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Abstract

Background: Tanzania, like many countries in sub-Saharan Africa, has a growing cancer
burden characterised by a high mortality. Surgery forms the cornerstone of both diagnos-
ing and treating cancer. The availability of quality oncology surgery is necessary for bet-
ter outcomes. The perspectives of surgeons on the quality of surgical oncology services
within the country are vital for any improvement to be made.

Methods: This qualitative study explored surgeons’ perspectives on the factors affect-
ing the quality of surgical oncology care in Tanzania. We interviewed 13 surgeons from
different types of public health facilities that were identified as providing oncological
surgery. The data were analysed using framework analysis. The study was approved by
both local Institutional Review Board (Muhimbili University of Health and Allied Sciences
and National Health Research Ethics Committee) and the University of California, San
Francisco. Ethical approvals were obtained from all participating institutions in Tanzania
and the United States.

Results: We identified seven themes from the data, centred on the diagnosis of can-
cer, the surgical management of cancer and other contextual factors affecting cancer
care. The provision of quality care for diagnosis was impacted by variations in diagnostic
capacity and diagnostic delays in the health system. Presentation at a late stage, dis-
parities in adjuvant and neo-adjuvant therapy and infrastructural challenges, including
inadequate equipment and a lack of specialist skills, hindered the surgical management of
cancer. The surgeons believed that patient factors, such as the ability to pay, were a key
contributing factor to patients’ cancer journeys and the care they received.
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Conclusion: Our findings suggest that addressing delays in the diagnostic pathway, investing in equipment and surgical skills training and
placing an emphasis on equitable distribution of health resources will support improvements in surgical oncology in Tanzania.
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Introduction

By 2050, the number of newly diagnosed cancer cases is expected to rocket by 77%, reaching 35 million from the current 20 million cases
globally, making it a public health concern [1]. There are stark disparities in cancer survival between low- and middle-income countries
(LMICs) compared with high-income countries (HICs). The LMICs experience cancer mortality of 75% compared to only 46% in HICs [2].
Sub-Saharan Africa (SSA) is disproportionately burdened by cancer due to multiple factors, including delayed treatment [3-6]. The epide-
miological trends indicate that the growing cancer burden will unduly impact SSA, and improvements are required across the cancer care
continuum to avert a catastrophic crisis.

Surgery is an essential element in the diagnosis and treatment of cancer, extending from diagnostic to curative to palliative procedures, [7]
and an estimated 80% of cancer patients will need surgery at some point in their care. In SSA, surgical care is especially critical for cancer
control, since the most common cancers require tissue diagnosis, and radiology-guided biopsy is often unavailable. In addition, surgical resec-
tion remains the mainstay of treatment for solid tumours. This is even more true in LMIC, where adjuvant therapy is out of reach for most [8].
Quality and capacity in surgical oncology are essential to improving delays in cancer care/outcomes; however, little is known regarding the
quality of surgical cancer care in SSA.

This paper reports the qualitative component of a study that explored the ability to provide cancer surgery in Tanzania. Tanzania is an LMIC
in East Africa with a growing cancer burden and is estimated to have 44,931 new cancer cases and 29,743 cancer deaths annually [9]. The
qualitative study is embedded within a larger study documenting Tanzania's surgical oncological care capacity. The quantitative component
of the study found a high unmet need for surgical oncology within the public sector, with only 25% of the estimated required cancer surger-
ies being conducted [10]. This qualitative study aimed to explore Tanzania providers’ ability to provide surgical oncological care and provide
further context from surgeons’ perspectives.

Methods

Study design and setting

The study employed qualitative in-depth interviews with identified surgeons from the national referral hospital, all zonal referral hospitals
and a selection of regional referral hospitals in Tanzania. Qualitative research is widely used to explore healthcare needs and human experi-
ence, perceptions and realities, and the qualitative design was appropriate due to the exploratory nature of the research [11, 12]. One-to-one
interviews were appropriate to allow detailed exploration of participants' perceptions based on their individual experiences in a confidential
setting without inhibitions or contamination of other participants' views [13]. The study was set in Tanzania, both mainland and Zanzibar, with
a population of 61.7 million. The country is divided into 32 administrative regions, each having a regional hospital. Five strategically placed
zonal hospitals and a single national hospital offer the majority of cancer care, including surgery. Patients typically move through a complex
referral system from primary care facilities (dispensary, health centre and district hospital) to tertiary facilities (regional and zonal hospitals)
with Muhimbili National Hospital serving as the apex of all referrals. Surgeons are typically deployed from the level of regional hospitals and
above. Ethics approval for the study was granted by Muhimbili University of Health and Allied Sciences and the National Medical Research
Institutes in Tanzania, and the University of California, San Francisco institutional review board in the United States.

Study population
The study recruited surgeons from the regional hospitals, zonal hospitals and the national hospital in 2023. To be involved in the interview,

one had to be a qualified and registered surgeon by the Medical Council of Tanzania with a valid practicing license confirmed by being in
active practice during the study period. Additionally, participants provided informed consent to participate, including to be audio recorded.
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Sample size and sampling

We estimated a sample size of 12-15 was appropriate, based on the determinants of information power in qualitative studies such as the
narrow aim of the interviews, the dense specificity of the sample and the expectation that the dialogue would be of good quality [14]. To
include views from diverse hospital types, we purposively sampled from the national referral hospital, each of the five zonal referral hospitals
and a sample of the regional hospitals, as these were the settings for most oncological surgeries.

Participant recruitment

Following the identification of hospitals to be included in the study, a facility team lead was identified among the surgeons. The surgeons invited to partic-
ipate in the interview were purposefully nominated by the facility team lead as the best to respond to surgical oncology issues. Once nominated, the lead
researcher approached the nominated surgeon and scheduled an interview date and time to avoid clashes with the vital responsibilities of the surgeons.

Data collection

The study employed the use of semi-structured interview guides to explore perceptions of factors that influence service delivery, spanning
from experiences with multidisciplinary care to the referral networks (Box 1). All the interviews were conducted by Nathan Brand, a general
surgeon with training in qualitative research. The researcher did not know the participants before the study. All interviews were conducted
face-to-face, with ten conducted physically and three virtually via the Zoom platform, and audio-recorded using a digital recorder.

Data analysis

The interviews were transcribed verbatim by a professional transcription agency, and a sample of the transcripts was checked for accuracy.
Data analysis was conducted by PA, a researcher with expertise in qualitative research, aided by NVivo 11 (www.gsrinternational.com) soft-
ware for managing qualitative data. The framework method of qualitative data analysis was used as it provides a systematic procedure that
allows a qualitative researcher to lead data analysis while engaging with multidisciplinary teams and incorporating their perspectives [15, 16].
The researcher leading the analysis (PA) read and re-read three of the transcripts and listened to the related recordings to familiarise with the
data. The researcher then assigned descriptive labels to excerpts of the three transcripts. These were discussed with one of the study leads
(NB), and the descriptive labels were refined accordingly and consolidated into a coding framework. The researcher then coded the tran-
scripts in line with the agreed coding framework using NVivo. Emerging themes were discussed in a meeting with the two clinical study leads
(NB and LA), and the findings were interpreted through discussion and consensus. The codebook is provided in Supplementary Table S1.

Results

Participants

Thirteen surgeons were interviewed between March and November 2023. The surgeons worked in a range of hospital types (Table 1); two
worked in the national referral hospital, eight worked in zonal referral hospitals, and three worked in regional referral hospitals. The surgeon’s
specialisation fields covered gynaecology, general surgery, otorhinolaryngology, orthopaedics and urology.

Findings from interviews

Figure 1 displays the seven themes that emerged as influencing cancer surgery in Tanzania under three overarching categories: diagnosis of
cancer, surgical management of cancer and other contextual factors influencing cancer care. The first category, diagnosis of cancer captures
findings related to issues at the point of diagnosis. Surgical management of cancer covers findings of clinical management from the point of
diagnosis, including surgery and post-surgical care. The third category captures factors outside the cancer care continuum that impact the
delivery of cancer care. There were some patterns according to the level of hospital, as illustrated in Supplementary Table S2. Additionally,
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these themes highlighted key barriers to the delivery of high-quality care across the cancer care continuum, as illustrated in Supplementary
Figure S1.

Framing statement:

The purpose of this interview is to understand the key factors affecting the ability to provide high-quality cancer surgery at this
facility. We would like to understand the challenges you face as well as the main areas for improvement at this facility.

Service delivery:

e What factors help and what factors inhibit your ability to make a cancer diagnosis?

e What factors help and what factors inhibit your ability your ability to carry out necessary cancer surgery?

e What factors help and what factors inhibit your ability to provide adequate postoperative care?

e What would be your highest priority interventions to improve the surgical care of patients with cancer at your facility?

e What proportion of surgery completed at your hospital is done by a surgeon? Do you see task shifting as a barrier or facili-
tator to providing cancer care in Tanzania?

Multidisciplinary care and referral networks:

e How do you discuss complex cancer cases at your institution?

e What modes of treatment are patients able to receive at your facility?

e What are the barriers to patients receiving neo-adjuvant or adjuvant chemotherapy at your institution?

e [f your patients need to be referred, where do they go, and how many of them do you think successfully complete treatment?
e What mechanisms exist for the safe transfer of patients to a higher level of care?

e What are the barriers to safe and efficient transfer of patients to a higher level of care?

Box 1. Topic guide for semi-structured interviews.

Table 1. Participant characteristics.

Study ID Specialty Hospital type
PO1 Gynaecologist Regional Referral Hospital 1
P02 General Surgeon Zonal Referral Hospital 1
P03 Colorectal Surgeon Zonal Referral Hospital 2
P04 General Surgeon Zonal Referral Hospital 2
PO5 General Surgeon Regional Referral Hospital 2
P06 Otorhinolaryngologist Zonal Referral Hospital 3
P07 Orthopaedic Surgeon Zonal Referral Hospital 3
P08 General Surgeon Zonal Referral Hospital 3
P09 General Surgeon Zonal Referral Hospital 3
PO10 General Surgeon Zonal Referral Hospital 1
PO11 General Surgeon National Referral Hospital
P0O12 General Surgeon Regional Referral Hospital 3
PO13 Urologist National Referral Hospital
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Figure 1. Themes grouped into overarching areas.

Diagnosis of cancer

This category captured the issues impacting the provision of quality diagnosis of cancer as perceived by participants in two themes presented
in detail below:

Theme 1: Variations in diagnostic capacity

Participants were confident in their ability to diagnose cancer at their facility through diagnostic surgery or examination to detect cancer at
their facility. Nevertheless, the responses revealed variations in diagnostic capacity. While participants from the national hospital and some
zonal-level hospitals reported having excellent infrastructure, including multidisciplinary experts who facilitated cancer diagnosis, others,
especially from regional hospitals, experienced limitations in diagnosing certain cancers. These were usually in the form of equipment and
human resources, and examples given include a facility having one computed tomography (CT) scan, which sometimes breaks down, a lack of
magnetic resonance imaging (MRI) machines on site, and the lack of pathologists for the histopathological analysis of biopsies.

‘I don’t think we have a problem with diagnosis... we pretty have all the systems in place to help us approach whatever is colon can-
cer or rectal cancer to reach the diagnosis. We have a functioning endoscopy unit, we have pathologists, we have radiologists and
radiology department, which is | think it’s equipped with basic stuff that we need to do a diagnosis. So, we don’t have challenges with
diagnosis, yeah, so | wouldn’t say there’s any challenge’. PO3, Zonal Referral Hospital

‘There are several factors which may help us in diagnosis of cancers... these gynaecological cancers, we diagnose them clinically. And
for cancers such as cervical cancers, we usually take a biopsy and take it to [referral hospital] for histopathological analysis. But in
the case of cervical cancer, it’s easier to diagnose it clinically, because the lesions are usually obvious...” PO1, Regional hospital

‘Sometimes a lab investigation, to be specific, you need an histo-chemist. They are not available sometimes. They’re out of stock.
So, it sometimes hinders our decision-making. And the hospital has one CT scan machine, if it's broken then sometimes it’s difficult
to make a decision. So those are some of the hospital factors that might deter the diagnosis of cancer in our hospital. PO9, Zonal
Referral Hospital 2
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Participants in facilities that lacked the capability to diagnose some types of cancer mentioned making use of referral pathways that enabled
them to facilitate cancer diagnosis. These pathways included established linkages with other hospitals or cancer services for shared histology
or biopsies outside their capabilities.

"For some cancers, like ovarian cancer and endometrial cancers, there are some limitations in diagnosis such as unavailability of some
investigations including MRI and also some tumour markers. And also, in our facility, we don’t have someone who has a knowledge in
pathology. We don’t have a pathologist who can do histopathological analysis of those biopsies. So, we have to send the biopsies to
[a referral hospital] for analysis. So, there’s a difficulty in diagnosis because when we send those biopsies [as], it usually takes 2 to 3
weeks, sometimes even a month, to get the results, so that may also delay the management’. PO1, Regional Referral Hospital

Theme 2: Delays in the health system

Many of the surgeons believed the diagnosis of cancer was hindered by delays in the health system. They referred to two main sources of
delay: delays in the health system before patients reached the referral hospitals, due to the failure to refer patients who presented with
symptoms that warranted investigation for cancer, and delays within referral hospitals, such as delays relating to pathology and other inves-
tigations, pathology turnaround time and reporting delays.

_..even in our facility despite presence of diagnostic facilities is the national referral system that caters for almost all the country like
a lot of patients come in, so the resources that we have for diagnosis are not enough to provide timely diagnosis, so there is also then
an institutional delay right from the patient transfers here and then they need to be evaluated for certain symptoms that suspect is
cancer, it might take a while especially in pathology and radiological investigations’ P11, National Referral Hospital

‘Then the other thing, it’s the turnover time of histology for results. You might still take a biopsy of the patient...for example | now
have a patient who we are waiting for the result, histology, biopsy has been taken for more than a month, but we're yet to receive the
results from the pathology. Because we don’t do pathology here, we just take a biopsy and then take them to ( Referral Hospital) ....so
our own turnover time for us is around 3 weeks for histology result to be brought, which if you consider that is quite a number of time
if you have any advanced or very severe disease’. PO5, Regional Referral Hospital

Some participants also alluded to a perceived role of patient factors that impact the delay, pointing out that people with suspected cancer
sometimes do not return to the hospital or return only after they have clinically deteriorated.

Surgical management of cancer

The category surgical management of cancer covers findings relating to the clinical management of cancer from the point of diagnosis, includ-
ing surgical procedures and post-surgical care, and is described under three themes.

Theme 3: Late presentation as a barrier to surgical care

Participants across hospital types reported that late presentation of cancer was a major constraint to high-quality cancer surgery. Participants
expressed frustration that presentation at a late stage reduced opportunities for curative surgeries. This was particularly the case for partic-
ipants in referral hospitals, where patients would usually have visited several health facilities before presenting.

‘Most of the patients that we've seen for cancer surgery are mostly as advanced, so it's not much we can do in most of these cases.
And we don't have a lot of patients to actually see at the right stage for us to perform curative surgeries. Something that would help
is the fact that we diagnose them at the time that they are, if we do diagnose them early, it’s straightforward’ P12, Regional Referral
Hospital

ecancer 2026, 20:2201; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2201 6


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2026.2201

‘The factors that hinder this is that you find most of the time when a patient comes to our setting, you find that it’s cancer stage
three, stage four, which is more like we do palliative care. So, towards management of these patients is that sometimes we can do
surgery, then we save them, but some other time we cannot even do the surgery, because the patient has come very late. So, what
we offer is only the chemo-radiation without surgery, although we have taken the incisional biopsy for the diagnosis’ P06, Zonal
Referral Hospital

Theme 4: Infrastructural challenges to surgical care

Participants highlighted three key infrastructural challenges to providing quality surgical care: inadequate equipment and consumables, lack
of specialist skills and inadequate intensive care unit (ICU) facilities. The surgeons reported that they lacked appropriate equipment and
supplies for some procedures. This ranged from periodic shortages of basic equipment such as microscopes, surgical supplies, and blood, to
missing some surgical instruments required for abdominoperineal resection, and a lack of advanced equipment and technologies for access-
ing anatomical areas that were difficult to reach using traditional surgical approaches.

‘For our side we lack the instruments and tools that are specific for most cancer surgeries, especially advanced ones. Like we would
just use a laparotomy set to perform a Whipple (procedure) and that’s actually really bad’ PO12, Regional Health Center

‘And there are some other operations, in for example, the nasopharyngeal malignancies or the hypopharyngeal, the cancer is in the
area that your hands cannot access. So, you cannot do surgery to those parts. Instead, you just take incisional biopsy then you send
the patient to radiation. So, they’re inaccessible anatomical areas that we cannot, then it’s another inhibitor factor. Our colleagues
in the UK and the developed world, | know they use robot for those inaccessible areas and a patient is helped that way. So, as we
normally take incisional biopsy, the rest of it the chemo does’. PO6, Zonal Referral Hospital

Other limitations were the lack of prostheses for reconstruction following tumour resection, which sometimes necessitated very aggressive
and outdated treatments like major limb amputation for a potentially salvageable tumour.

‘The other challenge is in orthopaedic tumours some of them, they might need excision and they might need customised prosthesis
to be inserted to the bone that has been excised, so that’s another challenge that we can do. So, the consequence is either amputate
because you don’t have anything to replace’. PO7, Zonal Referral Hospital

Despite the infrastructural issues described here, the experiences narrated by surgeons demonstrated resilience and innovation as indicated
in the quotes below.

‘The factors that make postoperative a bit difficult is the availability of some consumables like surgical drains. They are not available.
Special drains...they are not available. So, we improvise by using corrugated rubber drains which sometimes risk the patient to get
infection’. P09, Zonal Referral Hospital

Interviewees also highlighted limitations in their own skills in terms of a lack of oncological expertise. The surgeons revealed they had not
received specialist oncology training and were applying their surgical skills as best as they could.

‘Well ...we don’t have an oncosurgeon per se, an oncological surgeon, and we're all just general surgeons, that’s like, you know, knowl-
edge is the biggest thing that can actually help. The way we manage these patients is randomly, so maybe | will look at a book that
| know and it will tell me this is how you manage or this is how you perform this surgery and then someone else will look at NCCN
(global cancer guidelines) and say OK no this is how you manage it now and this is how you perform the surgery’. P12, Regional
Referral Hospital

‘Our training, as gynaecologists, we didn’t have much exposure to surgery such as radical hysterectomy, which is usually done in
patients who have cervical malignance, or any other perfect malignance which may require radical hysterectomy. So, we have a
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limited exposure to radical hysterectomy. It’s an extensive surgery which requires much more training and exposure in the - all
gynaecologists in our facility, we didn’t have that much exposure. None can do the radical hysterectomy. So, we have a limitation in
the technical aspect’. PO1, Regional Referral Hospital

Many of the participants reported having an ICU at their facility; however, they described them as being inadequate to meet growing pres-
sure and struggling to cope with the volume of surgeries required. There were issues with ICU capacity in terms of limited ICU beds, and
some recounted having to postpone surgeries due to the unavailability of ICU beds. One participant highlighted the lack of a dedicated pae-
diatric ICU at their facility. There were also challenges with adequate staff for the ICU in terms of numbers and expertise.

‘OK. For their post op care it’'s about the - when you start with ICU, you need personnel who are trained to take care post operation,
especially cancer patients, sometimes they are very expensive. So, for example we have qualified doctor for ICU is only a single per-
son, so the rest is just short course training and some of them they never even attended formal training for the ICU...So personnel for
the ICU’ P02, Zonal Referral Hospital

‘For high-risk patient, ICU is still a problem. You still, you will be forced to discharge your patients from ICU, or sometimes you want
space in the ICU because the ICU Unit is still, you know, it’s pretty limited. The space is limited’ P13, National Referral Hospital

Theme 5: Adjuvant and neo-adjuvant therapy

Overall, participants described the modes of therapy available to patients with cancer in their facility as chemotherapy, radiation therapy,
immunotherapy and hormonal therapy. However, not all participants had access to non-surgical therapies (medical and radiation oncology)
at their facilities, and patients were referred according to their needs. Chemotherapy was the most widely available form of adjuvant therapy
in many facilities; however, it was unavailable at some institutions, which led to limited use of both adjuvant and neo-adjuvant therapy.

‘Most patients as we know, they usually require chemotherapy plus/minus radiotherapy. But we don’t have that in our facility. So, we
may be required to transfer them to a high-level facility. That’s why in most patients usually we don’t do surgeries. We refer them so
that they can have surgeries in those facilities where they can also receive postoperative care. There is also a limitation in chemother-
apy. We don’t have chemotherapy’. PO1 Regional Referral Hospital

Participants recounted some challenges they had encountered with adjuvant therapy, in that delay in the initiation of adjuvant chemother-
apy as the precise prescription may not be available, resulting in wait times of up to 2 months during which cancer progresses. Additionally,
they felt that not having chemotherapy at a facility disadvantaged patients from low socioeconomic backgrounds. Even though there was a
designated facility for free chemotherapy, such patients did not have the means to travel to and reside in the area to receive chemotherapy,
making it ultimately inaccessible.

‘Yeah, it's free but it’s free in the term of free but in real sense it’s not free - why do | say that? If this patient, we refer them to another
region, you understand, the chemo can be free, but where are they staying, they have to pay, the transport, they have to pay, the
food that they're taking every day they have to pay, so in real sense it’s not that much free, it’s free by the name but if you compare
the costs sometimes you find it’s almost there. PO4, Zonal Referral Hospital

‘And then identify barriers, if any. But in terms of adjuvant therapy, again, we don’t really have data but | can think of some barriers
and one of them will be financial barriers because at the time the patient is reaching adjuvant they have gone through diagnostic
which they have to have paid out of pocket, they’ve gone through surgery, post op recovery, so by the time they get to adjuvant
they're usually drained, so | could see a financial barrier. And again, the fact that adjuvant therapy is provided at ocean road, most
of these patients come from up country so most of the time some of these they won't have a place to stay, so it’s usually challenging
and | feel like that could be a barrier for them to complete adjuvant therapy’. P11, National Referral Hospital
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Other contextual factors affecting cancer care

This category covers cross-cutting issues affecting cancer care that impact the cancer pathway in two themes.

Theme 6: Perceived patient factors

Participants thought that personal factors impacted the cancer care patients received from diagnosis through to post-operative care. The
surgeons drew from their experiences with patients, and their narratives highlighted the role of the patient in the diagnostic pathway. For
instance, they reported that some patients do not return to the facility until they have clinically deteriorated. A participant highlighted finan-
cial constraints as a barrier for investigations prior to surgery; histopathological analysis is expensive compared to other investigations and
resulted in delays in patients' pathway to diagnosis. Participants also revealed that the financial ability of the patients influenced treatment
decisions. From their experience, the majority of patients do not have insurance, and they often adjust their clinical management to reduce
the financial burden to the patient where indicated. For example, they request the most essential investigations prior to surgery and limit
the number of days in the ICU so as not to run up their hospital bill. They reported that it was common for treatment to be delayed due
to financial constraints, and patients went away for extended periods to source the money required for their treatment, during which their
cancer progressed.

‘Maybe | want to do 1, 2, 3 and 4 investigations, some of them they can afford, some of them they can't afford, so even for that one
because before doing surgery it’s good to do some investigation, maybe you want a CT scan for staging, but you find a patient cannot
dafford that, so that will be a hindrance for you to proceed with management’. PO4, Zonal Referral Hospital

‘And then another one would be some of them you diagnose them and show them the pathway and discuss different kinds of modal-
ity that’s available for then, they will either opt to take it or not take it, depending on their cultural and belief system, which affects
also part of the management’ PO3, Zonal Referral Hospital

‘Most of the time you are caught up in the situation where you have to discharge a patient before, because they can’t simply afford.
Because this patient, we have been seeing this patient from the clinic. You know they have struggled to pay for PSA which is twenty
thousand. So, you going to keep them in the ward longer or adequately at least, so you just go for the minimal possible time that
you must keep them. So, we are forced to discharge patients prematurely because of their financial status’. P13, National Referral
Hospital

Theme 7: Priority suggestions

Participants suggested that priority interventions for quality surgical care were in two categories: reducing delays in cancer care and improv-
ing infrastructure. Participants indicated that there was a need to reduce delays across the cancer care pathway, from educating the com-
munity to strengthening the health system to improving pathways to diagnosis and resolution. Participants recommended reducing churn in
referral pathways by ensuring that doctors at the primary care level are aware of centres capable of handling various cancer cases, so that
patients are channelled appropriately to improve early diagnosis. A related suggestion to tackle delays at this stage was providing support to
patients to take up referrals.

OK, one thing for me like we should cut off this referral thing, like, you find a patient go five hospitals, in all of them they spend a
lot of time, do you understand, but if it was like we can maybe have one or two, that’s enough, then just from this, from that-that,
from that-that, the whole month this patient is just referred from one hospital to another, by the time it’s there that is malignant,
it's spread everywhere. Imagine 1 month for referral and then you see this patient, you reach a point where you want to take biopsy,
biopsies take almost 14 days, so you find almost 2 months still investigating the patient, so by the time you start the treatment 3
months, or 2 months, where we can minimise that and then we can make early diagnosis for then better outcome for the patients.
P04, Zonal Referral Hospital
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Suggestions for improving hospital infrastructure included investing in medical personnel through training and surgical practice time. Partic-
ipants also recommended investing in equipment, with one participant advocating for a new clinical centre with additional modes of cancer
treatment. Participants pointed out the need to address a shortage of diagnostic tools such as endoscopic services for gastrointestinal malig-
nancies, mammography for breast cancer and cystoscopy for urological malignancies. In the era of personalised services, reliable availability
of immunohistochemistry services should also be addressed to help with targeted therapies.

The priority what | think to help improve the quality of surgical cancer patients is improving the diagnostic tools for Gl malignancies,
like I said, lower and upper, Gl endoscopy, but also in breast cancer patients the immunochemistry patterns or parameters for breast
cancer patients is not properly done, sometimes we are lacking variants for that for up to 6 months, so that means patients, sending
the tissue blocks to the other high labs that is our of region, so for patients who are economic status they cannot afford to pay to
check the immunochemistry of the tumour. P10, Zonal Referral Hospital

So speaking specifically for urology, having, so there’s a lot that can be done in the outpatient setting. We can make the diagnosis
to very high-risk malignancies including bladder cancer, prostate cancer, just by the first contact we meet patients. If we had, let’s
say if I had a flexible cystoscopy at the clinic, | could take biopsies. | see a patient with haematuria, I'm suspecting a bladder cancer,
instead of telling the patient to go, come back next week for admission to be going to the theatre for cystoscopy, | would finish with
him or her at the clinic, you see? So installation of this equipment would help. Having an ultrasound machine at the clinic, | can do
like a tru- cut biopsy at the same time. Because there is a procedure [room] where we do dressing [changes], it's easy to take biopsy
from there and you discharge the patient. No need to admit. So there’s a lot, there’s a huge room for improvement. P13, National
Referral Hospital

Discussion

This qualitative study of 13 practicing surgeons provides the most comprehensive exploration to date of barriers and facilitators to cancer
care in Tanzania from the perspective of surgeons working in regional, zonal and national referral hospitals. We identified seven themes that
highlight Tanzania providers' ability to provide surgical oncological care.

Participants' accounts of their ability to diagnose cancer varied according to hospital level, mirroring the hierarchical healthcare system
in Tanzania. The national hospital has the most advanced surgical and diagnostic infrastructure, and participants from this hospital-level
reported excellent diagnostic facilities. In contrast, zonal hospitals vary in their infrastructure according to location and funding, ranging
from specialised centres of excellence to facilities with limited infrastructure and capacity. Participants reported that diagnosis at a late
stage hindered the provision of surgical oncological care, and one of the most recurrent themes was the need for timely and accurate cancer
diagnosis, particularly the critical role of pathology services. Investment in pathology has been highlighted previously in focus groups with
oncologists, radiation specialists and oncology nurses at the Ocean Road Cancer Institute in Dar es Salaam [17]. Our findings reinforce this
priority, emphasising that accurate and timely pathology is foundational to effective cancer care. Participants also described facility-level
delays due to misdiagnosis, long turnaround times and challenges with referrals. These findings align with prior surveys of Tanzanian cancer
patients, which showed that individuals who saw multiple practitioners before diagnosis were more likely to experience treatment delays
compared to those diagnosed efficiently within the hospital system [18]. Additional studies of cancer patients in Tanzania highlight how these
delays can be magnified among patients who lack insurance, have low incomes and limited education [19]. This underscores how many of
the barriers faced by surgeons caring for cancer patients are similar to those faced by medical oncologists, radiation oncologists and other
members of the cancer care team.

An important cross-cutting observation in our study was the presence of resilience and improvisation among surgeons working within
constrained systems. Barriers in infrastructure, workforce shortages and intermittent supply chains were met with adaptive strategies to
maintain continuity of cancer care. These included improvising with locally available materials when specialised surgical consumables were
unavailable, relying on referral linkages for delayed histopathological analysis and drawing on individual clinical judgment and external
guidelines to guide oncological decision-making in the absence of formal subspecialty support. While such adaptive practices enable service
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delivery in resource-constrained settings, they may also introduce variability and be a barrier to guideline-concordant care. This tension has
previously been described in efforts to support the implementation of cancer treatment guidelines in Tanzania [20].

Another important theme identified in our study was the need for specialised surgical training and high-quality instruments to manage
complex cancer operations. This is a critical but often overlooked issue. Study participants identified surgical consumables, instruments and
post-operative care as key barriers to the provision of high-quality surgical oncology care. In addition, there was a strong interest in additional
clinical training in surgical oncology. Despite this, no locally available training programs currently exist in Tanzania, and oncology-specific sur-
gical curricula for Africa are only beginning to emerge [21]. This represents a key opportunity to support surgical oncology care in the country.

Our findings also underscore the tension between concentrating cancer care at high-volume centres, where outcomes are generally better,
and expanding capacity at smaller regional hospitals to improve patient access. This tension is reflected in the literature, where it has been
shown that high-volume centres boast improved surgical outcome, but that distance from treating facility and travel times are associated
with advanced-stage presentation and poorer prognosis [22]. A recent effort in Kenya to decentralise cancer care from a single comprehen-
sive centre in Nairobi to regional hospitals has demonstrated success, with increased uptake of services across the country [23]. A similar
strategy in Tanzania could allow regional hospitals to manage straightforward cases, while referral centres focus on more complex and spe-
cialised care.

Financial toxicity emerged as a consistent theme across participants' responses, highlighting the financial burden of cancer care and its
impact on the care patients receive. Surgeons across all levels of the healthcare system identified financial toxicity as a major structural
barrier affecting every stage of cancer care. Participants described how financial constraints contributed to delays in presentation, limited
diagnostic evaluation, influenced surgical decision-making and restricted the postoperative care they were able to provide. These findings
are consistent with previous studies from Tanzania demonstrating that financial barriers substantially affect access to and delivery of cancer
care from both patient and provider perspectives [19, 24].

To our knowledge, our study is one of the first qualitative studies in SSA to explore surgical cancer care exclusively from the perspective of
surgeons. Comparative qualitative research has explored cancer care more broadly and included a range of stakeholders [20]. For example, a
study in Mali explored access to breast cancer care and included healthcare professionals, patients and other stakeholders [25], while a recent
study in Southern Africa [26] explored the perspectives of healthcare workers managing patients with symptoms of cancer. Findings highlight
similar themes to our study, including institutional, infrastructural, resource and training challenges, as well as patient-related factors.

Strengths and limitations

A major strength of this study is the inclusion of surgeons from a range of hospitals (regional, zonal and national referral centres) and
across different surgical specialties, providing diverse perspectives on cancer care. Another strength is the involvement of a multidisciplinary
research team, including local collaborators, which enriched the interpretation of findings. Methodologically, the sample size of 13 surgeons
is supported by the concept of ‘information power’ in qualitative research. Although we achieved data saturation, the sample size may not
have been sufficient to capture rare or less frequently occurring themes. In addition, we were only able to include three regional hospitals in
our study, which may have led us to miss themes present at other regional hospitals. The interviewer's identity as a surgeon may inadvertently
have influenced participants’ responses and shaped how the data was collected. This study also did not examine the role of governmental
funding across facilities, which may contribute to the reported barriers to cancer care. Future research exploring this dimension, as well as
incorporating perspectives from patients, caregivers and other healthcare professionals, would provide a more comprehensive understanding
of barriers to cancer care in the region and is an opportunity for future research.

Conclusion

While surgeons were generally confident in their facilities’ ability to diagnose cancer, they still expressed frustration with systemic delays
that often resulted in patients presenting at advanced stages, limiting opportunities for curative surgery. The main perceived challenges were
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a general lack of comprehensive oncology management capacity for patients requiring surgery. Compounding these problems are finan-
cial toxicities related to referral difficulties and lack of referral support. Surgeons’ recommendations to improve cancer services cantered
on strengthening both infrastructural and human resources capacity for comprehensive cancer care at all levels of care, including primary
facilities. In addition, further research is important in the regional hospitals to improve the diagnostic pathway and support the take-up of
referrals. This will enable patients to reach the higher-level hospitals for surgical care at an earlier stage and improve outcomes.
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Supplementary Table S1. Codebook
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Name Files! References?
Barriers to cancer surgery 11 17
Lack of adequate equipment
Late presentation
Limited expertise
Patient factors 6 9
Barriers to diagnosis 11 17
Costs to the patient 3 4
Delays 2 3
Equipment 3 4
Lack of diagnostic capability on site 4 5
Lack of oncologist within the specialty 0 0
Patient factors 7 7
Time to diagnosis 3 3
Barriers to post-op care 11 12
Equipment 4 6
Lab processing time 1 1
Lack of appropriate facility 2 2
Limited ICU beds 3 3
Manpower 3 3
Dealing with complex cases 10 12
Documentation and communication 1 1
Facilitators to cancer surgery 3 3
Facilitators to cancer diagnosis 7
Facilitators to post op care 3 3
Impact of financial constraints 6 12
MDT tumour board 8 9
Modes of treatment available 10 11
Neoadjuvant and adjuvant therapy 12 19
Attitudes towards neoadjuvant therapy 1
Barriers 5 8
Perceived priority interventions 11 14
Centre for additional modes of treatment 1 1
Equipment 1 1
Improving the pathway to the point of 1 1
resolution
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Supplementary Table S1. Codebook Continued

Name Files! References?

Improving the patient pathway in the health 2 9
system

Patient education for earlier diagnosis 2 2
Personnel 2 2
Surgical time for new surgeons 1 1
Training 1 1
Referrals and transfers 13 16
Surgery by specialists 13 18
Perceptions of task shifting 3 4

Codebook extracted from NVivo shows the distribution of codes following the
coding process'Files = number of transcripts with the code
2References = number of instances the code is used

Supplementary Table S2. Description of themes according to level of hospital

Regional

Zonal

National

Variations in diagnostic capacity

Variations in diagnostic capacity

Variations in diagnostic capacity

Diagnose clinically

No problems with diagnosis

Good diagnostic facilities

Referrals to a higher-level hospital

Presence of diagnostic tools

Good first-line investigations

Lack of pathologists

Limited diagnostic equipment and procedures for
example, colonoscopy or endoscopy

Breakdown of machines

Lack of diagnostic tools

Delays in the health system

Delays in the health system

Delays in the health system

Sending biopsies to other facilities

arriving at the zonal facility

Patients go through different health facilities before

This subject was not raised by participants at this
hospital level

Turnover time for histology

Impact of financial toxicity on the pathway to diagnosis

Delays with histology results

Institutional delays with pathology and radiological
investigations

Histology delays

Late presentation as a barrier to care

Late presentation as a barrier to care

Late presentation as a barrier to care

This subject was not raised by
participants at this hospital level

Cancer at an inoperable stage

This subject was not raised by participants at this
hospital level

The only option being palliative care

The only option being chemo/radiation without
surgery
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Supplementary Table S2. Description of themes according to level of hospital Continued

Infrastructural challenges to surgical care

Infrastructural challenges to surgical care

Infrastructural challenges to surgical care

Lack of pathologists

Have adequate surgical instruments for most cancer
surgeries

MDT tumour board
Lack of specialist oncology surgeons

Lack of appropriate equipment for
surgeries

Availability of medications
MDT tumour board

Lack of technical expertise

Lack of specialist surgeons

Lack of specialist oncology surgeons

Lack of appropriate equipment

Lack of oncological surgeons

Availability of blood

Limited number of surgeons with expertise in
minimally invasive surgery

Limited post-op care/ manpower for
post-op care

Lack of specialist oncology surgeons / use of general
surgeons

Limited ICU capacity

Limited ICU beds

Lack of appropriate equipment for advanced cancer
surgeries

Limited lab specialists e.g. histochemist

One CT machine, which sometimes breaks down

Limited staff for post op care

No ICU for children

Limited availability of consumables e.g. surgical drains

No capacity for breast reconstruction

Limited trained ICU staff

Adjuvant and neo-adjuvant therapy

Adjuvant and neo-adjuvant therapy

Adjuvant and neo-adjuvant therapy

No chemo or radiotherapy at facility

Lack of radiotherapy centre

Limited chemo available but no chemo

Delays in availability of chemotherapeutic
drugs

No chemo at site

Delays in accessing chemo

One overworked radiation machine

Chemo and radiation not available

Preference for chemo after surgery

Perceived patient factors

Perceived patient factors

Perceived patient factors

Costs associated with travelling outside
the region to access healthcare

Impact of cultural and belief systems on decision-
making

Patients have misconceptions about surgery

Cost / financial constraints limit full clinical
investigation

Financial constraints x3

Lack of insurance cover

Limited awareness of cancer

Traditional beliefs leading to delays

Patients lost to follow-up, particularly those referred
from a far geographical distance

Costs associated to travelling to access are from
national hospital
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Supplementary Table S2. Description of themes according to level of hospital Continued

Priority suggestions

Priority suggestions

Priority suggestions

Availability of a pathologist

Centre for radiotherapy and chemo

Infrastructure and equipment

Provide histology for free

Improve diagnostic tools - endoscopy

Invest in personnel - pathologist

Early detection

Improve diagnostic pathway/reduce churn

Support to take up referrals

Improve awareness of less-known cancers like head
and neck

Optimisation of patients before surgery

Capacity building

Diagnostic tools for Gl malignancies

Surgical time for new surgeons

Support to take up referrals

*Facilitators for the provision of quality surgical care in green font.
*This subject was not raised by participants at this hospital level - Not all the themes were raised by participants at each hospital level. This, however, does
not necessarily mean these issues do not occur at that hospital level, and only reflects the participants' perspective in terms of the issues they felt were

important to raise during the interview.

Diagnosis

Surgical care

Post-surgical
care

Diagnosis in regional hospitals
is hindered by limited
capacity for diagnostic
surgery, lack of pathologists
and delays in receiving
histology results

Patient factors such as beliefs,
financial cost and lack of
awareness

Late diagnosis reduces surgical
options

Lack of specialist oncology
surgeons

Limited equipment and
periodical shortages of
consumables

Limited neo-adjuvant therapy
Patient factors such as
financial cost and
misconceptions about surgery

- Limited ICU capacity

- Limited ICU staff/expertise
- Lack of pediatric ICU

- Limited adjuvant therapy

- Lack of a radiotherapy centre
- Patient factors such as financial

available

costs limits time in ICU and
prescribing of drug therapies

Supplementary Figure S1. Key barriers across the cancer care pathway as reported by participants.<AQ: Please specify where this Supplementary Figure S1
should be mentioned in the text>
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