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Abstract: Background: Lung cancer is the most common cancer worldwide, and it disproportionately
affects low-income countries (LICs), where over 58% of cases occur. It is an important public health
concern, given its poor healthcare outcomes, yet it is under-researched compared to other cancers.
Lung cancer is also very difficult for primary care physicians to diagnose. In many settings, health
researchers and clinicians’ resort to engaging in collaborative efforts to determine the best way to
implement evidence into routine clinical practice. Methods: This was a grounded theory study
comprising seven experts providing oncological services. A Nominal Group Technique (NGT) was
used to articulate ideas, identify key problems and reach consensus on the order of priorities for
the identified problems. Results: The study findings revealed that access to healthcare facilities
providing oncology services and diagnosis was the major barrier to lung cancer care. This was further
exacerbated by the manner in which health systems are configured in South Africa. The priorities for
the health providers were focused on the lack of specialized resources, whereby referral of patients
suspected to have lung cancer was delayed and compounded by the limited availability of treatment.
Conclusion: The inadequacy of supportive systems for access to healthcare services negates the
government efforts to curb the rising lung cancer-related fatalities in South Africa.
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1. Introduction

Cancer is currently responsible for more than 7 million deaths per year worldwide [1].
If the current trend is not averted, over 20 million new cancer cases across the globe are
projected for 2025, compared to about 14.1 million and 17.5 million new cases in 2012
and 2015, respectively [2-5]. Of these cases, lung cancer remains the leading cause of
cancer-related deaths globally [6]. In both high-income countries (HICs) and low- and
middle-income countries (LMICs), lung cancer accounted for 1.6 million cancer-related
deaths annually (approximately 20% of total cancer deaths), with an estimated 1.8 million
new annual cases worldwide [3]. Evidence suggests that, by 2030, an estimated 85%
increase will be observed in sub-Saharan Africa (SSA) [7].

Lung cancer is the leading cause of years of life lost and it is associated with the
highest economic burden relative to other tumor types [8]. Research remains central to
implementing evidence-based interventions and improving health outcomes in lung cancer.
While lung cancer is the most common cancer worldwide, it disproportionately affects low-
income countries (LICs), where over 58% of cases occur [9]. Africa’s reported low incidence
rate of lung cancers (7.7 per 100,000 in men and 2.6 per 100,000 in women, respectively)
is attributable to the critical lack of accurate data, reflecting enormous underestimations
of the true lung cancer burden in the continent [10]. Accordingly, it is essential to know
the magnitude of lung cancer and its implications in different regions in Africa through
establishing functional cancer registries.
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The burden of lung cancer is growing in South Africa (SA) and imposes strain on health
infrastructure and the allocation of already limited resources [11]. The growing burden
of lung cancer in the country is attributable to several reasons, including the absence of a
cost-effective screening tool, diagnosis at advanced stages (approximately 80% of cancer
patients are diagnosed at stages 3 and 4) and socio-economic inequalities in health care
access [12—41]. Unless the situation is substantially changed through various interventions,
including health education and behavior change programs, the health systems will soon
barely be able to cope with the cancer burden [42,43]. There is increasing recognition that
change should start at the health systems level, such as policy implementation, financing,
educational reform, and strengthening of leadership, management, and governance [44].

The health service structure in SA, and in KwaZulu-Natal (KZN) province in particular,
follows a pyramidal approach (Figure 1) with the first formal referral expected to begin at
the primary level, progressing to the secondary level, tertiary level, quaternary levels and
medical training institutions [45]. The healthcare provided at primary healthcare clinics is
of low quality, owing to limitations pertaining to infrastructure and expertise. This, in turn,
prolongs the time to receiving specialized patient care available at tertiary and quaternary
facilities [19,21,23,24,29-31,34,36,40,41]. These bottlenecks often result in deaths before
patients’ access to tertiary hospitals, where advanced diagnostic procedures and treatments
are administered [45,46]. Barnum and Kutzin’s illustration indicates the hierarchy of access
to health care [45]. The bottom part of the pyramid refers to home-based care. Individuals
take care of their own health assisted by and through the support of community caregivers
for preventative and promotive health and for disease screening and monitoring [20]. From
this point, if the health condition warrants, the patient is referred to a primary health
care facility and referred stepwise to other levels of care. In theory, this referral pathway
ensures that patients receive care appropriate to their needs in the most cost-effective way.
However, the downside to it may be the delay in getting cancer patients diagnosed and
treated in a timely manner [45,46]. Whereas stage at diagnosis is a strong predictor of
survival, delaying the referral pathway could increase the risk of stage progression and
poorer clinical outcomes [12,15,16,19,21-23,26,29,30,34,35,41,47].

Family & Home

Figure 1. Organizational and Referral hierarchy of oncology and general health services in KZN
Source: Kutzin & Barnum [45].

The illustration indicates the hierarchy of access to health care services. Access relates
to the opportunity to obtain and appropriately use quality health services. It is concerned
with the “degree of fit” or compatibility between the health system on the one hand and
individuals who need to use these services on the other hand. The availability dimension
of access deals with whether the appropriate health services are available in the right place
and at the right time to meet the needs of the population.
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Identification of the current barriers to and priorities for effective lung cancer care
coordination is needed for healthcare improvement purposes, and studies investigating
the stakeholders’ perspectives, including health professionals, involved in the delivery
of cancer healthcare services are rare. Lung cancer is under researched compared with
other cancers [48] and is one of the most difficult cancers for primary care physicians
to diagnose [49,50]. Setting priorities in health services delivery and research is of great
relevance to ensuring the optimal use of scarce resources. Therefore, the aim of this study
was to investigate health providers’ perspectives on barriers and priorities to lung cancer
patient access, diagnosis, referral and treatment in three public health facilities providing
oncological services in KZN, SA.

2. Materials and Methods
2.1. Study Area

The study area was Durban (DBN) and Pietermaritzburg (PMB), located in the eThek-
wini and uMgungundlovu District Municipalities, respectively, and these are the two
most populous districts in KZN Province. KZN is the second most populous province in
SA, with a total population of 11.4 million people (19.7% of SA total population) [23]. In
2014, Gauteng and KZN, the first and second most populous provinces in SA, respectively,
accounted for the highest number of cancer deaths, with lung cancer having the highest
rates in Gauteng and second highest in KZN, respectively [23].

2.2. Study Setting

This study was conducted among the healthcare professionals from the three health
facilities providing oncology services in KZN. These facilities are Greys Hospital located
in PMB, and Addington Hospital and Inkosi Albert Luthuli Central Hospital (IALCH)
located in DBN. DBN and PMB are the biggest cities in KZN [51]. The health facilities were
chosen on the basis of their being the only public hospitals offering oncology services in
the province.

2.3. Study Design

This study used the Grounded theory (GT) design, which is widely used in health
and social sciences to generate theoretical accounts of social phenomena; this approach is
appropriate when research aims to explain a process where the concerns of those involved
are central to its understanding and cannot be predetermined. A Nominal group technique
(NGT) was used to identify and prioritize the key issues from the health providers” per-
spectives in KZN. The interpretive approach followed in NGT’s interactive discussions
with stakeholders to generate priorities [52-55] produced both quantitative and qualitative
data. NGT has demonstrated validity, and it emphasizes considering all participants’ views
equally and enables consensus on highly complex issues [52,53]. The study followed all six
stages of NGT implementation [52,53] (Figure 2), covering three outputs, namely: a list of
53 issues placed within the lung cancer care pathway or continuum,; listing and voting for
the final judgments on issues; and an ordered thematic ranked list of the top four priorities
was presented.
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1. PROBLEM
STATEMENT

2. GENERATING
ISSUES

3. RECORDING
ISSUES

4. DISCUSSING
ISSUES

OUTPUT
ONE

5. VOTING OF
ISSUES

6. RANKING
ISSUES

OUTPUT
TWO

OUTPUT
THREE

¢ Purpose and procedure of the discussion was explained
* What are the barriers that negatively affect lung cancer patient access, diagnosis, referral and treatment in KZN?

* Health providers wrote down issues they could think of

* Each participant contributed issues to the facilitators, and issues were noted and recorded on a flipchart.
 Process continued until all issues were recorded (round robin).

* Group discussion for meaning and elimination of duplicates (13 issues)
* By consensus, all members merged, simplified and organised all issues into a list

* Alist of 53 issues was presented to the health providers, for agreement and additions of missing issues.
¢ Placement of 53 issues within the lung cancer care pathway or continuum

* Health providers individually and anonymously, on paper, voted their top 4 issues from the list of 53 issues, using 4-point
scale (4= most important and 1=least important)

* Rank order scores were then calculated and a total list of 11 ranked issues was produced

« Based on votes, issues were prioritised and the ranked list of six issues was organised under broad thematic headings
encompassing the issues

* Ordered thematic ranked list of top four priorities was presented

Phase 1

Phase 2

Figure 2. Nominal Group Process Flow followed in this study. Source: Developed from this study.

This article stems from a study that broadly investigated healthcare providers’ perspec-
tives on the barriers to providing lung cancer patients with quality care in KZN. Eighteen
healthcare professionals were interviewed in order to explore these barriers. A further
subset of seven healthcare professionals were invited for NGT discussions based on the
richness of information shared during the in-depth interviews (IDIs). NGT discussions
built on the barriers identified during the IDIs and these barriers were further subjected
to a priority-setting exercise. The results from IDIs showed that inadequate knowledge
and expertise of patients and practitioners in public primary healthcare clinics were the
major sources of the diagnosis-related barriers, suggesting inadequate training of health-
care professionals at lower-level facilities. Healthcare professionals participating in IDIs
contended that people with lung cancer typically fail to act quickly enough because they
ascribe the symptoms to less serious causes or simply lack sufficient knowledge to identify
lung cancer symptoms. This article focuses on the results of the NGT discussion after the
ranking exercise of the barriers to lung cancer care.

2.4. Study Population and Sampling Strategy

The targeted panel of experts providing oncological services, referred to as healthcare
providers, was recruited on the basis of current knowledge and perceptions on the research
subject. The study participants considered to be information-rich were purposively selected,
and this was guided by their specialties, experiences [56] and their inputs during IDIs.
Seven participants were considered adequate to achieve the objectives of the study and
this is supported by the literature [57]. Seven of the eight identified potential respondents
accepted the invitation and participated in the NGT discussion and this group size is
supported by the literature [54]. All participants signed informed consent forms prior to
their participation.

2.5. Data Collection and Analysis

The structured group discussion for NGT started off with a researcher’s presentation
of the preliminary results from the individual IDIs, given that almost all of them had partic-
ipated in the IDI component of the study. Subsequently, an adapted NGT stepwise process
flow was followed (Figure 2). A number of issues were raised during the presentation and
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these issues were deferred to the NGT process. NGT started with the presentation of the
following problem statement:

“Cancer cases, especially lung cancer, are often detected late, which in turn affects patient
survivorship. In most instances, and as evidenced by the preliminary findings from the in-
depth interviews the Principal Investigator presented, the late detection and survivorship
challenges can be attributed to barriers related to the pathways of cancer care.

Kindly list all the barriers that you can think of, which negatively affect lung cancer
patient access, diagnosis, referral and treatment in KwaZulu-Natal”.

Phase 1: Following from the above problem statement, group members were asked
to silently brainstorm and come up with all possible issues or barriers to lung cancer care
and to make a note of each on a separate note page after they had been provided with the
necessary stationery. All issues were put in a box and each individual randomly took five
issues, which they read aloud for the facilitator to record on a flipchart. Each flipchart sheet
was taped on the wall for all to read and see. As a group, we discussed, questioned and
clarified the issues. We also individually evaluated the shared ideas.

Phase 2: The participants anonymously voted for the top four key issues. Based on
votes, issues were prioritized, and the ranked list was organized under broad thematic
headings encompassing the issues. Individuals voted privately to prioritize issues, using
moderator-created criteria. The criteria were described by the facilitator, and the par-
ticipants had an opportunity to seek any clarification before privately rating each issue.
Participants were then asked to rate each issue across the criteria listed above without
sharing these with others. This was considered an important step as this private rating
of items allowed participants to make their own considered judgements prior to reaching
group consensus.

Phase 3: Lastly, we shared votes and a report was prepared showing the ideas receiving
the most points. Briefly, we then allowed time for informal individual views on solutions
they raised with regard to the four key issues or barriers to lung cancer patient access,
referral, diagnosis, treatment and care. The ranked list and notes from the NGT discussions
were collated electronically using a Word document while consulting facilitator session
notes and recording to explain aspects that needed further clarification. Thereafter, we
calculated the ratings and recorded the cumulative rating for each idea.

The diagram presents a summary of the NGT process, which includes a number of
steps that we adapted while retaining the goal of the NGT method. NGT implementation
involves six stages. It began by allowing members of the group to individually brainstorm,
which is a fact-finding and idea generation stage. The second stage is more structured with
group members coming together to exchange and/or interact regarding the ideas each
member generated, and the final stage involves listing and voting for the final judgments
of ideas. Ideas are then ranked in the order of priorities (Table 1).

2.6. Ethical Consideration

The study obtained the ethics approval and gatekeeper permission from the Univer-
sity’s Ethics Committee (Ref: BE332/18) and KwaZulu-Natal Provincial Department of
Health (HRKM Ref: 007/18 and NHRD Ref: KZ_201801_031). All three participating health
facilities supported the study. Selected healthcare providers voluntarily signed informed
consent forms prior to participating in the study. Confidentiality was maintained through
anonymizing their contributions in all written materials.
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Table 1. Top Priority Issues as Identified by NGT Session of Healthcare Providers (Phase 2 & 3).

Respondent Respondent Respondent Respondent Respondent Respondent Respondent

Key Issues 1 > 3 4 5 6 7 Points  Ranking
A-Specialized 4 3 4 4 3 4 4 26 1st
Resources
B-Scre.enmg 4 5 6 B
Services
C-Awareness 2 1 2 4 2 3 14 2nd
D-Referral
Guidelines 3 3 3 2 1 12 3rd
E-Education & 1 2 1 3 7 4th
Training
F-Co-ordinated
Care Plan 1 1 2 4 B
G-Financial 1 1 -

Constraints

A = Lack of specialized resources | B = Limited screening services| C = Community lung cancer awareness |
D = Absence of referral guidelines/protocols| E = Education & training (practitioner knowledge and
expertise) | F = Lack of coordinated care plan by multidisciplinary team | G = Financial constraints.

3. Results

The NGT panelists comprised three oncologists, a radiotherapist, pulmonologist, social
worker and a member of a cancer hospice non-governmental organization. Five of the
seven participants had participated in our IDI data collection stage.

3.1. Phase One

Stages one to three comprised the brainstorming and recording of key issues, which
generated a total of 53 barriers for prioritization. These were further placed within the care
continuum (Figure 3). Of the 53 barriers, 26% (1 = 14) were placed under the access point
of the lung cancer care continuum, followed by diagnosis point with 23% (n = 12), while
treatment had only 6%. Sensitive analysis was further carried out to assess the proportion
of the ‘cutting across’ barriers, constituting 17% (n = 9) of the total barriers. Using the
sensitive analysis, we then distributed the issues within the identified points of the lung
cancer care continuum (Figure 3). After adding the sensitive analysis results to crude
analysis, both access and diagnosis became the top barriers to lung cancer care continuum
with 28%, followed by continuity and supportive care with 20% (Figure 4).

26% 23% 17% 9% 6% 19%
ACCESS CONTINUITY
\ow - 4
DIAGNOSIS REFERRAL TREATMENT
. 4
| 3 b
2% 5% 4% 5% 1% ——  CRUDE ANALYSIS RESULTS
> SENSITIVE ANALYSIS
CUTS ACROSS

Figure 3. Mapping the proportion of barriers within lung cancer care continuum (Phase 1).
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Figure 4. Distribution of the barriers within lung cancer care continuum.

Figure 3 shows the sensitive analysis of the barriers which were cutting across the
points of care within the continuum.

Figure 4 shows the distribution of the barriers within the lung cancer care continuum
points after the calculation of sensitive analysis shown in Figure 3.

3.2. Phase Two

After stage four, where duplicates were eliminated and issues were clarified, a final list
of 40 barriers were identified and recorded on a flipchart. Some of the key issues shared by
the health providers were the ‘lack of screening services’, ‘ill-informed practitioners at first
consultation or investigation point’, ‘rushed healthcare workers” and “poor documentation
by the multidisciplinary team’. Other issues highly rated by the participants were ‘lack
of coordinated care throughout the lung cancer care continuum by the multidisciplinary
team’, ‘limited access to trained personnel’, ‘delays at first consultation stage” and ‘direct
and/or indirect costs related to care’.

3.3. Phase Three

From the list of barriers, the healthcare providers ranked the four responses or issues
most important to them. The most serious issue was allocated 4 votes, the second and third
most important allocated 3 and 2, respectively, with the least important being allocated
1 vote. Table 1 presents the 6 issues that were rated the highest by the healthcare providers
after being grouped into thematic areas and shared with the participants. The ranking exer-
cise identified ‘lack of specialized resources’ as the leading issue with 26 points, followed
by ‘limited community lung cancer awareness’ with 14 points, whereas ‘“absence of referral
guidelines or policy” and ‘education and training on lung cancer” were 3rd and 4th with 12
and 7 points, respectively (Table 1).

In relation to specialized resources, there has also been little progress on changing the
way in which financial resources are allocated to promote distribution in line with relative
need for health services. The distance people need to travel to a health facility is a key
element of the availability dimension of access. The likelihood of using a health service is
far lower for those living furthest from health facilities. The promotion of equitable access
to quality health care was seen as a priority by the panelists.

The emphasis placed on education and training far exceeded issues such as waiting
time and whether care was provided by a nurse or a doctor (i.e., skills mix amongst
professionals). Professionals at these lower-level facilities are not sufficiently equipped
and trained, resulting in substandard performance in early diagnosis and referral. At the
symptom onset point, misclassification of lung cancer as tuberculosis (TB) affects patient
access to lung cancer care. Limited lung cancer knowledge appeared to affect patient
access both at the health provider and patient levels, resulting in the need for lung cancer
awareness. The inadequacy of systems that support access to healthcare services facilitates
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the rising numbers of lung cancer fatalities in SA. Delays in both presentation and in
diagnostic workup negatively impact the effectiveness of the pathways.

4. Discussion

Geographic access is an important part of accessing health care in LMICs. An inverse
relationship between distance or travel time to health facilities and use of health services
has been demonstrated as an important barrier to access. Lack of adequate communication
services also limits access to health care. In support, the NGT discussions identified practi-
tioner knowledge and expertise at the lower level of care as one of the top four priorities
for improving lung cancer care. All of the above evidence relates to the public health
sector in SA. The healthcare providers at the lower levels of care, who are the first access
point to patients, are not well equipped and trained, thereby compromising their ability
to perform early diagnosis and referral. Following the application of the NGT approach,
consensus was achieved within the anonymous rankings, and this enhanced the credibility
of the conclusions drawn from the data. Despite the fact that healthcare workers were from
different healthcare facilities and professional backgrounds, their rankings of the barriers
to lung cancer care were consistent and may be reflective of the overall issues affecting the
provision of lung cancer care in KZN.

The burden of cancer in African countries continues to rise and survival rates are still
affected by late detection, delay in seeking diagnosis, unavailability of technical support for
diagnosis, lack of resources for treatment and the availability of palliative care. Consistent
with the manner in which the South African health system is configured (Figure 1) [45], the
study findings demonstrated that access and diagnosis points to lung cancer care remain the
major barriers, with the cancer diagnostic services only offered at high levels of care [20,58].
Patients are expected to initiate their health-seeking from the primary healthcare clinics
before progressing to subsequent levels, a phenomenon that is time consuming and not
unique to SA [9,30,46,59-62]. This phenomenon culminates in patients being diagnosed
with cancer at advanced stages [19,21,23,24,29-31,34,36,40,41].

Proper diagnosis and access to cancer specialists (health professionals and facilities) is
also critical for the management of lung cancer. Based on our findings, access to diagnostic
services of lung cancer remains amongst the key public health challenges requiring targeted
interventions, including the strengthening/expanding of existing cancer screening in the
country with emphasis on the populations at risk (smoker, miners and Tuberculosis (TB)
patients). Lobbying and advocating for the development of a lung cancer specific screening
policy, as well as the introduction of ongoing lung cancer awareness at the national level, are
needed to implement a comprehensive lung cancer prevention program. Success depends
in part on gaining a local understanding of the dimensions and determinants of access to
health services, along with determined attempts to improve those services.

It is true that most of the limitations found in using qualitative research techniques also
reflect their inherent strengths. For example, small sample sizes like the NGT method help
the researcher to investigate research problems in a comprehensive and in-depth manner,
but the same small sample size also limits the generalizations of findings. Additionally,
as the primary instrument of investigation, qualitative researchers are often embedded
in the cultures and experiences of others. However, cultural embeddedness increases the
opportunity for bias in the manner in which data is gathered, interpreted, and reported.
Strengths of this study include representation of a range of views of health professionals
with extensive experience in lung cancer patient care across a variety of geographic and
health care settings and disciplines in KZN. However, the nature of the sample size for NGT
limits, at least in part, the transferability of these perspectives to all health professionals
working in lung cancer care, especially since healthcare providers from the private hospitals
offering oncology services were not included. The systematic nature of the NGT process,
the inclusion of participants from all three health facilities providing oncology services
in KZN, and the mix of professionals involved in cancer care were the greatest strengths
of this study. However, the non-inclusion of healthcare workers from the lower levels
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of care remains an important weakness of this study. Since the pathways of care for any
health condition begin from the primary healthcare clinics, future studies should consider
exploring the perspectives of healthcare workers from the lower levels of care and private
health sectors in SA and ensure that such data is maintained on an ongoing basis.

The NGT is a highly adaptable method and can be used in addition to, or to inform
other methods. It begins with allowing members of the group to individually brainstorm,
the stage that Boddy refers to as fact-finding and idea generation [52-55]. The second
stage is more structured with group members coming together to exchange and/or interact
regarding the ideas each member generated, and the final stage involves voting for the
final judgments of ideas. Ideas are then ranked in the order of priorities [52,53].

Studies that report on findings using NGT are rare; hence, this article provides an
important contribution to the field. The quality and reliability of services provided at
lower-level hospitals depend on the efficiency of the functioning of a health care system. If
patients have doubt or do not trust the quality of services they receive at the lower levels,
they may bypass them and refer themselves to functioning higher levels. This leads to
inappropriate utilization and inefficiencies in the health care services.

5. Conclusions

The NGT was efficient in raising a large number of issues affecting patient access,
diagnosis, referral and treatment of lung cancer in KZN. Although all the issues generated
were important to this group of healthcare providers, the top six issues were considered
top priority. This is anticipated to assist in developing appropriate intervention strategies
as well as policy guidelines and informing policy makers. These health providers are,
in one way or another, involved in cancer care and understanding their experiences and
priorities would be a key step towards improving care. Addressing these issues could
prove particularly useful to improving support for the important work of these specialists
who are providing oncology services in KZN. Some of the priorities identified in this study
require financial resources, which were also listed as an important issue affecting lung
cancer management in KZN. Investing in resources and good patient referral systems
could improve timely, coordinated, continual and consistent lung cancer management.
As supported by the findings, personnel from the lower levels of care require education,
training and equipping to be able to efficiently provide lung cancer screening and diagnosis
and treatment. Finally, the results of this study can be used by advocacy groups to make a
case for improved lung cancer care in KZN in particular and SA in general. Additionally,
the robustness of the NGT makes the results of this study somewhat transferable to settings
with comparable characteristics and similar challenges.

Author Contributions: B.L. conceptualized the study, sourced all the materials, facilitated and orga-
nized the discussion, analyzed the data and drafted the manuscript. T.G.G. and KW.H. guided the
conceptualization of the study, assisted with the facilitation of the discussion and commented on all
drafts to improve quality. All authors have read and agreed to the published version of the manuscript.

Funding: This work received support from the Bristol-Myers Squibb Foundation, grant number
1011. The funders had no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript. The funding was awarded to conduct extensive operation research
with an ultimate goal of improving access to early diagnostic services for lung cancer by addressing
the barriers of cancer care through working with communities and the Ministries of Health KZN-SA
with a potential for scale-up.

Institutional Review Board Statement: The study obtained the ethics approval and gatekeeper
permission from the University’s Ethics Committee (Ref: BE332/18) and KwaZulu-Natal Provincial
Department of Health (HRKM Ref: 007/18 and NHRD Ref: KZ_201801_031).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Int. |. Environ. Res. Public Health 2022, 19, 1918 10 of 12

Data Availability Statement: Data from this study are the property of the KwaZulu-Natal Depart-
ment of Health and University of KwaZulu-Natal (UKZN) and cannot be made publicly available.
All interested readers can access the data set from the UKZN Biomedical Research Ethics Committee
(BREC) from the following contacts: The Chairperson Biomedical Research Ethics Administration
Research Office, Westville Campus, Govan Mbeki Building University of KwaZulu-Natal P/Bag
X54001, Durban, 4000 KwaZulu-Natal, South Africa, Email: BREC@ukzn.ac.za; Tel.: +27-31-260-4769;
Fax: +27-31-260-4609.

Acknowledgments: The authors would like to thank the UKZN for the provision of resources
towards this study. We would like to express my sincere appreciation to the Multinational Lung
Cancer Control Programme (MLCCP) team for their support and encouragement through the process.

Conflicts of Interest: The authors have declared that no competing interests exist.

References

1.  World Health Organisation. The Global Burden of Disease; World Health Organisation: Geneva, Switzerland, 2004.

2. Fitzmaurice, C. Global, regional, and national cancer incidence, mortality, years of life lost, years lived with disability- adjusted
life-years for 32 cancer groups, 1990-2015: A systematic analysis for the global burden of diesease study. JAMA Oncol. 2017,
3,524-548. [PubMed]

3.  Ferlay, J. Cancer incidence and mortality worldwide: Sources, methods and major patterns in GLOBOCAN 2012. Int. J. Cancer
2015, 136, E359-E386. [CrossRef] [PubMed]

4.  Fidler, M.M.; Soerjomataram, I.; Bray, F. A global view on cancer incidence and national levels of the human development index.
Int. ]. Cancer 2016, 139, 2436-2446. [CrossRef] [PubMed]

5.  Torre, L.A. Global cancer statistics, 2012. CA A Cancer J. Clin. 2015, 65, 87-108. [CrossRef] [PubMed]

6. Bray, F,; Ferlay, ].; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer |. Clin. 2018, 68, 394-424. [CrossRef]

7. Sylla, B.S.; Wild, C.P. A million africans a year dying from cancer by 2030: What can cancer research and control offer to the
continent? Int. J. Cancer 2012, 130, 245-250. [CrossRef]

8. Sun, S.; Schiller, ].H.; Gazdar, A.F. Lung cancer in never smokers—A different disease. Nat. Rev. Cancer 2007, 7, 778-790.
[CrossRef]

9. Dunn, J.; Garvey, G.; Valery, P.C.; Ball, D.; Fong, K.M.; Vinod, S.; O’Connell, D.L.; Chambers, S.K. Barriers to lung cancer care:
Health professionals’ perspectives. Support Care Cancer 2017, 25, 497-504. [CrossRef]

10. Urman, A ; Josyula, S.; Rosenberg, A.; Lounsbury, D.; Rohan, T.; Hosgood, D. Burden of Lung Cancer and Associated Risk Factors
in Africa by Region. J. Pulm. Respir. Med. 2016, 6, 340. [CrossRef]

11.  Global Health Metrics. Global, regional, and national age-sex specific mortality for 264 causes of death, 1980-2016: A systematic
analysis for the Global Burden of Disease Study 2016. Lancet 2017, 390, 1151-1210. [CrossRef]

12.  Bello, B.; Fadahun, O.; Kielkowski, D.; Nelson, G. Trends in lung cancer mortality in South Africa: 1995-2006. BMC Public Health
2011, 11, 209. [CrossRef] [PubMed]

13. Bradshaw, D.; Groenewald, P.; Laubscher, R.; Nannan, N.; Nojilana, B.; Norman, R.; Pieterse, D.; Schneider, M.; Bourne, D.E,;
Timaeus, .M; et al. Initial burden of disease estimates for South Africa, 2000. S. Afr. Med. . 2003, 93, 682-688. [PubMed]

14. Cheyip, M.Y,; Nelson, G.; Ross, M.H.; Murray, J. South African platinum mine employees reduce smoking in 5 years. Tob. Control
2007, 16, 197-201. [CrossRef] [PubMed]

15. Coovadia, H.; Jewkes, R.; Barron, P,; Sanders, D.; McIntyre, D. The health and health system of South Africa: Historical roots of
current public health challenges. Lancet 2009, 374, 817-834. [CrossRef]

16. Edwards, L.B.; Greeff, L.E. Exploring grassroots feedback about cancer challenges in South Africa: A discussion of themes derived
from content thematic analysis of 316 photo-narratives. Pan Afr. Med. ]. 2017, 28, 173. [CrossRef] [PubMed]

17.  Edwards, L.B.; Greeff, L.E. Evidence-based feedback about emotional cancer challenges experienced in South Africa: A qualitative
analysis of 316 photovoice interviews. Glob. Public Health 2018, 13, 1409-1421. [CrossRef]

18. Department of Health. National Cancer Strategic Framework in South Africa 2017-2022; Department of Health: Pretoria, South
Africa, 2017.

19. Hesse, M. Cancer is South Africa’s Biggest Killer; IOL: Johannesburg, South Africa, 2018.

20. Jobson, M. Structure of the health System in South Africa; Khulumani Support Group: Pretoria, South Africa, 2015.

21. Joffe, M.; Ayeni, O.; Norris, S.A.; McCormack, V.A ; Ruff, P; Das, I.; Neugut, A.L; Jacobson, ].S.; Cubasch, H. Barriers to early
presentation of breast cancer among women in Soweto, South Africa. PLoS ONE 2018, 13, e0192071. [CrossRef]

22. LeRoux, H.A; Urry, R],; Sartorius, B.; Aldous, C. Prostate Cancer at a regional hospital in South Africa: We are only seeing the
tip of the iceberg. S. Afr. J. Surg. 2015, 53, 57-62.

23. Made, E; Wilson, K;; Jina, R.; Tlotleng, N.; Jack, S.; Ntlebi, V.; Kootbodien, T. Distribution of cancer mortality rates by province in
South Africa. Cancer Epidemiol. 2017, 51, 56-61. [CrossRef]

24. Maree, ].E.; Moshima, D.; Ngubeni, M.; Zondi, L. On being a caregiver: The experiences of South African family caregivers caring

for cancer patients. Eur. |. Cancer Care 2017, 27, €12801. [CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed/27918777
http://doi.org/10.1002/ijc.29210
http://www.ncbi.nlm.nih.gov/pubmed/25220842
http://doi.org/10.1002/ijc.30382
http://www.ncbi.nlm.nih.gov/pubmed/27522007
http://doi.org/10.3322/caac.21262
http://www.ncbi.nlm.nih.gov/pubmed/25651787
http://doi.org/10.3322/caac.21492
http://doi.org/10.1002/ijc.26333
http://doi.org/10.1038/nrc2190
http://doi.org/10.1007/s00520-016-3428-3
http://doi.org/10.4172/2161-105X.1000340
http://doi.org/10.1016/S0140-6736(17)32152-9
http://doi.org/10.1186/1471-2458-11-209
http://www.ncbi.nlm.nih.gov/pubmed/21463504
http://www.ncbi.nlm.nih.gov/pubmed/14635557
http://doi.org/10.1136/tc.2006.018861
http://www.ncbi.nlm.nih.gov/pubmed/17565140
http://doi.org/10.1016/S0140-6736(09)60951-X
http://doi.org/10.11604/pamj.2017.28.173.11894
http://www.ncbi.nlm.nih.gov/pubmed/29541319
http://doi.org/10.1080/17441692.2017.1357187
http://doi.org/10.1371/journal.pone.0192071
http://doi.org/10.1016/j.canep.2017.10.007
http://doi.org/10.1111/ecc.12801

Int. |. Environ. Res. Public Health 2022, 19, 1918 11 of 12

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.
44.

45.

46.
47.

48.

49.

50.

51.
52.

53.
54.

55.
56.

Mayosi, B.M.; Hisher, A.J.; Lalloo, U.G;; Sitas, F.; Tollman, S.M.; Bradshaw, D. The burden of non-communicable diseases in South
Africa. Lancet 2009, 374, 934-947. [CrossRef]

Momberg, M.; Botha, M.H.; Van der Merwe, EH.; Moodley, ]. Women'’s experiences with cervical cancer screening in a colposcopy
referral clinic in Cape Town, South Africa: A qualitative analysis. BM] Open 2017, 7, €013914. [CrossRef] [PubMed]

Moodley, J.; Cairncross, L.; Naiker, T.; Momberg, M. Understanding pathways to breast cancer diagnosis among women in the
Western Cape Province, South Africa: A qualitative study. BM] Open 2016, 6, e009905. [CrossRef] [PubMed]

Moodley, J.; Stefan, D.C.; Sewram, V.; Ruff, P.; Freeman, M.; Asante-Shongwe, K. An overview of cancer research in South African
academic and research institutions, 2013-2014. S. Afr. Med. |. 2016, 106, 607-610. [CrossRef] [PubMed]

Moodley, J.; Walter, EM.; Scott, S.E.; Mwaka, A.M. Towards timely diagnosis of symptomatic breast and cervical cancer in South
Africa. S. Afr. Med. ]. 2018, 108, 803-804. [CrossRef]

Mukansi, M.; Smith, C.; Feldman, C. A Study of lung cancer in Johannesburg, South Africa. S. Afr. |. Infect. Dis. 2014, 29, 43-47.
[CrossRef]

Neely, A.H.; Ponshunmugam, A. A qualitative approach to examining health care access in rural South Africa. Soc. Sci. Med.
2019, 230, 214-221. [CrossRef]

Oodit, R.L.; Ljungqvist, O.; Moodley, ]. Can an Enhanced Recovery After Surgery(ERAS) programme improve colorectal cancer
outcomes in South Africa? S. Afr. |. Surg. 2018, 56, 8-11. [CrossRef]

Padarath, A.; King, J.; Mackie, E.L.; Casciola, J. Overview of the 2016 South African Health Review. S. Afr. Med. ]. 2016, 106,
655-657. [CrossRef]

Singh, K.; Abdel Goad, E.H.; Ramklass, S.S. Waiting times for prostate cancer diagnosis in KwaZulu-Natal, South Africa. S. Afr.
Med. J. 2015, 105, 484-486. [CrossRef]

Somdyala, N.I. Trends in cancer incidence in rural Eastern Cape province; South Africa, 1998-2012. Int. ]. Cancer 2015, 36,
E470-E474. [CrossRef]

van Rensburg, H.C. South Africa’s protracted struggle for equal distribution and equitable access-still not there. Hum. Resour.
Health 2014, 12, 26. [CrossRef]

van Walbeek, C. Recent trends in smoking prevalence in South Africa—some evidence from AMPS data. S. Afr. Med. ]. Suid-Afrik.
Tydskr. Vir Geneeskd. 2002, 92, 468-472.

van Zyl-Smit, RN.; Allwood, B.; Stickells, D.; Symons, G.; Abdool-Gaffar, S.; Murphy, K.; Lalloo, U.; Vanker, A.; Dheda, K,;
Richards, G. South African Tobacco Smoking Cessation Clinical Practice Guideline. S. Afr. Med. J. 2013, 103, 869-876. [CrossRef]
Williams, C.K. The African Organisation for Research and Training in Cancer and its conferences: A historical perspective and
highlights of the Ninth International Conference, Durban, South Africa, 21-24 November 2013. Ecancermedicalscience 2014, 8, 396.
[PubMed]

Winkler, V.; Mangolo, N.J.; Becher, H. Lung cancer in South Africa: A forecast to 2025 based on smoking prevalence data. BM]
Open 2015, 5, e006993. [CrossRef]

World Health Organisation. South Africa: Globocan 2018; World Health Organisation: Geneva, Switzerland, 2018.

Aberg, L.; Albrecht, B.; Rudolph, T. How Health Systems Can Improve Value in Cancer Care; Health International: Harare,
Zimbabwe, 2012.

World Health Organisation. Cancer; World Health Organisation: Geniva, Switzerland, 2018.

Bradley, E.H.; Taylor, L.A.; Cuellar, C.J. Management Matters: A Leverage Point for Health Systems Strengthening in Global
Health. Int. ]. Health Policy Manag. 2015, 4, 411-415. [CrossRef]

Kutzin, J.; Barnum, H. How Health Insurance Affects the Delivery of Health Care in Developing Countries; IDEAS: Washington, DC,
USA, 1992.

Gaafar, R. Lung Cancer in Africa: Challenges and Perspectives. J. Thorac. Oncol. 2017, 12, S115-S116. [CrossRef]

The National Institute For Communicable Diseases. Cancer in South Africa; The National Institute For Communicable Diseases:
Johannesburg, South Africa, 2014.

Aggarwal, A.; Lewison, G.; Idir, S.; Peters, M.; Aldige, C.; Boerckel, W.; Boyle, P.; Trimble, E.L.; Roe, P.; Sethi, T.; et al. The State of
Lung Cancer Research: A Global Analysis. |. Thorac. Oncol. Off. Publ. Int. Assoc. Study Lung Cancer 2016, 11, 1040-1050. [CrossRef]
Lyratzopoulos, G.; Wardle, J.; Rubin, G. Rethinking diagnostic delay in cancer: How difficult is the diagnosis? BM] (Clin. Res. Ed.)
2014, 349, g7400. [CrossRef]

Rubin, G.; Berendsen, A.; Crawford, S.M.; Dommett, R.; Earle, C.; Emery, ].; Fahey, T.; Grassi, L.; Grunfeld, E.; Gupta, S.; et al. The
expanding role of primary care in cancer control. Lancet Oncol. 2015, 16, 1231-1272. [CrossRef]

Statistics South Africa. Mid-Year Population Estimates; Statistics South Africa: Pretoria, South Africa, 17 July 2018.

Boddy, C. The nominal group technique: An aid to brainstorming ideas in research. Qual. Mark. Res. Int. ]. 2012, 15, 6-18.
[CrossRef]

McMillan, S.S.; King, M.; Tully, M.P. How to use the nominal group and Delphi techniques. Int. J. Clin. Pharm. 2016, 38, 655-662.
[CrossRef] [PubMed]

Sample, J.A. Nominal Group Technique: An Alternative to Brainstorming. . Ext. 1984, 22.

Varga-Atkins, T. The Nominal Group Technique: A Practical Guide for Facilitators; University of Liverpool: Liverpool, UK, 2011.
Setia, M.S. Methodology Series Module 5: Sampling Strategies. Indian |. Dermatol. 2016, 61, 505-509. [CrossRef]


http://doi.org/10.1016/S0140-6736(09)61087-4
http://doi.org/10.1136/bmjopen-2016-013914
http://www.ncbi.nlm.nih.gov/pubmed/28213603
http://doi.org/10.1136/bmjopen-2015-009905
http://www.ncbi.nlm.nih.gov/pubmed/26729392
http://doi.org/10.7196/SAMJ.2016.v106i6.10314
http://www.ncbi.nlm.nih.gov/pubmed/27245728
http://doi.org/10.7196/SAMJ.2018.v108i10.13478
http://doi.org/10.1080/23120053.2014.11441566
http://doi.org/10.1016/j.socscimed.2019.04.025
http://doi.org/10.17159/2078-5151/2018/v56n1a2320
http://doi.org/10.7196/SAMJ.2016.v106i7.11033
http://doi.org/10.7196/SAMJ.9192
http://doi.org/10.1002/ijc.29224
http://doi.org/10.1186/1478-4491-12-26
http://doi.org/10.7196/SAMJ.7484
http://www.ncbi.nlm.nih.gov/pubmed/24550997
http://doi.org/10.1136/bmjopen-2014-006993
http://doi.org/10.15171/ijhpm.2015.101
http://doi.org/10.1016/j.jtho.2016.11.102
http://doi.org/10.1016/j.jtho.2016.03.010
http://doi.org/10.1136/bmj.g7400
http://doi.org/10.1016/S1470-2045(15)00205-3
http://doi.org/10.1108/13522751211191964
http://doi.org/10.1007/s11096-016-0257-x
http://www.ncbi.nlm.nih.gov/pubmed/26846316
http://doi.org/10.4103/0019-5154.190118

Int. |. Environ. Res. Public Health 2022, 19, 1918 12 of 12

57.

58.

59.

60.

61.

62.

Harvey, N.; Holmes, C.A. Nominal group technique: An effective method for obtaining group consensus. Int. J. Nurs. Pract. 2012,
18, 188-194. [CrossRef]

Jacobsen, M.M.; Silverstein, 5.C.; Quinn, M.; Waterston, L.B.; Thomas, C.A.; Benneyan, J.C.; Han, PK.]J. Timeliness of access to
lung cancer diagnosis and treatment: A scoping literature review. Lung Cancer 2017, 112, 156-164. [CrossRef]

Hlongwana, K.; Lubuzo, B.; Mlaba, P; Zondo, S.; Ginindza, T. Multistakeholder Experiences of Providing, Receiving, and Setting
Priorities for Lung Cancer Care in KwaZulu-Natal Province, South Africa. JCO Glob. Oncol. 2020, 6, 25. [CrossRef]

Jacobs, B.; Ir, P,; Bigdeli, M.; Annear, P.L.; Van Damme, W. Addressing access barriers to health services: An analytical framework
for selecting appropriate interventions in low-income Asian countries. Health Policy Plan 2012, 27, 288-300. [CrossRef]

Lubuzo, B.; Ginindza, T.; Hlongwana, K. Exploring barriers to lung cancer patient access, diagnosis, referral and treatment in
Kwazulu-Natal, South Africa: The health providers’ perspectives. Transl. Lung Cancer Res. 2019, 8, 380-391. [CrossRef]

Lubuzo, B.; Ginindza, T.; Hlongwana, K. The barriers to initiating lung cancer care in low-and middle-income countries. Pan Afr.
Med. ]. 2020, 35, 38. [CrossRef] [PubMed]


http://doi.org/10.1111/j.1440-172X.2012.02017.x
http://doi.org/10.1016/j.lungcan.2017.08.011
http://doi.org/10.1200/GO.20.21000
http://doi.org/10.1093/heapol/czr038
http://doi.org/10.21037/tlcr.2019.08.17
http://doi.org/10.11604/pamj.2020.35.38.17333
http://www.ncbi.nlm.nih.gov/pubmed/32499854

	Introduction 
	Materials and Methods 
	Study Area 
	Study Setting 
	Study Design 
	Study Population and Sampling Strategy 
	Data Collection and Analysis 
	Ethical Consideration 

	Results 
	Phase One 
	Phase Two 
	Phase Three 

	Discussion 
	Conclusions 
	References

