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A B S T R A C T

Background: Cancer presents a growing global burden, not least in African countries such as Ghana where high
cancer treatment dropouts has been identified due to numerous social, cultural and financial reasons. There is
little understanding regarding patterns of treatment access behaviour, especially in Northern Ghana, which this
study was designed to explore.
Methods: Through cross-sector collaboration, we extracted and clinically validated cancer patient records
available in the Tamale Teaching Hospital. These were analysed descriptively and through multi-variate logistic
regression. A treatment mapping process was also applied to highlight challenges in data collection. Multiple
imputation with chained equations was conducted for high levels of missing data. Sensitivity analysis was
applied to assess the impact of missing data.
Results: Treatment drop-out was high even when uncertainty due to missing data was accounted for, and only
27 % of patients completely engaged with treatment. High drop-out was found for all cancers including those
covered by the Ghana National Health Insurance scheme. Multi-variate logistic regression revealed that social,
health condition and systemic factors influence treatment engagement until completion. High missing data was
observed for liver, ovarian, colorectal, gastric, bladder, oesophageal and head and neck and skin cancers, and soft
tissue sarcomas, which limited model fitting.
Conclusion: Treatment drop-out is a critical issue in Northern Ghana. There was high missing data due to the
dynamic, complex and decentralised treatment pathway. Future studies are needed to understand the complex
challenges in data recording.
Policy summary: Treatment drop out is a pertinent issue that policy makers should look to address. Further
discussion with stakeholders involved in cancer treatment and data collection is required to better understand
challenges to routine data collection in the local setting. This will allow policy to be designed to cater for the
impact of multiple intersecting health and social factors on treatment completion.

1. Background

Cancer causes an immense burden globally, which is increasing in
low- and middle-income settings, such as Ghana, where systems are
arguably less prepared to tackle such challenges. We previously con-
ducted a systematic literature review, applying a ‘candidacy’ framework

to articulate the entire patient treatment pathway in Ghana. This high-
lighted treatment acceptance and completion as aspects of the treatment
process that are particularly important to consider in the Ghanaian
context[1]. Women declined treatment for reasons relating to marital
pressure,[2,3] spiritual beliefs[4–7] and finances[5,6,8]; however this
was dynamic, and in some cases they later returned[6]. The majority of
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studies were in breast and cervical cancers, so how other types of cancer
patients engaged with services was unknown[1].

The multiple behaviours around accepting treatment have not yet
been articulated through candidacy, which has been used primarily in
high income settings, where challenges to acceptance are less apparent.
There is evidence to suggest it is a key barrier in the Ghanaian context
and understanding this could be insightful for policy[1,9]. Under-
standing drop-out rates in different subgroups will inform planning of
services cost-effectively and reducing inequality through designing
services to meet the needs of the most vulnerable groups.

Ghanaian cancer treatment access data is mainly focused in Accra
and Kumasi’s tertiary referral centres[1] which also have a higher share
of tertiary public and private facilities[10]. Our review found a resulting
evidence gap in Northern Ghana specifically, where social, cultural,
economic and health systems differences may also influence patients’
behaviours and cancer service engagement; this region is more deprived,
has reduced access to basic amenities[11,12] and differences in
ethnicity also[13].

2. Research question

The research question addressed in this study was “what character-
istics are associated with complete engagement with treatment across all
cancers in adults in Northern Ghana?”

3. Methods

A cross- sector collaborative approach between clinical, policy and
research, was adopted. This first involved a treatment mapping process
followed by an informed data collection and analysis (see results Section
1). The data analysis approach was iterative and took into consideration
insights from the treatment mapping (Fig. 1).

4. Setting

Tamale Teaching Hospital (TTH) was selected as the only tertiary
centre in Northern Ghana. It serves over 4 million people, with a
catchment area covering the five Northern Ghana Regions (North East,
Savana, Upper East, Upper West and Northern regions) but also from
other regions of Ghana, and internationally from Togo and Burkina Faso.
In 2021, an oncology department to treat cancer cases was established
there to facilitate treatment access.

5. Data collection

5.1. Treatment pathways

The first stage was to map out the patient treatment pathway. A
patient treatment map was developed through discussion with TTH
oncology staff and informed by literature reported in other Ghanaian
oncology settings. This map is detailed in Fig. 1 and key themes are
provided as supplementary files. This highlighted data limitation, as-
sumptions, and a suitable outcome measure to use.

5.2. Data extraction

Relevant data was extracted from routinely collected patients record
data for adults (aged 18 and over) with a cancer diagnosis (11/2020–11/
2022) using a bespoke template by two TTH health professionals; this
included both patients who visited the hospital directly and those
referred from facilities across the five northern regions capturing key
demographic information, cancer diagnosis details and treatment
engagement status and associated notes, if available. We contacted pa-
tients referred off-site for radiotherapy and chemo radiation in Accra
and Kumasi referral centres for information about treatment engage-
ment for those with key details missing. Descriptive variables were
sorted into groups (region, education, occupation, cancer type, treat-
ment required, biopsy status); and binary variables were added for
known to have died or had a poor response to the advised treatment.

5.3. Outcome measure

A binary combined measure of whether patients had sufficiently
engaged with their entire treatment plan was used. This was based on
clinical reference of patient records at the time of data extraction and
off-site referral follow-up calls. At this time, homebased treatments were
not available.

6. Data analysis

Data were analysed using R. To align with the ‘treatment complete
engagement’ outcome, several adjustments were made during analysis
to ensure data consistency:

− Where no data was recorded on whether patients had dropped out or
completed treatment, they were coded as missing

− patients known to have died during treatment had their engagement
outcome coded as missing (we tested the impact this assumption had

Fig. 1. Treatment map.
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on the data analysis through exploring correlations descriptively and
with non-parametric statistics)

− Patients reported to have a poor response to chemotherapy but
remained in care and current patients were code as engaged (current
patients cross checks in April 2023)

− Patients with a poor response who left care were coded as missing.

Date of death and last appointment was not always recorded.
Therefore, those coded as dead were treated as missing treatment
engagement data.

Patients could require different types of treatment based on their
clinical need. We define engagement based on the clinical recommen-
dations for any treatment module.

Current patients (attended within 2 months of data extraction) were
also cross-checked to ascertain if they were engaged to the present
period.

Exploratory sensitivity checks (using descriptive statistics and logit
regression) were carried out to test how assumptions made affected the
subsequent analysis.

6.1. Prediction of treatment drop-out using logistic regression analysis

A multivariate logistic regression model was fitted. Initially all var-
iables significant in univariate analysis or with rationale for influence
were initially included in the multivariate model (Sex, National Health
Insurance Scheme (NHIS) status, education, age, region (Northern,
Upper East or other), treatment types, occupation, stage, breast and
cervical cancers). However, high levels of partial missingness meant a
large amount of data points were removed in the combined model. We
explored the effect of variables which considerably reduced the size of
the dataset or had multiple small groups which restricted model fitting.
Sensitivity checks assessed the impact of the selectionmade. Variables in
the initial and selected model, along with their fitting parameters are
reported. Interaction terms were explored for significant variables with
rationale for joint effect. The effect interaction terms had on model
fitting parameters were reported

We inspected the sample used in the model and deviance from the
full dataset (which included partial cases) to identify how data repre-
sents the full dataset.

6.2. Handling missing data

Given the high amount of missing data and the difference between
the sample and the full dataset, we conducted a series of analyses to
assess the impact of the missing data, firstly through exploratory, then
through sensitivity analysis.

Due to significant associations between the observed variables and
missing outcome variables, missing data were assumed to be missing at
random (MAR); for this reason, we performed a sensitivity analysis using
multiple imputation. Multiple imputation using chained equations
(MICE) was conducted. The imputation included all variables that were
included in the logistic regression as well as other variables that were
found to correlate with the outcome variable missingness or had high
rationale to be linked to missingness. We compared the characteristics of
the imputed dataset with the full dataset and complete case only data
used in the logistic regression model. We graphically reported the
outcome variable for the complete case sample, original dataset with
missing data and the imputed dataset. Sensitivity analysis was con-
ducted through comparing the parameters of the logistic regression
using the final model and presented graphically. Further exploration of
variables (that could not be included in the original analysis due to high
missingness) were explored using the imputed dataset.

7. Results

7.1. Patient characteristics

Four hundred and ninety three (493) patients’ information were
included in the analyses. The median age was 39 years, 35 % were
males, 57 % were from northern region. Breast and cervical cancers
were the most common cancers accounting for 37 % of cases. Most pa-
tients were from a low socio-economic group; 75 % of the patients were
reported to have no educational background. 72 % were insured by the
National Health Insurance Scheme. A summary of the patients’ char-
acteristics is provided in Table 1. Treatment engagement was low at
27 %, where known, and the greatest proportion of patients presented at
a late stage (4) where known. Engagement was 39 % for breast and
cervical cancers, which are anticipated to be covered by national in-
surance. However, for 33.1 % (25/78) of these cases, financial barriers
were noted in their records as the reason for dropping out.

7.2. Univariate analysis of predictors of treatment engagement

Non-parametric and univariate logistic regression analysis suggested
significant impact of social demographic factors and those related to
disease and treatment, summarised in Table 2.

7.3. Multivariate logistic regression of predictors of treatment engagement

During model fitting occupation and stage reduced fitting signifi-
cantly and were removed. Education was treated as a binary variable (no

Table 1
Summary of characteristics of dataset.

Characteristic N= 493

Complete treatment
engagement

72 (27 %), unknown 224

Age 51 (39,67)
Sex Female 318(65 %)

Male 175 (35 %)
Educational status None 369 (75 %)

Primary 15 (3 %)
Junior High School 26 (5.3 %)
Senior High School 28 (5.7 %)
Tertiary 54 (11 %)
Unknown = 1

Occupational group Group 11 291 (60 %)
Group 21 39 (8 %)
Retired 17 (3.5 %)
Student 19 (3.9 %)
Unemployed 119 (25 %)
Unknown 8

Region (grouped) Northern 263 (57 %)
Other 101 (22 %)
Upper East 98 (21 %)
Unknown 31

NHIS Status Yes = 353 (72 %)
Unknown 3

Breast or cervical case Yes = 183 (36 %)
Treatment type advised Chemo + surgery 72(28 %)

Chemo + surgery + radiotherapy (offsite) 109
(42 %)
Palliative (supportive) care 53 (20 %)
Surgery only 26 (10 %)
Unknown 233

Biopsy status Yes = 420 (86 %)
Unknown = 5

Died Yes = 45 (15 %)
Unknown 191

Poor response Yes = 10 (3.3 %)
Unknown = 191

N(%);Median(IQR)
Group 1: unskilled occupations (not requiring further education), Group 2:
skilled occupations (requiring further education or training)
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education or education). An NHIS status and breast and cervical cases
interaction covariate was explored but had a p value of 0.99, so was not
included in the selected model. The model fitting for the initial model
with all variables, the selected model and the model with the interaction
term, are reported in Table 3.

A visual to show the coefficients and their certainty is provided in
Fig. 2. Having NHIS and only requiring surgery were significant at 95 %
in the combined model.

The differences between data in the selected model and the full
dataset are shown in supplementary table 1.

7.4. Certainty in results using sensitivity analysis accounting for missing
data

The outcome variable was missing for 224/493 45.4 % of cases.
Missing outcome data was 30.6 % (56/183) for breast and cervical cases
treated in oncology. For other cases, outcome data was missing for

54.2 % (168/310). Levels of missing data for all variables is highlighted
in Fig. 3. There was correlation between some observed variables and
likelihood of the outcome missingness (Table 4). This included breast or
cervical cancers, sex, stage, biopsy and treatment type required. For
treatment type required, those cured by surgery alone were less likely to
have missing data, which suggests missingness was not more likely for
curative cases where less follow up may be obtained. It was not possible
to assess a correlation between individual cancer types due to small
group sizes. There was no outcome variable for those who died during
treatment, however death during treatment correlated with several
other significant variables and was included in the MICE. The dataset
containing missing data and imputed dataset both gave a proportion of
27 % treatment complete engagement. This was 18 % in the sample of
complete case data used in the selected logistic regression model.
(Fig. 4).

The imputed data and complete case sample regression coefficients
are compared in Fig. 5. NHIS coverage and requiring surgery only are
significant in the complete case analysis. After imputation, NHIS
coverage is no longer significant and breast and cervical cancer becomes
significant. There was better alignment between the imputed and orig-
inal dataset than the complete case sample and the original dataset
(supplementary table 1).

8. Discussion

This study has highlighted several pertinent findings regarding the
treatment process and levels of cancer treatment engagement in North
Ghana. Firstly, the treatment pathway is multi-layered, dynamic and
nonlinear. This is not easily captured in standard recording procedures
making it challenging to assess. This is compounded by a decentralised
nature of patient care, meaning patients move between treatment cen-
tres without continuity. This is important for future studies to be able to
accurately assess treatment outcomes. Complete treatment engagement
is under 30 % after sensitivity analysis, suggesting urgent attention is
required to improve treatment engagement. Our results suggest factors
associated with treatment engagement, including the treatment mo-
dality, cancer type and region. However, the high degree of missing data
led to poor model fit. Further study with more complete datasets would
could inform equitable service design. With larger or more complete
datasets, models to inspect intersecting inequalities in health outcomes,
such as Multilevel Analysis of Individual Heterogeneity and Discrimi-
natory Accuracy (MAIHDA)[14], could be explored. Better

Table 2
Results from univariate regression.

Variable P value
(P<0.05)

Odd
ratio

Confidence
intervals

Stage (4 reference):
Stage1
Stage 2
Stage 3

0.00065
0.41
0.0012

18
2.1
2.9

3.9–128
0.28–10
1.6–5.8

Treatment (ref = Chemo/
surgery)
Radiotherapy offsite
Palliative
Surgery only

0.85 0.33
1.1e− 06

0.91
0.45 27

0.36–2.4
0.064–1.9
7.7–113

Sex (M) 0.14 0.61 0.31–1.2
Age 0.91 0.99 0.98–1.0
Northern region 0.037 1.9 1.0–3.4
UE region 0.06 0.47 0.21–0.99
NHIS insured 0.0026 3.2 1.6–7.3
Education (ref = no)

Primary
Junior
Senior
Tertiary

0.25
0.21
0.11
0.077

0.29
0.27
2.5
2.0

0.016–1.6
0.014–1.4
0.78–7.9
0.91–4.3

Breast and cervical (2 binary
variables)

0.00014
0.0063

3.2
3.3

1.8–6.0
1.4–7.6

Breast and cervical as 1
combined variable*

0.0000053 3.3 1.9–5.8

Table 3
Parameters of logistic regression model estimating socio economic and health system factors’ association with treatment complete engagement in adult cancer patients
in Tamale Teaching Hospital (TTH).

Parameter Null
model 0

Model 1 with all variables and
education as 5 level factora

Model 2 (model 2 with
stage removed)b

Final selected
model 3c

Model 3 with interaction effect of NHIS
and breast/cervical casesd

Observations included
(n)

269 163 186 190 190

Pseudo-R2 (Cragg-Uhler,
McFadden)

0 0.53, 0.40 0.45, 0.33 0.42, 0.31 0.44, 0.33

Xb 0 67.42 (p=0.00)
df = 20

60.17 (p = 0.00)
df = 17

56.32 (p = 0.00)
df = 10

60.59 (p = 0.00) df = 11

AIC 314.53 141.52 155.71 147.21 144.94
BIC 318.13 206.49 213.78 183.98 183.91

*breast/cervical cancer
a Variables included: sex, NHIS status (insured/uninsured), education (primary, junior high school, senior high school, tertiary or none), stage, occupational group

(unemployed, group 1 (low cadre), group 2 (professional), retired, student), age, region (Northern, Upper East, other), whether breast or cervical cancer, modalities of
treatment offered

b Variables included: sex, NHIS status (insured/uninsured), education (primary, junior high school, senior high school, tertiary or none), occupational group
(unemployed, group 1 (low cadre), group 2 (professional), retired, student), age, region (Northern, Upper East, other), whether breast or cervical cancer, modalities of
treatment offered

c Variables included: sex, NHIS status (insured/uninsured), education (some/none), age, region (Northern, Upper East, other), whether breast or cervical cancer,
modalities of treatment offered

d Variables included: sex, NHIS status (insured/uninsured), education (some/none), age, region (Northern, Upper East, other), whether breast or cervical cancer,
modalities of treatment offered, NHIS status
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understanding of how data reporting systems can be locally tailored to
efficiently monitor service uptake and provide real time feedback to
clinical staff is required.

This study supports a growing body of mixed method literature
indicating barriers to cancer treatment engagement in Ghana[1,4,8,15].
Our study adds evidence on multiple cancer types in Northern Ghana. In
two previous studies, distance was not deemed to significantly influence
patient access to health services[16,17]. However, another qualitative
study in the Volta Region suggested that lack of facilities in rural areas
could lead to delays in seeking cervical cancer treatment[18]. Previous
research has also highlighted low-income patients are more likely to

Fig. 2. Coefficients of variables included in the final logit regression model.

Fig. 3. Overview of missing data for a) each variable in the model b) proportions of missing variables (corresponding to purple squares).

Table 4
Results from significant tests (Fishers) for variables associated
with missingness.

Variable P value

Breast or cervical cancers 3.824e− 07
Sex 6.791e− 05
Stage 5.084e− 05
Biopsy 2.2e− 16
Treatment type 6.601e− 07
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experience longer wait times[19]. Financial barriers to treatment have
been reported for prostate[20], breast[21] and cervical cancer[18],
especially for those from low income backgrounds[18,21]. Some
research indicates that financial barriers have an impact regardless of
socioeconomic status[15]. We found that financial barriers were
frequently cited as a reason for not completely engaging with treatment,
including for cancers anticipated to be covered by the NHIS such as
breast and cervical cancer. This aligns with findings in other settings in
Ghana where breast and cervical cancer patients have expressed frus-
tration at their treatment not being covered by the NHIS[22,23]. A study
published in 2022 found the average expenditure for the household of a
breast cancer patient to be 990.40 USD[24]. Prostate cancer is antici-
pated to be covered by the NHIS from 2023[25]. Reports suggest pros-
tate cancer patients face an overwhelming financial burden due to
diagnostic, surgery and medical treatment costs in 2022[26].

This study highlighted several cancers have poor engagement rates,
such as liver, ovarian, colorectal, gastric, bladder, oesophageal and head
and neck cancers. This is insightful given the lack of evidence our pre-
vious literature review identified[1]. For these cancers, as well as
several others, there was high missingness. Further understanding is to

be sought through qualitative research methods.
There was no significant association between breast and cervical

cases and treatment engagement in the complete case dataset model, but
this became significant after MICE. This suggests that the other cancer
cases, which had a higher proportion of missing data on outcomes, were
less likely to completely engage with treatment based on estimations of
their values using observed data. There is rationale for this being an
accurate estimation as anecdotal reports suggest cancers other than
breast and cervical cancer have higher drop-out rates.

9. Strengths and limitations

To ensure that the findings were locally relevant, we implemented a
cross-sector collaboration, involving clinical staff and policy makers.
Routinely collected data were accessed from the TTH electronic
reporting system and verified by clinical staff, who were informed and
consulted throughout the data sorting and analysis process, to ensure
real-world validity.

The mapping process highlighted limitations and challenges in
reporting the treatment process that future work could address. Since
moving to an electronic recording system in November 2020, the pa-
tient’s medical records are input into the LHIMS system. This is gener-
ally intended for health practitioners so although the records are
electronic, they are not designed for research use, so do not contain
structured data for quantitative analysis. The electronic recording sys-
tem contains details of clinic visits and outcomes but is often supple-
mented with routine follow up scheduling captured by written notes.
Routines with respect to documentation of patient repeat appointments
and clinic attendance vary depending on the department and clinical
staff.

Cancer treatment at TTH is mostly centralised at the oncology
department but cases are seen and treated in other departments. For
reasons including drop out and offsite referral, not all patients will reach
the oncology department. The data reporting routines required to verify
electronic reporting were not known outside of oncology. Therefore,
only partial datasets on these patients are recorded.

Within oncology, staff highlighted it is common that patients often
pause treatment whilst they gather funds. Thus, it is a challenge to
ascertain whether patients are currently still engaged in treatment.
Furthermore, as not all treatments can be provided at TTH, patients are
referred for radiotherapy and chemoradiation at larger facilities in
Kumasi and Accra.

Conducting a biopsy with immunohistology staining is routine in the
oncology department. Anecdotal reports suggest this is not carried out in
all departments due to the costs involved. Staff prefer not to financially
burden late-stage palliative patients, yet his creates uncertainty in the
diagnosis. It is equally important to weigh up these limitations with the
ethical implications of additional tests.

As not all cancers may be clinically diagnosed and electronically
reported, it is likely that the dataset may underestimate hospital cases.
In addition, not all cancer cases in the region may reach TTH. This may
include patients seen at private facilities or from district facilities who
are too sick or poor may to travel. The latter group, that may be missing
from the data, represent those most vulnerable in Northern Ghana.

The mapping exercise was conducted to argument the data analysis
and thus took at TTH oncology perspective. However, the value of
obtaining other perspectives (primary care, community health centres,
referring district hospitals) was identified. Thus, further work has sought
to capture and integrate other perspectives on the pathway.

There were several limitations with the dataset as well as those
imposed by the high levels of missing data. A key assumption was that
data is missing at random. Missing not at random corresponds to missing
data that cannot be accounted for by the observed variables. This could
be the case if there were unobserved variables which were not consid-
ered but had an effect on how likely patients were to have missing data
and affected the outcome variable.

Fig. 4. Proportion of patients completely engaging treatment for each dataset
in the sensitivity analysis.

Fig. 5. coefficients for the regression model for the complete case (blue) and
imputed dataset (orange).
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Another limitation was that the Northern region was over-
represented. Although the treatment facility serves all five northern
regions, the region called ‘Northern’ where the facility resides accoun-
ted for most cases. This suggests less cases from other regions reach the
tertiary facility. It may also be due to under-reporting. The location that
patients indicate in demographic information may not be accurate if
they report temporary lodgings when travelling for treatment.
Furthermore, when location is unknown, ‘Northern’ region is input by
the computer system as a default.

The multi-modal nature of treatment meant that patients had to be
followed up. Follow-ups were conducted by staff who spoke local lan-
guages and had experience dealing with the patients to provide appro-
priate counselling. Staff phoned patients to ask whether they attended
their referrals and completed radiotherapy. Both staff and patients’
feedback this was a valuable experience. Staff received gratitude which
was reassuring. The patients used this as an opportunity to feedback
about the services. This has been more widely adopted since this study.

Quality data is key for planning cancer care. This study has high-
lighted there would be value in bringing together structured cancer case
reporting between units at TTH, as well as working with district and
private facilities. Further research is needed to understand the treatment
process, the limitations in data gathering, and how capacity can be built
between departments. Within this, it will be important to bring together
different perspectives to join up the approach between departments and
facilities.

Funding

This research was funded by Wellcome as part of a PhD studentship
[108903/B/15/Z].

CRediT authorship contribution statement

Richard Cooper: Writing – review & editing, Supervision. Chloe
Zabrina Tuck: Writing – original draft, Visualization, Validation, Proj-
ect administration, Methodology, Formal analysis, Conceptualization.
Hamza Suraj: Validation. Laura Gray: Writing – review & editing,
Supervision. Abdul-Rashid Timtoni Iddrisu: Validation. Richmond
Aryeetey: Writing – review & editing, Supervision. Tampuri Rahman
Abane: Validation. Robert Akparibo: Writing – review & editing, Su-
pervision. Braimah Abubakari Baba: Supervision.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data Availability

The dataset was anonymised and made available from TTH internal
records department following ethical review and approval. This is not
publicly available.

Acknowledgements

The authors would like to thank the oncology department, research
department and all other staff at TTH who supported this project.
Additionally, the support of the University of Ghana and University of
Sheffield staff and PGR community.

Author contribution

CT conceptualised the study with guidance from RAk, LG, RC, ABB
and RAr. Data extraction and verification was performed by TRA, HS
and ARTI at TTH, who also supported and advised throughout the data

sorting process and on the primary results. RAk, LG, RC and RAr
reviewed a draft manuscript and made intellectual inputs to improve
quality. All authors read and approved the final manuscript. CT is
responsible for the overall content as guarantor and accepts full re-
sponsibility for the work and controlled the decision to publish. The
corresponding author (CT) attests that all listed authors meet authorship
criteria and that no others meeting the criteria have been omitted.

Ethics approval

Ethical review and approval was obtained through Ghana Health
Service Ethics Review Board (GHS-ERC:019/07/22) and ethical clear-
ance provided by TTH.

Consent for publication

Not applicable. Consent was not required as no human participants
were involved in this study.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.jcpo.2024.100497.

References

[1] C.Z. Tuck, R. Akparibo, L.A. Gray, R.N.O. Aryeetey, R. Cooper, What influences
cancer treatment service access in Ghana? A critical interpretive synthesis, BMJ
Open 12 (2022) e065153, https://doi.org/10.1136/bmjopen-2022-065153.

[2] K.A. Hobenu, F. Naab, A qualitative study of the physical consequences
experienced by women with cervical cancer in Accra, Ghana, Afr. J. Midwifery
Womens Health 14 (2020) 2–12, https://doi.org/10.12968/ajmw.2019.0006.

[3] A.B. Bonsu, B.P. Ncama, Recognizing and appraising symptoms of breast cancer as
a reason for delayed presentation in Ghanaian women: A qualitative study, PloS
One 14 (2019) e0208773, https://doi.org/10.1371/journal.pone.0208773.

[4] W. Mburu, A.B. BOAMAH MENSAH, B. Virnig, J. Amuasi, B. Awuah, C. Porta,
E. Osei-Bonsu, S. Kulasingam, Pathways to Breast Cancer Diagnosis and Treatment
Among Women in Ghana: A Qualitative Study, Womens Health Rep 2 (2021)
234–244, https://doi.org/10.1089/whr.2020.0117.

[5] O.A. Sanuade, H. Ayettey, S. Hewlett, F. Dedey, L. Wu, T. Akingbola, G. Ogedegbe,
A. de-Graft Aikins, Understanding the causes of breast cancer treatment delays at a
teaching hospital in Ghana, J. Health Psychol. 26 (2021) 357–366, https://doi.org/
10.1177/1359105318814152.

[6] M. Iddrisu, L. Aziato, L.A. Ohene, Socioeconomic impact of breast cancer on young
women in Ghana: A qualitative study, Nurs. Open 8 (2021) 29–38, https://doi.org/
10.1002/nop2.590.

[7] A. Asobayire, R. Barley, Women’s cultural perceptions and attitudes towards breast
cancer: Northern Ghana, Health Promot. Int. 30 (2015) 647–657, https://doi.org/
10.1093/heapro/dat087.

[8] Y. Nartey, P. Hill, K. Amo-Antwi, R. Asmah, K. Nyarko, J. Yarney, N. Damale,
B. Cox, Recommendations for cervical cancer prevention and control in Ghana:
public education and human papillomavirus vaccination, Ghana Med. J. 52 (2018)
94–102, https://doi.org/10.4314/gmj.v52i2.6.

[9] C.Z. Tuck, R. Cooper, R. Aryeetey, L.A. Gray, R. Akparibo, A critical review and
analysis of the context, current burden, and application of policy to improve cancer
equity in Ghana, Int. J. Equity Health 22 (2023) 254, https://doi.org/10.1186/
s12939-023-02067-2.

[10] H. Wang, N. Otoo, L. Dsane-Selby, Ghana National Health Insurance Scheme:
Improving Financial Sustainability Based on Expenditure Review, The World Bank,
2017, https://doi.org/10.1596/978-1-4648-1117-3.

[11] Ghana Statistical Service (GSS), Ghana Health Service (GHS), and ICF
International. 2015., Ghana Demographic and Health Survey 2014., GSS, GHS, and
ICF International, Rockville, Maryland, USA, n.d. 〈https://dhsprogram.
com/pubs/pdf/FR307/FR307.pdf〉.

[12] Ghana Statistical Service (GSS) and ICF, Ghana Malaria Indicator Survey 2019.,
GSS and ICF, Accra, Ghana, and Rockville, Maryland, USA, 2020. 〈https://dh
sprogram.com/pubs/pdf/MIS35/MIS35.pdf〉.

[13] J.K. Ganle, Ethnic disparities in utilisation of maternal health care services in
Ghana: evidence from the 2007 Ghana Maternal Health Survey, Ethn. Health 21
(2016) 85–101, https://doi.org/10.1080/13557858.2015.1015499.

[14] J. Merlo, Multilevel analysis of individual heterogeneity and discriminatory
accuracy (MAIHDA) within an intersectional framework, Soc. Sci. Med. 203 (2018)
74–80, https://doi.org/10.1016/j.socscimed.2017.12.026.

[15] O.A. Sanuade, H. Ayettey, S. Hewlett, F. Dedey, L. Wu, T. Akingbola, G. Ogedegbe,
A. de-Graft Aikins, Understanding the causes of breast cancer treatment delays at a
teaching hospital in Ghana, J. Health Psychol. 26 (2021) 357–366, https://doi.org/
10.1177/1359105318814152.

C. Tuck et al. Journal of Cancer Policy 41 (2024) 100497 

7 

https://doi.org/10.1016/j.jcpo.2024.100497
https://doi.org/10.1136/bmjopen-2022-065153
https://doi.org/10.12968/ajmw.2019.0006
https://doi.org/10.1371/journal.pone.0208773
https://doi.org/10.1089/whr.2020.0117
https://doi.org/10.1177/1359105318814152
https://doi.org/10.1177/1359105318814152
https://doi.org/10.1002/nop2.590
https://doi.org/10.1002/nop2.590
https://doi.org/10.1093/heapro/dat087
https://doi.org/10.1093/heapro/dat087
https://doi.org/10.4314/gmj.v52i2.6
https://doi.org/10.1186/s12939-023-02067-2
https://doi.org/10.1186/s12939-023-02067-2
https://doi.org/10.1596/978-1-4648-1117-3
https://dhsprogram.com/pubs/pdf/FR307/FR307.pdf
https://dhsprogram.com/pubs/pdf/FR307/FR307.pdf
https://dhsprogram.com/pubs/pdf/MIS35/MIS35.pdf
https://dhsprogram.com/pubs/pdf/MIS35/MIS35.pdf
https://doi.org/10.1080/13557858.2015.1015499
https://doi.org/10.1016/j.socscimed.2017.12.026
https://doi.org/10.1177/1359105318814152
https://doi.org/10.1177/1359105318814152


[16] M. Obrist, E. Osei-Bonsu, B. Awuah, S. Watanabe-Galloway, S.D. Merajver,
K. Schmid, A.S. Soliman, Factors related to incomplete treatment of breast cancer
in Kumasi, Ghana, Breast Edinb. Scotl. 23 (2014) 821–828, https://doi.org/
10.1016/j.breast.2014.08.014.

[17] L.A. Brinton, B. Awuah, J. Nat Clegg-Lamptey, B. Wiafe-Addai, D. Ansong, K.
M. Nyarko, S. Wiafe, J. Yarney, R. Biritwum, M. Brotzman, A.A. Adjei, E. Adjei,
F. Aitpillah, L. Edusei, F. Dedey, S.J. Nyante, J. Oppong, E. Osei-Bonsu, N. Titiloye,
V. Vanderpuye, E. Brew Abaidoo, B. Arhin, I. Boakye, M. Frempong, N. Ohene Oti,
V. Okyne, J.D. Figueroa, Design considerations for identifying breast cancer risk
factors in a population-based study in Africa, Int. J. Cancer 140 (2017) 2667–2677,
https://doi.org/10.1002/ijc.30688.

[18] C. Binka, S.H. Nyarko, K. Awusabo-Asare, D.T. Doku, Barriers to the Uptake of
Cervical Cancer Screening and Treatment among Rural Women in Ghana, BioMed
Res. Int. 2019 (2019) 6320938, https://doi.org/10.1155/2019/6320938.

[19] F. Dedey, L. Wu, H. Ayettey, O.A. Sanuade, T.S. Akingbola, S.A. Hewlett, B.
O. Tayo, H.V. Cole, A. de-Graft Aikins, G. Ogedegbe, R. Adanu, Factors Associated
With Waiting Time for Breast Cancer Treatment in a Teaching Hospital in Ghana,
Health Educ. Behav. Off. Publ. Soc. Public Health Educ. 43 (2016) 420–427,
https://doi.org/10.1177/1090198115620417.

[20] K. Yamoah, K. Beecham, S.E. Hegarty, T. Hyslop, T. Showalter, J. Yarney, Early
results of prostate cancer radiation therapy: an analysis with emphasis on research
strategies to improve treatment delivery and outcomes, BMC Cancer 13 (2013) 23,
https://doi.org/10.1186/1471-2407-13-23.

[21] C. Asoogo, S.E. Duma, Factors contributing to late breast cancer presentation for
health care amongst women in Kumasi, Ghana, Curationis 38 (2015), https://doi.
org/10.4102/curationis.v38i1.1287.

[22] Y.M. Martei, V. Vanderpuye, B.A. Jones, Fear of Mastectomy Associated with
Delayed Breast Cancer Presentation Among Ghanaian Women, The Oncologist 23
(2018) 1446–1452, https://doi.org/10.1634/theoncologist.2017-0409.

[23] F. Agbokey, E. Kudzawu, M. Dzodzomenyo, K.A. Ae-Ngibise, S. Owusu-Agyei, K.
P. Asante, Knowledge and Health Seeking Behaviour of Breast Cancer Patients in
Ghana, Int. J. Breast Cancer 2019 (2019) 5239840, https://doi.org/10.1155/
2019/5239840.

[24] K.K. Adanu, E.C. Bansah, D. Adedia, M. Aikins, Household treatment cost of breast
cancer and cost coping strategies from a tertiary facility in Ghana, PLOS Glob.
Public Health 2 (2022) e0000268, https://doi.org/10.1371/journal.
pgph.0000268.

[25] P. Nyojah Dalafu, NHIS to cover prostate cancer, mental health, Dly. Statesman
Ghana Online (2022). 〈https://dailystatesman.com.gh/nhis-to-cover-prostate-canc
er-mental-health/〉.

[26] E. Wiafe, K.B. Mensah, K.A.A. Appiah, F. Oosthuizen, V. Bangalee, The direct cost
incurred by patients and caregivers in diagnosing and managing prostate cancer in
Ghana, BMC Health Serv. Res. 22 (2022) 1105, https://doi.org/10.1186/s12913-
022-08476-3.

C. Tuck et al. Journal of Cancer Policy 41 (2024) 100497 

8 

https://doi.org/10.1016/j.breast.2014.08.014
https://doi.org/10.1016/j.breast.2014.08.014
https://doi.org/10.1002/ijc.30688
https://doi.org/10.1155/2019/6320938
https://doi.org/10.1177/1090198115620417
https://doi.org/10.1186/1471-2407-13-23
https://doi.org/10.4102/curationis.v38i1.1287
https://doi.org/10.4102/curationis.v38i1.1287
https://doi.org/10.1634/theoncologist.2017-0409
https://doi.org/10.1155/2019/5239840
https://doi.org/10.1155/2019/5239840
https://doi.org/10.1371/journal.pgph.0000268
https://doi.org/10.1371/journal.pgph.0000268
https://dailystatesman.com.gh/nhis-to-cover-prostate-cancer-mental-health/
https://dailystatesman.com.gh/nhis-to-cover-prostate-cancer-mental-health/
https://doi.org/10.1186/s12913-022-08476-3
https://doi.org/10.1186/s12913-022-08476-3

	A cross-sector approach to explore socio-ecological associations with treatment engagement behaviours in Northern Ghana
	1 Background
	2 Research question
	3 Methods
	4 Setting
	5 Data collection
	5.1 Treatment pathways
	5.2 Data extraction
	5.3 Outcome measure

	6 Data analysis
	6.1 Prediction of treatment drop-out using logistic regression analysis
	6.2 Handling missing data

	7 Results
	7.1 Patient characteristics
	7.2 Univariate analysis of predictors of treatment engagement
	7.3 Multivariate logistic regression of predictors of treatment engagement
	7.4 Certainty in results using sensitivity analysis accounting for missing data

	8 Discussion
	9 Strengths and limitations
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Data Availability
	Acknowledgements
	Author contribution
	Ethics approval
	Consent for publication
	Appendix A Supporting information
	References


