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may help downstage breast cancer in resource-limited areas where mammogra-
phy may not be feasible. We evaluated the effectiveness of a pilot cascade-model
training programme for HCWs in remote areas of Pakistan.

Methods The training programme comprised three phases. In phase one, fellow-
ship-trained breast surgeons at a metropolitan academic centre trained six HCWs
to perform CBEs. In phase two, these six HCWs (master trainers) trained 15 ad-
ditional HCWs, implementing cascade training. In phase three, the consultant
breast surgeon conducted a re-evaluation and refresher course for all 21 HCWs
at least one year after the original training session. We assessed CBE ability and
skills through pre- and post-changes through self-reported confidence and di-
rect observation of procedural skills.

Results Significant improvements in learners’ self-reported confidence and CBE
skills were observed in both phases one and two. The median scores in the learn-
ers’ post-training self-reported confidence and CBE skills (inspection, palpation,
and lymph node examination) improved by 20 and 46.2%, respectively, indi-
cating excellent learning outcomes of the cascade training sessions. Phase three
showed sustained high scores in self-reported confidence and CBE skills more
than one year later.

Conclusions Mass training of outreach HCWs in remote regions in performing
CBE may be possible with a structured multiphase cascade-training model and
may be an important step in downstaging symptomatic breast cancer in low-re-

Early diagnosis is fundamental to the timely and effective management of breast
cancer, and nationwide screening programmes have significantly reduced mor-
tality rates in high-income countries [1]. However, implementing mass screen-
ing interventions is extremely challenging in low-resource settings, as such pro-
grammes require technical expertise (mammographers and radiologists) and
adequate infrastructure [2—4]. In their position paper on mammography screen-
ing, the World Health Organization (WHO) explicitly states that mammography
screening is not cost-effective for low- and middle-income countries (LMICs). The
focus of available resources should be on early diagnosis of women with symp-
tomatic lesions to ensure universal access to effective diagnosis and treatment [2].
This early detection of symptomatic lesions is most effectively done using phy-
sician-performed clinical breast examinations (CBE), as it has been reported to
detect up to 45% of lesions missed by mammography @i.e. false negatives) [5-71.

www.jogh.org ¢ doi: 10.7189/jogh.14.04255

1 2024 « VOL. 14 + 04255



https://creativecommons.org/licenses/by/4.0/legalcode
https://orcid.org/0000-0002-8127-4964
https://orcid.org/0000-0001-7713-3432
https://orcid.org/0000-0002-0513-0598
https://orcid.org/0000-0001-8812-9463
https://orcid.org/0000-0003-1645-400X
https://orcid.org/0000-0002-6853-8400
https://orcid.org/0000-0003-4192-8406
https://orcid.org/0000-0002-9836-7825

Masroor et al

This allows the opportunity for earlier management initiation and better outcomes. Such is the value of
a systematically performed CBE, which the WHO also states should be considered a low-cost screening
tool in resource-constrained settings with limited access to specialised testing [2]. Pakistan is an LMIC in
Southeast Asia with one of the highest age-standardised incidence rates of breast cancer in the region [8].
The logistical challenges and resource constraints endemic to the healthcare systems of most LMICs also
severely limit the practicality and sustainability of conventional mass screening programmes for breast can-
cer, particularly in remote regions without access to healthcare facilities. In addition, the physician-to-pa-
tient ratio in remote regions of the country is significantly lower than the WHO standard, thus also limit-
ing the feasibility of physician-performed CBE for early detection of symptomatic breast lesions [9]. Lastly,
the conservative and patriarchal nature of society in Pakistan may also restrict women from participating
in breast cancer detection programmes that require them to travel to a healthcare facility. These factors
result in almost half of women diagnosed with breast cancer in Pakistan having locally advanced or met-
astatic disease, leading to a poor prognosis [10].

Community outreach programmes have been very successful in several aspects of healthcare in Pakistan,
particularly maternal and child health [11,12]. Our group at the Aga Khan University in Pakistan has imple-
mented similar home outreach programmes for the community-wide early detection of symptomatic breast
lesions in rural areas of the Sindh province, with largely encouraging early results [13]. However, the sus-
tainable implementation of such a programme in more geographically remote and inaccessible rural regions
is severely limited by the inability of trained healthcare personnel to visit the area routinely. In this study,
we present our experience of a cascade model for training outreach healthcare personnel for communi-
ty-wide early detection of symptomatic breast lesions. We implemented a cascade-training model, whereby
we trained healthcare personnel to successfully impart their CBE skills to novice personnel downstream
and educate them regarding breast cancer, attempting to leverage the existing local healthcare workforce
in remote regions. The use of CBE in our study is based upon the WHO recommendation regarding its
appropriateness in low-resource settings such as ours [2]. In this study, we aimed to demonstrate a model
which can be replicated to perform mass-training of many healthcare workers (HCWs) via a snowball
effect, hence exponentially increasing the reach of the programme.

METHODS

Study design and setting

We performed this educational interventional study using a pre-and post-test design to evaluate the impact
of breast cancer-related knowledge and CBE skills training intervention from December 2021 to May 2023.
The study team was primarily located at the Aga Khan University (AKU) in Karachi, Pakistan. AKU is an
academic tertiary care private hospital, and Karachi is the largest metropolitan city in the country. The field
site for this study was in the Gilgit-Baltistan-Chitral (GBC) region of Pakistan, which is located over 2000
km north of Karachi. This region is marked by mountainous terrain, making it geographically challeng-
ing to access. The target area in this region spanned 12 districts covering a total of approximately 63 500
km? and a population of over 1.2 million.

Study population

The study population consisted of female HCWs native to the GBC regions. These HCWs included both
physician and non-physician HCWs, such as lady health visitors (LHVs) and nurses. The minimum qual-
ification to become an LHYV is eight years of primary and secondary school education.

Study flow

Phase one: training of the master trainers

We identified and invited to participate in the study six experienced HCWs (three physicians, two nurses,
and one LHV) from various districts of GBC interested in breast health and who previously demonstrated
interest in teaching. These six HCWs were to later serve as trainers of other HCWs in phase two, i.e. as
master trainers (MTs). The education, training, and evaluation strategies in phase one have been detailed
in a subsequent section of the methodology. The education and training in phase one were imparted by
fellowship-trained breast surgeons at AKU over five days.
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Phase two: cascade training

The six HCWs trained in phase one were responsible for the cascade/down-stream training of 15 HCWs
across various districts of GBC. The education, training, and assessment employed were identical to phase
one and were conducted at various health camps in the Gilgit region over three days.

Phase three: one-year re-evaluation and refresher course

One year after the initiation of phase two (17 months after training MTs and 14 months after cascade train-
ing), we assessed the CBE skills of conveniently available participants from GBC regions via direct obser-
vation of procedural skills (DOPS) of CBE. This training and assessment were conducted on consenting
patients who visited the ‘breast camps’ in the Gilgit region, conducted by a fellowship-trained breast sur-
geon over three days to assess the long-term retention of CBE skills. Following this assessment, a refresher
course was conducted for the HCWs using the previously established curriculum.

Data collection

We collected participants’ demographic data (level of education, years of experience, employment details,
and involvement in previous breast cancer-related education/training) and data on the participants’ knowl-
edge regarding breast cancer and self-reported confidence in performing CBE. We prepared a 14-item ques-
tionnaire (including questions regarding risk factors for breast cancer, signs and symptoms of breast can-
cer, common myths regarding breast cancer, and self-reported confidence in performing CBE (Appendix S1
in the Online Supplementary Document) using elements from a previous tool and was validated for the
appropriateness of its content by three fellowship-trained breast surgeons [14]. Prior to the commencement
of the study, the questionnaire was piloted and statistically validated on 20 HCWs, not including any study
participants, from our hospital in Karachi, Pakistan. The Cronbach’s alpha coefficient was 0.71 for knowl-
edge assessment, which falls within the acceptable range. This tool was administered before and after the
educational/training intervention.

Direct observation of procedural skills for CBE

This assessment tool was adapted from the previous literature [15] to assess CBE technique, including
inspection, palpation, and lymph node (LN) examination and HCWs’ skills in detecting and interpreting
findings (Appendix S2 in the Online Supplementary Document). The three fellowship-trained breast sur-
geons served as independent examiners for the DOPS of CBE. The correct performance of each step/com-
ponent of the CBE was awarded a point. There was no negative marking. The DOPS of CBE was performed
before and after the educational/training intervention, and its inter-rater reliability was always above 80%.

Content and structure of the educational/training intervention

We designed the curriculum for the educational/training intervention based on literature and recommenda-
tions made by the American Cancer Society. Knowledge and awareness training included education regard-
ing the risk factors, signs and symptoms, and basic breast cancer management. It also included information
about common myths regarding breast cancer and strategies for how to dispel these myths within the general
population. In addition, we coached HCWs on how best to educate the general population regarding breast
cancer, especially with regard to the life-saving potential of early identification and initiation of treatment.
This aspect of the curriculum was delivered using didactic lectures, printed informational material, and
educational videos. The learners were provided ongoing access to all educational materials.

CBE training consisted of the demonstration of the correct performance of a CBE by a fellowship-trained
breast surgeon (live in phase one and through a recorded video in phase two), followed by hands-on prac-
tice on a simulated breast model and subsequently on consenting patients in a real-world clinical setting.
There was special emphasis on correctly performing every step of the CBE, detecting lumps greater than
two cm and other suspicious breast abnormalities, documenting findings using a standardised template,
and interpreting positive findings to determine the need for appropriate referral for further evaluation. All
participants continue to have access to the CBE video and didactic materials. HCWs were also coached on
how to serve as educators and trainers for breast-related knowledge/awareness and CBE training, enabling
them to serve as MTs in the future and perpetuating a sustainable model of cascade training.

The study curriculum was delivered using a combination of basic English and Urdu. English and Urdu are
the co-official languages of Pakistan and are generally taught across schools in the country, including the

www.jogh.org ¢ doi: 10.7189/jogh.14.04255 3 2024 « VOL. 14 « 04255



Masroor et al

GBC regions. Urdu is also the lingua franca of Pakistan. All the HCWs included in our study had interme-
diate-advanced proficiency in English and Urdu and comprehended all the educational material and assess-
ment tools.

Statistical analysis

We performed statistical analysis using the Statistical Package for Social Sciences, version 23 (International
Business Machines Corporation, Armonk, New York, USA). Breast cancer-related knowledge was expressed
numerically as a percentage of correct responses. The total score of the DOPS of CBE was also calculated as
a percentage and averaged across the three independent examiners to provide a final percentage score for
CBE performance. Numeric variables were described using median (MD) and interquartile range (IQR), and
categorical variables were described using frequencies and percentages. The difference between pre-scores
and post-scores was calculated as a change in scores (post-score minus pre-score equals the change in score)
and presented as an MD change (MD and IQR). We compared the paired numeric data using the Wilcoxon
signed-rank test, and unpaired numeric data using the Mann-Whitney U test. Our analysis was designed
to sequentially explore whether: 1) learning was effective across both phases one and two, 2) learning was
retained one year later in phase three, and 3) learning was comparable between physicians vs. non-phy-
sician HCWs and between employees of government institutions vs. private institutions. We considered a
P-value <0.05 significant for all analyses.

RESULTS

Characteristics of the HCWs

Out of the 21 HCWs included in this study, approximately half (47.6%) were LHVs, with the remaining
being physicians (38.1%) or nurses (14.3%). Only two (9.6%) had prior formal education or training in breast
health. Just over half (52.4%) had previous experience in raising breast cancer

Table 1. Healthcare worker characteristics T ’
awareness within a community (Table 1).

Variable n (%)

Highest level of education Outcomes of phase one, phase two (cascade training), and
High-school diploma 162 phase three (one year post training)

Bachelor’s degree or higher 10 (47.6)

Professional experience in years The educational and training intervention delivered by the fellowship-trained
0-5 838.D breast surgeon resulted in statistically significant improvements in the six HCWs’
6-10 6(28.6) breast cancer-related knowledge and confidence in performing CBE (Table 2).
2Ll 7G3.3) Statistically significant improvements were also seen on DOPS of CBE overall
Type of healthcare worker (pre-test MD=62 4, IQR=46.7, 69.4; post-test MD=89.3, IQR=83.1, 95.0), and
Lady health visitor 10 47.6) in the LN examination and palpation components of CBE. An increase of 20.8%
I;':z; 2 g;ii was also seen in the inspection component of CBE, although this did not achieve

Previons education/ra—— statistical significance. The MD time taken to perform CBE decreased significantly
breast health & from 270 (IQR=180.0, 300.0) seconds in the pre-test to 150 seconds (IQR=150.0,
Trained to perform CBE 148 180.0) during the post-test.

Attended a course about breast
cancer

1(4.8) The educational and training intervention delivered by the six MTs to the subse-
quent batch of 15 HCWs also resulted in statistically significant improvements in

E;p;liid;;hh Service Pakistan 12 (57.1) the HCWs’ breast cancer-related knowledge (pre-test MD=61.5, IQR=53.8, 69.2;
Government of Pakistan 8(8.1) post-test MD=69.2, IQR=53.8, 84.6) and confidence in performing CBE (pre-test
Not reported 14.8) MD=60.0, IQR=60.0, 80.0; post-test MD=100 (IQR=80.0, 100.0). Statistically
Prior experience of raising breast 11 5 significant improvements were also seen in the DOPS of CBE overall (pre-test
cancer awareness MD=45.5,IQR=27.2, 63.6; post-test MD = 100.0, IQR=90.0, 100.0) and in the LN
CBE - clinical breast exam examination and palpation components of CBE. No MD increase was observed

in the inspection component of CBE, as both the pre-and post-scores were 100%
for that component. Contrary to phase one, the MD time taken to perform CBE increased significantly (pre-
test MD=120.0, 60.0, 156.0; post-test MD=190.0, IQR=150.0, 210.0). The learning outcomes of phases
one and two are shown in Table 2.

Finally, 13 (61.9%) of the HCWs who were conveniently available for reassessment demonstrated sustained
or increased competency in CBE skills, with the MD score for DOPS of CBE overall and all its components
being 100%. The MD time to perform a CBE (300 seconds) was significantly higher than the immediate
post-training times in phases one and two.
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Table 2. Pre- and post-comparisons of healthcare workers

Variable Pre-scores, MD (IQR) Post-scores, MD (IQR) Difference, MD (IQR)* P-value

Phase 1: training of MTs by breast surgeonst

Knowledge/awareness 65.4 (424, 80.8) 92.3(73.1, 100.0) 19.3(134,404) 0.028

Confidence 40.0 (35.0, 65.0) 80.0 (80.0, 80.0) 40.0 (15.0, 45.0) 0.039

CBE skills 62.4 (467.0, 69.4) 89.3 (83.1, 95.0) 23.9 (18.6, 45.0) 0.028

Inspection 62.5 (37.5, 100.0) 97.2 (80.6, 100.0) 20.8 (0.0, 50.0) 0.068

LN examination 66.6 (49.2, 70.8) 88.9 (80.6, 95.8) 20.0 (13.9, 40.3) 0.028

Palpation 66.7 (66.7, 66.7) 100.0 (100.0, 100.0) 33.3(33.3,33.3) 0.014

Time taken in seconds 270.0 (180.0, 300.0) 150.0 (150.0, 180.0) —-105.0 (22.5, 150.0) 0.042 n
Phase 2: training of other HCWs by MTs (cascade training)t %
Knowledge/awareness 61.5 (53.8, 69.2) 69.2 (53.8, 84.6) 7.7(0.0,154) 0.005 a.
Confidence 60.0 (60.0, 80.0) 100.0 (80.0, 100.0) 40.0 (20.0, 20.0) 0.002 é
CBE skills 45.5 (27.2, 63.6) 100.0 (90.0, 100.0) 46.2 (36.3,63.7) 0.001

Inspection 100.0 (50.0, 100.0) 100.0 (100.0, 100.0) 0.0 (0.0, 50.0) 0.160

LN examination 16.7 (16.7, 66.7) 100.0 (100.0, 100.0) 66.7 (16.7, 83.3) 0.001

Palpation 50.0 (0.0, 100.0) 100.0 (100.0, 100.0) 50.0 (0.0, 100.0) 0.014

Time taken in seconds 120.0 (60.0, 156.0) 190.0 (150.0, 210.0) 24.0 (0.0, 120.0) 0.012

CBE - clinical breast exam, HCWs — healthcare workers, IQR — interquartile range, LN — lymph node, MD — median, MT — master
trainers

*Difference denotes median change between the pre- and post-scores.

tPresented as % unless specified otherwise.

Comparisons across pooled (learners from phases one and two) cohorts of HCWs

Across both phases one and two (n=21), non-physician HCWs had significantly more significant improve-
ment in DOPS of CBE overall (54.6% vs. 31.8%, P=0.010) and the LN examination component of CBE
(83.3% vs. 16.7%, P=0.010), compared to physicians. The time taken to perform CBE increased signifi-
cantly for HCWs working in government hospitals but remained unchanged for those working in private
hospitals. (Table 3, Table 4).

Table 3. Score change comparisons between physician and non-physician HCWs

Physician, MD (IQR) Non-physician, MD (IQR) P-value
Knowledge 154 (15.3,28.9) 7.7(3.9,19.2) 0.104
Confidence 20.0 (20.0, 35.0) 20.0 (20.0, 40.0) 0.860
Overall CBE 31.8 (17.2, 37.5) 54.6 (36.4, 69.7) 0.010%
Inspection 0.0 (0.0, 24.9) 194 (0.0, 50.0) 0.595
LN examination 16.7 (13.7, 33.3) 83.3(25.6,83.3) 0.0301
Palpation 33.3(0.0,83.3) 33.3(0.0, 75.0) 0.916
Time taken in seconds 0.0 (-67.5,0.0) 100.0 (-30.0, -130.0) 0.140

CBE - clinical breast exam, LN — lymph node, IQR — interquartile range, MD — median
*Change presents post-score minus pre-score. Presented as % unless specified otherwise.
tStatistically significant.

Table 4. Score change comparisons of between private vs. government HCWs

Change* Private, MD (IQR) Government, MD (IQR) P-value
Knowledge 15.3(0.0,23.1) 11.6 (7.7, 21.1) 0.697
Confidence 40.0 (20.0, 40.0) 20.0 (20.0, 20.0) 0.104
Overall CBE 27.3(21.1,59.1) 504 (38.7,84.1) 0.064
Inspection 0.0 (0.0, 27.8) 25.0 (0.0, 8.5) 0.500
LN examination 33.3(15.4,80.6) 58.3 (16.7,83.3) 0.456
Palpation 33.3(0.0, 33.3) 75.0 (0.0, 100.0) 0.238
Change in time taken in seconds 0.0 (=105.0, 60.0) 62.0(2.8,135.0) 0.0371

CBE - clinical breast exam, IQR — interquartile range, LN — lymph node, MD — median
*Change presents post-score minus pre-score. Presented as % unless specified otherwise.
tStatistically significant.
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DISCUSSION

In this study, we demonstrated the feasibility of a structured multiphase cascade model for the education
and training of HCWs in performing CBE to identify breast abnormalities warranting further evaluation
and referral. In phase one, we successfully trained six HCWs to serve as MTs to subsequent batches of train-
ees. In phase two, these six MTs were able to train 15 HCWs to perform a CBE successfully. Our one-year
follow-up demonstrated excellent retention of CBE skills, further lending credibility to the feasibility and
effectiveness of the cascade model. In addition, the educational curricula delivered in both phase one and
phase two significantly improved the awareness of breast cancer-related knowledge among HCWs, better
equipping them to educate the community and dispel myths and misinformation.

Almost two-thirds of Pakistan’s population, totalling over 159 million people, reside in rural areas of the
country with limited healthcare access and a low physician-to-population ratio [16]. Many of these rural areas
are further constrained by geographical inaccessibility, making outreach interventions from external regions
challenging and unsustainable. Thus, the most optimal and sustainable solution to providing high-quality
primary healthcare in these rural and remote regions is to identify, empower, and support existing healthcare
resources. Several studies from LMICs and rural settings have shown the effectiveness of training HCWs to
improve women’s knowledge regarding breast cancer and increase the number of early diagnoses [17-19].
Our group at AKU has also had experience implementing large-scale community-wide home outreach-based
symptomatic breast abnormality detection interventions in a rural country region [13]. The current study
provides proof-of-concept for implementing a more sustainable solution for the early detection of symptom-
atic breast abnormalities that are particularly relevant to geographically remote rural regions. All 21 HCWs
included in our study were native to the GBC regions and highly motivated towards making a meaningful
impact in their communities. The group of HCWs included both physicians and non-physicians from the
public and private healthcare sectors. A greater improvement in CBE skills was observed amongst non-phy-
sician HCWs compared to physicians. These results demonstrate the generalisability of the educational
interventions to healthcare professionals across a wide range of training and backgrounds and the ability to
empower non-physician HCWs to perform CBE with sufficient prowess successfully.

The cascade model of training employed in our study is founded upon the principles of peer learning and is
critical to the long-term goal of making breast cancer detection programmes in remote areas fully self-sus-
taining. The success of peer learning has been consistently demonstrated in various avenues of healthcare
education, including clinical medicine and public health [20]. In our study, phase two was able to conclu-
sively demonstrate the suitability and effectiveness of peer learning in educating and training HCWs. It was
especially heartening to note that despite the learners in phase two (taught by MTs) having lower baseline
knowledge and skills than the learners in phase one (taught by fellowship-trained breast surgeons), they
were able to achieve comparable or even superior improvements across all domains compared to their phase
one counterparts. Moreover, the success of phase two also demonstrated the replicability and scalability of
the educational and training intervention, both of which are essential to expanding the training programme
to involve more HCWs across GBC. Lastly, the continued proficiency in the HCWs” CBE skills observed
one year after the initial training confirmed the longevity of the training programme’s effectiveness. All the
factors above strengthen the self-sustainability of the peer-learning-based cascade training model and can
make early breast cancer detection available closer to home for rural and remote communities. This pro-
vides an opportunity to create breast care awareness, dispel myths and provide access to CBE at the com-
munity’s doorstep. This could serve as the first step in the detection of symptomatic breast lesions, enabling
early referral, diagnosis, and treatment.

While our study lays the foundation for training and empowering a healthcare workforce for a sustainable
community outreach programme, there remains the need for strengthening referral pathways for patients
requiring further evaluation for breast abnormalities identified on CBE. Unfortunately, the development of
such referral pathways is plagued by familiar problems, including a lack of transport infrastructure, spe-
cialised healthcare resources in the vicinity, inability to afford healthcare expenses, and cultural restrictions
that limit women’s travel. Possible solutions may entail significant public-private partnerships and integrat-
ing an early breast cancer detection programme into existing governmental public health interventions such
as the Lady Health Worker Program and Universal Healthcare Coverage [19-24] In addition, telemedicine
initiatives may also be leveraged to negate geographical barriers to follow-up for clinical evaluations [25].
Moreover, based on our prior experiences with implementing large-scale early breast abnormality detection
programme in Sindh [13], it is critical to maintain strict records of patients’ compliance with referrals, fur-
ther evaluation, and treatment if necessary.
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Our study is not without limitations. First, although the HCWs demonstrated proficient CBE skills while
undergoing DOPS, their performance may have been biased due to the Hawthorne effect. Thus, some level
of quality assurance and monitoring must be introduced to ensure that HCWs perform CBEs with the
same degree of accuracy and proficiency in the field. Second, it is important to understand the efficiency of
HCWs in performing CBE within a community to better allocate time, resources, and personnel within the
outreach programme. Third, as our study was not geared towards validating CBE in our setting, we cannot
comment on the eventual rates of false negatives and false positives of using CBE as an early detection tool
when performed at a mass level within the population. Additionally, including HCWs from all professional
backgrounds, albeit more representative of a real-world setting, introduced a certain degree of heterogeneity
in our results as different HCWs had varying prior knowledge regarding breast cancer and CBE. Moreover,
the evaluation of the HCWs in the study was conducted by the same breast surgeons who delivered the edu-
cation and training to the MTs, which may introduce a level of bias in our study. Also, while our study was
adequately powered to detect a change in competency across the total group of HCWs, our sample size pre-
cluded us from performing extensive analyses. Lastly, we have yet to study the real-world, tangible clinical
and oncologic outcomes of this outreach programme on the detection, evaluation, and treatment of breast
cancer within the target population in Gilgit-Baltistan.

CONCLUSIONS

In our study, we demonstrated that mass training of outreach HCWs in remote regions in performing CBE
may be possible with a structured multiphase cascade-training model. Further exploring the scalability and
replicability of such a programme is an important step in the early detection and downstaging of symptom-
atic breast cancer in geographically remote and low-resource settings. Future work must also seek to evalu-
ate the impact of such a programme on the clinical and oncologic outcomes of breast cancer.

Acknowledgements: The authors would like to acknowledge Dr Farin F Amersi, Associate Professor at Cedars-Sinai
Medical Centre, for assisting with the review of this manuscript.

Ethics statement: Ethical approval was obtained from the ethical review committee at AKU.

N\ Data availability: The datasets generated and/or analysed during the current study are not publicly available since the
N\ Ethical Review Committee guidelines do not allow institutional data to be dispersed. However, the data is available at
N a reasonable request to the corresponding author.

Funding: This study was funded by Global Affairs Canada and is part of the ‘Foundations for Health and Empowerment
(F4HE) program, a five-year initiative being executed by Aga Khan Foundation Canada and AKU. The training of the
HCWs was facilitated by Aga Khan Foundation Pakistan (AKFP), which has implementing partners of the Aga Khan
Development Network (AKDN), such as Aga Khan Health Service, Pakistan (AKHS, P) and Aga Khan Rural Support
Program (AKRSP), with technical support from AKU. The aim of F4HE is to facilitate the health improvement of females
in several countries via resource-sensitive interventions. The funder played no role in the study design, data acquisi-
tion, analysis, and writing of this manuscript.

Authorship contributions: AKS and TM were responsible for conceptualising and designing the study. NZ was respon-
sible for study design and sample size estimation. Project administration was overseen by AKS and SBS. AKS conducted
development of the curriculum and training videos. AKS, LV, and SZ conducted training and assessment of HCWs in
phase one. AKS conducted the re-evaluation and refresher (phase three). FM, TC, SK, and MH implemented the study
protocols and acquired data. TM and RSM were responsible for formal analysis and data curation. AA, TM, and HA
were responsible for writing the original draft of the manuscript. RSM, AKS and AA conducted a critical review and
editing of the manuscript. FM, TC, SK, and MH were responsible for the supervision of the project on the field, and
AKS and SBS were responsible for supervising the entire project. AKS was involved in all aspects, from conception
and design to implementation, monitoring, internal audits, study coordination, data analysis, manuscript concept, and
critical review. RSM and AA made equal contributions to this manuscript. All authors approved the final version to be
published and agreed to be accountable for all aspects of the work.

Disclosure of Interests: The authors completed the ICMJE Disclosure of Interest Form (available upon request from
the corresponding author) and disclose no relevant interests.

Additional material
Online Supplementary Document

www.jogh.org ¢ doi: 10.7189/jogh.14.04255 7 2024 « VOL. 14 « 04255


https://jogh.org/documents/2024/jogh-14-04255-s001.pdf

Masroor et al

1 Azamjah N, Soltan-Zadeh Y, Zayeri F. Global Trend of Breast Cancer Mortality Rate: A 25-Year Study. Asian Pac J Cancer
Prev. 2019;20:2015-20. Medline:31350959 doi:10.31557/APJCP.2019.20.7.2015

2 World Health Organization. WHO position paper on mammography screening. Geneva, Switzerland: World Health
Organization; 2014. Available: https://iris.who.int/bitstream/handle/10665/137339/9789241507936_eng.pdf?sequence=1.
Accessed: 5 December 2024.

3 Coleman C. Early Detection and Screening for Breast Cancer. Semin Oncol Nurs. 2017;33:141-55. Medline:28365057
doi:10.1016/j.soncn.2017.02.009

4 Welch HG. Screening mammography—a long run for a short slide? N Engl ] Med. 2010;363:1276—-8. Medline:20860510
doi:10.1056/NEJMe1008369

5 Barton MB, Harris R, Fletcher SW. The rational clinical examination. Does this patient have breast cancer? The screen-
ing clinical breast examination: should it be done? How? JAMA. 1999;282:1270-80. Medline:10517431 doi:10.1001/
jama.282.13.1270

6 Cady B, Steele GD Jr, Morrow M, Gardner B, Smith BL, Lee NC, et al. Evaluation of common breast problems: guidance for
primary care providers. CA Cancer J Clin. 1998;48:49-63. Medline:9449933 doi:10.3322/canjclin.48.1.49

7 Klein S. Evaluation of palpable breast masses. Am Fam Physician. 2005;71:1731-8. Medline:15887452

8 Ginsburg O, Bray F, Coleman MP, Vanderpuye V, Eniu A, Kotha SR, et al. The global burden of women’s cancers: a grand
challenge in global health. Lancet. 2017;389:847-60. Medline:27814965 doi:10.1016/S0140-6736(16)31392-7

9 Muhammad Q, Eiman H, Fazal F, Ibrahim M, Gondal MF. Healthcare in Pakistan: Navigating Challenges and Building a
Brighter Future. Cureus. 2023;15:e40218. Medline:37435262 doi:10.7759/cureus.40218

10 Zeeshan S, Ali B, Ahmad K, Chagpar AB, Sattar AK. Clinicopathological Features of Young Versus Older Patients With
Breast Cancer at a Single Pakistani Institution and a Comparison With a National US Database. ] Glob Oncol. 2019;5:1-6.
Medline:30860954 doi:10.1200/JG0O.18.00208

11 Metwally AM, Abdel-Latif GA, Mohsen A, El Etreby L, Elmosalami DM, Saleh RM, et al. Strengths of community and
health facilities based interventions in improving women and adolescents’ care seeking behaviors as approaches for reduc-
ing maternal mortality and improving birth outcome among low income communities of Egypt. BMC Health Serv Res.
2020;20:592. Medline:32600377 doi:10.1186/s12913-020-05412-1

12 Moh DR, Bangali M, Coffie P, Badjé A, Paul AA, Msellati P. Community Health Workers. Reinforcement of an Outreach
Strategy in Rural Areas Aimed at Improving the Integration of HIV, Tuberculosis and Malaria Prevention, Screening and
Care Into the Health Systems. “Proxy-Santé” Study. Front Public Health. 2022;10:801762. Medline:35284357 doi:10.3389/
fpubh.2022.801762

13 The American Society of Breast Surgeons. 2023 Annual Meeting Official Proceedings, Volume XXIV 2023 Scientific Session
Abstracts. Ann Surg Oncol. 2023;30:259-664.

14 Keating NL, Kouri EM, Ornelas HA, Méndez O, Valladares LM, Knaul FM. Evaluation of breast cancer knowledge among
health promoters in Mexico before and after focused training. Oncologist. 2014;19:1091-9. Medline:25232041 doi:10.1634/
theoncologist.2014-0104

15 Bobo JK, Lee NC, Thames SF. Findings From 752 081 Clinical Breast Examinations Reported to a National Screening
Program From 1995 Through 1998. J Natl Cancer Inst. 2000;92:971-6. Medline:10861308 doi:10.1093/jnci/92.12.971

16 The World Bank. Rural population (% of total population)-Pakistan. 2022. Available: https://data.worldbank.org/indicator/
SPRUR.TOTL.ZS?ocations=PK. Accessed: 17 March 2024.

17 Gutnik L, Moses A, Stanley C, Tembo T, Lee C, Gopal S. From Community Laywomen to Breast Health Workers: A Pilot
Training Model to Implement Clinical Breast Exam Screening in Malawi. PLoS One. 2016;11:¢0151389. Medline:26959980
doi:10.1371/journal.pone.0151389

18 Pace LE, Dusengimana JMV, Shulman LN, Schleimer LE, Shyirambere C, Rusangwa C, et al. Cluster Randomized Trial
to Facilitate Breast Cancer Early Diagnosis in a Rural District of Rwanda. J Glob Oncol. 2019;5:1-13. Medline:31774713
doi:10.1200/JG0O.19.00209

19 Sayed S, Ngugi AK, Nwosu N, Mutebi MC, Ochieng P, Mwenda AS, et al. Training health workers in clinical breast
examination for early detection of breast cancer in low- and middle-income countries. Cochrane Database Syst Rev.
2023:4:CD012515. Medline:37070783

20 Zhang H, Liao AWX, Goh SH, Wu XV, Yoong SQ. Effectiveness of peer teaching in health professions education: A system-
atic review and meta-analysis. Nurse Educ Today. 2022;118:105499. Medline:35961134 doi:10.1016/j.nedt.2022.105499

21 Forman R, Ambreen F, Shah SSA, Mossialos E, Nasir K. Sehat sahulat: A social health justice policy leaving no one behind.
Lancet Reg Health Southeast Asia. 2022;7:100079. Medline:37383932 doi:10.1016/j.1ansea.2022.100079

22 Hafeez A, Mohamud BK, Shiekh MR, Shah SA, Jooma R. Lady health workers programme in Pakistan: challenges, achieve-
ments and the way forward. J Pak Med Assoc. 2011;61:210-5. Medline:21465929

23 Aga Khan Development Network (AKDN). MoU signed to improve health facilities in Chitral. 2020. Available: https://
the.akdn/en/resources-media/whats-new/in-the-media/mou-signed-improve-health-facilities-chitral. Accessed: 17 March
2024.

24 The Aga Khan University. Gilgit-Baltistan Govt and AKU to collaborate on nursing education and healthcare. 2022.
Available: https:/www.aku.edu/news/Pages/News_Details.aspx?nid=NEWS-002906. Accessed: 17 March 2024.

25 Mahdi SS, Allana R, Battineni G, Khalid T, Agha D, Khawaja M, et al. The promise of telemedicine in Pakistan: A system-
atic review. Health Sci Rep. 2022;5:e438. Medline:35028430 doi:10.1002/hsr2. 438

2024 « VOL. 14 « 04255 8 www.jogh.org e doi: 10.7189/jogh.14.04255


https://pubmed.ncbi.nlm.nih.gov/31350959
https://doi.org/10.31557/APJCP.2019.20.7.2015
https://pubmed.ncbi.nlm.nih.gov/28365057
https://doi.org/10.1016/j.soncn.2017.02.009
https://pubmed.ncbi.nlm.nih.gov/20860510
https://doi.org/10.1056/NEJMe1008369
https://pubmed.ncbi.nlm.nih.gov/10517431
https://doi.org/10.1001/jama.282.13.1270
https://doi.org/10.1001/jama.282.13.1270
https://pubmed.ncbi.nlm.nih.gov/9449933
https://doi.org/10.3322/canjclin.48.1.49
https://pubmed.ncbi.nlm.nih.gov/15887452
https://pubmed.ncbi.nlm.nih.gov/27814965
https://doi.org/10.1016/S0140-6736(16)31392-7
https://pubmed.ncbi.nlm.nih.gov/37435262
https://doi.org/10.7759/cureus.40218
https://pubmed.ncbi.nlm.nih.gov/30860954
https://pubmed.ncbi.nlm.nih.gov/30860954
https://doi.org/10.1200/JGO.18.00208
https://pubmed.ncbi.nlm.nih.gov/32600377
https://doi.org/10.1186/s12913-020-05412-1
https://pubmed.ncbi.nlm.nih.gov/35284357
https://doi.org/10.3389/fpubh.2022.801762
https://doi.org/10.3389/fpubh.2022.801762
https://pubmed.ncbi.nlm.nih.gov/25232041
https://doi.org/10.1634/theoncologist.2014-0104
https://doi.org/10.1634/theoncologist.2014-0104
https://pubmed.ncbi.nlm.nih.gov/10861308
https://doi.org/10.1093/jnci/92.12.971
https://pubmed.ncbi.nlm.nih.gov/26959980
https://doi.org/10.1371/journal.pone.0151389
https://pubmed.ncbi.nlm.nih.gov/31774713
https://doi.org/10.1200/JGO.19.00209
https://pubmed.ncbi.nlm.nih.gov/37070783
https://pubmed.ncbi.nlm.nih.gov/35961134
https://doi.org/10.1016/j.nedt.2022.105499
https://pubmed.ncbi.nlm.nih.gov/37383932
https://doi.org/10.1016/j.lansea.2022.100079
https://pubmed.ncbi.nlm.nih.gov/21465929
https://pubmed.ncbi.nlm.nih.gov/35028430
https://doi.org/10.1002/hsr2.438

