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abstract

PURPOSE It is estimated that 50%-80% of patients with pediatric cancer in sub-Saharan Africa present at an
advanced stage. Delays can occur at any time during the care-seeking process from symptom onset to treatment
initiation. Referral delay, the time from ﬁrst presentation at a health facility to oncologist evaluation, is a key
component of total delay that has not been evaluated in sub-Saharan Africa.
METHODS Over a 3-month period, caregivers of children diagnosed with cancer at a regional cancer center
(Bugando Medical Centre [BMC]) in Tanzania were consecutively surveyed to determine the number and type of
health facilities visited before presentation, interventions received, and transportation used to reach each facility.
RESULTS Forty-nine caregivers were consented and included in the review. A total of 124 facilities were visited
before BMC, with 31% of visits (n = 38) resulting in a referral. The median referral delay was 89 days (mean, 122
days), with a median of two facilities (mean, 2.5 facilities) visited before presentation to BMC. Visiting a traditional
healer ﬁrst signiﬁcantly increased the time taken to reach BMC compared with starting at a health center/
dispensary (103 v 236 days; P = .02). Facility visits in which a patient received a referral to a higher-level facility
led to signiﬁcantly decreased time to reach BMC (P , .0001). Only 36% of visits to district hospitals and
20.6% of visits to health centers/dispensaries yielded a referral, however.
CONCLUSION The majority of patients were delayed during the referral process, but receipt of a referral to
a higher-level facility signiﬁcantly shortened delay time. Referral delay for pediatric patients with cancer could be
decreased by raising awareness of cancer and strengthening the referral process from lower-level to higher-level
facilities.
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An estimated 400,000 children worldwide are diagnosed with cancer each year.1 While survival rates
for pediatric cancer in high-income countries are
. 80%, survival rates are often , 25% in low- and
middle-income countries (LMICs), where 90% of all
new patients will be diagnosed.2-5 This means that the
majority of pediatric cancer deaths occur in LMICs
each year. The causes of this global disparity in survival among patients with pediatric cancer are multifactorial, but delayed presentation to treatment is
a major contributing factor.6-10 In sub-Saharan Africa
(SSA), delayed presentation has been recognized as
an important barrier to effective care since cancer care
efforts began in the region in the 1960s.11-15
A multisite study in SSA estimated that 50%-80% of
patients with pediatric cancer present at an advanced
stage because of presentation delays.16 Late presentation

worsens treatment outcomes17,18 and can cause families to
incur both high direct costs (eg, transportation) and indirect costs (eg, missed work).19 These costs may actually
reduce the cost effectiveness of treatment.20,21 To date,
there has been little progress toward addressing presentation delays and downstaging cancer in LMICs.17,22-25
Bugando Medical Centre (BMC) is one of three specialist referral centers that treat cancer in Tanzania,
serving a catchment area of 15 million people in
northern Tanzania. Studies of various adult malignancies at BMC have found that similar to the rest of
SSA, a majority (69%-97%) of patients with cancer
present at late stages.26-29
This study focused on referral delay, deﬁned as the
time between ﬁrst visit to a medical facility and evaluation by an oncologist, and its role in overall presentation delay for patients with pediatric cancer at
BMC. To our knowledge, this study is the ﬁrst to
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CONTEXT
Key Objective
Given that a majority of patients with pediatric cancer in sub-Saharan Africa present at an advanced stage, to what extent do
referral delays affect overall patient delay?
Knowledge Generated
Median referral delay to a cancer treatment center in Tanzania was 89 days, and patients visited a median of two health
facilities before reaching the cancer center. Facility visits where a patient was given a referral to a higher-level facility
signiﬁcantly decreased time to cancer care.
Relevance
Raising awareness about pediatric cancer and strengthening the referral process from lower-level health facilities to cancer
care could help to downstage pediatric cancer.

explore in-depth the referral delay for patients with pediatric
cancer in SSA.
METHODS
Data Collection
All caregivers of children diagnosed with cancer , 18 years
of age who presented to BMC over a 3-month period
were consecutively approached to participate in a semistructured interview on the care-seeking process. Interviews were conducted in Swahili by a native speaker. A
total of 58 caregivers were eligible, with a 100% participation rate. Seven interviews were incomplete and excluded
from subsequent analysis. In one interview, it could not be

ascertained when the child ﬁrst received treatment at BMC,
and so the interview was excluded. One interview had
a referral delay . 3 standard deviations over the mean
travel time and was also excluded. In total, data from 49
patients were reviewed. Patient age, sex, and diagnosis
were available for 47 patients (96%).
Caregivers were asked to identify each health facility visited
before reaching BMC. Facility types were grouped into
levels on the basis of guidelines from the Tanzanian
Ministry of Health (Fig 1), including traditional healer, duka
la dawa (pharmacy), dispensary, health center, district
hospital, private hospital, referral hospital, and consultant
hospital. Dispensaries serve as the ﬁrst point of health care

National level

Regional level

FIG 1. The tiered Tanzanian health
care system based on guidelines set by
the Tanzanian Ministry of Health,
Community Development, Gender, Elderly and Children.30 Facility types that
patients reported in this study are
grouped into their respective tier. The
number of facility visits to each facility
type is also shown. Of note, the only
consultant hospital visited by patients
was the Bugando Medical Centre
(BMC).

District level
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Total delay

FIG 2. Visual representation of various types of
delays in the process of
seeking and undergoing
cancer care. Referral delay
is highlighted in red.
Adapted from a framework
developed by Dang-Tan
et al.31
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Health system delay
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Patient delay
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Referral delay

First entrance into
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for villages. From there, patients are supposed to be referred to health centers, then district hospitals, then referral
hospitals, and ﬁnally consultant hospitals.30
Because caregivers are referred to dispensaries and health
centers interchangeably, the two categories were grouped
together for analysis. In addition, the visits to private pharmacies (n = 2) and private hospitals (n = 1) were excluded
from analysis of the impact of facility type on outcomes
because the total number of visits to these facility types
was too low to provide accurate statistical representation.
Caregivers were asked to provide the estimated date of
attendance to each facility and whether a referral was made
during that visit. If only a month could be provided, the ﬁrst
day of the month was assumed for statistical analysis.
Services received at each health facility visited (laboratory
tests, imaging, etc) and means of transportation used to
reach the facility were recorded as well.
Deﬁnition of Referral Delay

Oncologist delay

Oncologist
evaluation

Treatment delay

Diagnosis

Treatment

Boston, MA). All P values were calculated using the MannWhitney U test and considered signiﬁcant at P , .05.
Ethical Considerations
The study was approved by the Catholic University of
Health and Allied Sciences/BMC Research Ethical Committee (Mwanza, Tanzania) as well as by the National Institute for Medical Research-Lake Zone Medical Research
Coordinating Committee.
RESULTS
The median patient age was 5 years, ranging from
10 months to 18 years, and 51% of patients were female.
Solid tumors comprised the majority of diagnoses (63%, n =
27) followed by hematologic malignancies (35%, n = 15),
and CNS malignancy (2%, n = 1). Diagnosis was unknown
in four patients. This diagnosis distribution was representative of the actual distribution of solid and hematologic
malignancies seen at BMC (70% and 30%, respectively).

Statistical Analysis

The median referral delay was 89 days (mean, 121 days).
Referral delay time did not vary signiﬁcantly between males
and females (133 v 96 days; P = .38) or solid and hematologic tumors (141 v 90 days; P = .32). The median
number of facilities visited before reaching BMC was two
(mean, 2.5 facilities). Of 124 total facility visits, the most
commonly visited facility type was district hospital (44%,
n = 55) followed by health center/dispensary (27%, n = 34),
referral hospital (15%, n = 19), traditional healer (10%, n =
13), duka la dawa (2%, n = 2), and private hospital
(1%, n = 1).

Descriptive statistical analysis was performed to determine
the average and median referral delay time as well as the
average and median number of facilities visited for all
patients. The impact of the ﬁrst health care facility visited
was examined by comparing time and number of facilities
remaining until reaching BMC on the basis of ﬁrst type of
facility visited. Analysis of services received and transportation used to reach each facility was also compared
between types of facilities visited. The impact of facility
referral on time to presentation was evaluated by type (ie,
none received, referred to higher-level facility). Statistical
analyses were performed with RStudio software (RStudio,

The most common point of entry to the health care system
was health center/dispensary (41%, n = 20) followed by
district hospital (35%, n = 17), traditional healer (10%, n =
5), and referral hospital (6%, n = 3). The total time to BMC
was signiﬁcantly longer for patients who started at a traditional healer than for patients who started at a district
hospital (P = .046) or health center/dispensary (P = .02;
Table 1). There was no signiﬁcant difference in time to BMC
among any other facility types. There was also no signiﬁcant
difference in total number of facilities visited before
reaching BMC for patients, regardless of what facility type
a patient started at.

To aid in understanding the causal factors of late presentation, a standardized published framework was used to
break down the period from patients noticing cancer
symptoms until treatment initiation into separate types of
delays.31 While there are various types of delay (Fig 2), this
study centered on referral delay, deﬁned as the number of
days between when a patient ﬁrst visited any type of health
facility to the time the patient was seen at the oncology
department of BMC.
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TABLE 1. Impact of Point-of-Entry Facility on Time to BMC and Facilities to BMC
Days to BMC, No.a Facilities to BMC, No.b

Facility Type
Referral hospital (n = 3)

16

1.00

District hospital (n = 17)

103

2.65

Health center/dispensary (n = 20)

103

2.65

Traditional healer (n = 5)

236

3.40

Abbreviation: BMC, Bugando Medical Centre.
a
The time between a facility visit and a patient reaching BMC.
b
The number of facility visits (including the given facility visit) remaining to BMC.

The type of facility a patient went to after a facility visit is
shown in Figure 3. In 95% of visits to a referral hospital, the
next facility visited was BMC compared with 36% for
a district hospital visit, 24% for a health center/dispensary
visit, and 8% for a traditional healer visit.
In total, 65% of patients (n = 32) received a referral at some
point in their care-seeking process. The remaining 34%
(n = 17) self-referred to each facility they visited. Of the 38
total referrals, 53% (n = 20) were from district hospitals,
29% (n = 11) from referral hospitals, and 18% (n = 7) from
health centers/dispensaries. Of 38 total referrals, 79% (n =
30) were directly to BMC and 21% (n = 8) to other facilities.
Eighty-nine percent of referrals (n = 34) were to a higherlevel facility, and the remaining 11% (n = 4) were from one
district hospital to another. Table 2 lists an overview of the
type of referrals given by facility level and the frequency of
referral based on facility type.

The average time left to BMC after a facility visit was signiﬁcantly lower for visits where a patient received a referral
to a higher-level facility than visits where they did not (31.3 v
99.3 days; P , .001). The same was true of the number of
facilities remaining until reaching BMC (1.12 v 2.44; P ,
.001). Table 3 lists a comparison of the time and number of
facilities remaining until reaching BMC by facility type and
whether the facility visit resulted in an upward referral.
Data on interventions received based on type of facility are
shown in Figure 4. Overall, the most common interventions
received were pharmacy medication (47%, n = 58) and
laboratory investigations (43%, n = 53). Biopsy was the
least common intervention (1%, n = 1). Most patients received at least one intervention (96%, n = 47) before
presentation at BMC. The average number of interventions
per facility was 1.86, ranging from 0.9 for traditional healer
to 2.2 for district hospitals.
The type of transportation used to reach each health facility
is shown in Figure 5. Motorized transportation (motorcycle,
dala/car, or bus) was the main form of transportation used
to visit every type of facility except traditional healers. For
traditional healers, a majority of patients (62%) walked,
biked, or were visited at home.
DISCUSSION
The late presentation of patients with pediatric cancer to
a cancer treatment facility is common in SSA.16 Late presentation, however, is due to a combination of patient delay
(delay in deciding to seek care) and referral delay (delays
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FIG 3. Effect of type of facility visited on level of next facility visited. Numbers were normalized by total visits to each facility type.
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TABLE 2. Number of Referrals Provided by Type of Facility
Facility Type

Referrals to BMC

Total Referrals

Direct Referrals, %

Facility Visits Where Patient Received Referral, %

Referral hospital

11

11

100.0

57.9

District hospital

13

20

65.0

36.3

6

7

85.7

20.6

Health center/dispensary

NOTE. Referrals are categorized as either direct referral (referral to BMC) or indirect referral (referral to another facility level). Traditional healers
are omitted because no referrals were provided from them.
Abbreviation: BMC, Bugando Medical Centre.

while navigating the health system). This delay allows for
disease progression and ultimately can worsen treatment
outcomes.17,18 In the current study, we found that delays
within the hospital system were extensive, resulting in
a median referral delay of 89 days. Two patients had referral
delays . 1 year. To our knowledge, this study is the ﬁrst to
examine the referral delay component of late presentation
for patients with pediatric cancer in SSA.
To reduce health system inefﬁciencies and improve referral
delay, it is important to target the point of entry within the
medical system. More than 75% of patients in our region
began the care-seeking process at health centers/dispensaries or district hospitals. Because so many patients
start at these facilities, it is concerning that 48% of district
hospital visits and 27% of health centers/dispensary visits
were followed by a visit to a same-level or lower-level facility.
This lack of upward facility movement for patients with
pediatric cancer who visit these facilities contributes to
referral delay because there is no additional testing or diagnostic interventions when moving to a same-level or
lower-level facility. In Tanzania, the referral process is
designed so that a patient with a disease that requires
specialized treatment who enters the health system at
a lower facility level should be referred to a higher facility
level. For example, if a child visits a health center and is
suspected to have cancer, the child should be sent to
a district or referral hospital for further evaluation and

diagnostic testing. The results of this study show that in
practice, this is often not happening for patients with pediatric cancer.
Also concerning is that only 36% of visits to a district
hospital and 21% of visits to a health center/dispensary
resulted in a patient getting referred. When a referral to
a higher-level facility was given to a patient, however, the
average time to BMC and facilities left to visit before BMC
were signiﬁcantly lower than when no upward referral was
given. Taken together with the results described for where
patients go after a health facility visit, these ﬁndings suggest
that educating health care workers at health centers/dispensaries and district hospitals to recognize cancer and
refer patients upward could help to reduce referral delay.
There are several health system interventions in Tanzania
and SSA more broadly that could serve as examples of how
to do this. The training of lay personnel to recognize early
signs of cancer in Tanzania and refer patients to a health
care provider if they ﬁnd a suspected malignancy has
resulted in patients presenting at signiﬁcantly earlier
stages.32 A cancer education program targeted to primary
health care workers in Botswana has been shown to signiﬁcantly increase participant knowledge.33 Rwanda’s
decentralized system for referring injured patients for
surgery completed . 50% of referrals from rural district
hospitals in a timely manner.34 Furthermore, the Academic
Model Providing Access to Healthcare, which once focused

TABLE 3. Time and Number of Facilities Remaining to Reach BMC After a Facility Visit, Given Whether a Patient Was Referred to a Higher-Level
Facility
Facility Type

Upward Referral?

Days to BMC

Referral hospital

P

Facilities to BMC

.740

Yes

11

26.7

1.00

No

8

33.9

1.13

Yes

16

43.8

No

39

85.4

District hospital

, .001*

.090
1.19
2.33
, .001*

Health center/dispensary

P
.250

, .001*

Yes

7

10.0

1.14

No

27

115.5

2.78

NOTE. Traditional healers were omitted because there were no referrals provided at any visits. P values were calculated by comparing the given
variable (days to BMC or facilities to BMC) for each facility type.
*Signiﬁcant at P , .05.
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FIG 4. Actions taken at each type of
facility. The nine-category system for
classifying interventions that patients
received is presented in the ﬁgure key.
Results are normalized by number of
visits to type of facility.

Visits Where Action was Performed (%)
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exclusively on HIV, has leveraged its referral system in
Kenya to refer patients with cancer, which has led to
a dramatic increase in the number of referred patients and
serves as a case study on how to strengthen health systems
for patients with cancer.35

and longer referral delay in Rwanda.38 This is probably due
to the lack of diagnostics available at traditional healers. In
our cohort, no patients received a diagnostic intervention
(laboratory tests, imaging, or biopsy) at a healer. Instead,
only traditional medicine was provided.

Although a less frequent starting facility, patients who
started at traditional healers were found to have signiﬁcantly longer delays than those who entered at a district
hospital or health center/dispensary. This is consistent with
other studies in SSA that found that seeking care from
a traditional healer is a cause of late presentation. For
example, visiting traditional healers has led to delays in
cancer treatment in Ghana,36 late diagnosis in Ethiopia,37

Results on transportation, however, highlight that traditional healers are highly accessible. In most cases
(62%), patients were able to walk, ride a bike, or be
visited at home instead of having to spend money on
motorized transportation. For all other facility levels, the
increasing proportion of patients who used motorized
transportation to reach a facility for higher facility levels
points to transportation as a potential barrier for families

100

FIG 5. Transportation used to reach
each facility type. Other transportation
for traditional healer visits and health
center/dispensary visits means treated
at home or traveled by bicycle, whereas
it means traveled by ambulance for
district hospital, referral hospital, or
Bugando Medical Centre (BMC) visits.

Patients Using Transportation Type (%)
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seeking cancer
recognized.39

care,

as

has

been

previously

Traditional healers have long been recognized as an integral part of the health care in SSA.40,41 The accessibility
and importance of healers in communities suggest that
healers should also be incorporated into training efforts for
cancer recognition and efforts to better connect health care
workers with BMC. The inclusion of healers in these efforts
could also help to decrease referral delay. Prior collaborative work between government health systems and traditional healers to combat the HIV epidemic could serve as
a model for such efforts.40,41
Along with time to reach BMC, cost may be an important
component of the barriers patients face in reaching BMC.
Eighty-two percent of patients received treatment (pharmacy or traditional) before presentation at BMC. Because
cancer treatment is not available at any facilities except
BMC, the treatments were only for symptom management
and could be a source of increased health care cost
burden on families. The failure of a facility to provide
a correct diagnosis, as evidenced by the low number of
facilities that referred patients to the cancer treatment
center, also increases the number of facility visits and total
transportation costs.
In Tanzania, where 49% of the population lives below US
$1.90 a day, the compounding of these direct costs of
transportation, incorrect medications, and multiple facility
visits with the indirect costs of lost wages from caregivers’
time away from work can be catastrophic.42 Financial

AFFILIATIONS
1

Icahn School of Medicine at Mount Sinai, New York, NY
2
Department of Oncology, Bugando Medical Centre, Mwanza, Tanzania
3
Division of Pediatric Hematology/Oncology and Duke Global Cancer
Program, Duke University Medical Center, Durham, NC

CORRESPONDING AUTHOR
Luke Maillie, BS, Icahn School of Medicine at Mount Sinai, 1 Gustave L.
Levy Pl, New York, NY 10029; e-mail: luke.maillie@icahn.mssm.edu.

SUPPORT

hardship is known to contribute signiﬁcantly to abandonment of care for patients with pediatric cancer.43 Efforts to
strengthen connections between lower-level health facilities and BMC could help to reduce both direct and
indirect costs.
While it is not possible to interview patients who did not
reach care, BMC only sees an estimated 15% of patients
with predicted pediatric cancer in their coverage area,
despite being the only cancer treatment facility.44 Referral
delay along with associated direct and indirect costs of care
before reaching BMC may contribute to the patients
abandoning care seeking. Additional study is needed to
better understand why BMC sees so few of the patients with
predicted pediatric cancer in its coverage area.
This study was limited in several ways. First, guardians were
not asked about their income, education, or employment.
Future studies into whether these factors may inﬂuence
referral delay are needed. Furthermore, guardians were not
asked whether they owned a transportation vehicle. A
survey that further examines modes of transportation used
by patients may be beneﬁcial in understanding what factors
inﬂuence referral delay.
Overall, the majority of patients with pediatric cancer in
northern Tanzania experience delays during the referral
process. To downstage patients and reduce the costs associated with seeking care, systems will need to be
strengthened to better connect all facility levels to the
cancer referral center and ensure that all patients are referred to care in a timely manner.
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