482

− 0.644

Personal control

12.410**

− 0.702

− 0.265

− 0.311
− 0.118

− 4.314**

− 4.545**
− 1.523

Model 3 Summary
R = 0.769 R Square = 0.591 Adjusted
R = 0.552 SEE = 14.408
F (14,145) = 14.984; p < 0.01
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influence. Though number of comorbid diseases significantly influenced QoL in the first two models (P < 0.01),
it lost its significance in the final model (P > 0.05).

5 Discussion
The participants in our study had above average score on
the overall FACT-P quality of life. Demographic differences were found in the overall QoL of the CaP patients
in our study based on where participants were receiving
treatments and the number of comorbid diseases they
had. Patients who received treatment in Zaria indicated
poorer overall QoL compared to participants from the
other sites. The likely reason for this may reside in the
differences in the culture and belief system between the
sites. Unlike Zaria where the people are predominantly
Hausa speaking and located in Northwest Nigeria, the
other three sites (Ibadan and Abeokuta in Southwest
and Ilorin in Northcentral Nigeria) are predominantly
Yoruba speaking, share somewhat similar culture and
are of close proximity to one another. Culture has been
shown to account for differences in the QoL in previous
studies among respondents from different ethnicities
[36–38].
Patients with CaP in our study having three or more
comorbid diseases had poorer overall QoL compared
to those with none or lesser comorbid diseases which
is in line with the report of an earlier study [6]. No
significant difference was seen in the overall QoL of
respondents based on marital status; however, findings
on the difference in QoL of patients with CaP based
on marital status in the literature have not been consistent [25, 27, 28]. However, our results demonstrated
that the men who were single had significantly poorer
social wellbeing compared to those who were married
or divorced/separated participants while those who
were divorced/separated had significantly better emotional wellbeing compared to married and single participants. However, married patients had significantly
more additional concerns compared to those who
were separated/divorced which could explain the better emotional wellbeing reported in patients who were
divorced/separated.
In the current study, the variables in the final model
of the hierarchical regression analysis significantly
accounted for 59.1% of the variation in the QoL in men
with prostate cancer. Patients experiencing less financial
toxicity were associated with better QoL which is similar
to the findings of previous studies [12]. Financial toxicity is often the result of endemic poverty, high healthcare
cost and out-of-pocket payment for health services due
to poor coverage and underutilization of health insurance schemes in Nigeria. It is closely linked with QOL
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because patients with financial problems often make difficult choices in an effort to defray treatment costs which
may result in bankruptcy [39] and initiate the feelings of
depression and anxiety that negatively impact QOL [40].
We also found inverse relationship between negative
illness perceptions and QoL akin to that reported among
cancer patients [36, 41, 42]. However, the illness perception variables that significantly influenced QoL were consequences, identity, concern and illness understanding.
Another study found that maintaining a sense of control
and existing personal identity appeared to be an important part of illness experience [43].
5.1 Strengths and Limitations

This was the first multi-site study assessing the influence
of financial toxicity and illness perception on the QoL
of CaP patients in Nigerian context. However, there is a
need for more multi-site studies with larger sample size
covering the six geopolitical zones in Nigeria to improve
our understanding of the role of cultural variations in
QoL and help with the generalizability of our findings. A
fundamental weakness of our study is the non-reporting
of Gleason scores and clinical stage of CaP in our study
participants due to the non-availability of these in most
of the patients’ medical files. Gleason scores and clinical stage of disease are considered strong predictors of
outcome for men with prostate carcinoma [44, 45]. The
cross-sectional design of this study is also a limitation as
it did not provide us with data on changes in the QoL of
CaP patients over time.

6 Conclusions
Our study has reported that financial toxicity and illness
perception have significant influence on QoL of patients
with CaP. Quality of life in men with prostate cancer may
be improved through mitigating the financial toxicity
often involved in accessing care by evolving a comprehensive national health insurance scheme that patients
can be enrolled in and through subsidizing cost of treatment for men with CaP. Also, it is important for clinicians to intentionally create opportunities to continually
provide appropriate counseling and information about
the illness and what to expect following cancer of the
prostate diagnosis and treatment to enhance appropriate
and adaptive illness perceptions.
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