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Cancer is a rising problem across the world with a 33%
increase in global cases of cancer between 2005 and 2015
[1]. The increase has been maximum in countries with the
lowest development [1]. While LMICs bear a major share
of the burden of cancer [1–3], very few LMICs have a
comprehensive cancer prevention strategy in place.This leads
to a high proportion of patients presenting at tertiary care
centres at late stages of cancer, when treatment is most
difficult and costly and survival is poor [4]. In the absence
of adequate treatment capacity in most LMICs, patients
presenting at later stages significantly increase the burden of
disease. Lack of palliative care [5] compounds this situation
further resulting in anunfortunate scenariowhere a diagnosis
of cancer is equated with death in most LMICs. With
reducing levels of infectious diseases and rising life expectan-
cies, LMICs are recognizing that cancer needs to become
a health priority. However, the essential steps required to
prevent cancer and avoid the later consequences are still
lacking emphasis. With the above scenario in mind, we had
issued a call for papers that focused on cancer prevention in
LMICs.

Overall, it was observed that research on cancer and
especially cancer prevention in LMICs was limited [6].
Among the cancer research that is being done in LMICs, a
lot of research is not of good quality. Also, most of the focus
is currently on building capacity and conducting research
related to cancer treatment, and cancer prevention takes a
back seat, for cancer prevention requires not only facilities
and human resources on the health system side but also
awareness and the will and ability to pay for preventive
services on the population side. Given the situation in most
LMICs, both sides fall short of reaching a point where cancer

prevention can be a realistic scenario. Regarding this, it is
important to note the recommendations of the Breast Health
Global Initiative (BHGI) which has created guidelines for
breast cancer prevention while considering the economic
situation of a particular nation [7]. We need to focus more on
cancer prevention in LMICs, and while the job of the health
providers and researchers including thosewho contributed to
this special issue is commendable, there is immense scope for
more to be done.

Subhojit Dey
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Background. About 65% of cancer deaths globally occur in low to middle income countries (LMICs) where prioritization and
allocation of resources to cancer care are often quite poor. In the absence of governmental focus on this problem, public-private
partnerships may be an avenue to provide effective cancer control. Methods.This manuscript highlights the establishment of a
nongovernmental organization (NGO) to stimulate the development of partnerships between oncology professionals, private
enterprise, and academic institutions, both locally and internationally. Examples of capacity building, grant support, establishment
of collaborative networks, and the development of a facility to provide clinical care are highlighted. Results. Collaborations were
established between oncology professionals at academic institutions in the US and Nigeria. Cancer control workshops were
conducted in Nigeria with grant support from the Union for International Cancer Control (UICC). A monthly tumor board
conference was established at LASUTH in Lagos, and further capacity building is underway with grant support from the United
States NCI. An outpatient, privately funded oncology clinic in Lagos has been launched.Conclusion. In LMICs, effective partnership
between public and private institutions can lead to tangible strides in cancer control.The use of creative healthcare financingmodels
can also support positive change.

1. Background

The incidence of cancer is rising more rapidly in developing
rather than industrialized countries. While 14.1 million new
cancer cases and 8.2 million cancer deaths were reported
worldwide in 2012, 57% (8 million) of new cancer cases and
65% (5.3 million) of the cancer deaths occurred in the less
developed countries [1]. Low to middle income countries
(LMICs) bear a disproportionate burden of cancer related
deaths because they are less prepared to combat the disease
[2]. Public academic institutions in such countries often

have qualified individuals who are committed to improving
these dismal statistics. However, the resources available for
such efforts are markedly limited, centrally controlled, and
given low priority. The solution to the challenge of providing
affordable and effective care will not be simple nor will it be
solved by a single initiative.

The key will lie in a multitude of efforts and initiatives.
Rather than totally relying on the central government, public-
private partnerships may contribute significantly to effective
cancer control efforts. The aim of this descriptive report
is to highlight the development of one such initiative in
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Nigeria, which is a lower middle income country [3] and
lacks a comprehensive cancer center anywhere in the entire
country. Such an institution would be able to serve as a
focal point for the provision of clinical care, training of
medical and ancillary personnel, and the coordination of
research efforts. Clinical services offered at this center would
include cancer screening, diagnostic imaging/interventions,
surgical, medical, and radiation oncology treatment, and
palliative care. Thus, the primary objective of this facility
would be to translate academic cancer control knowledge to
clinical application at the community level. Some aspects of
the strategy employed in approaching the enormous cancer
problem in Nigeria may be applicable to other countries.

2. Methods

A nongovernmental organization (NGO) was created in
Lagos, Nigeria, by individuals interested in enhancing cancer
care with the goal of stimulating the development of broad
partnerships between oncology professionals, private enter-
prise, and academic institutions, locally and internationally.
The founding objectives of this organization were to pro-
mote capacity building, establish collaborative networks, and
develop a facility to provide clinical care. University teaching
hospitals and nongovernmental organizations willing to par-
ticipate as collaborative partners were identified.

Cancer control workshops were organized with support
from the Union for International Cancer Control (UICC)
[4, 5]. These workshops were seen as a cost-effective method
to commence capacity building. Preliminary work for these
workshops resulted in the development of memoranda of
understanding signed between organizations in Nigeria and
the United States to facilitate cooperative program develop-
ment. Two workshops were provided, one in Enugu in 2009
[4] and the other in Lagos in 2013 [5], which consisted of
didactic presentations, case studies, and break-out sessions
which facilitated the exchange of ideas. Several needs were
identified to be common across the two workshops and one
in particular was the development of a center solely focused
on cancer care.

Realizing the importance of the government in healthcare
delivery, attempts were made to secure the commitment of
the federal government and subsequently two state govern-
ments to fund the establishment of a cancer center. When
these efforts failed to yield tangible results, a decision was
made to seek private funding for the development of a facility
focusing on early diagnosis of cancers and the provision of
selected clinical services. Given themagnitude of the task, the
project was broken up into several phases:

(i) 1st phase: outpatient cancer clinic,

(ii) 2nd phase: clinical cancer center,

(iii) 3rd phase: comprehensive cancer center,

(iv) 4th phase: establishment of cancer centers in other
cities.

3. Results

The initial nongovernmental organization that was estab-
lished in response to the Nigerian cancer challenge was
the Foundation for Cancer Care in West Africa (FCCWA).
It is located in Lagos, Nigeria, which is the largest city
in the subcontinent. It is led by a team of medical and
nonmedical volunteers with broad academic and community
ties. Thus, collaborative engagement was the central strategy
for building alliances. Another NGO that was very important
in the early activities of the Foundation was the “Breast
without Spot” (BWS) Foundation, led by an accomplished
academic physician and based in Enugu, Nigeria. Its activities
focus on cancer control advocacy and quickly expanded
from just one to 21 of the 36 states in Nigeria. FCCWA and
BWS collaborated in facilitating the initial cancer control
workshop in 2009 and the partnership has extended to
cancer awareness events in other parts of the country and an
effort to deploy community health educators to decrease late
presentation of breast cancer patients.

Collaborations were established between oncology pro-
fessionals at the Roswell Park Cancer Institute (RPCI) in
Buffalo,NY,USA; theUniversity ofNigeria TeachingHospital
(UNTH) in Enugu, Nigeria; and the Lagos State University
Teaching Hospital (LASUTH) in Lagos, Nigeria. RPCI is
the oldest comprehensive cancer center in the United States
and is dedicated to cancer prevention, clinical care, and
translational research. It receives support from the state
of New York and from the United States National Cancer
Institute. UNTH is a federal government tertiary medical
center that is partnered with the University of Nigeria Col-
lege of Medicine. Similarly, LASUTH is a state government
tertiary medical center that is partnered with the Lagos State
University College of Medicine. Cancer control workshops
were conducted in Enugu in 2009 and in Lagos in 2013
with grant support from the Union for International Cancer
Control (UICC) [4, 5] and involved teaching faculty from
the US and from Nigeria with opportunities to learn from
one another. One of the primary needs expressed at these
workshops was the desire for continued communications and
consultations with health professionals in the United States.
Therefore, amonthly tumor board conferencewas established
at LASUTH where both prospective and retrospective cases
could be discussed amongst a vast spectrum of clinicians. For
the initial several months, there was remote participation by
one or more subspecialty oncologists from the Roswell Park
Cancer Institute, depending on the types of cases that were
being discussed. These oncologists were invited to give input
and make recommendations. Several participants in the two
workshops described above continued to collaborate exten-
sively. An informal consortium was formed which resulted
in interinstitutional academic faculty visits, joint manuscript
publications, and grant applications. In partnership with
other investigators at Roswell Park Cancer Institute and at
the Noguchi Memorial Medical Research Institute, Accra,
Ghana, funding has been obtained from the US National
Cancer Institute to develop a well-trained cadre of oncology
researchers in Nigeria and Ghana. The initial effort involved
a focused breast, prostate, and cervical cancer workshop in
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Figure 1: Number of new patients evaluated.

Accra, Ghana, in May 2015 followed by the hosting of several
participants at the Roswell Park Cancer Institute (RPCI) in
Buffalo, NY, for further training.

Another overlapping concern expressed by health pro-
fessionals who attended the workshops was the need for a
comprehensive clinical cancer center that could provide early
diagnosis and effective, affordable cancer therapies. Given
the identified need to establish a cancer center in Nigeria,
FCCWA and RPCI signed a memorandum of understanding
to do so. In the first phase of this effort, an outpatient
oncology clinic—the Lakeshore Cancer Center—was set up
in July 2014 and officially launched in January 2015. Services
provided include cancer screening, diagnostic imaging and
biopsies, outpatient surgery, chemotherapy administration,
counseling, and palliative care. This clinic was begun in
a rented 250-square meter facility, equipped with mam-
mography, computed tomography (CT), a laboratory for
relevant tests such as prostate specific antigen (PSA) and
other assays and an ambulatory operating room for biopsies,
lumpectomies, and basic gynecologic procedures. It initially
was staffed by ten individuals including a medical officer,
nurses, allied health professionals, and a small administrative
team with reliance on telemedicine for all the oncology
consultations. The staffing rapidly grew to twenty-five (25)
individuals including domestically trained oncologists, a
palliative care physician, a general medical practitioner,
medical officers, nurses, a pharmacist, a radiology techni-
cian, a laboratory technologist, and administrative person-
nel. Radiologic image interpretation is provided remotely
from India and additional oncology expertise has been
provided from the United States by using telemedicine. This
includes physician-physician video consultations, patient-
initiated second-opinion requests, and imaging/pathology
reviews by specialists in the United States. The increase in
clinical activity is reflected in the rising number of new
patients evaluated (Figure 1). The scope of surgical services
providedwas initially limited to outpatient tissue biopsies and
lumpectomies. Inpatient mastectomies for breast cancer were
added and more recently minimally invasive laparoscopic
and thoracoscopic procedures as well as radical abdominal

oncologic resections have been accomplished successfully.
Thus, the 2nd phase of development (small cancer center) has
been accomplished.

This has all been privately funded and patients pay “out-
of-pocket” or with employer assistance. Efforts are underway
to establish corporate cancer screening programs for employ-
ees ofmid-sized to large commercial entities andpartnerships
with health maintenance organizations (HMOs) to extend
their health insurance plans to cover cancer screening and
treatment.

The need for clinical collaborations is well recognized.
Thus, Lakeshore Cancer Center has expanded its clinical
network primarily from one university teaching hospital in
Nigeria to five such hospitals in Nigeria and one in Ghana,
a private cancer center in Ghana, and several large private
hospitals in Lagos, Nigeria. Negotiations to add radiotherapy
capability as a public-private joint venture with a federal
government teaching hospital are at an advanced stage.

4. Discussion

Cancer is a major global health challenge especially in low
to middle income countries (LMICs). The increasing burden
of cancer deaths in developing countries is largely due to the
increased growth and aging of the populations, combined
with lower mortality from infectious diseases and increased
cancer associated risk factors, including changes in lifestyle
choices, diets, and behaviors [6, 7]. Cancer mortality is also
higher in resource limited countries due to lack of access
to healthcare and adequacy of care [7, 8]. Beaulieu et al.
(2009) estimated the case fatality from cancer to be 75% in
low income countries and 46% in high income countries
[9]. WHO has estimated that the global cancer burden
will rise from 10 million new cases per year in 2000 to
16 million in 2020, with 70% of these cases coming from
resource limited countries [8]. Thus, the rising incidence of
cancer can no longer be overlooked, and urgent government
funding and public-private partnerships are needed to help
control the growing cancer burden in developing countries.
These programs will benefit not only the population at
risk but also the economy of these countries since a large
proportion of cancer victims are in the prime of their
lives.

Collaboration with the private sector is crucial because
of the benefit of bringing additional funds and excellent
management skills to tackle this enormous problem.

Academia has a prominent role to play also. Research into
regional risk factors, etiologic agents, and disease character-
istics can lead to more effective solutions.

Comparative effectiveness studies and implementation
science can translate current cancer control knowledge into
regionally specific and culturally sensitive interventions.

The current system of healthcare delivery in Nigeria
includes both government and private sector involvement.
Current health care system inNigeria has beenwell described
by Olakunde [10]. Public sector involvement includes the
overall health system run by the Federal Ministry of Health
(FMOH), state ministries of health, and local government
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Table 1: Public versus private cancer care.

Traditional
government cancer

care

Private cancer center
care

Location
Within large tertiary
university teaching

hospitals

In a facility dedicated
solely to cancer care

Focus
Spread across multiple
specialties including
general medicine

Specifically on
oncology

Scope of
services Very broad Limited to oncology

related services
Maintenance of
facilities Generally challenging Easier to accomplish

Quality Limited by local
expertise

Enhanced by
international
telemedicine

Administrative
model Large, bureaucratic Small, nimble

health departments. Private sector involvement includes for-
profit clinics/hospitals, nongovernmental organizations, and
traditional care providers. The FMOH is the overall health
policy formulating body responsible for coordination. It also
provides tertiary care through university teaching hospitals
and other federal specialized medical centers.The total Nige-
rian health expenditure as a percentage of the gross domestic
product in 2012 was 3.4%, which is well behind other African
countries such as Ghana (5.2%), Tanzania (7.1%), and South
Africa (8.9%) [11]. As in most LMICs, individual health
care is covered by a combination of governmental support,
out-of-pocket payments, and health insurance. The exact
levels and ratios of these payments vary tremendously by
region and socioeconomic status of the individual. Individ-
uals employed in certain governmental and private sectors
may enjoy health insurance which provides access at an
affordable cost while the majority of the population would
rely on government provided health care which may not
fully address patient needs and incur significant out-of-
pocket costs. Out-of-pocket costs account for the highest
proportion of healthcare expenditures. It is estimated that
64% of total health expenditures in Nigeria are covered by
out-of-pocket payments [11]. Thus, the onus for healthcare
is squarely placed upon the family. Such expenditures may
be well out of reach of the average citizen and thus cause
them to delay or neglect healthcare needs of their family.
The solution to the provision of affordable and effective
healthcare in Nigeria is a very complex issue. It cannot be
solely solved by the government or by the private sector. The
solution will involve a complex and collaborative interchange
between governmental and nongovernmental organizations.
The key foci of these initiatives will be on access to care and
the ability to provide effective treatments. Table 1 outlines
some features of public versus private provision of cancer
services. A hybrid public-private model may better capture
the efficiency of private facilities while maintaining greater
affordability and access that public facilities offer. This model
has been successfully applied to advanced laboratory services

at the University College Hospital (UCH), Ibadan, and the
Lagos University Teaching Hospital, Nigeria.

The translation of cancer control knowledge from the
academic realm to practical, community-level application
requires immense collaborative efforts. In LMICs, govern-
ment support of medical institutions is often limited by
political will, bureaucracy, and competing demands for
financial resources. There are many government officials that
understand the benefits of cancer control. However, there
is often inherent inertia in developing new programs. This
can be frustrating or completely crippling. This was our
experience in promoting a clinical cancer facility at the state
government level. In such circumstances, it may become
necessary for private enterprise to take the lead to break
the impasse while establishing collaborations with academic
institutions. As such privately funded, collaborative medical
facilities become successful, it is probable that governmental
agencies will be more motivated to participate. Given the
novelty and magnitude of such a project in Nigeria, the
execution was broken up into 3 phases—an outpatient clinic,
a small inpatient facility, and then a comprehensive cancer
center with widespread satellite clinics.

The most immediate future plans of this collaborative
consortium in Nigeria include the training of a broad-
spectrum of clinical and research personnel.This will involve
academic exchanges between institutions in Nigeria and the
United States.

Exchanges will first focus on transmission of best prac-
tices related to clinical care and then extend to areas of clinical
research with an emphasis on implementation science.

The current clinical care facility has plans for expansion to
amoremultifaceted cancer center, including the development
of the full spectrum of outpatient and inpatient services.This
will require creative healthcare financing models, especially
given the capital intensive nature of surgical and radiation
facilities. The use of creative healthcare financing models can
serve as a catalyst to effect positive change and lead to tangible
strides in cancer control [12]. Academic knowledge can be
harnessed from universities while effective management can
be led by the private sector.
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Background. Response gene to complement 32 (RGC32), induced by activation of complements, has been characterized as a cell cycle
regulator; however, its role in carcinogenesis is still controversial. In the present study we compared RGC32 promoter methylation
patterns and mRNA expression in breast cancerous tissues and adjacent normal tissues.Materials and Methods. Sixty-three breast
cancer tissues and 63 adjacent nonneoplastic tissues were included in our study. Design. Nested methylation-specific polymerase
chain reaction (Nested-MSP) and quantitative PCR (qPCR) were used to determine RGC32 promoter methylation status and its
mRNA expression levels, respectively. Results. RGC32 methylation pattern was not different between breast cancerous tissue and
adjacent nonneoplastic tissue (OR = 2.30, 95% CI = 0.95–5.54). However, qPCR analysis displayed higher levels of RGC32mRNA
in breast cancerous tissues than in noncancerous tissues (1.073 versus 0.959; 𝑃 = 0.001), irrespective of the promoter methylation
status. The expression levels and promoter methylation of RGC32 were not correlated with any of patients’ clinical characteristics
(𝑃 > 0.05). Conclusion. Our findings confirmed upregulation of RGC32 in breast cancerous tumors, but it was not associated with
promoter methylation patterns.

1. Introduction

Breast cancer is the most predominant cancer among females
worldwide. Breast cancer and other malignancies result
from stepwise genetic alterations of normal host cells and,
possibly, from epigenetic changes in the behavior of not
only malignant cells but also host cells that interact with
the tumor, such as immune, vascular, and stromal cells
[1, 2]. The term epigenetic refers to information which is
transmitted from the parental genome to the next generation
of cells which is not encoded by the primary DNA sequence.
Epigenetic mechanisms are essential for the regulation of
gene expression and genome integrity in normal cells [3].
Nearly 50% of the genes that cause familial forms of cancer
undergomethylation-associated silencing in various sporadic
forms of cancer, once they are mutated in the germ line [4].

The response gene to complement 32 (RGC32) protein,
recently named chromosome 13 open reading frame 15, is a

cell cycle regulator induced by activation of complements [5,
6]. Human RGC32 is found on the long arm of chromosome
13 and is mapped in the interval of 13q12–13q14 [7].

The RGC32 gene product plays a dual role in both cell
proliferation and tumor suppressor in certain types of cancers
[8]. Deregulation of RGC32 expression has been detected in
a large variety of human cancers. It is downregulated in high-
grade prostate intraepithelial neoplasia, invasive prostate
cancer, multiple myeloma, and drug-resistant glioblastoma,
but upregulated in others, including cutaneous T cell lym-
phoma and ovarian and breast cancer [8, 9]. Overexpres-
sion of RGC32 leads to reorganization of cytoskeleton and
promotion of cell migration, which could be an important
mechanism of RGC32 in progression of cancer metastasis
[10].

Epigenetic alterations such as DNA methylation regu-
late gene expression in normal mammalian development.
However, promoter hypermethylation plays a chief role in
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cancer through transcriptional silencing of crucial growth
regulators such as tumor suppressor genes [11]. Recently, Kim
et al. have reported that RGC32 is subjected to epigenetic
silencing in non-small-cell lung cancers (NSCLCs). They
found that the RGC32 DNA methylation is associated with
low or undetectable levels of RGC32 mRNA expression in
malignant and corresponding nonmalignant lung tissues [5].
Their findings suggest that transcriptional inactivation of
RGC32 expression may be caused by promoter methylation
of that gene.

Therefore, given the proof that RGC32 functions as a
tumor suppressor gene in certain types of cancers, in this
study, we analyzed the promotermethylation status ofRGC32
and evaluated its correlationwith its gene expression in breast
cancer.

2. Material and Methods

2.1. Patients. This study included 63 breast paraffin-
embedded tumor samples and 63 adjacent nontumor tissues
from the same patients. The clinicopathologic characteristics
of patients with breast carcinoma are summarized in Table 1.
All breast specimens were reviewed by skilled pathologists.
The inclusion criteria were female patient with primary
breast cancer and the availability of the paraffin-embedded
tissue along with patients’ clinicopathologic data. Patients
previously treated with neoadjuvant or adjuvant therapy as
well as those missing clinicopathologic data, for example,
HER2, ER, PR, and nodal status, were excluded. An informed
consentwas obtained fromall subjects, and ethical committee
of Zahedan University of Medical Sciences approved our
study. DNA was extracted from tissues using the standard
protocol by proteinase K treatment and salting-out extraction
protocol as described previously [12, 13]. The quality and
integrity of the DNA were checked by electrophoresis on
0.8% agarose gel, quantitated spectrophotometrically, and
stored at −20∘C till further use.

2.2. Sodium Bisulfite Modification and PCR Amplification of
the RGC32 Promoter. The DNA samples were treated with
sodium bisulfite, which converts unmethylated C to U. How-
ever, when the methylation occurs at the C residues, they will
withstand the treatment. The protocol applied for bisulfite
modification of DNA was described previously [11, 14] with
majormodifications. Concisely, to 10𝜇L ofDNA (approx. one
𝜇g), NaOH solution was added to a final concentration of
0.3M. Denaturation of the DNA strands occurred effectively
after incubation of the mix at 50∘C for 15min. This mixture
was then blended with 50𝜇L of 2% low melting point (LMP)
agarose and incubated at 50∘C for 15min. A 15 𝜇L drop
of this mixture was pipetted into 300 𝜇L cold mineral oil
(Sigma). The agarose/DNA drop quickly hardened in the oil
and agarose beads shaped once they were incubated at −4∘C
for 30min. Aliquots of 700 𝜇L of a 5M bisulfite reagent (5M
sodium bisulfite, Merck; 125mM hydroquinone, Merck; pH
= 5.0) were added to each reaction tube containing a single
bead. The tube was gently inverted to move the bead into
the aqueous phase and was incubated at 55∘C in a water

Table 1: Clinical and pathological characteristics of breast carci-
noma patients.

Characteristics Cases 𝑛 (%)
Tumor size (cm)
≤2 18 (28.6)
2–5 44 (69.8)
>5 1 (1.6)

Number of positive nodes
0 11 (25.0)
1–3 28 (65.9)
4–9 4 (9.1)
≥10 0 (0)

Histological grade
I 6 (9.5)
II 16 (25.4)
III 11 (17.5)
IV 18 (28.6)
Unknown 12 (19.0)

Tumor stage
I 10 (15.9)
II 31 (49.2)
III 14 (22.2)
IV 8 (12.7)

Histology
Ductal carcinoma 56 (88.9)
Other 7 (11.1)

Estrogen receptor
Positive 34 (54.0)
Negative 27 (42.9)
Unknown 2 (3.1)

Progesterone receptor
Positive 21 (33.3)
Negative 42 (66.4)

HER2
Positive 26 (41.3)
Negative 37 (58.7)

bath for 4–18 hr under exclusion of light. Treatments were
stopped by equilibrations against 1mL of 1x TE (2 × 15min)
followed by desulphonation in 500mL of 0.2M NaOH (2 ×
10min). Finally, beads were washed with 1mL 1x TE (Tris-
EDTA) buffer followed by equilibrations against 1mL of
ddH2O (1 × 15min). The beads were used directly for the
PCR or kept at −20∘C for several weeks without any loss of
quality.

Methylation status of the promoter region of RGC32
gene was determined by a nested methylation-specific
polymerase chain reaction (Nested-MSP), which boosts
the sensitivity to detect the hypermethylated promoter by
more than 50-fold. The primers used for the first stage
of the MSP distinguish the bisulfite-modified template but
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Table 2: Promoter methylation frequency of RGC32 gene in breast cancerous and breast normal tissues.

RGC32
methylation status Normal tissues Breast tumors OR (95% CI) 𝑃 value

UU (%) 55 (87.3) 49 (77.8) Ref. —
UM (%) 8 (12.7) 11 (17.5) 1.54 (0.58–4.15) 0.390
MM (%) 0 (0) 3 (4.8) (0.001) 0.999
Methylation

Absent 118 (93.6) 109 (86.5) Ref. —
Present 8 (6.4) 17 (13.5) 2.30 (0.95–5.54) 0.090

UU: fully unmethylated promoter; UM: semimethylated promoter; MM: fully methylated promoter.
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Figure 1: Methylation patterns of the RGC32 gene in breast
carcinoma. “U” and “M” indicate unmethylated and methylated
alleles, respectively. 1 and 4: UU; 2 and 5: MU; 3 and 6: MM.

do not discriminate methylated and unmethylated tem-
plates. Primers used for RGC32 Nested-MSP were nested-
forward (F): GGGTAAATATTTGGGGTTGTAAT, nested-
reverse (R): TTCAACCCTACCAATCCCTTC; methylated-
F: TCGCGGTTTTAGGGCGGGCGC, methylated-R: CCG-
CTCCCAACACGATCCGCG; unmethylated-F: TTGTG-
GTTTTAGGGTGGGTGT and unmethylated-R CCACTC-
CCAACACAATCCACA.The cycling conditions for the stage
1 of the Nested-MSP were 95∘C for 10min followed by 30
cycles of denaturation at 95∘C for 15 s, annealing for 30 s
at 60∘C, extension at 72∘C for 45 s, and final extension at
72∘C for 10min. The PCR product of the first stage (282 bp)
was diluted 1 : 50 and subjected to the second stage of the
Nested-MSP using two pairs of primers, one specific for the
methylated alleles and another specific for the unmethylated
as described previously by Kim et al. [5].The PCR conditions
for the second stage of the Nested-MSP were complete denat-
uration of DNA at 95∘C for 10min and 35 cycles involving
denaturation at 95∘C for 15 s, annealing for 30 s at 63∘C, 45 s
extension at 72∘C, and final extension at 72∘C for 10min. The
PCR products were verified on 2% agarose gels containing
0.5 𝜇g/mL ethidium bromide, and a photograph showing
different methylation patterns was taken (Figure 1). The
amplicons size for both methylated and unmethylated allele
was 194 bp. To check the accuracy of our experiments, we
repeatedDNAmethylationmeasurement randomly in 10% of
samples. The methylation results were 100% concordant with
the first results.

2.3. RNA Isolation, Preparation, and Real-Time PCR. Total
RNA was isolated from formalin fixed paraffin-embedded

tissue samples using a RNeasy� FFPE Kit according to
the manufacturer’s instructions. cDNA synthesis performed
applying RevertAid� first strand cDNA synthesis kit (Fer-
mentas) based on the manufacturer’s procedure. Quantita-
tive reverse transcriptase-PCR (qRT-PCR) for RGC32 was
performed using the LightCycler ABI 7500 system and
Maxima� SYBR Green/Rox (Fermentas). Specific primers
for mRNA amplification of RGC32 were used as previously
described by Schlick et al. [15]. Reaction volumes of 20𝜇L
consisted of 10 𝜇M forward primer, 10 𝜇M reverse primer,
12.5 𝜇L Maxima SYBR Green/Rox, and 3 𝜇L of cDNA as PCR
template. Gene expression was quantified by the comparative
Ct method, normalizing Ct values to the housekeeping
gene GAPDH and calculating relative expression values. The
following program conditions were applied for qRT-PCR
running: 95∘C for 10 seconds followed by 40 cycles of 95∘C
for 10 seconds and 60∘C for 1min. Expression levels were
normalized againstGAPDH, whichwas amplified in the same
run and following the same procedure described above. Gene
expression was analyzed using 2−ΔΔCT method. The primers
sequences for Q-PCR analysis of GAPDH (173 bp) and
RGC32 (105 bp) were GAPDH-F: TTGCCATCAATGACC-
CCTTCA and GAPDH-R: CGCCCCACTTGATTTTGGA;
RGC32-F: AGCCTTCATTGCTGATCTTGA and RGC32-R:
GCAGGTCCTCGGAACTTTCT.

2.4. Statistical Analysis. The statistical analyses of the data
were done using the SPSS 18.0 software (SPSS Inc., Chicago,
IL, USA). The association between methylation patterns was
assessed by computing the odds ratio (OR) and 95% confi-
dence intervals (95% CI) from logistic regression analyses.

Kruskal-Wallis one-way analysis of variance or one-way
ANOVA test was used to assess possible association between
methylation patterns and covariates in this study. 𝑃 values
below 0.05 were defined statistically significant.

3. Results

The promoter methylation status of the RGC32 gene was
examined on the DNA samples of 63 sporadic breast cancer
tumors (average age: 46.2 ± 10.1 years) and 63 adjacent
noncancerous tissues of the same patients. As presented in
Table 2, the MM phenotype was more frequent in breast
cancer tumors than noncancerous tumors (4.8% versus 0%),
but no significant difference was found between two groups
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Figure 2: Relative mRNA expression of RGC32 in breast cancerous
and noncancerous adjacent tissues.

(OR = 2.30, 95% CI = 0.95–5.54). We also examined the
RGC32methylation status in 63 blood samples of breast can-
cer patients and we found that all samples were unmethylated
(data were not shown). Considering the impact of different
covariates in the current study, we found no associations
between RGC32 promoter methylation and patients’ age (𝑃 =
0.332), period age (𝑃 = 0.541), menopausal age (𝑃 = 0.197),
tumor grade (𝑃 = 0.611), stage (𝑃 = 0.092), nodal metastasis
(𝑃 = 0.245), estrogen receptor (𝑃 = 0.377), progesterone
receptor (𝑃 = 0.489), and HER2 (𝑃 = 0.932).

The qPCR analysis showed that the RGC32 mRNA
expression level was higher in breast cancerous tissues than
in noncancerous breast tissues (𝑃 < 0.001). The ratios of
GAPDH/RGC32 mRNA were 1.073 ± 0.045 and 0.959 ±
0.036 in breast cancerous and adjacent noncancerous tissues,
respectively (Figure 2). RGC32 expression level was neither
associated with its DNA methylation pattern nor correlated
to clinicopathologic characteristics of the patients (𝑃 > 0.05).

4. Discussion

In the current study, we found no significant difference
between promoter methylation of RGC32 gene in breast
tumor tissues and adjacent nontumor tissues. However, the
RGC32 mRNA was overexpressed in breast cancer tissues
compared to adjacent noncancerous tissues, but it was not
associated with DNA methylation pattern of RGC32 gene.
Moreover, neithermethylation pattern nor expression level of
RGC32was associatedwith clinical characteristics of patients.

Concerning RGC32 expression, our findings support the
results of different studies reporting that RGC32 is upreg-
ulated in malignancies of ovary, lung, breast, and colon
[8, 16]. Fosbrink et al. [16] localized RGC32 protein in
various carcinomas including lung, colon, and breast and
found that RGC32 is overexpressed in areas adjacent to

the tumor carcinomas [8]. Similarly, our findings showed
that RGC32 is overexpressed in breast tumors compared to
adjacent nontumor tissues which highlights the plausible
role of RGC32 in the tumorigenesis. In alignment with our
finding, Vlaicu et al. have found that the RGC32 protein was
absent fromnormal colon epithelial cells thatwere adjacent to
the tumor that argues against its proposed tumor-suppressing
role [8].

RGC32 plays a key role in modulating the activity of cell
cycle-specific kinases, thus regulating cell cycle progression.
Localized in the cytoplasm, RGC32 physically associates
with cyclin-dependent kinase p34 CDC2 and plays a role
in tumorigenesis and immunity [6–8]. Overexpression of
RGC32 may promote cell replication by downregulating
cell cycle inhibitors and contribute to the pathogenesis of
malignancies, suggesting that RGC32 participates in tumor
transformation andprogression [6]. In addition, RGC32 plays
an important role in regulating the acetylation of histones,
a process that may possibly cause transcriptional activation
and thereby support the possible function of RGC32 in tumor
progression [17]. Vlaicu et al. [17] have suggested that RGC32
regulates the acetylation of histones H2B lysine 5 (H2BK5),
H2BK15, H3K9, H3K18, and H4K8. Their findings proposed
that RGC32 may be involved in the development of colon
cancer by regulating chromatin assembly. Although growing
proof points to a role for RGC32 in the promotion of cell
proliferation, some studies have implicatedRGC32 as a tumor
suppressor. Kim et al. [5] have recently reported that RGC32
is subjected to promoter hypermethylation and that its DNA
methylation is associated with reduced expression of RGC32
in NSCLCs. In contrast, we did not find any difference in
methylation pattern of RGC32 promoter in cancerous and
noncancerous breast tumors.

Regarding dual functions of RGC32 in a variety of carci-
nomas, it is speculated that these opposing reports could pos-
sibly arise from contradictory functions of RGC32 in different
cell types. It is upregulated in cutaneous T cell lymphoma,
colon, ovarian, and breast cancer and contributes to the cell
proliferation and tumorigenesis, whereas it is downregulated
in invasive prostate cancer, multiple myeloma, and drug-
resistant glioblastoma functioning as a tumor suppressor [8].

Both global hypomethylation and regional hypermethy-
lation have been studied in a wide spectrum of cancers [18],
but CpG site-specific DNA methylation has recently been
the center of attraction for cancer research. Recent analysis
of DNA from different tissues demonstrated tissue-specific
differentially methylated regions (DMRs) [19]. DMRs are
genomic regions with diverse methylation statuses among
multiple samples (tissues, cells, individuals, or others). They
are regarded as probable functional regions involved in
gene transcriptional regulation. The identification of DMRs
among multiple tissues provides a comprehensive survey of
epigenetic differences among human tissues [20, 21]. For
example, these methylated regions that are distinctive to a
particular tissue allow individuals to distinguish between
tissue types, such as semen and vaginal fluid [22]. Addition-
ally, DMRs between cancer and normal samples (C-DMRs)
demonstrate the aberrant methylation in cancers and may
affect the oncogenic process. Aberrantmethylation of tDMRs
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has been reported in different types of cancer andmaymodify
tumor suppressor genes and/or oncogenes [22]. Quantifi-
cation of site-specific determination of CpG methylation is
done by several approaches such as allele-specific bisulfite
sequencing, bisulfite-pyrosequencing, and microarray-based
genome-wide analysis. All these new techniques will improve
our understanding of the pathophysiology of cancer [18, 23,
24].

Although all the previous studies have enabled a broader
view of the genome-wide DNA methylation patterns, there
still remain questions to be answered, for example, how the
tDMRs are being established and what are the functions of
gene-body tDMRs. Determining the human tDMR profile
will not only provide important insights into the normal
processes of tissue-specific differentiation; itmay also identify
markers of pathogenic processes, such as cancer.

To the best of our knowledge this is the first study that
examined the association of RGC32 promoter methylation
and gene expression in breast carcinoma.The RGC32 mRNA
expression level was much higher in breast carcinoma tissues
than it was in nontumorous tissues, but it was not associated
with methylation pattern of RGC32 promoter. Additionally,
we found that the RGC32 promoter methylation was not
different between breast tumorous tissues and nontumorous
tissues, although the methylated phenotype was observed
more frequently in tumorous tissues than in nontumorous
breast tissues (4.8% versus 0). Meanwhile, we detected no
promoter methylation in blood samples of the patients.
All these findings suggest that RGC32 DNA methylation is
possibly abrupt in the cancerous tissues when compared to
noncancerous tissues. There was one main limitation to this
study.The small sample size of this studymay have limited the
statistical power of identifying the difference between groups.
Therefore, larger sample size with in-depth analyses like
bisulphite sequencing or CpG site-specific measurement can
help in understanding the role of RGC32 DNA methylation
in breast cancer.
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Objectives. Although research demonstrates the public health burden of prostate cancer among men in the Caribbean, relatively
little is known about the factors that underlie the low levels of testing for the disease among this population. Study Design. A cross-
sectional study of prostate cancer testing behaviours among men aged 40–60 years in Dominican Republic using the Demographic
and Health Survey (2013). Methods. We use hierarchical binary logit regression models and average treatment effects combined
with propensity score matching to explore the determinants of prostate screening as well as the average effect of health insurance
coverage on screening.Theuse of hierarchical binary logit regression enabled us to control for the effect of unobserved heterogeneity
at the cluster level that may affect prostate cancer testing behaviours. Results. Screening varied significantly with health insurance
coverage, knowledge of cholesterol level, education, and wealth. Insured men were more likely to test for prostate cancer (OR =
1.65, 𝑝 = 0.01) compared to the uninsured. Conclusions.The expansion and restructuring of Dominican Republic universal health
insurance scheme to ensure equity in access may improve health access that would potentially impact positively on prostate cancer
screening among men.

1. Introduction

Dominican Republic (DR) is suffering from the double
burden of disease as infectious diseases remain whilst non-
communicable diseases have witnessed an increased share of
the burden of diseases [1–3]. For instance, mortality due to
noncommunicable causes already accounts for a considerably
higher proportion of deaths than communicable causes,
rising to 73% of diagnosed deaths in 2005 [1, 4]. Of these non-
communicable diseases, prostate cancer is the leading cause
of cancer related deaths in the DR and the Caribbean at large
[5, 6]. Globally, an estimated 1.1 million cases of prostate can-
cer were diagnosed in 2012 and it accounts for 15% of all can-
cers in men, with an age standardized incidence rates of 79.8
per 100,000 in the Caribbean [5, 7]. It is also the second most
common cause of cancer and the sixth leading cause of cancer
death among men worldwide and the burden is expected to

grow to 1.7 million new cases and 499,000 deaths by 2030
mainly due to the growth and aging of the global population
[8, 9]. The highest estimated mortality rates tend to be
witnessed mostly in the low- to medium-resource regions of
SouthAmerica, theCaribbean, and Sub-SaharanAfrica [8, 9].
An important factor in these global disparities in incidence
rates and trends is due to the lack of diagnostic facilities and
prostate-specific antigen (PSA) testing in most low-resource
settings [10].

Even though prostate cancer is the major cancer in men
of African and Caribbean descent throughout the world,
incidence and mortality rates are often underestimated [11]
largely because testing is believed to be uncommon [3,
12, 13]. The high cost of materials, inefficient health care
delivery systems, and lack of skill workers may also under-
mine testing. For instance, Simard and Jemal report that a
substantial proportion of cancer related infections in Low and
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Middle Income Countries (LMIC) are preventable through
the appropriate public health intervention [12]. Also, increas-
ing burdens of noncommunicable diseases (NCDs) have
been observed among people with lower socioeconomic
status among the poor and less-educated [14–17]. Despite the
increasing burden of prostate cancer and the availability of
low cost services such as the use of human papillomavirus
(HPV) and PSA [12] screening tools, testing for the purpose
of early detection of cases remains low in most poor resource
settings. Prostate cancer screening could reduce significantly
the rate of death [18], risks of metastasis, and tumor pro-
gression if cases are detected early [19]. Early testing has
been acknowledged as contributing to the steady trends in
prostate cancer rates observed in countries with higher rates
of PSA testing including the United States and Canada [20–
22].However, testing for prostate cancer in theCaribbean and
other poor resource settings remains low [23]. Compounding
the lower testing levels are barriers related to access to cancer
related health care, including diagnosis and treatment, and
the poor health infrastructure in most of these poor resource
settings [6, 24].

In the DR, prostate cancer accounts for 43% of all cancer
cases and 37% of all cancer mortality among adult men and
has a 5-year prevalence rate of 55.1 per 100,000 [5]. Despite
increasing prevalence, prostate cancer continues to receive
low public health priority in Dominic Republic (DR) and
the Caribbean at large [3]. Current evidence indicates that
the factors that contribute to the low levels and disparities
in screening largely stem from differences in health care
access [14–16, 25–27], access to knowledge and information,
and the lack of early detection services [6, 23]. Furthermore,
inadequate public health infrastructure and other competing
health problems such as HIV/AIDS seem to account for the
rather low policy attention presently given to prostate cancer
[23, 28]. In the United States and Canada, health insurance
coverage has also been shown to be associated with early
detection of cancer cases [20, 24, 29] and may reflect the
higher risks of late-stage diagnosis of prostate cancer among
uninsured individuals. This alludes to the vital role of health
insurance coverage as a major predictor of cancer screening
given its enabling effects on health care access and financing.
However, in the DR, despite the introduction of a national
health insurance in 2008, only 54% of the population are
covered under health insurance (29%within the contributory
plan, 25%within a subsidized plan)with the rest paying out of
pocket for health services [2].

Even though the risk factors for prostate cancer among
men are still contested, older age, black race/ethnicity, and
heredity have been associated with higher risk of developing
the disease [8, 30].The few studies from the Caribbean region
suggest that there is a general lack of public awareness about
prostate cancer and associated risk factors rooted in the fail-
ure of the health care system to promote testing for the disease
[23]. This study examines the influence of health insurance
coverage, access to knowledge, and information onmen deci-
sion to screen for prostate cancer in the DR. The findings we
hope will be of significant policy directions for the Caribbean
in general and for the DR government in particular as it
strives to improve screening for prostate cancer to reduce the
associated burden.

2. Methods

2.1. Data and Sample

2.1.1. Data. This study used the 2013 Dominican Republic
Demographic andHealth Survey (DRDHS, 2013).TheDemo-
graphic and Health Survey is a nationally representative
dataset collected jointly by theNational Statistical Bureau and
Ministry of Health of Dominican Republic and MEASURE
DHS program in Calverton, Maryland, USA. The DRDHS
is collected periodically to provide data on national demo-
graphics and health indicators to policy makers, planners,
and researchers andhas recently introduced a set of indicators
on prostate cancer screening. The current study focuses on
3,272 men aged between 40 and 60 years. Ethics was granted
by the host country, Macro (a US-based organization that
collaborates and provides technical assistance to DHS) and
other implementing partners.

2.1.2.Measures. Thedependent variable of this study, prostate
cancer screening, was constructed from the question, “Have
you ever done a prostate exam?” Respondents indicated
whether they have done the exam or not. Thus, the variable
is dichotomously coded “0” for men who haven’t undergone
the procedure and “1” for men that have been examined. Our
focal independent variable, health insurance coverage, was
constructed from the question, “Are you covered by health
insurance” coded (0 = not covered; 1 = covered). To assess the
effect of risk factors, the study included a variable on whether
respondents have been advised by a doctor about their
cholesterol level (0 = no; 1 = yes) and also included a variable
on smoking (0 = no; 1 = yes) given that prior literature have
indicated these as potential risk factors for developing
prostate cancer [30]. To capture the effect of health literacy,
the study also included a variable on education (0 = no
education; 1 = primary; 2 = secondary; and 3 = higher) and
whether households have received information on prostate
cancer prevention in the last 12 months (0 = no; 1 = yes).
The role of health literacy was further examined by a variable
tapping into exposure to media in which men were asked as
to whether they listen to radio (0 = not at all; 1 = often; and 2
= very often), watch television (0 = not at all; 1 = often; and 2
= very often), and read newspapers (0 = not at all; 1 = often;
and 2 = very often).The analysis also examined themediating
effect of socioeconomic variables using wealth status, and a
composite index based on the household’s ownership of a
number of consumer items, assets, and the characteristics
of the dwelling was constructed using principal component
analysis. Principal component analysis (PCA), a technique
for extracting from a set of variables an orthogonal linear
combination of the variables that capture the common infor-
mation most successfully, was used to construct an overall
index of householdwealth [31, 32]. Each asset was normalized
by its mean and standard deviation and dummied into
quintiles (0 = poorest; 1 = poorer; 2 =middle; 3 = richer; and 4
= richest). Demographic variables included in the analysis are
age of respondents in 5-year categories (0 = 40–44; 1 = 45–49;
2 = 50–54; 3 = 55–60), marital status (0 = never married;
1 = married; 2 = separated), place of residence (0 = urban;
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Figure 1: Regional map of Dominican Republic, adopted from the DRDHS, 2013.

1 = rural), and the religious denomination of respondents (0
= Catholics; 1 = other; 2 = no religion). The DRDHS used
the regional classification of the Ministry of Health (MOH)
to characterise the geographic region of residence (0 = 0; 1 =
i; 2 = ii; 3 = iii; 4 = iv; 5 = v; 6 = vi; 7 = vii; 8 = viii). Kindly see
Figure 1 for what constitute each region. The variables were
grouped under threemain categories in ourmodels: (1) health
insurance and risk variables; (2) knowledge and information
variables; and (3) demographic and socioeconomic factors.

2.2. Analytical Strategy. We used binary logistic regression
to analyze our dependent variable given its binary nature.
Logitmodels are built under the assumption of independence
of respondents, but the DRDHS has a hierarchical structure
with respondents nested within survey clusters which could
possibly bias our standard errors. To control for biases in
parameter estimates and to evaluate the impact of cluster vari-
ables on testing for prostate cancer, a random effects regres-
sion analysis was employed usingGLLAMM in Stata (also see
[33–35]). Sample characteristics of our dependent and some
selected variables are depicted in Table 1. Table 2 presents
our bivariate associations between the predictor variables
and prostate cancer screening. This is followed by three
multivariate hierarchical regressionsmodels.We further con-
ducted average treatment effects of health insurance coverage
on prostate cancer testing using different propensity score
matching techniques. In our study, the insured were men
with health insurance whilst the counterfactual group were
those without insurance coverage. Under ideal conditions,
the effective strategy would be to obtain the average effect of
insurance coverage on prostate cancer screening, also known
as the average treatment effect (ATE). ATE can be expressed
as

ATE = 𝐸 (NY
𝑖
) = 𝐸 (𝑌

𝑖,1
− 𝑌
𝑖,0
) , (1)

where NY
𝑖
refers to the effect of insurance coverage on

screening, 𝐸 is expected value, and 𝑌
𝑖,1

is the value for the

insured whilst 𝑌
𝑖,0

is the value for the uninsured group. At
least one of the outcomes (either insured or not) is observed
whilst the other is not observed for each individual; thus
every man is either insured or not. We therefore adopted
augmented inverse probability weighting, nearest neighbor
matching, and kernel-based propensity score matching to
create the unobserved component (counterfactual group)
[36–40]. Becker and Ichino provides detailed description of
these matching methods [41].The teffects command available
in STATA13 was used to build the average treatment models.

3. Results

Notably, 31% of men reported ever being examined for
prostate cancer whilst about 62% of them reported being
covered under health insurance. Fifty-nine percent of house-
holds indicated receiving information on prostate cancer
prevention from a health worker in the last 12 months. The
majority of men had only primary education, were currently
married, were residing in urban areas, are Catholics, and had
access to both print and electronic media. Also, about 27% of
men were in the poorer wealth category.

3.1. Bivariate Results. Results from the bivariate logisticmod-
els are reported in Table 2. Men covered by health insurance
(OR = 2.12, 𝑝 = 0.01) were more likely to be examined for
prostate cancer. Men in households that reported receiving
information on prostate cancer prevention (OR = 1.38, 𝑝 =
0.01) were more likely to test for prostate cancer than men
in households that did not receive information on prostate
cancer prevention. Compared tomenwho did not know their
cholesterol levels, those who were advised by a doctor about
their cholesterol level (OR = 4.20, 𝑝 = 0.01) were more likely
to report testing for prostate cancer. Also, compared to men
with no education, those with primary (OR = 2.02, 𝑝 = 0.01),
secondary (OR = 2.79, 𝑝 = 0.01), and tertiary (OR = 7.27,
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Table 1: Descriptive statistics.

Variables Frequency (%)
Prostate cancer testing

No 69.35
Yes 30.65

Health insurance
No 38.33
Yes 61.67

Being told by a doctor that your cholesterol level
is high

No 41.01
Yes 58.98

Received information on prostate cancer
prevention

No 40.98
Yes 59.02

Education
None 8.59
Primary 57.33
Secondary 22.71
Tertiary and higher 11.37

Listen to radio
None 6.69
Often 15.83
Very often 77.48

Watch television
None 5.26
Often 12.35
Very often 82.40

Read newspapers
None 39.45
Often 19.82
Very often 40.73

Age of respondent (mean) 49
Marital status

Never married 5.81
Married 71.49
Separated 22.71

Religion
Catholic 57.61
Other Christians 15.50
No religion 26.88

Region of residence
0 12.63
I 10.67
II 12.16
III 11.34
IV 8.99
V 10.67
VI 10.88

Table 1: Continued.

Variables Frequency (%)
VII 10.82
VIII 11.86

Place of residence
urban 66.29
Rural 33.71

Wealth
Poorer 27.32
Poor 19.71
Middle 19.53
Richer 17.57
Richest 15.86

Observation 3,272

𝑝 = 0.01) education were more likely to report testing for
prostate cancer. Men with access to information through the
media, listening to radio, watching television, and reading
newspapers were more likely to report testing for the disease.
Among the sociocultural factors, compared to urban men,
men dwelling in rural areas were less likely (OR = 0.76, 𝑝 =
0.01) to test for prostate cancer while residents in region IV
(OR = 0.64, 𝑝 = 0.01) were also less likely to test for prostate
cancer compared to region I. Increasing levels of wealth were
associated with men testing for prostate cancer; poor (OR =
1.39, 𝑝 = 0.01), middle (OR = 2.19, 𝑝 = 0.01), richer (OR =
3.49, 𝑝 = 0.01), and richest wealth quintiles (OR = 6.41, 𝑝 =
0.01) were more likely to test for prostate cancer compared
to the poorer category. These bivariate analyses were useful
in revealing which variables to include in our multivariate
analysis.

3.2. Multivariate Analysis. The multivariate models are
shown in Table 3. In the first model we estimated the effects
of health insurance coverage and risk factors on testing
behaviours, the second model controls for the effect of
knowledge and information on testing, and the third model
controls for demographic and socioeconomic variables. The
final model estimated interaction effects between insurance
coverage, wealth, and place of residence.

In model 1, compared to uninsured men, those under
insurance coverage (OR = 1.91, 𝑝 = 0.01) were more likely
to be examined for prostate cancer. Also, men who were told
of their cholesterol level by a doctor (OR = 3.85, 𝑝 = 0.01)
weremore likely to report testing; howevermenwho reported
smoking cigarettes (OR = 0.49, 𝑝 = 0.01) were less likely to
be screened for prostate cancer. In model 2, we found that
households that received information on prostate cancer pre-
vention (OR = 1.22, 𝑝 = 0.05) and had access to information
through reading newspapers very often (OR = 1.37, 𝑝 = 0.01)
were associated with higher likelihood of being examined
for prostate cancer compared to those with no information
on prostate cancer. Similarly, men with primary (OR = 1.48,
𝑝 = 0.01), secondary (OR = 1.75, 𝑝 = 0.01), and tertiary (OR
= 3.68, 𝑝 = 0.01) education were more likely to report testing



Journal of Cancer Epidemiology 5

Table 2: Bivariate associations between independent variables and
prostate cancer screening.

Prostate cancer testing OR (95% confidence interval)
Health insurance (ref: no)

Yes 2.12 (1.784–2.512)∗∗∗

Cholesterol knowledge (ref: no) 1.00
Yes 4.20 (3.293–5.359)∗∗∗

Smokes cigarettes (ref: no) 1.00
Yes 0.45 (0.354–0.580)∗∗∗

Received information on prostate
cancer prevention (ref: no)

1.00

Yes 1.38 (1.175–1.623)∗∗∗

Education (ref: none) 1.00
Primary 2.02 (1.427–2.863)∗∗∗

Secondary 2.79 (1.923–4.016)∗∗∗

Tertiary and higher 7.27 (4.774–10.536)∗∗∗

Listen to radio (ref: none) 1.00
Often 1.27 (0.864–1.87)
Very often 1.56 (1.106–2.187)∗∗∗

Watch television (ref: none) 1.00
Often 1.48 (0.937–2.367)
Very often 1.97 (1.295–2.941)∗∗∗

Age of respondent (ref: 40–44) 1.00
45–49 1.88 (1.497–2.364)∗∗∗

50–54 2.73 (2.159–3.455)∗∗∗

55–60 4.32 (3.403–5.508)∗∗∗

Marital status (ref: never married) 1.00
Married 4.89 (3.011–7.956)∗∗∗

Separated 2.71 (1.626–4.499)∗∗∗

Religion (ref: Catholic) 1.00
Other Christians 0.94 (0.752–1.176)
No religion 0.69 (0.572–0.838)∗∗∗

Region of residence (ref: 0) 1.00
I 1.07 (0.742–1.535)
II 1.29 (0.908–1.821)
III 1.28 (0.904–1.838)
IV 0.64 (0.429–0.957)∗∗

V 0.87 (0.606–1.262)
VI 0.85 (0.588–1.231)
VII 1.18 (0.825–1.694)
VIII 0.95 (0.667–1.367)

Place of residence (ref: urban) 1.00
Rural 0.76 (0.625–0.923)∗∗∗

Wealth (ref: poorer) 1.00
Poor 1.39 (1.069–1.808)∗∗∗

Middle 2.19 (1.700–2.817)∗∗∗

Richer 3.49 (2.708–4.498)∗∗∗

Richest 6.41 (4.918–8.346)∗∗∗

Standard errors in parentheses ∗∗∗𝑝 = 0.01, ∗∗𝑝 = 0.05.

compared to men with no education. These results suggest
that increased exposure to health information is an important
determinant of men decision to seek prostate cancer exam-
ination. Furthermore, even after controlling for knowledge
and information variables, the association between testing
and health insurance coverage remained robust.

Turning to demographic and socioeconomic variables,
we found that age of respondent,marital status, region of resi-
dence, and wealth were significant predictors of screening for
prostate cancer. Compared to never married men, married
(OR = 3.10, 𝑝 = 0.01) and separated (OR = 2.37, 𝑝 = 0.01)
men were more likely to test for prostate cancer. Residents
of region I (OR = 1.47, 𝑝 = 0.05), region II (OR = 1.84,
𝑝 = 0.01), region III (OR = 1.71, 𝑝 = 0.01), region VI (OR
= 1.60, 𝑝 = 0.05), and region VII (OR = 1.87, 𝑝 = 0.01) were
all more likely to test compared to residents of region O. In
contrast to the poorest category, men in the middle (OR =
1.56, 𝑝 = 0.01), richer (OR = 2.35, 𝑝 = 0.01), and richest (OR
= 3.23, 𝑝 = 0.01) categories were all more likely to test for
prostate cancer. Inmodel IV, we examinedwhether insurance
coverage interacting with higher levels of wealth and place
of residence are associated with prostate cancer testing. The
results show that men who are uninsured and of middle
wealth (OR = 1.73, 𝑝 = 0.01), uninsured and rich (OR = 2.48,
𝑝 = 0.01), uninsured and richest (OR = 3.46, 𝑝 = 0.01),
insured and middle (OR = 1.47, 𝑝 = 0.01), insured and rich
(OR=2.27,𝑝 = 0.01), and insured and richest (OR= 3.04,𝑝 =
0.01) were more likely to test for prostate cancer compared
to uninsured and poorer men. No statistically significant
cross-level interactions effects were found between place of
residence and insurance coverage on prostate cancer screen-
ing.

The associationwhereby insured personsweremore likely
to screen for prostate cancer could be due to positive selection
bias (see [38, 40, 42]), implying that men who are more
educated, arewealthy, live in urban centres, and are unhealthy
might be more likely to enrol in health insurance which
might impose biases in our analysis. In order to correct
these problems, we derived the average treatment effects,
employing propensity score matching techniques including
kernel-based propensity score matching, nearest neighbor,
and augmented inverse probability weighting to control
for possible selection biases [37, 39, 40]. Propensity score
matching enabled us to construct a statistical comparison
group by matching every individual covered by health insur-
ance with an observation with similar characteristics from
the group of individuals without insurance coverage. The
average treatment effects of insurance coverage on prostate
cancer screening from the various matching techniques are
as follows: augmented inverse probability weighting (𝛽 =
0.083, 𝑝 = 0.01), kernel-based propensity scores (𝛽 = 0.097,
𝑝 = 0.01), and nearest neighbor matching (𝛽 = 0.079, 𝑝 =
0.01) depict positive effects of insurance coverage on prostate
cancer screening even after accounting for other covariates
(see Tables 4, 5, and 6). The results imply that being insured
increases prostate cancer screening by 0.083, 0.097, and 0.079
index points under augmented inverse probability weighting,
kernel, or nearest neighbor matching, respectively.
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Table 3: Determinants of testing for prostate cancer using hierarchical logistic regression.

Variable Model (1) Model (2) Model (3) Model (4)
OR (SE) OR (SE) OR (SE) OR (SE)

Health insurance (ref: no) 1.00 1.00 1.00 1.00
Yes 1.91 (0.171)∗∗∗ 1.73 (0.156)∗∗∗ 1.64 (0.157)∗∗∗ 1.81 (0.417)∗∗

Risk factors
Cholesterol level (ref: no) 1.00 1.00 1.00 1.00

Yes 3.85 (0.489)∗∗∗ 3.37 (0.433)∗∗∗ 3.02 (0.412)∗∗∗ 2.90 (0.384)∗∗∗

Do you smoke (ref: no) 1.00 1.00 1.00 1.00
Yes 0.49 (0.064)∗∗∗ 0.54 (0.071)∗∗∗ 0.52 (0.072)∗∗∗ 0.52 (0.071)∗∗∗

Access to information
Received information on cancer prevention (ref: no) 1.00 1.00 1.00
Yes 1.22 (0.106)∗∗ 1.05 (0.097) 1.05 (0.094)

Education (ref: none) 1.00 1.00 1.00
Primary 1.48 (0.282)∗∗ 1.67 (0.336)∗∗ 1.67 (0.330)∗∗∗

Secondary 1.75 (0.364)∗∗∗ 1.88 (0.418)∗∗∗ 1.87 (0.411)∗∗∗

Tertiary and higher 3.68 (0.832)∗∗∗ 3.12 (0.764)∗∗∗ 3.02 (0.727)∗∗∗

Listen to radio (ref: none) 1.00 1.00 1.00
Often 1.07 (0.234) 1.11 (0.256) 1.13 (0.256)
Very often 1.05 (0.197) 1.02 (0.203) 1.02 (0.199)

Watch television (ref: none) 1.00 1.00 1.00
Often 1.14 (0.296) 1.11 (0.302) 1.088 (0.287)
Very often 1.21 (0.275) 1.12 (0.267) 1.113 (0.257)

Read newspapers (ref: none) 1.00 1.00 1.00
Often 1.19 (0.145) 1.17 (0.149) 1.17 (0.148)
Very often 1.37 (0.147)∗∗∗ 1.39 (0.162)∗∗∗ 1.38 (0.158)∗∗∗

Demographic factors
Age categories (40–44) 1.00 1.00
45–49 1.91 (0.238)∗∗∗ 1.92 (0.233)∗∗∗

50–54 3.27 (0.425)∗∗∗ 3.26 (0.412)∗∗∗

55 and over 5.49 (0.750)∗∗∗ 5.43 (0.719)∗∗∗

Marital status (ref: never married) 1.00 1.00
Married 3.08 (0.804)∗∗∗ 3.01 (0.772)∗∗∗

Separated 2.36 (0.644)∗∗∗ 2.32 (0.625)∗∗∗

Religion (ref: Catholic) 1.00 1.00
Other Christians 1.06 (0.135) 1.06 (0.131)
No religion 0.87 (0.095) 0.87 (0.093)

Place of residence (ref: urban) 1.00 1.00
Rural 1.13 (0.123) Na

Region of residence (ref: 0)
I 1.46 (0.284) 1.46 (0.265)∗∗

II 1.83 (0.345)∗∗∗ 1.80 (0.317)∗∗∗

III 1.68 (0.327)∗∗∗ 1.68 (0.305)∗∗∗

IV 1.07 (0.232) 1.09 (0.223)
V 1.36 (0.267) 1.36 (0.249)
VI 1.59 (0.318)∗∗ 1.58 (0.294)∗∗

VII 1.85 (0.360)∗∗∗ 1.84 (0.335)∗∗∗

VIII 1.32 (0.256) 1.33 (0.241)
Socioeconomic factors

Wealth (ref: poorest) 1.00
Poorer 1.12 (0.164) n/a
Middle 1.55 (0.227)∗∗∗ n/a
Richer 2.34 (0.356)∗∗∗ n/a
Richest 3.20 (0.544)∗∗∗ n/a

Interaction effects
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Table 3: Continued.

Variable Model (1) Model (2) Model (3) Model (4)
OR (SE) OR (SE) OR (SE) OR (SE)

Insurance coverage and wealth (ref: uninsured and poorest) 1.00
Uninsured and poorer 1.329 (0.322)
Uninsured and middle 1.73 (0.412)∗∗

Uninsured and richer 2.48 (0.593)∗∗∗

Uninsured and richest 3.46 (0.907)∗∗∗

Insured and poorer 1.04 (0.181)
Insured and middle 1.47 (0.255)∗∗

Insured and richer 2.27 (0.406)∗∗∗

Insured and richest 3.04 (0.591)∗∗∗

Uninsured and urban 1.00
Uninsured and rural 1.13 (0.189)
Insured and rural 1.158 (0.143)

Random effects 1.65 (0.126)∗∗∗ 1.50 (0.128)∗∗∗ 1.38 (0.150)∗∗∗ 1.39 (0.147)∗∗∗

Constant 0.26 (0.021)∗∗∗ 0.09 (0.029)∗∗∗ 0.01 (0.003)∗∗∗ 0.01 (0.003)∗∗∗

Observations 3,272 3,272 3,272 3,272
Standard errors in parentheses ∗∗∗𝑝 = 0.01, ∗∗𝑝 = 0.05.
OR refers to odds ratios and SE refers to standard errors.
Variables included in these models: model 1 = health insurance and risk factors (health insurance, told of cholesterol level, and ever smoke cigarettes), model 2
= model 1 + access to information (received information on cancer prevention, education, listen to radio, watch television, and literacy), model 3 = model 2 +
demographic factors (age category, marital status, religion, region and place of residence, and wealth), model 4 = model 3 + interaction effects.

4. Discussion

We examined the factors associated with prostate cancer
screening among men in Dominican Republic. Our study
reveals a robust relationship between health insurance cov-
erage and screening for prostate cancer and posits the
significant role of health care access on men attitude to
screen for prostate cancer in this context. Prior studies
have reported wide disparities in health care utilization
in the DR, entrenched in health care access and income
inequalities, including in the area of cancer testing [6, 23, 28].
These studies have shown that over 56% of Dominicans rely
on out-of-pocket payment and poor-quality health services
provided by an already overburdened and underfinanced
public health system. Only a minority of Dominicans enjoy
quality services from private facilities that primarily serve
high income groups, leaving the majority of health seekers
to rely on public hospitals. Even among those covered under
health insurance, the plan only provides limited coverage
for cancer diagnostics and treatment [28]. Universal health
insurance coverage with a pro-poor focus may help reduce
out-of-pocket health expenses [43–46], reduce inequalities in
access, increase the frequency and quality of men interacting
with health workers, and also encourage men to undertake
preventive services, including screening for prostate cancer
and others at risk factors such as high cholesterol levels.
However, it is important to acknowledge that, in its current
formulation, insurance coverage would not lead to equitable
access to prostate cancer screening as it favours only salaried
workers and the rich. A further interaction effect analysis
(wealth levels and insurance coverage) revealed that insured
poor and uninsured poor were not statistically different from
uninsured poorer group and were all less likely to report

testing. Policy attention should be given to this group (poorer
and poor men) as the literature suggests they are most
vulnerable to noncommunicable diseases [15, 16].There is the
need to ensure synergies between the two separate schemes,
the contributory and subsidized schemes to guarantee that
both scheme beneficiaries have equitable access to quality
health care.

Similarly, as expected, our results also revealed that
household wealth played significant role in men’s decision
to seek prostate cancer screening. Compared to men from
poorer households, those from middle, richer, and richest
households were more likely to screen for prostate cancer.
The richer and richest categories were more likely to report
testing for the disease, reemphasising the notion that it is
mostly those who have the financial means to obtain the
contributory insurance that overcome barriers to accessing
health care. As the interaction effects reveal, it is mostly the
rich and richer men that are likely to seek screening and this
again reemphasizes the argument that it is mostly the rich
menwhohave access to insurance coverage.The relatively low
likelihood of testing among the poor highlights the issue of
socioeconomic inequalities to cancer screening. Since testing
is a gateway to treatment, the findings of this study also
suggest potential socioeconomic disparities in morbidity and
mortality from cancer in Dominican Republic as reported in
other developing countries [15, 16, 25].

The positive relationship between knowledge and infor-
mation access and screening for prostate cancer is worth
noting and consistent with studies that have found that health
seekers who have regular contact with health professionals
tend to be better informed about health issues and are more
likely to receive advice [47, 48]. The significant relationship
between men who were told of their cholesterol level and
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Table 4: Average effects of insurance coverage using augmented
inverse probability weighting.

Potential outcome means Coefficient (SE)
Insurance coverage

Uninsured 0.254 (0.012)∗∗∗

Insured 0.337 (0.0102)∗∗∗

Average treatment effects 0.083 (0.0115)∗∗∗

Outcome model parameter estimates (insured
men)

Received information on prostate cancer
prevention −0.288 (0.047)∗∗∗

Education 0.072 (0.017)∗∗∗

Age 0.083 (0.010)∗∗∗

Marital status 0.001 (0.017)
Region of residence 0.025 (0.023)
Place of residence 0.004 (0.004)
Wealth 0.061 (0.009)∗∗∗

Contact −0.683 (0.089)∗∗∗

Outcome model parameter estimates
(uninsured men)

Received information on prostate cancer
prevention 0.025 (0.021)

Education 0.068 (0.014)∗∗∗

Age 0.106 (0.009)∗∗∗

Marital status 0.002 (0.020)
Region of residence 0.044 (0.022)∗∗

Place of residence 0.003 (0.004)
Wealth 0.082 (0.008)∗∗∗

Contact −0.838 (0.081)∗∗∗

Parameter estimates for treatment model
Told of cholesterol level 0.665 (0.137)∗∗∗

Ever smoke cigarettes −0.307 (0.100)∗∗∗

Received information on prostate cancer
prevention 0.091 (0.076)

Education 0.168 (0.056)∗∗∗

Listen to radio 0.050 (0.067)
Watch television −0.032 (0.076)
Read newspapers 0.117 (0.047)∗∗∗

Age category 0.091 (0.034)∗∗∗

Marital status −0.228 (0.076)∗∗∗

Religion −0.011 (0.043)
Region of residence −0.138 (0.081)∗

Place of residence 0.022 (0.014)
Wealth 0.051 (0.032)
Constant −0.387 (0.352)∗∗∗

∗∗∗𝑝 = 0.01, ∗∗𝑝 = 0.05, and ∗𝑝 = 0.10.

those who receive information on preventive measures and
screening for prostate cancer reflects more affirmative atti-
tudes toward learning about prostate cancer and engaging
in healthy behaviours that would lead to early detection
and prevention of the disease [49]. A possible explanation

Table 5: Average effects of insurance coverage on prostate cancer
testing using kernel-based propensity score matching.

Prostate cancer
testing Coefficient Standard

errors Confidence interval

Insurance
coverage
(insured versus
uninsured)

0.097∗∗∗ 0.0175 (0.062505–0.1309875)

∗∗∗𝑝 = 0.01.

Table 6: Average effects of insurance coverage on prostate cancer
testing using nearest neighbor propensity score matching.

Prostate cancer
testing Coefficient Standard

errors Confidence interval

Insurance
coverage
(insured versus
uninsured)

0.079∗∗∗ 0.0179 (0.0438178–0.1143218)

Standard errors in parentheses ∗∗∗𝑝 = 0.01.
Variables included in these models: at risk factors (told of cholesterol level,
ever smoke cigarettes), access to information (received information on
cancer prevention, education, listen to radio, watch television, and literacy),
demographic (age category, marital status, religion, region and place of
residence, and wealth).

for this finding is that insured men may be more likely to
interact with health professionals as they face less financial
barriers in accessing health care and hence may be more
likely to know their cholesterol level and adopt positive health
behaviours. However even after accounting for interaction
effects of health insurance with other factors (see Table 3),
the association between knowledge of cholesterol level and
prostate cancer testing remained significant implying that
knowledge of one’s cholesterol levelmay have an independent
effect on prostate cancer screening. Our results also show that
men with higher levels of education or exposure to health
information through newspapers were more likely to screen
for prostate cancer. This is largely consistent with others that
hold the view that information which may include specific
facts about a disease is vital to a person’s decision about
health-related action [49]. Similarly, increasing categories of
agewere associatedwith higher likelihood of testing.This also
reflects positive attitudes as aging has been indicated as one of
the potential risk factors for developing prostate cancer.These
findings draw attention to the need for increased emphasis on
awareness promotion in order to equip the public about spe-
cific facts and risk factors of prostate cancer and to encourage
men to undertake screening.

Economically, Dominican Republic is a middle income
country and the largest economy in Central America and
the Caribbean. However, there exists marked inequality in
income distribution which may further compound the ques-
tion of equitable access to health services especially in areas
such as region O (National District) [3, 28, 50]. This likely
explainswhymen from this regionwere uniquely less likely to
screen for prostate cancer. Furthermore, even though prostate
cancer screening is generally low in Dominican Republic,
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the findings of this study suggest the existence of wide
geographical variations in terms of screening.

Even though this study provides valuable insights into
the determinants of prostate cancer screening in Domini-
can Republic, this study is not without some limitations.
First, as with all cross-sectional datasets, we were unable to
make causal linkages between our explanatory variables and
prostate cancer screening. Also, some biases may have been
introduced in our data as respondentswillmost likely provide
socially acceptable responses and the DRDHS could not
physically validate these responses. For instance, household
wealth, which is a composite index of a household ownership
of asset and characteristics of household dwelling unit, is
particularly prone to response biases as most people may not
remember all their assets. Such a measure of wealth does not
also take into account the household dynamics such as intra-
household distribution of resources and the power dynamics
that operate at the household level. Despite these challenges,
in a context where most people either cannot estimate their
annual income or may refuse to disclose such amounts, using
an index of ownership of assets and housing characteristics
is an innovative way to obtain a measure of socioeconomic
status. Even though the use of propensity score matching
might help correct the bias, due to problems of simultaneous
causality and the cross-sectional nature of our data, we were
unable to establish causal links between insurance coverage
and screening [51, 52]. However establishing causality is not
the main intention of this paper as we were mainly interested
in understanding the impact of health insurance on prostate
cancer screening. Hence, in the absence of ideal randomized
trials, propensity score matching methods offer an opportu-
nity to use observational data to established treatment effects.
Nonetheless, the findings are important to scale up prostate
cancer screening in Dominican Republic as well as in other
Caribbean countries that are at a greater risk of prostate
cancer.

5. Conclusion

In conclusion, this paper has examined factors associated
with screening for prostate cancer amongmen in Dominican
Republic with particular emphasis on the role of health insur-
ance and access to information. The potential role played by
health insurance coverage in determining screening as shown
by this study signals the need for an equitable universal health
insurance scheme that ensures equitable access to improved
health services. In addition, the findings of this study suggest
the need to reinforce policies and programs that promote
access to information and knowledge about risk factors and
encourage men to frequently undertake preventive services
such as checking their cholesterol levels. Routine screening
clinics for underprivileged men and utilizing mobile health
care workers to serve poor communities will prove useful
to curbing prostate cancer incidence. Extra efforts have to
be made to target uneducated men through the use of local
dialects in public health care prevention messages with a
focus on making known the various risk factors of prostate
cancer. The use of community-based health workers may
be an option to promote information that will increase the

uptake of prostate cancer screening with such information
focusing on the benefits of early detection.However, our find-
ings suggest that such initiativesmay have the greatest impact
on men especially in region O. Where feasible, cancer con-
trol programs should be integrated with already established
disease control programs.

Highlights

(i) Only 31% of Dominican Republic men reported ever
testing for prostate cancer.

(ii) Men covered under health insurance weremore likely
to report testing for prostate cancer compared to
uninsured men.

(iii) Men that were informed by a doctor about their
cholesterol level and had primary education or above
were more likely to report screening than their coun-
terparts that were not aware of their risk levels and
had no education. We advocate that men should be
encouraged to adopt positive attitudes such as routine
medical check-up.

(iv) We advocate for the adoption of a universal health
insurance scheme that ensures equity in access to
health care, incorporate lessons and experiences of
similar schemes in other countries, and extend insur-
ance coverage for informed prostate cancer diagnos-
tics and treatment.
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Prostate cancer is highly prevalent in Jamaica and is the leading cause of cancer-related deaths. Our aimwas to evaluate the patterns
of screening in the largest organized screening clinic in Jamaica at the Jamaica Cancer Society. A retrospective analysis of all men
presenting for screening at the Jamaica Cancer Society from 1995 to 2005 was done. All patients had digital rectal examinations
(DRE) and prostate specific antigen (PSA) tests done. Results of prostate biopsies were noted. 1117 men of mean age 59.9 ± 8.2
years presented for screening. The median documented PSA was 1.6 ng/mL (maximum of 5170 ng/mL). Most patients presented
for only 1 screen. There was a gradual reduction in the mean age of presentation for screening over the period. Prostate biopsies
were requested on 11% of screening visits; however, only 59% of these were done. 5.6% of all persons screened were found to have
cancer. Of the cancers diagnosed, Gleason 6 adenocarcinoma was the commonest grade and median PSA was 8.9 ng/mL (range
1.5–1059 ng/mL). Older men tend to screen for prostate cancer in Jamaica. However, compliance with regular maintenance visits
and requests for confirmatory biopsies are poor. Screening needs intervention in the Jamaican population.

1. Introduction

Prostate cancer is a major burden in Jamaica. It ranks as
the commonest cancer in the island and is the leading cause
of cancer-related deaths [1–3]. Between 1998 and 2002, the
Jamaica Cancer Registry reported that 873 new cases of
prostate cancer were diagnosed in the Kingston and St.
Andrew region of Jamaica [1]. Kingston and St. Andrew
represent approximately 26% of the population of Jamaica,
which comprises 2.6 million persons. In 1999, there were
445 reported deaths from prostate cancer in Jamaica [2].
This figure represented 30% of all male cancer-related deaths
and is the only available data published on cancer mortality
in Jamaica. Advanced age, black race, family history, and
dietary habits are significant risk factors for development
of the disease. Widespread screening for prostate cancer
has the potential to reduce the burden of metastatic disease
and significantly reduce the mortality of the disease [4, 5].
Recently the relevance of prostate cancer screening has been

questioned; however, the importance and relevance is unde-
niable in high-risk individuals (blacks and family history)
[6].

The Jamaica Cancer Society has the largest and most
organized screening clinic for prostate cancer to date in
Jamaica. The Jamaica Cancer Society (JCS) is a nonprofit,
nongovernmental organization, which was formed in 1955,
engaged in activities for the prevention and control of cancer
in Jamaica. The head office is located in Kingston with three
branches in the parishes of St. Ann/St.Mary,Manchester, and
St. Elizabeth. Screening services are provided by Volunteer
Members of the Jamaica Urological Society. Recommenda-
tions for screening are annual visits commencing at age of
40 years. Males presenting for screening have digital rectal
examinations (DRE) and prostate specific antigen (PSA).
Men with abnormal PSAs and DREs are recommended to
have confirmatory transrectal ultrasound (TRUS) guided
biopsies. All men diagnosed with prostate cancer are referred
for treatment at a urology clinic of their choice.
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Jamaica lacks a formalized national governmental policy
for prostate cancer screening. Hence, prior to the estab-
lishment of the JCS, screening was infrequent and largely
opportunistic. The exact baseline rate of prostate cancer
screening prior to the establishment of the JCS is unknown
and to the best of our knowledge, this is the first study
documenting prostate cancer screening in Jamaica.

We therefore sought to evaluate the patterns of screening
in the largest organized screening clinic in Jamaica at the
Jamaica Cancer Society from 1995 to 2005.

2. Materials and Methods

The study was a retrospective analysis of all male patients
presenting for prostate cancer screening at the headquarters
of the Jamaica Cancer Society, Kingston, Jamaica, from 1995
to 2005.The Jamaica Cancer Society, a nonprofit, nongovern-
mental organization began offering prostate cancer screening
in Kingston, Jamaica, in 1995. The screening clinic is located
in urban Jamaica, serving about 26% of the population.
Screening is done voluntarily by local urologists (Members
of the Jamaica Urological Society).

2.1. Study Population. The study population included men
at least 40 years of age. All men had a DRE and PSA test
requested at each screening visit. Men who had abnormal
DRE or PSA results were recommended to have a con-
firmatory TRUS guided biopsy of the prostate. Men who
had nonmalignant histopathology reports after TRUS guided
biopsies of the prostate were advised to be reviewed early (6
weeks to 6 months) and on occasion repeat biopsies were
recommended. Men who had normal DRE and PSA results
were recommended to return in 1 year for repeat screening.
All males who were diagnosed with prostate cancer were
referred to an external urology outpatient facility for further
treatment.

2.2. Variables. Medical records of all eligible screened men
were reviewed. Patient age, DRE findings, and PSA results
at each screening visit were recorded. All requested prostate
biopsies and histopathology results, including Gleason grade
of reported cancers, were recorded.

2.3. Statistical Analysis. Summary values were expressed as
counts, mean ± s.d., or medians as appropriate. Several PSA
values were reported as <1.5 ng/mL. PSA values were there-
fore censored at 1.5 ng/mL and these values were included.
Summary measure for PSA was expressed as medians and
inference done by nonparametric means. Data were analyzed
using Stata 12 for Windows (College Station, USA).

3. Results

3.1. Patient Characteristics. 1117 men of mean age 59.9 ±
8.2 years were screened during the study period. The total
number of screening visits was 2281. Median PSA was
1.6 ng/mL with a maximum of 5170 ng/mL.

Table 1: Nonmalignant histopathology results of prostate biopsies
at the Jamaica Cancer Society (1995–2005).

Histopathology findings 𝑁 (%)
Negative 62 (78)
HGPIN 3 (4)
ASAP 5 (6)
Inflammation 9 (12)
HGPIN: high grade prostatic intraepithelial neoplasia.
ASAP: atypical small acinar proliferation.
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Figure 1: Number of screening visits at the Jamaica Cancer Society
per year (1995–2005).

3.2. Screening Visits. The mean number of patient visits per
calendar year was 180, with a peak of 300 men screening in
1999 (Figure 1). There was no significant change in the mean
screening age between 1995 and 2005 (Figure 2). 30%, 17%,
and 13% of screened patients presented for only 1, 2, and 3
visits, respectively, during the study period.

3.3. TRUS Prostate Biopsy. TRUS prostate biopsies were
recommended on 240 occasions (11% of screening visits).
Only 59% of persons complied with recommended TRUS
prostate biopsies. Prostate adenocarcinoma was diagnosed
in 5.6% of screened men (63 men). 54% of men diagnosed
with adenocarcinoma had Gleason 6 grade. The median PSA
of men diagnosed with cancer was 8.9 ng/mL (range 1.5–
1059 ng/mL).

Table 1 displays the histopathology findings inmenwhose
reports were nonmalignant. Significant inflammation and
atypical small acinar proliferation (ASAP) were reported in
12% and 6% of nonmalignant reports, respectively.

4. Discussion

The mission statement of the Jamaica Cancer Society is to
eliminate cancer as a major health problem in Jamaica. The
society has therefore established prostate cancer screening
clinics to achieve this mission. Screening services have also
been implemented in rural parishes in Jamaica, St. Ann,
Manchester, and St. Elizabeth, to extend these efforts. The
efforts of volunteers and the society in increasing public
awareness about prostate cancer aim to increase screening
by high-risk men. We found that most men who presented
for screening did not comply withmedical recommendations
for maintenance of annual screening visits or confirmatory
TRUS biopsies. We also found that the mean age of men
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Figure 2: Variation in mean age (years) of patients presenting for
biopsy.

presenting for prostate screening was much older than
recommended by the Jamaica Urological Society and the
American Urological Association for high-risk males.

Men of African ethnicity are well known to be of high risk
for developing prostate cancer. In the USA this ethnic dis-
parity is demonstrated with African-American men having
a 60% higher incidence rate and 2-3 times greater mortality
rate of prostate cancer than Caucasian-Americans [7]. In the
United Kingdom, both African and Caribbean descent black
men have similar higher rates of prostate cancer compared
to white men [8]. Incidence rates of prostate cancer in several
Caribbean islands with a predominantly black population are
also notably high. Prostate cancer is the leading cancer in
Barbados, with an incidence rate of 160.4 per 100,000 but
with a high mortality rate of 63.2 to 101.6 per 100,000 [9].The
prevalence of prostate cancer in Tobago in men between the
ages of 40 and 79 years was found to be 10%, 3-4-fold higher
than studies frompredominantly Caucasian populations [10].
Data on the epidemiology of prostate cancer in Western
African countries is sparse due to absence of cancer-registries
and resource constraints. It appears that the shared common
increased prostate cancer risk amongmen of African descent
appears to be genetically related [11]. Environmental factors
such as diet, inflammation, and obesity may impact these
genes and alter risk [12–14].

We believe that our results reveal common barriers to
screening in the Jamaican population. Several studies have
reported that African-American and Afro-Caribbean men
are less likely to screen for prostate cancer than other racial
groups [15, 16]. The poor compliance with regular screening
and recommendations for prostate biopsies were unexpected
in men who presented voluntarily to the Jamaica Cancer
Society for screening. However, fear and anxiety related to
a possible unfavourable diagnosis of prostate cancer could
account for poor compliance. Fear of treatment related
adverse effects if prostate cancer is diagnosed may also affect
maintenance patterns of screening. Anxiety related to the
perceived embarrassing nature of the DRE has also been
linked to screening barriers in African-American men [17].
Lee et al. reported that African-American, Jamaican, and
Trinidadian black men were less likely to undergo DRE
screening and 74–84% were less likely to maintain DRE
screening compared to whites [18]. The Jamaica Health and

Lifestyle Survey 11 reported that 79.2% of sampled Jamaican
men never had a DRE [19]. Lee et al. reported that Afro-
Caribbean men who perceived the healthcare system as
inconvenient or found reliable care inaccessible were less
likely to participate in screening [20]. In factHolmes reported
that a longer distance of patient’s home to the urologist’s office
affects access to care and disproportionately affects blackmen
screening habits [21]. Other reported barriers to screening
have been low socioeconomic status, lack of insurance, and
low prostate cancer knowledge content [18]. The Jamaica
Health and Lifestyle Survey reported that men with a higher
socioeconomic status and higher level of education were
more likely to have undergone a DRE. Poor physician-patient
interaction may also serve as a barrier to prostate cancer
screening. Men who do not have consistent health care
provider are less likely to initiate or maintain screening, since
health care providers would provide health education and
counselling about screening [22]. We believe that the high
mean age of screening is a reflection of the multiple barriers
to prostate cancer screening.

We consider the prevalence rate of 5.6% of prostate cancer
diagnosed at the Jamaica Cancer Society considerably lower
than expected. 11% of screened men had abnormal screening
tests; however, only 59% of these had confirmatory prostate
biopsies. In addition, many men did not present for repeat
screening visits so several cases of cancer may have been
missed. We believe that 5.6% may be an underestimate of
the true prevalence rate of prostate cancer discovered in the
screened sample.

We acknowledge that a limitation of the study is its retro-
spective nature and our inability to determine the outcome of
those men who defaulted from follow-up screening. We are
also aware that the sample of men screened at the Jamaica
Cancer Society may represent a selection bias due to the
clinic’s location and socioeconomic status of those attending.

Screening patterns for prostate cancer in Jamaican men
reveal that barriers exist which prevent compliance. Strate-
gic action plans by the local health ministry to promote
a national screening programme and a national health
education programme must be implemented for effective
screening. Continued work of nongovernmental agencies
such as the Jamaica Cancer Society and service clubs, as well
as advocacy by volunteers and survivors, may be effective
in changing screening patterns. In addition, engagement of
organizations such as the church, community, and support of
the family unit has been proven to be effective.

5. Conclusions

Prostate cancer was detected in 5.6% of men screened at
the Jamaica Cancer Society. Older men tended to screen for
prostate cancer and compliance with regular maintenance
visits and requests for confirmatory biopsies were poor.
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Objectives. Although a growing body of evidence demonstrates the public health burden of prostate cancer in SSA, relatively little
is known about the underlying factors surrounding the low levels of testing for the disease in the context of this region. Using
Namibia Demographic Health Survey dataset (NDHS, 2013), we examined the factors that influence men’s decision to screen for
prostate cancer in Namibia.Methods. We use complementary log-log regression models to explore the determinants of screening
for prostate cancer. We also corrected for the effect of unobserved heterogeneity that may affect screening behaviours at the cluster
level. Results. The results show that health insurance coverage (OR = 2.95, 𝑝 = 0.01) is an important predictor of screening for
prostate cancer in Namibia. In addition, higher education and discussing reproductive issues with a health worker (OR = 2.02,
𝑝 = 0.05) were more likely to screening for prostate cancer. Conclusions. A universal health insurance scheme may be necessary
to increase uptake of prostate cancer screening. However it needs to be acknowledged that expanded screening can have negative
consequences and any allocation of scarce resources towards screening must be guided by evidence obtained from the local context
about the costs and benefits of screening.

1. Introduction

The global burden of cancer continues to rise with about 14.1
millionnew cancer cases, 8.2million cancer deaths, and about
32.6 million people living with the disease worldwide (within
5 years of diagnosis) in 2012 [1]. Also, about 57% (8million) of
the new cancer cases, 65% (5.3 million) of the cancer deaths,
and 48% (15.6 million) of the 5-year prevalent cancer cases
were recorded in less developed countries in 2012 [1, 2]. One
of themajor contributors to the growth in cancer incidence is
prostate cancer, the secondmost common cancer amongmen
and fourth among both sexes. Although developing countries
account for less than 30% of all cases of prostate cancer,
they have the highest estimated mortality from the disease
[3, 4]. Similarly, even though Sub-Saharan Africa (SSA) has
low prevalence of prostate cancer, it has one of the highest
estimated incidence of the disease in the world [5, 6].

Although it is already a major public health concern,
the burden of prostate cancer in SSA is expected to grow

mainly due to growth and aging of population, changing
diets, lifestyles, and socioeconomic conditions [5, 7, 8].
Some studies have even argued that the somewhat relatively
lower trends in SSA understate the true magnitude of the
disease due to low detection rate as many prostate cancer
cases go undiagnosed due to lack of medial knowledge,
diagnostic facilities, trained health personnel, and prostate-
specific antigen (PSA) testing [9–11]. Consequently, prostate
cancer is said to be a leading cause of mortality in resource-
poor settings [11–14].

While prostate cancer is the most common kind of
cancer among men of African descent [3], testing among
African men is uncommon. Low uptake of testing is linked
to barriers related to access to cancer-related health care,
including diagnosis and treatment and general lack of medi-
cal information on risk factors. Yet screening can significantly
reduce morbidity and death from prostate cancer [11, 14–
17]. For instance, prostate cancer screening may lead to
early diagnostics and treatment that could reduce the risk
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of advanced disease, reduce the risk of dying from prostate
cancer, and increase life expectancy [16, 18]. Even though
the absolute reduction in the risk of death due to prostate
cancer screening may be small, the reductions in the risks
of metastasis and local tumor progression are substantial
if cases are detected early [19]. To evaluate the efficacy of
prostate cancer screening, two large randomized trials were
initiated in the early 1990s: the European Randomized Study
of Screening for Prostate Cancer (ERSPC) in Europe and the
Prostate, Lung, Colorectal, and Ovary (PLCO) trial in the
United States.TheERSPC trial showed a significant reduction
in the risk of death from prostate cancer in the screening
group indicating about 21% and about 29% for men that
actually were screened after a median follow-up of eleven
years [18] and a substantial increase in absolute effect [20].
The second trial (Goteborg trial) showed that, after a median
follow-up of 14 years, one center of the ERSPC trial showed
a 44% reduction in prostate cancer mortality among men in
the screening group and a 56% reduction for men screened at
least once [21].The PLCO reported no reduction in mortality
in the screening group, even though there have been concerns
of high contamination in the control arm [22, 23]. However,
PSA screening is also associated with unfavorable effects.
An adverse effect of screening is overdiagnosis [24]—the
detection of cancers that would not have been diagnosed
during a persons’ lifetime if they had not been screened.
Psychologically, men with screen-detected prostate cancer
may have to live the rest of their lives with the knowledge that
they have prostate cancer [24, 25]. Furthermore, those who
opt for curative treatment risk livingmany years with the side
effects of treatment, which would otherwise be symptom-
free years [24, 26]. Targeted screening, whereby a person
with a family history of the disease are screened, would
be necessary to reduce incidence of false positives and the
burden of overdiagnosis and overtreatment [27]. However,
population level testing may be useful in revealing at-risk
populations for active surveillance, watchful waiting among
patients with clinically confined low-risk PC, and active
public health sensitization [28]. The identification of at-risk
populations might inform preventive efforts, by advocating
for individual lifestyle changes to reduce the incidence of
disease.This approach is referred to as the high-risk approach
to prevention because it targets high risk individuals and
has dominated preventive efforts in developed countries over
decades [26, 27]. However others are of the view that a pop-
ulation level strategy that seeks to control the determinants
of incidence in the general population as a whole may hold
larger promise in terms of health promotion overall [28].

In Namibia, prostate cancer accounts for 44.8 per 100,000
of all cancers amongmen. It also accounts for 21.2 per 100,000
of overall cancer incidence and 21.5 per 100,000 of all cancer
mortalities among adult men. Further, the country has a
5-year prevalence rate of 28 per 100,000 [2]. Despite being
the leading cause of cancer-related death among men and
second among both sexes, prostate cancer has historically
received low public health priority in Namibia. However, this
situation has somewhat changed in the recent years, espe-
cially following the introduction of the national awareness,
screening, and early treatment campaign, aimed at screening

men mostly using prostate-specific antigen (PSA) or rectal
exam. Based on PSA level or rectal exam findings, a biopsy
is conducted. Once diagnosed, patients are recommended to
undergo hormonal therapy. The Namibian Cancer Society
as well as the Canadian Society recommends that men in
their 40s should be screened annually [29, 30]. Despite these
laudable efforts, screening rates have been low.

Factors such as inadequate public health infrastructure
and other health concerns such as HIV/AIDS and malaria
compete for scarce health resources and likely undermine
the provision of prostate cancer services. These challenges
have similarly been observed in cervical cancer screening in
Namibia [31] and in other regions such as South Africa [4].
For example, it has been suggested that factors that contribute
to the low levels of screening largely stem from differences
in health care access, lack of knowledge and information,
and unavailability of early detection services [4, 32, 33]. In
the United States, health insurance coverage has been shown
to be associated with increased testing, early detection, and
effective treatment of cancer cases [10, 34–36], echoing the
vital role of health insurance as a major predictor of cancer
screening.

Namibia’s health insurance (medical aid) scheme relies
on government and private not-for-profit organisations to
manage health financing. The private not-for-profit organi-
sations mostly provide “high-option” products and extensive
coverage for inpatient and outpatient services to their volun-
tarily registered members under two main schemes referred
to as open and closed schemes [37].The closed scheme limits
membership to a particular industry whilst the open scheme
sells medical aid policies to any company or individual that
wishes to purchase coverage. Each scheme typically offers
numerous policies with diverse benefit packages and premi-
ums with the Namibian Financial Institutions Supervisory
Authority (NAMFISA) providing oversight and regulatory
roles on the activities of these schemes [37]. About 184,000
public servants and their dependents have been enrolled in
the government scheme [38]. Overall, approximately 51% of
Namibianswho are employed in the formal sector have health
insurance with roughly 16–18% of total population under
medical insurance [38]. This leaves the unemployed citizens
and the majority of the population (82%) without health
insurance. This creates a situation where they must rely on
out-of-pocket payments or seek care from the public sector,
where only basic services are delivered largely free of charge
and at low quality.

In a comparative study of Canada and United States [39],
it was also found that socioeconomic status as measured by
education or occupation status played an important role in
cancer screening. This implies that even if cancer services
were widely available, not all individuals would have equal
access to screening services. While there are several studies
in Western countries on access to prostate cancer testing
and treatment, this is not the case in SSA where only a few
studies have hitherto been conducted. Nonetheless, the few
studies from the SSA region suggest that, overall, there is low
level of public awareness about prostate cancer and associated
risk factors [40]. This study contributes to knowledge in
this regard by examining the correlates of prostate cancer
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screening among men aged 40–64 years in Namibia. The
results, as we hope, will only influence policy in Namibia and
SSA.

2. Methods

2.1. Data. This study used the 2013 Namibia Demographic
and Health Survey (NDHS), a nationally representative
dataset collected jointly by theNational Statistical bureau and
Ministry of Health of Namibia andMEASUREDHS program
in Calverton, Maryland, USA. The NDHS is administered
face to face tomen aged between 15 and 64 years and collected
periodically to provide data on basic national demographic
and health indicators to guide policy makers, planners, and
researchers. It is one of the few national surveys in SSAwhich
has recently introduced a set of indicators on prostate cancer
screening in order to assess the prevalence and risk factors
in the general population. The current study focuses on a
subsample of 1,244 men aged 40 and above.

2.2. Measures. The outcome variable of this study, prostate
cancer screening, is a binary dependent variable measured
with the question “have you ever been examined for prostate
cancer?”, coded “0” for no and “1” for yes. The main explana-
tory variable of the study—health insurance coverage—was
constructed from the question “are you covered by health
insurance?”, coded “0” for not covered and “1” for covered.
To capture the role of capacity for health literacy, the study
also included a variable on education “0” for no education,
“1” for primary, “2” for secondary, and “3” for higher and
whether men discussed family planning issues with a health
worker in the last 12 months “0” for no and “1” for yes. The
role of health literacy was further explored by the variable
tapping into exposure to media in which men were asked as
to whether they listen to radio coded “0” for not at all, “1”
for often, and “2” for very often or watch television coded
“0” for not at all, “1” for often, and “2” for very often. This
was important given the use of mass media in the dissem-
ination of medical information in Namibia and other SSA
countries. The analysis also examined the mediating effect
of socioeconomic status using wealth quintiles. Wealth is a
composite index created based on a household’s ownership
of a number of consumer items which the NDHS deems
to be poorest, poorer, middle, richer, and richest quintiles
and recoded “0” for poorest and poorer; “1” for middle; and
“2” for richer and richest. Demographic variables included
in the analysis are age of respondents in 5-year categories,
marital status coded “0” for single; “1” for married, and
“2” for separated, and religion coded “0” for Catholics; “1”
for Protestants; “2” for ELCIN (a type of Christian religion
practiced in Namibia); and “3” for other religious groups.
Locational factors controlled for include place of residence
coded “0” for urban, “1” for rural and geographic region
of residence coded “0” for Caprivi, “1” for Erongo, “2” for
Hardap, “3” for Kara, “4” for Kavango “5” for Khomas, “6”
for Kunene, “7” for Ohangwena, “8” for Omaheke, “9” for
Omusati, “10” for Oshana, “11” for Oshikoto, and “12” for

Otjozondjupa. The reference categories of all variables are
coded “0.”

2.3. Analytical Strategy. We used complementary log-log
models instead of binary logit model to analyze our outcome
variable given the highly uneven split of the outcomes in
the dependent variable (see Table 1). Standard logit models
are also built under the assumption of independence of
respondents, but the NDHS has a hierarchical structure with
respondents nested within survey clusters with a possibility
of biasing our standard errors. To avoid bias in the standard
errors and parameter estimates, a random effects regression
analysis that corrects for these biases was employed using
GLLAMM in Stata (see [41–44]). Sample characteristics of
our dependent and main independent variables with some
selected variables are depicted in Table 1. Table 2 presents
our bivariate associations between our dependent variable
(prostate cancer screening) and each of the independent vari-
ables. This is followed by two multivariate models presented
in Table 3.

3. Results

3.1. Univariate Analysis. Our findings indicate that only
16% of men reported ever screening for prostate cancer in
Namibia. About 32% of our sample reported having health
insurance and only 5% of men reported ever discussing
family planning issues with a health worker in the last 12
months before the survey. About 39% ofmen had a secondary
education, 72% reported being married, with a mean age of
49, and about 41% of the sample were identified with the
ElCIN religion. The distribution of men with regard to place
of residence was near even between urban and rural areas,
49% of men residing in urban areas and approximately 51%
in rural areas. About 50% of men were within the richest and
richer wealth quintiles whilst about 31% were in the poorest
and poorer categories. The middle wealth quintile accounted
for about 20% of the sample.

3.2. Bivariate Analysis. The results of the bivariate logistic
models are reported in Table 2. Men with health insurance
coverage (OR = 6.77, 𝑝 = 0.01) were highly likely to
undergo screening for prostate cancer compared to men
with no insurance coverage. Similarly, compared to men who
reported not discussing reproductive issues with a health
personnel in the 12 months prior to the survey, men who
reported such a discussion (OR = 1.67, 𝑝 = 0.01) were more
likely to report testing for prostate cancer. Men in the age
categories, 50–54 (OR = 1.87, 𝑝 = 0.01), 55–59 (OR = 2.08,
𝑝 = 0.01), and 60–64 (OR = 2.10, 𝑝 = 0.01), were more
likely to test for prostate cancer compared to men in the 40–
44 age category. Relative to Catholics, men who identify with
Protestant Christian denominations (OR = 1.71, 𝑝 = 0.05)
and other religions (OR = 2.14, 𝑝 = 0.01) were more likely to
report screening for prostate cancer. Currentlymarried (OR=
3.85, 𝑝 = 0.01) and separated men (OR = 2.83, 𝑝 = 0.01)
were more likely to report testing compared to never married
men. Men residing in rural Namibia were less likely (OR =
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Table 1: Sample characteristics.

Variable Frequency (%)
Ever tested for prostate cancer

No 1,044 (83.92)
Yes 200 (16.08)

Health insurance (ref: none)
No 841 (67.60)
Yes 403 (32.40)

Education (ref: none)
No formal education 226 (18.17)
Primary 420 (33.76)
Secondary 481 (38.67)
Higher 117 (9.41)

Discussed health issues with health
worker in the last 12 months

No 1,185 (95.26)
Yes 59 (4.74)

Frequency of reading newspapers
Not at all 1,000 (80.39)
Often 145 (11.66)
Very often 99 (7.96)

Frequency of listening to radio
Not at all 178 (14.31)
Often 274 (22.03)
Very often 792 (63.67)

Age of respondent (mean) 49
Marital status

Single 239 (19.21)
Married 899 (72.27)
Separated 106 (8.52)

Religion
Catholic 298 (23.95)
Protestants 203 (16.32)
ELCIN 515 (41.40)
Others 228 (18.33)

Region of residence
Caprivi 58 (4.66)
Erongo 150 (12.06)
Hardap 127 (10.21)
Karas 126 (10.13)
Kavango 76 (6.11)
Khomas 99 (7.96)
Kunene 89 (7.15)
Ohangwena 48 (3.86)
Omaheke 126 (10.13)
Omusati 76 (6.11)
Oshana 61 (4.90)
Oshikoto 138 (11.09)
Otjozondjupa

Place of residence
Urban 615 (49.44)
Rural 629 (50.56)

Wealth
Poorest 172 (13.83)
Poorer 215 (17.28)
Middle 248 (19.94)
Richer 304 (24.44)
Richest 305 (24.52)

Table 2: Bivariate analysis of prostate cancer screening (comple-
mentary log-log).

Variable OR (SE)
Health insurance (ref: none)
Yes 6.77 (1.172)∗∗∗

Education (ref: none)
Primary 2.43 (.976)∗∗

Secondary 6.75 (2.556)∗∗∗

Higher 22.64 (9.119)∗∗∗

Discussed health issues with health
worker in the last month (ref: none)
Yes 2.51 (.746)∗∗∗

Listen to radio (ref: none)
Often 0.38 (.125)∗∗∗

Very often 0.58 (.196)
Watch television (ref: none)
Often 1.45 (.435)
Very often 1.49 (.391)

Age of respondent (ref: 40–44)
45–49 1.38 (.312)
50–54 1.87 (.443)∗∗∗

55–59 2.08 (.522)∗∗∗

60–64 2.10 (.556)∗∗∗

Marital status (ref: single)
Married 3.85 (1.141)∗∗∗

Separated 2.83 (1.114)∗∗∗

Religion (ref: Catholic)
Protestants 1.71 (.455)∗∗

ELCIN 1.19 (.272)
Others 2.14 (.518)∗∗∗

Region of residence (ref: Caprivi)
Erongo 2.49 (1.331)∗

Hardap 2.08 (1.150)
Karas 3.00 (1.616)∗∗

Kavango 1.15 (.727)
Khomas 2.63 (1.466)∗

Kunene 0.56 (.381)
Ohangwena 2.68 (1.660)
Omaheke 1.46 (.833)
Omusati 0.66 (.451)
Oshana 1.23 (.789)
Oshikoto 1.08 (.694)
Otjozondjupa 2.44 (1.324)∗

Place of residence (ref: urban)
Rural 0.49 (.091)∗∗∗

Wealth (ref: poorest)
Poorer 1.16 (.581)
Middle 1.74 (.796)
Richer 4.03 (1.682)∗∗∗

Richest 13.61 (5.498)∗∗∗

Standard errors are in parenthesis. ∗∗∗𝑝 < 0.01, ∗∗𝑝 < 0.05, and ∗𝑝 < 0.1.
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Table 3: Factors associated with prostate cancer screening (comple-
mentary log-log).

Variable Model (1) Model (2)
Health insurance (ref: none)

Yes 4.11 (.787)∗∗∗ 2.95 (.620)∗∗∗

Education (ref: none)
Primary 1.98 (.877) 2.08 (.927)
Secondary 4.01 (1.568)∗∗∗ 3.32 (1.392)∗∗∗

Higher 8.13 (3.450)∗∗∗ 6.34 (2.915)∗∗∗

Discussed health issues with
health worker in the last
month (ref: none)

Yes 1.54 (0.455) 2.02 (.611)∗∗

Listen to radio (ref: none)
Often 0.91 (.379) 0.96 (.404)
Very often 1.10 (.473) 0.99 (.440)

Watch television
(ref: none)

Often 1.12 (.338) 1.39 (.445)
Very often 0.94 (.250) 0.83 (.232)

Age of respondent
(ref: 40–44)

45–49 1.24 (.278)
50–54 2.05 (.504)∗∗∗

55–59 2.06 (.532)∗∗∗

60–64 3.30 (.990)∗∗∗

Marital status (ref: single)
Married 1.56 (.476)
Separated 1.87 (.737)

Religion (ref: Catholic)
Protestants 1.02 (.275)
ElCIN 1.18 (.271)
Others 1.12 (.278)

Region of residence
(ref: Caprivi)

Erongo 1.25 (.677)
Hardap 1.33 (.750)
Karas 1.71 (.920)
Kavango 1.52 (.958)
Khomas 1.18 (.661)
Kunene 0.82 (.565)
Ohangwena 5.10 (3.222)∗∗∗

Omaheke 1.29 (.734)
Omusati 0.47 (.320)
Oshana 0.89 (.550)
Oshikoto 1.03 (.653)
Otjozondjupa 2.11 (1.159)

Place of residence (ref: urban)
Rural 1.51 (.327)

Wealth (ref: poorest)
Poorer 1.12 (.586)
Middle 1.25 (.628)
Richer 2.41 (1.186)∗

Richest 4.95 (2.613)∗∗∗

Random effect
Variance at the cluster level 2.106 (.353)∗∗∗ 1.56 (.416)∗

Constant 0.021 (.009)∗∗∗ 0.003 (.003)∗∗∗

Observations 1,244 1,244
Standard errors are in parenthesis. ∗∗∗𝑝 < 0.01, ∗∗𝑝 < 0.05, and ∗𝑝 < 0.10.

0.49, 𝑝 = 0.01) to test for prostate cancer compared to their
urban counterparts. Regionally, residents in Erongo (OR =
2.49, 𝑝 = 0.10), Karas (OR = 3.00, 𝑝 = 0.05), Khomas (OR =
2.63, 𝑝 = 0.10), and Otjozondjupa (OR = 2.44, 𝑝 = 0.10)
were more likely to test for prostate cancer compared to men
resident in Caprivi region. Socioeconomically, men in the
richer (OR = 4.03, 𝑝 = 0.01) and richest (OR = 13.61, 𝑝 =
0.01) wealth categories were significantly more likely to test
for prostate cancer compared to poorer men.

3.3. Multivariate Analysis. Two multivariate results are pre-
sented in Table 3. In the first model we estimated the effects
of health insurance, knowledge, and access to information on
men’s decision to test for prostate cancer. Like in the bivariate
analysis, men with health insurance coverage (OR = 4.11, 𝑝 =
0.01) were more likely to be examined for prostate cancer
compared to those uninsured. Also, men with secondary
education (OR = 4.03, 𝑝 = 0.01) or higher (OR = 8.13,
𝑝 = 0.01) were more likely to have been screened for prostate
cancer compared to men with no formal education.

The second model controls for demographic and socioe-
conomic variables. We found that the association between
health insurance coverage and prostate cancer testing atten-
uated after adjusting for socioeconomic and demographic
variables but remained significant and robust. Other variables
associated with screening included level of education, age
of respondent, contact with health personnel, region of
residence, and wealth category. Compared to men without
formal education, men with secondary (OR = 3.32, 𝑝 = 0.01)
or higher (OR = 6.34, 𝑝 = 0.01) level of education were
all more likely to test for prostate cancer. Remarkably, the
findings suggest a steady gradient across successive levels of
education, where men with higher than secondary level of
education are more like to test for prostate cancer than men
with secondary education, who are more likely to test than
men with primary education, who in turn are more likely to
test for cancer than men without formal education. Like in
the bivariate analysis, men who reported having contact with
a health worker in the 12 months prior to the survey (OR =
2.02, 𝑝 = 0.05) were more likely to report testing for prostate
cancer compared to those without such contact. As is the case
with education, there is steady gradient across age wheremen
in a given age group are more likely to test for prostate cancer
than men in the age category immediately below them.Thus,
compared to the 40–44 age category, men aged between 50
and 54 (OR= 2.05,𝑝 = 0.01); 55 and 59 (OR= 2.06,𝑝 = 0.01);
and 60 and 64 (OR = 3.30, 𝑝 = 0.01) were all more likely to
test. Also,male residents inOhangwena (OR= 5.10,𝑝 = 0.01)
were more likely to test for prostate cancer compared to male
residents in Caprivi, the poorest and underserved region in
Namibia. In contrast to men in the poorest wealth quintile,
those in the richer (OR = 2.41, 𝑝 = 0.10) and richest (OR =
4.95, 𝑝 = 0.01) wealth quintile were more likely to test for
prostate cancer.

4. Discussion

We examined the determinants of prostate cancer screening
among men of 40 years and over, considered to be the age
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group at risk of prostate cancer. Our findings show that
Namibianmen with health insurance coverage, having access
to information, having contact with health workers, and
residing in richer and richest wealth quintiles, were more
likely to screen for prostate cancer. The effect of health
insurance on testing for prostate cancer remained robust even
after controlling for access to information and socioeconomic
and demographic factors, suggesting the disproportionate
influence that having insurance coverage might have on an
individual’s access to cancer screening.This particular finding
is generally consistent with the literature on the effect of
insurance coverage on health utilisation in different places
[10, 31, 35]. One key explanation might be that in Namibia
health insurance coverage has a significant potential to reduce
out-of-pocket health expenses, increase the frequency of
hospital visits and quality of interacting with doctors, and
reduce payment for health care at the point of service,
including screening for prostate cancer.

Invariably, given the relative contribution of insurance
coverage and wealth to prostate cancer screening in this
context, it means that the poor face a dual burden of poverty
and inequity in health access. Hence, the poor are more likely
to be uninsured and are also more likely to face barriers
to preventive information on prostate cancer screening.
This may be due to access disparities among insured and
uninsured individuals, often rooted in income inequalities
[45] that may translate into health inequalities in the area
of prostate cancer screening. The majority of Namibians rely
on low-quality health services provided by the public health
system which is already overburdened by the HIV/AIDS
epidemic [46]. Overall, only 51% of Namibians employed in
the formal sector are covered by health insurance, with only
16–18% of the total population under medical insurance [38].
This leaves the unemployed and majority of the population
(82%) without health insurance.These uninsured individuals
may have to rely on out-of-pocket payments or to seek
care from the public sector, where only basic services are
delivered largely free of charge and at low quality [38]. This
suggests that the adoption of a universal health insurance
scheme that ensures equity may improve testing or screening
levels in Namibia. However, we must also acknowledge that
universal insurance coverage would not automatically result
in equitable access to prostate cancer screening unless efforts
are made to improve preventative health information and the
availability and accessibility to health services.

An interesting finding of this study is the positive
relationship between discussing health issues with a health
worker and screening for prostate cancer. This suggests
that the appropriate promotion of prostate cancer screening
through health workers will be useful to encourage men to
test especially in a context where reproductive health services
have historically been directed at women.There is the need to
push for more openness and awareness in order to promote
dialogue between health professionals and men on relevant
issues around prostate cancer and encourage them to screen
for prostate cancer. Our results are consistent with those of
other studies which have reported that individuals whomake
regular visits or are in regular contact with health worker(s)
tend to be better informed about health issues, are familiar

with medical settings, are more receptive to medical advice,
and are more likely to undergo testing [47, 48]. The signif-
icant association between men discussing health issues and
screening for prostate cancer reflects more positive attitudes
and social motivation toward learning about prostate cancer
and engaging in healthy behaviours that may lead to early
detection and prevention of the disease [47].Thus, the finding
especially draws attention to the need for increased emphasis
on promoting awareness about prostate cancer in order to
equip the public with relevant knowledge and encourage
men to adopt preventive behaviours including screening.
Thepositive relationship (steady gradient) between education
and screening for prostate cancer might also reflect positive
attitudes where educatedmenwho aremost likely to be aware
of or comprehend health risks levels are more likely to take
appropriate actions such as testing.

The progressive association between age and testing
for prostate cancer may be a reflection of more positive
behaviours to learn about risk factors and willingness to
adopt preventive measures such as screening in order to seek
treatment.This particular finding is generally consistent with
other studies that have singled out age as one of the widest
known risk factors for developing prostate cancer alongside
ethnicity and race [25, 49, 50].

The positive association between wealth and testing
for prostate cancer is noteworthy. The richer and richest
categories were more likely to report testing for the disease,
reemphasising the notion that it is mostly those who have the
financial means to overcome barriers to health care services.
This is similarly the case in the context of health insurance
coverage where the richer and richest tend to have better
access to prostate cancer testing.The relatively low likelihood
of testing among the poor highlights the issue of socioeco-
nomic inequalities to cancer screening and underscores the
kinds of barriers that poor people face in terms of access to
testing. Since testing is a gateway to treatment, the findings
of this study also suggest potential socioeconomic disparities
in morbidity and mortality from cancer in Namibia. Fur-
thermore, even though prostate cancer screening is generally
low in Namibia, the findings of this study suggest existence
of wide geographical variations in terms of screening. For
instance, residents in Ohangwena region were more likely
to screen for prostate cancer, compared to Caprivi, one of
Namibia’s poorest and underserved regions [30]. Namibia is
a vast country and in such remote regions, such as Caprivi,
up to 60% of the population live more than 5 km from
the nearest health facility [51]. Addressing these barriers
to screening will prove useful for the government’s efforts
to curb prostate cancer incidence. However, despite the
potential public health benefits of screening, in setting such as
Namibia, screening outcomes are likely to be poorer and even
when correctly diagnosed patients may not receive treatment
due to lack of appropriate resources. It is therefore important
for public health officials and policy makers to obtain local
context evidence of screening as well as weigh the cost and
benefits of expanded prostate cancer screening to other public
health interventions.

This study has some limitations. First, due to the cross-
sectional nature of the dataset, we are unable to make causal
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linkages between prostate cancer screening and any of our
independent variables. Also, due to the self-reported nature
of the data, some biases may have been introduced into the
data during data collection as men are more likely to provide
socially satisfactory responses and the NDHS could not
physically validate these responses. We do also acknowledge
that GLOBOCAN data on mortality are projections and
may overstate or understate the burden of prostate cancer
in Namibia. Furthermore, even though prostate cancer is
deserving public health attention, it should be noted that
there still remain other more common noncancer causes of
mortality and that knowing one’s prostate cancer status will
not necessarily prevent death. Such considerations should
be factored in when prioritizing public health policies in
such limited resources settings that have to prioritize their
objectives. To a large extent our results are generalizable to
other resource-poor countries in Sub-Saharan Africa, even
though one must not lose sight of the contextual influence of
culture, norms, health behaviours, and the political support
of Namibian government in prioritizing population based
screening.

In conclusion, this paper has examined the determinants
of prostate cancer among men aged 40–64 years in Namibia.
The significant role played by health insurance coverage
in influencing screening highlights the need for a national
health insurance strategy that ensures equity in health access,
especially screening for cancer. Currently, Namibia does not
have a universal health insurance policy although discussions
are currently underway to introduce a national scheme to
reduce out-of-pocket health expenses and inequities in access
to health services. It is hoped that this may impact positively
on health care utilisation including prostate screening. We
also urge that for such a scheme to be effective in increasing
screening for prostate cancer, it has to be accompanied by
a strong health promotion campaign to promote the public
awareness about the disease. The study also points to the role
played by regular contact with health workers in promoting
testing for prostate cancer among men, underscoring the
need for the government to reduce barriers that make it
difficult for people to get in touch with health personnel
or to have a regular doctor. It also suggests the need for a
cultural shift that would promote more dialogue on men’s
reproductive health issues in a context where women have
traditionally been the subject of such debates. The current
recommendations for prostate cancer screening are more
appropriate for developed country contexts as they have the
resources and technical expertise to handle the burden of
prostate cancer. In a resource limited setting such as Namibia,
outcomes are likely to be poorer and there is also the strong
likelihood that many patients that would be correctly diag-
nosed may not receive treatment due to lack of appropriate
resources.This is especially the case in Namibia where, due to
a lack of previous testing, the national rollout of screening is
likely to uncovermany cases of advanced prostate caseswhich
may be difficult to treat. As a public health consideration,
the Namibian government should carefully consider likely
benefits from the national screening program with respect
to its capacity to provide appropriate care for those who
test positive. Those making decisions about commitment of

public health resources need to weigh the costs associated
with prostate cancer against those of other public health
interventions, such as HIV/AIDS, malaria, or even cervical
cancer, whose diagnostics and interventions are relatively low
cost. Cervical and breast cancer are also other important and
competing public health problems in Namibia.

Highlights

(i) Screening for prostate cancer remains low in Namibia
with only 16% of men reporting having ever tested.

(ii) Men with health insurance and those who discuss
their health issueswith a professionalweremore likely
to screen for prostate cancer; the findings suggest that
expanding health insurance coverage together with
prostate cancer screening education could improve
the outcomes.

(iii) The study contributes to the current field of knowl-
edge of prostate cancer testing among resource-poor
populations given the high risk of prostate cancer
within these settings.
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the Göteborg randomised population-based prostate-cancer
screening trial,”The Lancet Oncology, vol. 11, no. 8, pp. 725–732,
2010.

[22] G. L. Andriole, E. D. Crawford, R. L. Grubb et al., “Mortality
results from a randomized prostate-cancer screening trial,”The
New England Journal of Medicine, vol. 59, no. 2, pp. 149–153,
2009.

[23] G. L. Andriole, E. D. Crawford, R. L. Grubb et al., “Prostate
cancer screening in the randomized Prostate, Lung, Colorectal,
and Ovarian Cancer Screening Trial: mortality results after 13
years of follow-up,” Journal of the National Cancer Institute, vol.
104, no. 2, pp. 125–132, 2012.

[24] I. J. Korfage,M.-L. Essink-Bot, G. J. J. M. Borsboom et al., “Five-
year follow-up of health-related quality of life after primary
treatment of localized prostate cancer,” International Journal of
Cancer, vol. 116, no. 2, pp. 291–296, 2005.

[25] H. B. Carter, P. C. Albertsen, M. J. Barry et al., “Early detection
of prostate cancer: AUA guideline,”The Journal of Urology, vol.
190, no. 2, pp. 419–426, 2013.

[26] E.Wever, Effects of prostate cancer screening and treatment [M.S.
thesis], Erasmus University, 2012.

[27] G. Rose, “Sick individuals and sick populations,” Bulletin of the
World Health Organization, vol. 79, no. 10, pp. 990–996, 2001.

[28] S. C. Davies, E. Winpenny, S. Ball, T. Fowler, J. Rubin, and E.
Nolte, “For debate: a new wave in public health improvement,”
The Lancet, vol. 384, no. 9957, pp. 1889–1895, 2014.

[29] Prostate Cancer Canada, Prostate Cancer Canada: PSA Recom-
mendation, Prostate Cancer Canada, 2013.

[30] M.Macro, “Namibia,” https://dhsprogram.com/pubs/pdf/FR298/
FR298.pdf.

[31] J. Kangmennaang, N.Thogarapalli, P. Mkandawire, and I. Lugi-
naah, “Investigating the disparities in cervical cancer screening
among Namibian women,” Gynecologic Oncology, vol. 138, no.
2, pp. 411–416, 2015.

[32] D. A. Barocas, R. Grubb III, A. Black et al., “Association between
race and follow-up diagnostic care after a positive prostate
cancer screening test in the Prostate, Lung, Colorectal, and
Ovarian cancer screening trial,” Cancer, vol. 119, no. 12, pp.
2223–2229, 2013.

[33] N. Richter, K. M. Gorey, S. Haji-Jama, and I. N. Luginaah, “Care
and survival of mexican american women with node negative
breast cancer: historical cohort evidence of health insurance
and barrio advantages,” Journal of Immigrant and Minority
Health, vol. 17, no. 3, pp. 652–659, 2015.

[34] H. Angier, M. Hoopes, R. Gold et al., “An early look at rates of
uninsured safety net clinic visits after the affordable care act,”
Annals of Family Medicine, vol. 13, no. 1, pp. 10–16, 2015.

[35] K. M. Gorey, S. Haji-Jama, E. Bartfay, I. N. Luginaah, F. C.
Wright, and S. M. Kanjeekal, “Lack of access to chemotherapy
for colon cancer:multiplicative disadvantage of being extremely
poor, inadequately insured andAfricanAmerican,”BMCHealth
Services Research, vol. 14, no. 1, article 133, 2014.

[36] P. A. Carney, J. O’Malley, D. I. Buckley et al., “Influence of health
insurance coverage on breast, cervical, and colorectal cancer
screening in rural primary care settings,” Cancer, vol. 118, no.
24, pp. 6217–6225, 2012.

[37] F. R. Feeley, I. De Beer, and T. R. De Wit,The Health Insurance
Industry in Namibia Baseline Report, University of Amsterdam,
2006.

[38] P. D. Dineo, F. Rich, R. I. Levey, B. I. De, and T. Uwamahoro,
Reducing-ARV-Costs-in-Namibia-poster.pdf, 2010, http://
africacapacityalliance.org/n4a/wp-content/uploads/2014/06/
Reducing-the-Cost-of-Private-Sector-ARVs-in-Namibia.pdf.

[39] K. M. Gorey, I. N. Luginaah, C. Hamm, K. Y. Fung, and E. J.
Holowaty, “Breast cancer care in the Canada and the United
States: ecological comparisons of extremely impoverished and
affluent urban neighborhoods,” Health and Place, vol. 16, no. 1,
pp. 156–163, 2010.



Journal of Cancer Epidemiology 9

[40] C. Babb, M. Urban, D. Kielkowski, and P. Kellett, “Prostate
cancer in SouthAfrica: pathology based national cancer registry
data (1986–2006) and mortality rates (1997–2009),” Prostate
Cancer, vol. 2014, Article ID 419801, 9 pages, 2014.

[41] S. W. Raudenbush, “Hierarchical linear models and
experimental design,” in Applied Analysis of Variance in
Behavioral Science, pp. 459–496, Marcel-Dekker, 1993,
http://books.google.com/books?hl=en&lr=&id=P 1cAVvrVgoC
&oi=fnd&pg=PA459&dq=Hierarchical+linear+models+and+
experimental+design&ots=uL9B5s zIR&sig= cX2K9joSQX7l8-
gY9urZgcAAn9w.

[42] R. Stephenson, “Community influences on young people’s
sexual behavior in 3 African countries,” American Journal of
Public Health, vol. 99, no. 1, pp. 102–109, 2009.

[43] S. Rabe-Hesketh and A. Skrondal, Multilevel and Longitudinal
Modeling Using Stata, 2008.

[44] H. Schielzeth and S. Nakagawa, “Nested by design:model fitting
and interpretation in a mixed model era,” Methods in Ecology
and Evolution, vol. 4, no. 1, pp. 14–24, 2013.

[45] A. Alsamawi, J. Murray, M. Lenzen, D. Moran, and K.
Kanemoto, “The inequality footprints of nations: a novel
approach to quantitative accounting of income inequality,”PLoS
ONE, vol. 9, no. 10, Article ID e110881, 2014.

[46] E. Gustafsson-Wright, W. Janssens, and J. Van Der Gaag,
“The inequitable impact of health shocks on the uninsured in
Namibia,”Health Policy and Planning, vol. 26, no. 2, pp. 142–156,
2011.

[47] J. D. Fisher, W. A. Fisher, K. R. Amico, and J. J. Harman, “An
information-motivation-behavioral skills model of adherence
to antiretroviral therapy,” Health Psychology, vol. 25, no. 4, pp.
462–473, 2006.

[48] A. A. Ahmed, A. A. Mohamed, I. A. Guled, H. M. Elamin, and
A.H. Abou-Zeid, “Knowledge translation in Africa for 21st cen-
tury integrative biology: the ‘know-do gap’ in family planning
with contraceptive use among Somali women,” OMICS, vol. 18,
no. 11, pp. 696–704, 2014.

[49] M. W. Drazer, D. Huo, M. A. Schonberg, A. Razmaria, and
S. E. Eggener, “Population-based patterns and predictors of
prostate-specific antigen screening among older men in the
United States,” Journal of Clinical Oncology, vol. 29, no. 13, pp.
1736–1743, 2011.

[50] S. S. Taneja, “Re: strategy for detection of prostate cancer based
on relation between prostate specific antigen at age 40–55 and
long term risk of metastasis: case-control study,” Journal of
Urology, vol. 191, no. 1, article 75, 2014.

[51] WHO, Progress in Scale-Up of Male Circumcision for HIV Pre-
vention in Eastern and SouthernAfrica,WHO, 2012, http://www
.who.int/hiv/pub/malecircumcision/mc country progress2011/en/.



Research Article
The Prevalence of HIV in Cancer Patients at
the Surgical Oncology Unit of Donka University
Hospital of Conakry (Guinea)

Bangaly Traore,1 Thierno Souleymane Bah,2 Fode Amara Traore,2

Mamadou Saliou Sow,2 Solomana Diane,1 Mamady Keita,1 Mohamed Cisse,3

Moussa Koulibaly,4 and Naby Daouda Camara5

1Surgical Oncology Unit, Donka University Hospital, Conakry, Guinea
2Infectious and Tropical Disease Department, Donka University Hospital, Conakry, Guinea
3Department of Dermatology and Venereology, Donka University Hospital, Conakry, Guinea
4Department of Pathology, Donka University Hospital, Conakry, Guinea
5Department of General Surgery, University Hospital of Conakry, Guinea

Correspondence should be addressed to Bangaly Traore; ucodonka@gmail.com

Received 23 September 2015; Revised 8 November 2015; Accepted 19 November 2015

Academic Editor: Subhojit Dey

Copyright © 2015 Bangaly Traore et al.This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Aim. To determine the prevalence of HIV infection among patients seen at the surgical oncology unit of Donka (Conakry, Guinea).
Method. We conducted a retrospective and descriptive study of HIV infection in cancer patients fromMay 2007 to December 2012.
Social characteristics (age, gender, marital status, and education) and immune status (HIV type, CD4 count) were reviewed.Results.
Out of 2598 cancer patients, 54 (2.1%) tested positive for HIV. There were 11 (20.4%) defining AIDS and 43 (79.6%) nondefining
AIDS cancers. The most frequent cancers were breast (14) (26.0%), non-Hodgkin lymphoma (6) (11.1%), liver (6) (11.1%), eye and
annexes (6) (11.1%), and cervical cancer (5) (9.3%). These patients were female in 34 (63.0%) and had a median age of 39 years and
body mass index was 20,3 Kg/m2. They were unschooled in 40 (74.1%) and married in 35 (64.8%). CD4 count showed a median of
317 cells/mL. Antiretroviral treatment was performed in 40 (74.1%). Conclusion. HIV prevalence is higher in patients in our unit
of surgical oncology. Breast cancer was the most common in this association. A national survey of a large sample is needed to
determine the true prevalence and impact of HIV on cancer prognosis.

1. Background

While opportunistic infections continue to be enameled care
of patients infected with acquired immunodeficiency, cancer
remains overlooked in the care of these patients in developing
countries.

According to Center Disease Control (CDC) [1], the
revised definition of AIDS criteria includes the biological cri-
teria (CD4 below 200) and/or clinical criteria (opportunistic
infections, cancers of the cervix, Kaposi sarcoma, and non-
Hodgkin lymphoma) associated with infection by human
immunodeficiency virus (HIV).

The occurrence of malignant tumors in patients with
HIV infection currently represents for years to come one of
the most difficult and controversial challenges of therapeutic
management of these patients [2]. As of 2011, 69%of all people
infected with HIV live in sub-Saharan Africa. Africa was
the epicenter of viral related cancers even prior to the HIV
epidemic (e.g., Kaposi’s sarcoma (KS), Burkitt’s lymphoma,
cervical cancer, and hepatocellular carcinoma).

Indeed, 30 to 40% of patients infected with HIV are
likely to develop cancer about their disease [3]; the incidence
of certain cancers such as Kaposi’s sarcoma has decreased
since the introduction of potent antiretroviral therapies; other
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malignancies associatedwithAIDS do not seem to be affected
by the establishment of this new therapeutic strategy [4].The
prevalence coinfection TB/HIV (25.5%) is well known while
no study on cancers associated with HIV has been performed
in our country [5].

The widespread use of antiretroviral therapy (ARV) in
industrialized countries since themid-1990s led to a dramatic
decrease in mortality of patients with HIV infection and
incidence of opportunistic infections [6].

However, antiretroviral treatment types HAART also had
a significant impact on the natural history of HIV-associated
malignancies [7].

A US study found an increase in median survival of
AIDS patients from 11.3 months before 1985 to 12.5 months
in 1986 to 20.8 months in 1987 for AIDS cases diagnosed in
Washington [8]. According to a recent British study, 40% of
AIDS patients have cancer during the course of their disease
[9].

In France, a study showed that, out of a total of 964
recorded deaths, 149 were attributed to the type of AIDS
defining cancers [7].

According to the Regional Office for Africa ofWHO, 64%
of new cancer cases worldwide are registered in developing
countries [10].

Sub-Saharan African countries have experienced nearly
600,000 deaths in 2008 related to tumors. If this epidemi-
ological trend continues due to longer life expectancy and
increased exposure to tobacco, Africa will have by 2020 from
800,000 to 1,000,000 new cases of cancer each year [10, 11].

The cancer incidence rate is estimated at 95.5 cases per 105
inhabitants in West Africa and 90.0 per 105 in Guinea [12].
As in most sub-Saharan African countries, the cancer is often
diagnosed at an advanced stage of the disease.

There is very little data available on the prevalence of HIV
infection in cancer patients in West Africa, especially in our
country. It is therefore important to have a first database that
will guide future investigations.

This study aims to determine the prevalence of HIV
infection among patients seen at the surgical oncology unit
of Donka.

2. Material and Method

2.1. Data. Data from this study were obtained from the
hospital and came from surgical oncology unit of Donka
national hospital, teaching hospital of Conakry (Guinea).

The study involved the records of cancer patients followed
with HIV infection fromMay 2007 to December 2012.

2.2. HIV and Immune Status. The status of HIV infectionwas
determined by the Western blot method. This checkup has
become routine for any cancer patient received in our unit
since January 2009.

CD4 count was requested for HIV positive patients.
All patients were referred to antiretroviral treatment

center for treatment of immune status.

2.3. Data Collection. The prevalence has been determined
according to the number of patients and pathology subject of
consultation or follow-up. Pathologies associated with HIV
have been classified into malignant, benign, and inflamma-
tory diseases.

Social characteristics (age, gender, marital status, tobacco
and alcohol consumption, education, and body mass index)
and immune status (HIV type, CD4 count, and antiretro-
viral treatment) were reviewed according malignant tumor
pathologies, divided into defining AIDS and nondefining
AIDS cancers. Gynecological history (age at menarche, first
full pregnancy) was determined inwomenwith breast cancer.

2.4. Statistical Analysis. This was descriptive and retrospec-
tive study. The qualitative variables were presented and
analyzed in percentage. The median with interquartile range
(IQR) was calculated for the quantitative variables. Defining
AIDS and nondefining AIDS cancers were compared in
relation to patient age. ANNOVA test was performed andwas
significant if 𝑝 was less than 0.05.

3. Results

Out of 3143 patients received from May 2007 to December
2012, 69 (2.2%) tested positive for HIV in our unit. This
proportion was 12 (1.9%) of 625 patients from 2007 to 2008
and 57 (2.3%) of 2518 patients from 2009 to 2012.

Of the 64 HIV-infected patients, 54 (78.3%) had a malig-
nant tumor, 8 (11.6%) of benign and 7 (10.1%) of inflammatory
tumors (Table 1).

The prevalence of HIV in cancer patients was 54 on
2598 cases (2.1%). Of the 54 cases of cancers associated with
HIV, there were 11 (20.4%) defining AIDS and 43 (79.6%)
nondefining AIDS.

These patients were female in 34 (63.0%). Cancer patients
had a median age of 39 (IQR 31–48) against 32 (IQR 25–38)
for noncancer patients. This median age was different about
defining AIDS status: 33 (25.0–40.0) versus 39 (IQR 35.7–
50.0) (𝑝 = 0.007).

Their body mass index was 20,4 Kg/m2 (IQR 17.7–21.8).
They were unschooled in 40 (74.1%) and married in 35
(64.8%). Tobacco use was found in 13 (24.1%) and alcohol
consumption in 14 (20.2%).

All patients were infected with HIV type 1. CD4 count,
performed in 22 patients, showed a median of 317 cells/mL
(IQR 246.2–534.2). Antiretroviral treatment was performed
in 40 (74.1%) patients of which it was performed in 39 only
after the cancer diagnosis.

Table 2 shows the distribution of different types of cancers
depending on the AIDS definition. Among the cancers
defining AIDS, non-Hodgkin’s lymphoma (6) (11.1%) and
cervical cancer (5) (9.3%) were the most common.

Breast cancer (6) (11.1%), followed by cancer of the liver
(6) (11.1%), and eye and annexes (6) (11.1%) were leading
nondefining AIDS cancers.

Patients with breast cancer had a median age of 14.0 years
(IQR 12.5–15.0) at menarche and 22.0 years (IQR 17.0–25.0) in
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Table 1: Distribution of HIV patients according to associated
diseases.

Primary sites

Associated diseases
Malignant
tumors

Benign
tumors

Inflammatory
tumors All

𝑛 (%) 𝑛 (%) 𝑛 (%) 𝑛 (%)
Breast 14 (20.3) 2 (2.9) 1 (1.4) 17 (24.6)
Node 6 (8.7)∗ 2 (2.9) 4 (5.8) 12 (17.4)
Liver 6 (8.7) — — 6 (8.7)
Cervix uteri 5 (7.2) 1 (1.4) 2 (2.9) 8 (11.5)
Eyes 4 (5.8) 2 (2.8) — 5 (7.2)
Skin 4 (5.8) — — 4 (5.8)
Soft tissues 3 (4.3) — — 3 (4.3)
Eyelids 2 (2.9) — — 2 (2.9)
Lung 2 (2.9) — — 2 (2.9)
Colon 2 (2.9) — — 2 (2.9)
Pancreas 1 (1.4) — — 1 (1.4)
Bone 1 (1.4) — — 1 (1.4)
Bladder 1 (1.4) — — 1 (1.4)
Larynx 1 (1.4) — — 1 (1.4)
Kidney — 1 (1.4) — 1 (1.4)
Unknown 2 (2.8) — — 2 (2.9)
All 54 (78.3) 8 (11.6) 7 (10.1) 69 (100)
∗Non-Hodgkin lymphoma.

Table 2: Distribution of cancer type to the SOU during the study
period.

Cancer types Number %
Defining AIDS

Non-Hodgkin lymphoma 6 11,1
Cervical cancer 5 9,3
Kaposi sarcoma 1 1,9

Nondefining AIDS
Breast 14 25,9
Liver 6 11,1
Eyes and adnexa 6 11,1
Skin (carcinoma and melanoma) 4 7,4
Soft tissues 2 3,7
Lung 2 3,7
Colon 2 3,7
Bladder 1 1,9
Pancreas 1 1,9
Bone 1 1,9
Ovary 1 1,9
Larynx 1 1,9
Unknown 1 1,9

All 54 100

the first full term pregnancy; and they had 1.0 full pregnancy
in term (IQR 0.5–3.0).

4. Discussion

This preliminary study shows a high prevalence (2.1%) of
the HIV infection in patients with cancer in our surgical
oncology unit. This prevalence appeared to be higher than in
the general population in Guinea (1.5%) [13] but lower than
in the tertiary hospital (6.0%) in Nigeria [14].

Inversely, 30–40% of those HIV-infected patients are at
risk of cancer [15]. Risk of cancer occurrence in HIV-infected
people is 6.39 times higher compared to uninfected HIV
people [16].

In this study, non-AIDS defining cancers were more
frequent than defining AIDS cancers (77.8% versus 22.2%).
This could be explained partly by the decrease in the num-
ber of cancer cases defining AIDS since the beginning of
antiretroviral therapy as supported by Yanik et al. in the
US [17]. Also, Kaposi’s sarcoma (KS) and cervical cancer
are mainly managed, respectively, by the dermatology and
gynecology departments of teaching hospital. Kaposi’s sar-
coma is very common in dermatology and the Guinean
first data were published by Cisse et al. [18]. In Nigeria, KS
and cervical cancer are the most common cancers among
non-AIDS defining cancers [19]. Cervical cancer is the most
common cancer in Guinea with a high prevalence of human
papillomavirus infection [20]. In this study, NHLwas leading
defining AIDS cancer. This high prevalence of NHL was
reported in United States [16].

Breast cancer is the most common of nondefining AIDS
cancers. This predominance of breast cancer among non-
defining AIDS cancers is reported by studies in sub-Saharan
Africa [21, 22]. The HIV infection is very prevalent, about
35.4% among women with breast cancer in Uganda [21] and
19.7% in South Africa [22]. In developed countries, lung
cancer is the most common of nondefining AIDS cancers
[16, 23].

We noted a female predominance and patients were
younger. However, cancer patients were older than those
who did not have cancer. Conversely, those with AIDS
classifying cancer were younger than those who had a non-
AIDS defining illness cancer. The female gender and the
young age of patients are already reported by several authors
[14, 21]. Unschooling for most patients shows that they are
from families with limited resources.

This study has some limitations related to the CD4 count
and ART coverage. This could be related to the irregular
availability of reagents for CD4 and antiretroviral despite
their free access in our country. CD4 count, carried out for
22 cases out of 54, showed no difference in the depth of
immunosuppression that cancer is either AIDS defining or
not. For defining AIDS cancers, there is no doubt that the risk
is higher in the case of lower CD4 count (<200 cells/mL) [24,
25]. However, there are controversies with regard to the depth
of immunosuppression in nondefining AIDS cancer [22, 23,
25]. We consider that the ART coverage rate (74.1%) is low in
this category of the population infected with HIV, although
this rate is higher than the rate of coverage in Guinea (50.0%)
[26]. These patients are faced with two problems: HIV/AIDS
with the supported opportunistic infections and cancer that
is not supported by the national program against AIDS.
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That is why a national prospective study is needed to
determine the true prevalence of cancer among people living
with HIV. It will also be important to determine whether
HIV changes the risk factors, clinicopathological futures, and
prognosis of these cancers.

5. Conclusion

HIV prevalence is higher in patients in our unit of surgical
oncology. Breast cancer is the most common in this asso-
ciation. A national survey of a large sample is needed to
determine the true prevalence and impact of HIV on cancer
prognosis.
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The aim of this study is to compare histological patterns and to estimate the burden of thyroid cancers in the two Wilayahs
(departments) of El-Taref and Guelma in northeast of Algeria (total population 0.9 million), locally reputed as having different
rates of endemic thyroid diseases and cancer. A retrospective analysis of central pathology registers and clinical records of patients
with thyroid diseases, covering the period 2008–2012, was conducted. A total of 145 cases of thyroid cancers with histological
confirmation were registered in the two Wilayahs during the period, with a female to male ratio of 5.9 : 1. Estimates of crude
incidence rates suggested that thyroid cancers were twice as frequent in the Wilayah of Guelma compared to El-Taref (𝑝 < 0.05)
with a tendency to occur at a younger age in resident of theWilayah of El-Taref. Diagnoses of thyroid adenoma were more frequent
in the Wilayah of Guelma, whereas the prevalence of other thyroid lesions, including goitre, was similar in the two Wilayahs. This
first descriptive study on geographic variations in thyroid cancer in Northern Africa suggests that significant differences may occur
in relation with environmental and lifestyle exposures.

1. Introduction

Worldwide, thyroid cancer (TC) accounts for about 1–5% of
all cancers. Incidence rates are consistently higher by 3–7-fold
in females than in males and range from less than 1 per 105
person-years (in sub-Saharan African males) to over 10 per
105 person-years (in Caucasian North American females) [1].

TC is classified in distinct histological subtypes, including
papillary (PTC), follicular (FTC), modularly (MTC), poorly
differentiated (PDTC), and anaplastic (ATC) carcinomas [2].
In recent years, a sharp and significant increase in rates of TC
has been observed in most parts of the world, in particular
in western countries and in Asia, where in some places

incidence rates have been near-doubled over the past decade
[3]. There is debate as whether this increase reflects greater
awareness andmore extensive diagnosis or profound changes
in the distribution of risk factors thatmay play a role in TC [3,
4]. Risk factors for TC include exposure to radiation, diabetes
and obesity, tobacco smoking, and chronic diseases of the
thyroid caused by iodine deficiency, autoimmune conditions
(Grave’s disease), or inflammatory diseases [4–7]. About 25%
of MTC occur in a familial setting in subjects with mutations
in the RET gene that predisposes to Multiple Endocrine
Neoplasia Type IIA (MENIIa) [5, 8]. Furthermore, a recent
study of the risk of TC in a population-based cohort in five
Nordic European countries has identified a threefold increase
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of the risk in first-degree relatives of patients with primary TC
[9].

In Africa, relatively stable rates of TC have been observed
in recent years, and these rates are lower than in most
other parts of the world [10, 11]. However, the disease is
largely underdiagnosed and underreported, and information
on the patterns of chronic thyroid conditions and histological
subtypes of TC is scarce [3, 10]. The highest estimated
incidence rates are reported for northern African coun-
tries. In Algeria, estimated crude incidence rates are of 1.2
and 7.1/105 person-years in males and females, respectively
[12].

In this study, we have compared the patterns of chronic
diseases of the thyroid and of TC in two Wilayahs (districts)
of northeastern Algeria, El-Taref and Guelma, which are
locally reputed as having different rates of endemic thyroid
diseases and TC. These two Wilayahs are not covered by
population-based cancer registration. To estimate the burden
of thyroid diseases, we have taken advantage of the existence
of a single, centralized system of pathology referral in each
of these districts to conduct a retrospective analysis and eval-
uation of pathological archives for the period of 2008–2012.
These data were complemented by information extracted
from the clinical records from the Nuclear Medicine Depart-
ment of the University Hospital Ibn Badis in Constantine,
a major referral center for patients residing in the Wilayah
of Guelma. Our results show that the patterns of chronic
diseases of the thyroid aswell as of histological subtypes of TC
are different in the two Wilayahs, with the highest estimated
rates in theWilayah of Guelma, an area of endemic disease of
the thyroid.

2. Methods

2.1. Populations and Data from Pathology Registers. This
study is a retrospective study of hospital archives on period
of 5 years from 1 January 2008 to 30 December 2012.
The primary data were extracted from the archives of the
Central Laboratories of Pathology of twomain public referral
hospitals, the El-Taref Hospital (in the Daira of El-Taref)
and the Ibn Zohr Hospital (in the Daira of Guelma). These
laboratories serve as main reference centers for pathology in
their respective geographical administrative Wilayahs (dis-
tricts), located in the northeastern part of Algeria (seemap on
Figure 1). Patients with clinically or cytologically suspicious
lesions were treated by partial or complete surgery and histo-
logically confirmed lesions of the thyroidwere included in the
study. Histological diagnosis was independently confirmed
by two pathologists in El-Taref and by three pathologists in
Guelma. Information on age, gender, and place of residence
was anonymously extracted. In addition, data were extracted
from the archives of the Department of Nuclear Medicine of
UniversityHospital Ibn-Badis, Constantine, themain tertiary
referral center for treatment of TC in northeastern Algeria.
Information on patients residing in the Wilayahs of Guelma
and El-Taref was extracted, crossed with information of the
Central Laboratories of Pathology of the two districts, and
duplicates were eliminated.

100 km

Algiers
S ́etif

Constantine

Guelma

Annaba
El-Taref

Figure 1: Localisation of data sources. The original data on thyroid
lesions used in the study were extracted from the registries of
the Departments of Pathology of District Hospitals in Guelma
and El-Taref (Eastern Algeria), as well as from clinical records
from a tertiary referral treatment center in the nearby city of
Constantine. Data on cancer incidence from two population-based
cancer registries in Algiers and Sétif were used for comparison.

2.2. Data from Cancer Registries. Data on crude incidence
rates of TC in three population-based cancer registries in
Algeria were compiled over the period 1993–2010. For the
cancer registry of Algiers, data were obtained from cancer
incidence in five continents (CIV) Vol. 8 (1993–1997) [15] and
from cancer registry reports for years 2003, 2006, and 2007
[16–18]. Time trends of cancer incidence in Setif, Algeria,
1986–2010 were recently reported [19] and additional data
were obtained from CIV Vol. 6 (1986–1989) [13], Vol. 7
(1990–1993) [14], and Vol. 9 (1998–2002) [20] and Vol. 10
[21] whereas data for years 2006 and 2010 were extracted
from cancer registry reports. For the registry of Annaba (not
included in CIV), unpublished registry reports for the period
2003–2009 were used.

2.3. Estimates of Crude Incidence Rates and Statistical Analysis.
Annual populations for years 2008 to 2012 for districts of
Guelma and El-Taref (5-year age groups) were obtained
from the National Office of Statistics, Algeria (http://www
.ons.dz/IMG/pdf/pop3 national.pdf). The population of year
2010 (mid-point population) was used as basis to estimate
crude incidence rates in these districts. Ten-year age groups
were compiled by aggregating population data for 5-year
age groups. Comparison between numbers and distribu-
tion of cases between the two Wilayahs were performed
using standard Chi-squared test, with tools available at
http://vassarstats.net/.

3. Results

Figure 1 shows the localization of the data sources used for
the present study. Two types of data were used, including
cancer registry data from Algiers, Setif, and Annaba, cov-
ering an essentially urban population, and data extracted
from pathology archives and hospital clinical files in the
Wilayahs of Guelma and of El-Taref, northeastern Alge-
ria. These two Wilayahs differ by their population and
ecological context. Whereas the coastal Wilayah of El-
Taref (population in 2010: 408,414) is mostly urbanized (7
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Table 1: Histopathological definition of cases.

District of Guelma District of El-Taref
Men Women M/F ratio Men Women M/F ratio

Number % Number % Number % Number %
All lesions 42 8.33 256 50.79 1 : 6.1 15 2.98 191 37.9 1 : 12.7
Nonneoplastic
Hyperplasia 11 2.18 74 14.68 1 : 6.7 10 1.98 149 29.56 1 : 14.9
Thyroiditis

Hashimoto’s 0 0.00 2 0.4 — 0 0.00 4 0.79 —
Lymphocytic 0 0.00 11 2.18 — 0 0.00 2 0.4 —

Other 4 0.79 2 0.4 1 : 0.5 0 0.00 6 1.19 —
Neoplastic
Follicular adenoma 11 2.18 58 11.51 1 : 5.3 0 0.00 8 1.59 —
Hyalinizing trabecular tumors 0 0.00 7 1.39 — 0 0.00 0 0.00 —
Papillary carcinoma 9 1.78 85 16.86 1 : 9.4 5 0.99 14 2.78 1 : 2.8
Follicular carcinoma 6 1.19 15 2.98 1 : 2.5 0 0.00 7 1.39 —
Medullary carcinoma 0 0.00 1 0.20 — 0 0.00 1 0.2 —
Anaplastic carcinoma 1 0.20 1 0.20 1 : 1 0 0.00 0 0.00 —

Dairas (subprefectures) and 24 municipalities) (http://www
.andi.dz/PDF/monographies/Tarf.pdf), the semimountain-
ous Wilayah of Guelma (population in 2010: 482,430) is
largely rural (10 Dairas (subprefectures) and 34 municipal-
ities) (http://www.andi.dz/PDF/monographies/Guelma.pdf)
and is considered, based on local doctor’s experience, as a
region of endemicity for goiter. Table 1 compiles the numbers
of patients with histopathologically defined lesions of the
thyroid diagnosed in theWilayahs of Guelma and of El-Taref
for the period 2008–2012. Overall, a total number of 256 cases
were diagnosed in Guelma, compared with 191 cases in El-
Taref. In both Wilayahs, most patients were females (M/F
ratio of 1 : 6.1 in Guelma and of 1 : 12.7 in El-Taref). Strikingly,
the proportion of thyroid lesions diagnosed as “neoplastic”
was much higher in Guelma (65.2%) than in El-Taref (15.7%).
Among 131 cases of TC, 99 (75.6%)were PTC, 22 (16.8%)were
FTC, 7 (5.3%) were hyalinizing trabecular tumors, 2 (1.5%)
were MTC, and 1 (0.8%) was ATC.Themean age at diagnosis
of TC was 45.4 ± 16.3 years in males and 42.6 ± 14.6 years
in females. Follicular adenoma was also more represented in
Guelma (𝑛 = 58, 22.7% of all lesions) than in El-Taref (𝑛 = 8,
4.2%). Most of nonneoplastic lesions were hyperplasia.

Figure 2 shows the distribution of different types of
lesions of the thyroid according to 10-year age groups among
male and female patients of the two Wilayahs. For each
category of lesions including TC, the peak 10-year age group
was 26–35 years in the Wilayah of El-Taref, compared to 36–
45 years in the Wilayah of Guelma, suggesting that lesions
tended to be diagnosed at an earlier age in the Wilayah of El-
Taref.

Table 2 shows estimates of crude incidence rates for TC
in the two Wilayahs and compares them with available data
on crude incidence of TC in cancer registries from Algeria.
The estimated crude rates for males were 3.3 in Guelma and
1.2 in El-Taref. For females, they were 21.14 in Guelma and
5.39 in El-Taref. For the Wilayah of El-Taref, these figures are
in the same range as crude rates of TC published in recent
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Figure 2: Distribution of different forms of neoplastic lesions of the
thyroid in men and women in the districts of Guelma and of El-
Taref. A.C: anaplastic carcinoma, M.C: medullary carcinoma, F.C:
follicular carcinoma, P.C: papillary carcinoma, H.T.T: hyalinizing
trabecular tumors, V.A: follicular adenoma.

reports of population-based cancer registries from Algiers,
Setif, andAnnaba,while crude rates of theWilayah ofGuelma
are significantly higher, representing to our knowledge the
highest rates reported so far on the African continent.

4. Discussion

Thyroid cancer (TC) accounts for approximately 2% of all
cancers diagnosed worldwide and 95% of all endocrine
cancers [22]. Recent reports describe a continuous increase
inTC incidenceworldwide. In certain geographical areas, this
increase exceeds 100% (and is as high as 250% in some places)



4 Journal of Cancer Epidemiology

Table 2: Estimates of crude incidence rates of cancers of the thyroid in different Wilayahs of Algeria.

Wilayahs(a) Period Crude rates, per 100,000 person-years Data source
Men Women

Guelma 2008–2012 3.31 21.14 Hospital-based data, this study
El-Taref 2008–2012 1.2 5.39 Hospital-based data, this study

Algiers

1993–1997 0.9 3.5 CIV-8(b)

2003 1.7 7.7
Population-based cancer registry(c)2006 1.2 8

2007 1.8 6.3

Setif

1986–1989 0.2 0.8 CIV-6 [13]
1990–1993 0.1 0.4 CIV-7 [14]
1998–2002 0.9 2.6 CIV-9(d)

2006 0.8 4.0 Population-based cancer registry(d)

2010 1.5 6.0 Population-based cancer registry(d)

Annaba 2003–2009 1 3.1 Population-based cancer registry(e)

(a): see Figure 1 for localization of data sources.
(b): cancer incidence in five Continents, IARC, (http://ci5.iarc.fr/) [15].
(c): Registres des Tumeurs d’Algers, 2003, 2006, and 2007 [16–18].
(d): cancer registry of Setif; for age-standardized incidence rates (world standard) see [19].
(e): Rapport du Registre des Cancers d’Annaba, 2003–2009, unpublished (personal communication, Dr Bouzbid).

[1]. By contrast, small declines in incidence were registered in
a few areas.

In this study, we have used hospital-based tissue archives
and patient files of the pathology departments of two central
hospitals in the Wilayahs of Guelma and El-Taref, Algeria,
to evaluate the numbers, histological definition, and age
distribution of cancers of the thyroid in two areas of different
population and ecological contexts. These administrative
divisions encompass a population of about 0.9 million, which
is not covered by population-based cancer registration. El-
Taref is a coastal, densely populated, and mostly urbanized
area whereas Guelma is a rural and semi-mountainous area.
In each district, the central hospitals are the main primary
and secondary referral site for the vast majority of the
population. Thus, they represent, if not the exclusive, the
majority source of diagnosis for lesions of the thyroid in these
areas, enabling an estimate of crude incidence rates in the
population of these two Wilayahs. Results show a striking
difference in the distribution of neoplastic versus nonneo-
plastic lesions of the thyroid in the two Wilayahs. Whereas
neoplastic lesions represented 65.23% of all diagnoses in the
Wilayah of Guelma, they represented only 15.71% of the cases
in theWilayah of El-Taref. In bothWilayahs, PTC represented
the main form of TC, followed by FTC, whereas MTC and
ATC were infrequent. Comparison between age groups in
the two Wilayahs suggests that patients with TC tended to
be diagnosed at an earlier age in El-Taref as compared to
Guelma. This difference may be due to better awareness of
signs and symptoms of thyroid disease and earlier referral in
the Wilayah of El-Taref. In the latter Wilayah, the estimates
of crude incidence of TC (using the population of year 2010
as denominator) were in the same range as in recent reports
(after 2006) of cancer registries in Algeria. In contrast, the
crude incidence rates estimated for the Wilayah of Guelma
were at least the double of the highest rates recently reported

in cancer registries of Algeria and are the highest ever
reported on the African continent. These estimates of crude
rates of TC (as well as recent data from Algerian cancer
registries) are much higher than reported in the current
literature, which is mostly based on numbers reported over
10 years ago [1]. This observation suggests that, following a
similar trend as in many industrialized countries, the rates
of TC tend to increase in Algeria, probably as a result of
improved detection and diagnosis. Furthermore, our results
suggest that there may be important geographic disparities
in the frequency and age of occurrence of TC. These results
are compatible with a recent analysis of time trends in cancer
incidence in the population-based cancer registry of Setif
during the period 1986–2010 [21]. During that period, the
incidence of TC (age-standardized rate, world standard) grew
from 0.3 to 1.4 persons/105 years in males and from 0.9 to 6.0
persons/105 years in females, representing an annual percent
change (APC) of +3.2% (95% CI (−3.6; +10.5)) in males and
+5.3% (95% CI (+2.8; +7.9)).

Although our study does not directly address the nature
of the factors causing these disparities, environmental risk
factors such as iodine deficiency have been commonly sus-
pected as a possible cause. The area of Guelma is known by
local doctors as an area of endemicity for goiter, although
precise documentation of this information is not available.
Of note, Algeria is implementing a nationwide policy of salt
iodine supplementation since the early 1990s. However, data
on precise levels of iodine in different populations are not
available. On the other hand the differences observed here
might be the consequence of differences in access to diagnosis
and care, with patients in Guelma tending to access diagnosis
later than those of El-Taref, thus presenting with a higher
proportion of neoplastic lesions and at later age. Such a
discrepancy in access to diagnosis and care may be caused
by multiple factors, including lack of awareness of patients
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in different socioeconomic and development context (more
traditional/rural in Guelma, more urban and industrialized
in El-Taref). Therefore, further approaches aimed at improv-
ing information and early detection of thyroid lesions may be
warranted in rural areas.

5. Conclusion

These results show contrasting rates of incidence of TC in
twoWilayahs of northeastern Algeria (El-Taref and Guelma).
The very high rates observed in Guelma strongly suggest
that strong environmental risk factors have an impact on
this population. Our study is limited by the fact that it is
not based on formal, population-based cancer registration.
On the other hand, its strength is that it uses high-quality,
centralized pathology reports, providing an accurate basis for
diagnosis. Further studies are needed to determine whether
preventive interventionmay help to curb the high rates of TC
observed in Guelma. Furthermore, studies on the incidence
of TC in other parts of rural Algeria are warranted.
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