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Abstract 

Background: The impact of cancer extends beyond patients and consumes their families. Family members are 
widely recognized as informal caregivers. The economic burden on family caregivers is increased with new treat-
ments, prolonged survival, and reduced stay in the acute care setting. This is especially true in African countries where 
family bonds are sacred and health system is fragile that they need to pay out of pocket for care.

The aim of this study is to estimate the perceived caregivers’ economic burden in the subsequent aspects: financial 
strain, inability to make ends meet, not enough money for necessities, and economic adjustments/cutbacks.

Method: This study was a quantitative, descriptive cross-sectional study conducted at Khartoum oncology hospital. 
Included 143 caregivers of cancer patients. Data were collected through face-to-face interviews using the socio-
demographic Questionnaire and Economic Hardship Questionnaire (EHQ).

Results: One hundred forty-three cancer patients and their caregivers were included. 56.6% of patients were females, 
and about 32.2% were aged 51–65 years. The most common cancer types were breast cancer and leukemia. Roughly 
33% of patients had stage IV cancer on presentation, and about 53.9% received chemotherapy. Unlike cancer patients, 
(47.6%) of family caregivers were aged 18–34 years, yet they were mainly females (54.4%). Most of them (34.3%) were 
unemployed, with a mean monthly gross income of 53.3 dollars, while the mean household monthly gross income 
was 113.0 dollars. The mean score of the economic hardship scale was 35.8 out of 64. Most of the caregivers experi-
ence no difficulties affording necessities. However, they experience difficulties with medical and leisure activities.

There was no significant association between caregiver economic hardship and cancer patient characteristics 
(patients’ age, cancer stage, and treatment type). However, there was a significant association between caregivers’ 
economic hardships and their gender, marital status, educational level, occupation, caregiver monthly gross income, 
and household monthly gross income.

Conclusion: The study findings suggest a moderate financial burden among cancer caregivers. The predicting 
factors include being single, a student, male, of higher educational level, and lower income. Financial difficulties are 
associated with maladaptive behavior and should come to light.
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Background
Cancer is a global health problem and one of the most 
common causes of death [1]. Sudan is no exception, with 
malignant disorders contributing to about 50,000 deaths 
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annually, and the number is expected to increase [2].The 
impact of cancer extends beyond patients and consumes 
their family members since they are widely recognized 
as informal caregivers [3, 4]. The economic burden on 
family caregivers is increased with new treatments, pro-
longed survival, and reduced stay in an acute care set-
ting [5]. This is especially true in African countries where 
family bonds are sacred, and health systems are fragile 
that they are deeply burdened by the disease [6].

The economic burden entails both direct and indirect 
costs. Direct costs include treatment and other expenses 
inside the healthcare facility, as well as at-home nurs-
ing care when a patient has difficulty functioning. Indi-
rect costs include transportation fees and partial or total 
loss of livelihood to provide adequate medical measures 
at home [7]. In the USA, it is estimated that caregiving 
accounts for 18–33% of total cancer costs, mostly due to 
hours spent in providing care [8]. Indeed, financial hard-
ship hits caregivers along with cancer patients. As the 
financial burden increases, treatment compliance is dis-
turbed, leading to a vicious cycle of more systemic mani-
festations, more days in acute care, and more spending 
[9].

An international panel of experts sets priorities for can-
cer caregiver research to influence practice, education, 
and policy. The financial impact of caregiving was agreed 
upon as an area of research by consensus [10].

Sudan has a low health expenditure, its healthcare sys-
tem is affected by the country’s economic instability and 
despite the efforts of the National Cancer Department in 
the Federal Ministry of Health regarding supporting the 
oncology centers in term of providing some free medica-
tions in chemotherapy and radiotherapy, and there is a 
huge gap in financing those services. Families and prin-
cipal caregivers mainly cover this finance gap [11]. Up to 
authors’ knowledge, there is a limited studies in cancer 
economics burden particularly on caregiver.

Objectives and aims
The aim of this study is to estimate the perceived caregiv-
ers’ economic burden in the subsequent aspects: financial 
strain, inability to make ends meet, not enough money 
for necessities, and economic adjustments/cutbacks. 
Additionally, to assess the association between economic 
burden and characteristics of principal family caregiver 
and patient.

Methods
Study design and area
A quantitative, descriptive, cross-sectional facility-based 
study was conducted at Khartoum Oncology Hospital, 
Khartoum State. In the year 2020. It was founded in 1967 
and serves 80% of Sudan cancer patients. Therefore, it 

could be representative of cancer patients in the country 
overall [12].

Study participants
The study included 143 caregivers of cancer patients 
diagnosed 3 months earlier from data collection. Partici-
pants were selected by systematic random sampling tech-
nique. Using the following formula:

where:
N ≡ Total number of registered cancer patients 33,201
z ≡ Z value (i.e., 1.96 for 95% confidence level)
p ≡ Fraction of phenomena of interest (cancer preva-

lence) [12] 0.007
d ≡ Desired margin of error, expressed as decimal 

(0.05)
n ≡ Sample size
Systematic random sample was implemented to recruit 

participants. Records from Khartoum Oncology Hospital 
were used as a sample frame to recognize patients with 
established diagnosis of cancer.

Data collection method
A face-to-face structed interview was conducted after 
obtaining written informed consent. Data was collected 
using Economic Hardship Questionnaire (EHQ). The 
medical files were used to obtain clinical information.

Economic Hardship Questionnaire is a tool which was 
structured through the effort of Manuel Barrera and 
other in 2001. It provides a consideration of coherent 
reflection of perceived economic hardship [12].Contribu-
tors valued their psychological sense of economic burden 
in the subsequent aspects: financial strain, inability to 
make ends meet, not enough money for necessities, and 
economic adjustments/cutbacks. Individual items were 
calculated to produce an overall score for each subscale, 
with higher scores indicating higher levels of economic 
hardship [3].The over-all score of EHQ is 64 and greater 
scores indicate greater perceived sense of economic 
hardship.

The reliability of the EHQ was checked by Manuel Bar-
rera to find that, The Kuder–Richardson reliabilities for 
economic Adjustments and Cutbacks scale were 0.70 and 
0.73 for mothers and fathers, respectively. Internal con-
sistency reliabilities (Cronbach’s alpha) for Not Enough 
Money for Necessities were 0.85 and 0.88 for mothers 
and fathers, respectively. The Cronbach alpha for Inabil-
ity to Make Ends Meet was 0.77 for mothers and 0.71 for 
fathers. The Internal consistency reliabilities between the 
two items of financial constrain was 0.74 for mothers and 

n =
Nz2(1− p)

Nd2p+ z2p(1− p)
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0.72 for fathers [12].EHQ was translated to Arabic lan-
guage by the authors, checked by health economist, stat-
istician, and epidemiologist. A pilot study was conducted 
to check the tools validity.

Economic Hardship Questionnaire reflects the per-
ceived economic hardships. The overall score of (EHQ) 
is 64; greater scores indicate a greater perceived sense of 
economic hardship.

The medical files were used to obtain clinical 
information.

Data management and analysis
Questionnaires and records were refined and managed 
carefully. Data were cross- checked for duplication, inac-
curate entries, and completeness. Statistical Package for 
the Social Sciences (SPSS) ® version 20 was used for data 
entry and statistical analysis. Socio-demographic and 
medical information were presented in Percentages, fre-
quencies, means and standard deviations. ANOVA and 
Chi square test of independence were applied to exam-
ine relationships among demographic, medical, social, 
and economic characteristics- with caregiver-economic 
hardship.

Results
Cancer patients & family caregivers’ basic characteristics
A total of 143 cancer patients and their caregivers were 
included in the study. About 32.2% were in the age group 
(51–65) while only 6.3% were (below 18). The mean age 
of cancer patients was 49.1(SD = 19.2). Females consti-
tute 56.6% of patients. Most common cancer types were 
breast cancer (11.9%), leukemia (11.9%), lymphoma 
(9.8%), endometrial cancer (8.4%), and ovarian cancer 
(7.7%). About 32.9% of patients presented at stage IV 
of cancer, 22.9% at stage I, 22.9% at stage III while only 
21.4% presented at stage II. Regarding treatment modali-
ties, 53.9% patients were treated by chemotherapy, 16.3% 
by Chemotherapy plus Surgery and 19.9% were treated 
with other treatment modalities including radiotherapy.

Unlike cancer patients, (47.6%) of family caregivers 
were in the age group of (18–34), the mean age was 37.7 
(SD = 13.2), yet they were mainly females (54.4%). Only 
(35.7%) of caregivers were original residents at Khartoum 
State.

Economic characteristics of caregivers
Little more than half of patients had health insurance 
(53.1%). It was mostly social (93.5%), and the rest were 
employment scheme (6.5%). None of the patients had 
private insurance. The insurance coverage of cost is 
mostly partial (80.3). Only (7.9%) of contracts covered 
the whole cost and (11.8%) does not include cancer in the 
insurance.

Most of the caregivers (34.3%) were unemployed. 
Among employed caregivers 54.3% were on leave as a 
consequence of caregiving. The mean caregiver monthly 
gross income was 2540 SDGs (53.3 dollars), while the 
mean of household monthly gross income was 5379 
SDGs (113.0 dollar). Table1.

Family caregiver perceived economic hardship
When evaluating financial strains using Economic Hard-
ship Questionnaire (EHQ), 26.6% of caregivers experi-
enced bad times once in a while, and 28.7% indicate that 
they sometimes lack basic needs.

With regard to inability to earn enough money among 
family caregivers, 10% of them expected to have a great 
deal of difficulty with paying bills; but 28.0% expected no 
difficulty of any kind. A percentage of 14.7% expected to 
have a great deal of financial difficulty at the end of each 
month; then again 17.5% expected no difficulty at all, 
Table 2.

Table 1 Demographic and economic characteristics of family 
caregiver of cancer patients, Khartoum Oncology Hospital

Variable Category Count (%)

Age 18–34 68 (47.6)

36–50 48 (33.6)

51–65 24 (16.8)

> 65 3 (2.1)

Gender Male 65 (45.5)

Female 78 (54.5)

Occupation Officer 18 (13.1)

Farmer 12 (8.8)

Merchant 13 (9.5)

Free worker 44 (32.1)

Household 47 (34.3)

Student 3 (2.2)

Current employment
status

Full Time 28 (29.8)

Part timer 14 (14.9)

On leave 51 (54.3)

Retired 1 (1.1)

Caregivers monthly gross income 0–450 50 (35.0)

451–1500 40 (28.0)

1501–3000 30 (21.0)

3001–5000 13 (9.1)

5001–10,000 7 (4.9)

> 10,000 3 (2.1)

Household monthly gross income 0–450 9 (6.3)

451–1500 29 (20.3)

1501–3000 36 (25.2)

3001–5000 27 (18.9)

5001–10,000 30 (21.0)

> 10,000 12 (8.4)
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Most of caregivers experience no difficulties to afford 
necessities such as clothing, household appliances, 
transport, and food. However, they experience difficul-
ties with medical and leisure activities Table 3.

With reference to economic adjustments, 58.7% of 
family caregivers made considerable changes to their 
food shopping or eating habits to save money, 72.7% 
asked relatives or friends for money to get by, and 
53.1% sold some possessions. The mean score of the 
economic hardship scale was 35.8 out of 64. Table 4.

Associations between cancer patient’s/ caregiver 
characteristics and economic hardship
ANOVA tests revealed no statistical association between 
caregiver economic hardship and cancer patient`s char-
acteristics (patients’ age, cancer stage and treatment 
type) Table 5.

Student’s t test revealed association between car-
egiver economic hardships and their gender (p = 0.016). 
ANOVA test revealed association between caregiver 
economic hardships and marital status (P = 0.001), edu-
cational level (P = 0.006), occupation (P = 0.019), car-
egiver monthly gross income (P = 0.001), and household 
monthly gross income (P < 0.001), Table 6.

Discussion
This is one of the first studies to examine the financial 
burden of cancer among Sudanese cancer caregivers. 
More than half of cancer patients (56.5%) were females 
mostly from the middle age group which is consistent 
with cancer surveys in Sudan [2]. The most prevalent 
cancers were breast cancer and leukemia and the overall 
distribution of cancer types resembled that of cancer reg-
istry with minimal exceptions [2].

Most patients presented at a late stage which is com-
mon in developing countries [3, 13, 14]. In this study -as 
in literature- the stage is not related to financial burden 
[3].

Family caregivers were predominantly females. The 
caregiving role of females is recognized in many stud-
ies across the globe [10, 14].This may be explained by 
the general culture of leaving caregiving for females and 
financial support for males [15]. It may also reflect the 
epidemiology of cancer; as breast cancer was the most 
prevalent and societal norms prefer females in caring for 
this specific cancer, the second is leukemia and mothers’ 
caregiving role is globally recognized [16]. The mean age 
of caregivers is younger than in global literature [17, 18]. 
A similar age is reported from Uganda [19] and other 

Table 2 financial strains and social characteristics of family 
caregiver of cancer patients

Item Category Count (%)

Experience bad times Almost never 27 (18.9)

Once in a while 38 (26.6)

Sometimes 35 (25.5)

Often 36 (25.2)

Almost always 7 (4.9)

Lack of basic things Almost never 32 (22.4)

Once in a while 31 (21.7)

Sometimes 41 (28.7)

A lot of the time 30 (21.0)

Almost always 9 (6.3)

Difficulty with paying bills Considerable difficulty 15 (10.5)

Quite a bit of difficulty 27 (18.9)

Some difficulty 30 (21.0)

A little difficulty 31 (21.7)

No difficulty at all 40 (28.0)

End up with at the end of month Considerable difficulty 21 (14.7)

Quite a bit of difficulty 27 (18.9)

Some difficulty 29 (20.3)

A little difficulty 41 (28.7)

No difficulty at all 25 (17.5)

Table 3 Affordability of necessities among family caregivers of cancer patients

Item Disagree Neutral Agree
Count (%) Count (%) Count (%)

Affordability of suitable home 47 (32.9) 11 (7.7) 85 (59.5)

Affordability of suitable clothing 51 (35.7) 15 (10.5) 77 (53.9)

Affordability of suitable household appliances 61 (42.7) 11 (7.7) 71 (49.7)

Affordability of suitable transport 53 (37.1) 11 (7.7) 79 (55.3)

Affordability of suitable food 19 (13.3) 26 (18.2) 98 (68.6)

Affordability of suitable medical care 68 (47.6) 15 (10.5) 60 (42.0)

Affordability of suitable leisure 116 (81.1) 9 (6.3) 18 (12.6)
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countries of Sub-Saharan Africa [15] matching the youth 
of these countries.

As most caregivers were females, it was not strange that 
they were primarily unemployed (household). Among 
those who had jobs, more than half were on leave, which 
is a recognized incident that exacerbates the financial 
burden of cancer [20].

It was remarkable that most caregivers reported house-
hold monthly income that does not exceed 120 dollars 
which reflects a low socioeconomic status. This is under-
standable as more wealthy families are likely to get care 
in private centers or outside Sudan. Over half of the 

participants had health insurance. In spite of this caregiv-
ers reported experiencing bad times more than once in 
variable frequencies resulting in lack of basic things as an 
adaptive behavior. Similarly, they had difficulties in pay-
ing bills. These difficulties are consistent in developed 
and developing countries [3, 21, 22].Family caregivers 
went through average economic hardship as reflected by 
economic hardship scale (35.8 out of 64).

The main adapting behaviors were borrowing money, 
selling some possessions, and cutting down eating and 
shopping reservations as well as postponing medical care 
visits. Postponing medical care is alarming due to the 
detrimental effect of non-adherence and the vicious cycle 
it induces [9].

The study revealed that being single, student, male, of 
higher educational level and lower income was propor-
tional to higher perceived economic hardship. The asso-
ciation between lower income and economic burden is 
established in literature [23]. In contrary, other studies 
found that being female and of lower educational level 
are associated with higher perceived burden [23]. The 
association between gender, education and perceived 
financial stress should be investigated. A possible expla-
nation in our case is the concept of contentedness. Those 
of lower educational may accept the situation as it is 
without further analysis.

We may argue that in Sudan educated males calculate 
the expenses thus report higher burden while females 
and uneducated tend to accept the situation as it is.

Table 4 Economic adjustments/cutbacks among family 
caregivers of cancer patients

Item Yes No
Count (%) Count (%)

Change shopping or eating habits to save 
money

84 (58.7) 59 (41.3)

Shut down electrical instruments to save 
money

49 (34.3) 94 (65.7)

Not seeing a doctor when necessary 40 (28.0) 103 (72.0)

Difficulty paying bills 61 (42.7) 82 (57.3)

Asked relatives or friend for money 104 (72.7) 39 (27.3)

Added another job or change current one 22 (15.4) 121 (84.6)

Received financial assistance 4 (2.8) 139 (97.2

Sold some possessions 76 (53.1) 67 (46.9)

Moved house to save some money 6 (4.2) 137 (95.8)

Table 5 Association between caregiver economic hardship and cancer patient’s characteristics:

*  One way ANOVA F value

Item Category Count Economic hardship score test statistic* P-value

Mean SD

Patient age 0–17 9 34.4 5.0 0.6759 0.610

18–34 25 35.0 6.3

35–50 36 35.4 5.9

51–65 46 36.8 5.5

 > 65 27 36.1 5.31

Cancer stage Stage I 32 36.1 5.5 0.5656 0.666

Stage II 30 36.6 4.9

Stage III 32 34.8 5.9

Stage IV 46 35.8 6.0

Treatment type Chemotherapy 76 35.7 5.7 2.8537 0.643

Radiotherapy 6 35.3 6.9

Surgery 2 28.5 0.7

Other 21 36.0 6.2

Chemotherapy + Surgery 23 36.6 5.5

Chemotherapy + Radiother-
apy + Surgery

6 36.3 4.7
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Patient age, cancer stage and treatment type were not 
significantly associated with economic burden of caregiv-
ers in our study and other studies [3]. It is noteworthy 
that they are associated with economic burden perceived 
by cancer survivors themselves [22].

This study is important as it addresses the important 
but neglected issue of financial difficulties among car-
egivers of cancer patients in one of low-income countries. 
It was conducted in the main tertiary oncology center in 
Sudan that covers 80% of the population so it reflects the 
general situation.

The study should be viewed in the light of some limi-
tations; namely the reliability of using standardized tools 
in Sudan setting in terms of selected variables, diagnostic 

criteria and cut offs. Another limitation is the pure use of 
quantitative approach which is insufficient to get to the 
depth of the problem. The general limitations of cross-
sectional studies in validating associations should also be 
considered.

Conclusion
The study findings suggest a moderate financial bur-
den among cancer caregivers. The predicting factors 
include being single, student, male, of higher educa-
tional level and lower income. Financial difficulties are 
associated with maladaptive behavior, and they should 
come to light. We recommend that future studies use 
a qualitative approach to get into the depth of the 

Table 6 Association between caregiver economic hardship and caregiver’s characteristics:

*  One way ANOVA F value
**  Student t test t value

Item Category Economic hardship Score test statistic P-value

count Mean SD

Gender Male 65 36.1 5.1 0.5253** 0.6002

Female 78 35.6 6.1

Marital status Single 42 37.6 5.6 0.7637* 0.001

Married 99 35.8 5.4

Divorced 1 31.0 5.1

Widowed 10 29.9 4.0

Educational level Illiterate 29 33.0 6.2 5.8258* 0.006

Khalwa 11 33.4 2.5

Primary 30 36.0 5.6

Secondary 42 36.6 5.3

University 7 39.9 4.2

Postgraduate 24 37.5 5.6

Occupation Officer 18 37.4 4.3 2.8537* 0.019

Farmer 12 32.5 6.5

Merchant 13 38.9 6.7

Free worker 44 34.6 5.0

Household 47 36.4 5.5

Student 3 39.3 4.7

Caregiver monthly gross income 0–450 50 36.6 5.5 4.6624* 0.001

451–1500 40 33.8 4.9

1501–3000 30 34.2 5.3

3001–5000 13 39.5 5.9

5001–10,000 7 39.6 6.2

 > 10,000 3 42.0 2.7

household monthly gross income 0–450 9 34.1 5.3 5.6993*  < 0.001

451–1500 29 32.9 4.0

1501–3000 36 34.8 5.7

3001–5000 27 36.5 5.8

5001–10,000 30 37.7 5.1

 > 10,000 12 41.2 5.2
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problem and consider solutions suggested by caregiv-
ers themselves. Oncologists should also be included to 
assess their awareness of this problem and the methods 
they use in going through it. Meanwhile, oncologists 
are encouraged to screen for financial difficulties and 
review modifying factors with cancer patients and their 
caregivers.

Abbreviations
EHQ: Economic hardship questionnaire; SDG: Sudanese pound; SPSS: Statisti-
cal package for social sciences.

Acknowledgements
This research project was conducted under the umbrella of the Students’ 
Association for Medical Education and Research (SAMER) that is affiliated to 
the Khartoum Medical Students Association (KMSA). We thank our colleagues 
from SAMER who provided insight and expertise that greatly assisted the 
research progress. We would also like to show our gratitude to Dr. Khalid Al-
Amin for his support and for sharing his pearls of wisdom with us.

Authors’ contributions
H.A And O.A made the study plan, conducted the analysis, and interpreted 
the results. S. A, H.A and A.E interpreted the results. All authors drafted, revised, 
and approved the final manuscript, first authors have equal contribution and 
order was made on alphabetic basis. The author(s) read and approved the final 
manuscript.

Funding
This study received no funding.

Availability of data and materials
All data supporting the findings of this article will immediately be available 
upon request from corresponding author.

Declarations

Ethics approval and consent to participate
Ethical approval from Sudan Medical Specialization Board and Minis tries of 
Health,
Khartoum State was obtained. Then permission was taken from Khartoum 
Oncology.
Hospital administration. The study was carried out in accordance with the 
declaration of Helsinki and all relevant guidelines and regulations.
Research objectives and processing of data collection was clarified in detail 
to cancer patients and family caregivers in simple terms. Comprehensively 
written informed consent was attached to each questionnaire copy. Consent 
from special groups: 1. As a considerable number of our participants were 
illiterate and could be regarded as vulnerable groups an informed consent 
was obtained from their Legally Authorized representatives, 2. For minors 
(0–17 years) an informed consent was obtained from their parents and/or 
legal guardians for participation in this study. All other participants provided 
informed consent for participation.

Consent for publication
Not applicable.

Competing interests
Authors declare that no competing financial/non-financial interests.

Author details
1 Faculty of Medicine, University of Khartoum, Khartoum, Sudan. 2 Assistant 
professor community medicine department National University, Khartoum, 
Sudan. 3 Associate professor community medicine department University 
of Khartoum, Khartoum, Sudan. 4 Assistant Professor National University, 
Khartoum, Sudan. 

Received: 7 October 2022   Accepted: 1 December 2022

References:
 1. Cancer. https:// www. who. int/ news- room/ fact- sheets/ detail/ cancer. 

Accessed 2022 Nov 14.
 2. Saeed MEM, Cao J, Fadul B, Kadioglu O, Khalid HE, Yassin Z, et al. A 

Five-year Survey of Cancer Prevalence in Sudan. Anticancer Res. 
2016;36(1):279–86.

 3. Stimson, Nancy F. “National Institutes of Health Public Access Policy Assis-
tance: One Library’s Approach.” Journal of the Medical Library Association 
: JMLA, vol. 97, no. 4, 1 Oct. 2009, pp. 238–240, www. ncbi. nlm. nih. gov/ 
pmc/ artic les/ PMC27 59169/, https:// doi. org/ 10. 3163/ 1536- 5050. 97.4. 002. 
Accessed 14 Nov 2022.

 4. PDQ Supportive and Palliative Care Editorial Board. Family Caregivers in 
Cancer: Roles and Challenges (PDQ®) [Internet]. National Cancer Institute. 
National Cancer Institute (US), Bethesda (MD); 2016 https:// www. cancer. 
gov/ publi catio ns/ pdq/ edito rial- boards/ suppo rtive- care. Accessed 14 
Nov 2022.

 5. Force LM, Abdollahpour I, Advani SM, Agius D, Ahmadian E, Alahdab F, 
et al. The global burden of childhood and adolescent cancer in 2017: 
an analysis of the Global Burden of Disease Study 2017. Lancet Oncol. 
2019;20(9):1211–25.

 6. Where does cancer care stand in Africa today? | WHO | Regional Office for 
Africa https:// www. afro. who. int/ news/ where- does- cancer- care- stand- 
africa- today [Accessed 14 Nov 2022]

 7. Cancer Care https:// www. efpia. eu/ publi catio ns/ cancer- compa rator- 
report/ cancer- care/ [Accessed 14 Nov 2022]

 8. Coumoundouros C, OuldBrahim L, Lambert SD, McCusker J. The direct 
and indirect financial costs of informal cancer care: A scoping review. 
Heal Soc Care Community. 2019;27(5):e622–36.

 9. Bestvina CM, Zullig LL, Rushing C, Chino F, Samsa GP, Altomare I, et al. 
Patient-oncologist cost communication, financial distress, and medica-
tion adherence. J Oncol Pract. 2014;10(3):162–7.

 10. Lambert SD, OuldBrahim L, Morrison M, Girgis A, Yaffe M, Belzile E, et al. 
Priorities for caregiver research in cancer care: an international Delphi 
survey of caregivers, clinicians, managers, and researchers. Support Care 
Cancer. 2019;27(3):805–17.

 11. Maki, Hussein AwadElkarim Hussein. “General Oncology Care in Sudan.” 
Cancer in the Arab World, 16 Mar. 2022, pp. 251–264, https:// doi. org/ 10. 
1007/ 978- 981- 16- 7945-2_ 16. . Accessed 14 Nov 2022.

 12. Barrera M, Caples H, Tein J. The Psychological Sense of Economic Hard-
ship : Measurement Models , Validity , and Cross-Ethnic Equivalence for 
Urban Families 1. 2001;29(3).

 13. Bhanvadia SK, Psutka SP, Burg ML, Wite R De, Dhillon HM, Gyawali B, et al. 
Financial Toxicity Among Patients with Prostate , Bladder , and Kidney 
Cancer : A Systematic Review and Call to Action. 2021;1–9.

 14. Stenberg, Una, et al. “Review of the Literature on the Effects of Caring for 
a Patient with Cancer.” Psycho-Oncology, vol. 19, no. 10, 14 Dec. 2009, pp. 
1013–1025, https:// doi. org/ 10. 1002/ pon. 1670.

 15. Akpan-Idiok, Paulina Ackley, et al. “Assessment of Burden and Coping 
Strategies among Caregivers of Cancer Patients in Sub-Saharan Africa.” 
World Journal of Clinical Oncology, vol. 11, no. 12, 24 Dec. 2020, pp. 
1045–1063, https:// doi. org/ 10. 5306/ wjco. v11. i12. 1045. Accessed 28 Feb. 
2021.

 16. Chaghazardi M, Janatolmakan M, Rezaeian S, Khatony A. Care burden 
and associated factors in caregivers of children with cancer. Ital J Pediatr. 
2022;48(1):1–7. https:// doi. org/ 10. 1186/ s13052- 022- 01291-w.

 17. Ustaalioglu BO, Acar E, Caliskan M. The predictive factors for perceived 
social support among cancer patients and caregiver burden of their fam-
ily caregivers in Turkish population. Int J Psychiatry Clin Pract [Internet]. 
2017;0(0):1–7. https:// doi. org/ 10. 1080/ 13651 501. 2017. 13583 70

 18. Xuan Long, Nguyen, et al. “Coping Strategies and Social Support among 
Caregivers of Patients with Cancer: A Cross-Sectional Study in Vietnam.” 
AIMS Public Health, vol. 8, no. 1, 2021, pp. 1–14, https:// doi. org/ 10. 3934/ 
publi cheal th. 20210 01. Accessed 11 Jan. 2021..

 19. Kizza IB, Nakitende G. Roles of Family Caregivers and Perceived Burden 
When Caring for Hospitalized Adult Cancer Patients. 2018;00(0):1–10.

https://www.who.int/news-room/fact-sheets/detail/cancer
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2759169/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2759169/
https://doi.org/10.3163/1536-5050.97.4.002
https://www.cancer.gov/publications/pdq/editorial-boards/supportive-care
https://www.cancer.gov/publications/pdq/editorial-boards/supportive-care
https://www.afro.who.int/news/where-does-cancer-care-stand-africa-today
https://www.afro.who.int/news/where-does-cancer-care-stand-africa-today
https://www.efpia.eu/publications/cancer-comparator-report/cancer-care/
https://www.efpia.eu/publications/cancer-comparator-report/cancer-care/
https://doi.org/10.1007/978-981-16-7945-2_16
https://doi.org/10.1007/978-981-16-7945-2_16
https://doi.org/10.1002/pon.1670
https://doi.org/10.5306/wjco.v11.i12.1045
https://doi.org/10.1186/s13052-022-01291-w
https://doi.org/10.1080/13651501.2017.1358370
https://doi.org/10.3934/publichealth.2021001
https://doi.org/10.3934/publichealth.2021001


Page 8 of 8Elgadi et al. BMC Health Services Research         (2022) 22:1497 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 20. Carrera PM, Kantarjian HM, Blinder VS. The financial burden and distress 
of patients with cancer: Understanding and stepping-up action on the 
financial toxicity of cancer treatment. CA Cancer J Clin. 2018;68(2):153–65.

 21. Mosher CE, Champion VL, Azzoli CG, Hanna N, Jalal SI, Fakiris AJ, et al. 
Economic and social changes among distressed family caregivers of lung 
cancer patients. 2013;819–26.

 22. Lentz R, Iii ABB. Financial toxicity in cancer care : Prevalence , causes , 
consequences , and reduction strategies. 2019;(December 2018):1–8.

 23. Bradley, Cathy J. “ScienceDirect.com | Science, Health and Medical Jour-
nals, Full Text Articles and Books.” www.sciencedirect.com,2019. https:// 
www. scien cedir ect. com/ scien ce/ artic le/ am/ pii/ S0749 20811 93007 86. 
Accessed2022 Nov 14].

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.sciencedirect.com/science/article/am/pii/S0749208119300786
https://www.sciencedirect.com/science/article/am/pii/S0749208119300786

	Economic hardship among principal family caregivers of cancer patients at Khartoum oncology hospital 2020: a cross-sectional study
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Objectives and aims

	Methods
	Study design and area
	Study participants
	Data collection method
	Data management and analysis

	Results
	Cancer patients & family caregivers’ basic characteristics
	Economic characteristics of caregivers
	Family caregiver perceived economic hardship
	Associations between cancer patient’s caregiver characteristics and economic hardship

	Discussion
	Conclusion
	Acknowledgements
	References


