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Abstract

Background The cervical screening programme in Bangladesh upgraded its electronic health information system
(e-HIS) in 2019 using DHIS2 tracker application. The upgraded e-HIS collects individual level data and has useful
functionalities like sending SMS reminders. Also, the system facilitates data linkage between community clinics,
VIA (visual inspection with acetic acid) screening centers, and colposcopy clinics using a unique national identifier.
Our present mixed-method study aimed to perform an in-depth assessment of functioning of the new s-HIS and
recommend measures to overcome the implementation challenges identified.

Methods In 2024, the Ministry of Health, Bangladesh and the International Agency for Research on Cancer,

France, jointly formed a study team, which conducted desk review of documents, visited different health facilities
to physically verify functioning of the e-HIS, engaged with health professionals and other stakeholders involved
with the programme, and conducted in-depth interviews with e-HIS users and officials managing the system. Key
performance indicators (KPIs) like VIA-positivity, colposcopy compliance, detection rate segregated by districts were
derived from the e-HIS data for the years 2022 and 2023 for a selected division (Rajshahi).

Results Till April 2024, 14,213 community clinics (out of total 15,564 in the country) were using the e-HIS to register
women and motivate them to attend any of the screening centers to undergo VIA. Due to establishment of a
functioning linkage between the screening and the colposcopy centers it was possible to track the screen-positive
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identified.

women and remind them to undergo colposcopy. KPIs could be successfully estimated based on data collected
in Rajshahi division. Unstable internet connection, inability to register women without national identifier, errors in
manual entry of the identifier, not being able to capture histopathology diagnosis were some of the challenges

Conclusions A recommendation was made to prepare a quality improvement protocol specifying a set of KPIs for
the programme and their benchmarks for the programme.

Keywords Cervical screening programme, Bangladesh, Health information system, DHIS2, Tracker

Background

The International Agency for Research on Cancer (IARC/
WHO), France convened a global expert consultation in
2021 to identify the ‘essential’ elements of an organized
cancer screening programme [1]. ‘Having a system to
identify the target population and inviting them’ and
‘having a system to notify the results and sending recall
notice to noncompliant individuals’ were identified by the
experts as two essential requirements for an organized
programme. A functioning electronic health informa-
tion system (e-HIS) with appropriate linkages between
different services is key to successfully implementing
these two essential elements. An e-HIS collecting indi-
vidual level data across the screening process is critical to
invite the eligible individuals, recall the screen-positives,
monitor progress, and evaluate the programme using
key performance indicators (KPIs). However, global sur-
veys indicate that cancer screening programmes in most
resource-limited countries lack an e-HIS that complies
with the above criteria [2].

Bangladesh is a low middle-income country (LMIC)
in Southeast Asia with a total population of 168 million
(census 2021) spread across eight divisions split into total
64 districts [3]. Cervical cancer is a major public health
problem in the country with 9640 new cases (age-stan-
dardized incidence rate 11.3/100,000) and 5826 deaths
reported in the year 2022 [4].

The cervical screening programme in Bangladesh was
officially launched by the Ministry of Health (MoH) in
2005 after the implementation and evaluation of a pilot
in 16 districts [5]. Women between 30 and 60 years of age
are offered screening every 5 years with visual inspection
after acetic acid (VIA) test performed by trained nurses
[6]. VIA-positive women are referred to a colposcopy
center where the procedure is performed by gynecolo-
gists. Women suspected to have high-grade lesions at
colposcopy and those with low-grade colposcopy sus-
pected not to come back for further follow-up investiga-
tions are offered either thermal ablation or LLETZ (large
loop excision of transformation zone) during the same
visit. Cervical tissue is sent for histopathology and results
are reviewed later.

The programme is coordinated by the National Center
for Cervical and Breast Cancer Screening and Training

(NCCBCST) at Bangabandhu Seikh Mujib Medical Uni-
versity (BSMMU), Dhaka. The NCCBCST is responsible
for protocol development, conducting regular training
of nurses and clinicians, monitoring performance of dif-
ferent health facilities, and coordinating with the MoH,
Directorate General of Health Services (DGHS) and
other stakeholders to ensure smooth operations and
expansion of services.

The programme has been opportunistic since incep-
tion. Women attending health facilities for various rea-
sons are motivated to undergo screening. Periodic media
campaigns and promotional efforts by the MoH and dif-
ferent civil society organizations are arranged to improve
participation. Individual medical records related to
screening, colposcopy and treatment are maintained in
paper-based registers at each facility.

In 2010, Bangladesh introduced an e-HIS using the
District Health Information System version 2 (DHIS2),
an open-source platform developed by the University
of Oslo to collect data from various health programs
[7]. The e-HIS caters to more than 14,000 health clinics
spread across primary and secondary levels. With 98% of
public health facilities covered by the e-HIS, Bangladesh
has become the largest deployer of DHIS2 globally [8].
Each facility involved in cervical screening programme
contributed aggregate performance data to the system
periodically.

Since 2019, the e-HIS started collecting individual
level data by registering each participant of the cervical
screening programme using the DHIS2 Tracker applica-
tion. This added a whole new dimension to the screening
programme by creating opportunities for sending indi-
vidualized invitation and reminders, tracking the screen-
positive women and measure KPIs for programme
evaluation.

The objective of our present study were as follows:

1. Report functioning of the new e-HIS application that
would help other LMICs to manage and monitor
their own screening programmes using the DHIS2
tracker.

2. Assess capabilities of the e-HIS to register eligible
women, collect individual level data across screening
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and colposcopy facilities and analyse the same to
estimate the KPIs.
3. Identify implementation challenges of the new
system and explore opportunities for improvement.
4. Recommend measures to enhance its effectiveness.

Methods

The health services research study involving both quan-
titative and qualitative components (mixed methodol-
ogy) was implemented as part of a programme evaluation
exercise initiated by BSMMU, the coordinating organi-
zation for the programme. The study focused on assess-
ment of functioning and implementation of the new
e-HIS was conducted between April 2024 and July 2024.
No ethics approval was required as the study was part of
quality improvement of routine health services and was
based only on information and aggregate data collected
from the e-HIS and various health facilities. Appropri-
ate approval was obtained from the MoH to conduct the
study and use aggregate data generated from the e-HIS.
Only one DGHS authorized representative in the team
had access to the password protected e-HIS that con-
tained individual data.

The evaluation of e-HIS was conducted by a team com-
prising of national coordinator of the programme (AN),
a colposcopist (RA) and an information system specialist
(PN) from BSMMU, an Upazila Health and Family Plan-
ning Officer responsible for all type of DHIS2 data moni-
toring and access, an information system specialist from
DGHS (SNU) and an IARC expert (PB). The assessment
consisted of following activities:

a) Desk review of documents that described
organization and performance of the screening
programme till date and documented
implementation of the e-HIS.

b) Visits to different health facilities for physical
verification of functioning of the e-HIS.

¢) Meeting the health professionals and other
stakeholders from multiple districts in groups to
obtain their feedback on the e-HIS and their opinion
on scopes for improvement.

d) In-depth interviews with e-HIS users and officials
managing the system at DGHS to obtain their
feedback on the e-HIS and their opinion on scopes
for improvement and understand their vision for the
future.

e) Analysis of data obtained from one division for the
years 2022 and 2023 to estimate the KPIs.

As the DHIS2 Tracker -based application is still being
rolled out across the country, for facility visits and data
collection we selected Rajshahi administrative division,
which is among the few divisions that completed rolling
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out of the e-HIS across all the districts by 2023. Rajshahi
is the third most populous among the eight divisions in
Bangladesh. With a mix of eight rural and urban popu-
lation, it is generally representative of other divisions in
the country. As all the divisions are going to use the same
software application, evaluation of data from a single
division gave us a good understanding of functionality of
the software to estimate various KPIs.

Details of various activities are described in the follow-
ing sections.

Desk review of documents

The team did a review of documents published over the
past five years, including national protocols, policies on
cancer screening, quality assurance guidelines, opera-
tional guidelines, and training resources for e-HIS man-
agement. Most of the documents were made available
by NCCBCST and the MoH. A scoping review of litera-
ture was done to identify relevant publications in peer-
reviewed journals. The team was supported by SP and
MR from IARC to conduct the review.

Facility visits

The study team visited a community clinic (the last mile
health facility in Bangladesh), an Upazilla Health Com-
plex (UHC; equivalent to a primary health center), a dis-
trict hospital, and a medical college hospital in Rajshahi
district. The district and the health facilities were
selected as convenient samples among the centers that
handled high volume of screening participants and their
use of the updated e-HIS for at least 3 years. The colpos-
copy clinic at BSMMU, the largest colposcopy clinic in
the country, was also visited. Date and time of the visits
were preplanned based on discussions with the facil-
ity in-charges. At each facility, the team checked avail-
ability and functionality of the computers dedicated to
screening data entry, availability of trained staff for data
entry and whether data entry from the register to the
e-HIS was up to date. They also checked a few randomly
selected case records for completeness of documentation
and completeness of transfer of data to the online sys-
tem. In-depth interviews were conducted at the facilities
with service providers and data managers to gather their
opinions and feedback on the system’s user-friendliness,
its value in managing clinical services, the additional
impact on their workload, challenges encountered, and
the opportunities created by the new system. In-depth
interviews were conducted by AN and PB using an inter-
view guide. Verbal consent was obtained from each inter-
viewee prior to the interviews.

Meeting the stakeholders
Three stakeholder meetings were organized between
28th April and 2nd May 2024 jointly by the DGHS and



Nessa et al. BMC Public Health (2025) 25:1649

NCCBCST, which was attended by gynecologists, nurses
and medical officers performing screening and colpos-
copy in different districts, pathologists from different
laboratories, health administrators from the districts (in
charge of UHCs, head of the district hospitals, civil sur-
geon of districts, principal/director of the Medical Col-
leges), MoH representatives (director of nursing, chief
of health information unit, director general of health
services) and representatives from WHO and UNFPA
national office. The first meeting was held at Medi-
cal College, Rajshahi and other two at BSMMU, Dhaka.
Focus of the meetings was to review performance of the
programme, discuss various strategies to strengthen the
ongoing screening, colposcopy and treatment services,
and brainstorming ways to optimize the use of the e-HIS
to improve compliance and streamline patient care work-
flows. Key comments, feedback and suggestions were
noted down at the meeting by RA and PB who exchanged
notes after the meeting. In-depth interviews were held
with some of the health administrators by PB outside
the meeting hours. Questions were mostly related to
the issues raised by the participants of the meetings. No
interview guide was used. Verbal consent was obtained.

Analysis of data from the e-HIS

Aggregate data was obtained from the e-HIS for the years
2022 and 2023 for 30 to 60 year old women registered
for screening in Rajshahi. A software programme was

Table 1 Distribution of key performance indicators of cancer
screening programme for the Rajshahi division, Bangladesh for
2022 and 2023

Key performance indicators 2022 2023  p-value
Participation rate (%) 64.2 286 <0.001

VIA positivity (%) 32 26 <0.001

Further assessment participation rate (%) 579 52.7 <0.001

Detection rate of colposcopic high-grade 20 13 <0.001

(per 1000 screened)

Treatment initiation rate among the col- 7.6 7.2 0.846

poscopic low/high-grade (%) "

" based on colposcopy diagnosis only
Footnotes: Key performance indicators (KPI) formulas

Number of individuals screened out
of the registered (using VIA)

e oy
Participation rate (%) = —umber ofmdreiduals registered and Tavited~ X 100
Number of individuals with positive VIA
pros N requiring further assessment (colposcopy)
VIA positivity (%) = Number screened with VIA X 100

Number of individuals undergone
Jurther assessment (colposcopy)
Number of individuals with positive VIA
requiring further assessment (colposcopy)

x 100

Further assessment participation rate (%) =

Number of individuals with precancer
/cancer detected (C igh grade/ca)

Detection rate (per 1000) = Number of ind p od x 1000

Number of individuals with a treatment initiated
for precancer (CIN 2/3/High grade
Number of individuals with confirmed
precancer case (CIN 2/3/High grade)

Treatment initiation rate (%) = x 100
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developed to analyse data from the e-HIS and estimate
KPIs identified by the CanScreen5 project of IARC [6].

The dashboard of the e-HIS updates on real-time the
total number of women registered with the system, total
number of women undergoing screening and num-
ber of women tested positive across the country. Data
of women registered in the system from 1 January 2022
till 31 December 2023 in Rajshahi division was anal-
ysed year wise, stratified by eight districts in the division
to estimate the numbers of women registered, women
screened, tested positive on VIA, number of VIA-pos-
itive women undergoing colposcopy, number of women
suspected to have high-grade lesions or cancers on col-
poscopy and number of women with high-grade lesions
treated. Aggregate data from e-HIS was provided by the
DGHS authorized representative (SNU) to the IARC
statistician (RM) for analysis. Variables were selected
to estimate some of the KPIs. Calculation of the KPIs
(numerator and denominator) is described in Table 1.
These KPIs were defined by a group of global experts in
cancer screening for the IARC project ‘Cancer Screen-
ing in 5 Continents’ [2, 6]. These KPIs were presented as
percentages or per 1000 women screened with VIA (for
CIN detection rates). Comparisons of the KPIs between
the studied years was done using p-values estimated from
the test of equality of proportions using large-sample sta-
tistics. Statistical differences were inferred at a 5% level of
significance.

Results

Information obtained through desk review of documents,
facility visits, stakeholder interactions and in-depth inter-
views were triangulated to prepare a report to be submit-
ted to the MoH for their internal use. Key components of
the report are described below.

Governance of e-HIS to organize screening & colposcopy
services

The cloud-based e-HIS software (National Cervical Can-
cer & Breast Cancer Surveillance System; NCCBCST) is
accessible through the DGHS, MoH portal [http://dghs
.portal.gov.bd/site/page/492255ac-64e8-4a48-ac34-173
ebe6a4290] at each facility involved with cervical screen
ing and management of screen-positive women (Fig. 1).
In addition, civil surgeon of the districts, programme
coordinator at BSMMU, e-HIS programme officer at
the DGHS office have access. Same dashboard incor-
porates other DHIS2-based data management systems,
such as the one for maternal health and child immuni-
zation. Each facility has been issued with a unique code
and a password by the concerned department of MoH for
authorized persons to access the system. Extent of indi-
vidual data accessible to the users depends on type of
service provided by the facility; e.g., the screening centers
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Fig. 1 Screenshots from the dashboard of the e-HIS used to manage cervical screening programme in Bangladesh

have access to a woman’s personal details and screening
test results only, the colposcopy centers have access to
these information as well as information related to col-
poscopy, histopathology and treatment, the programme
coordinator at BSMMU or the e-HIS programme officer
have access to all data.

Till April 2024, a total of 4,602,835 women were reg-
istered with the NCCBSS e-HIS, of whom 2,644,850
(57.5%) were enrolled at the community clinics. Rest

of the women were enrolled at the screening centers
directly. Total 14,213 community clinics (out of total
15,564 in the country) are registering women for cervical
screening.

Registration of eligible women to the e-HIS

Community clinics are the last mile health facilities
where the Community Health Care Providers (CHCPs)
assisted by the multipurpose healthcare volunteers



Nessa et al. BMC Public Health (2025) 25:1649

conduct antenatal checkup, immunization and other
basic outpatient examinations. Each clinic maintains list
600 to 800 eligible women beneficiaries for screening
(with age and address). The list is periodically updated by
the Health Assistants (HA) and Family Welfare Assistants
(FWA) during home visits. When a beneficiary visits
the community clinic due to any reason, her name, age/
date of birth, husband’s and mother’s name, and contact
details are entered in the e-HIS by a CHCP. The national
identification (NID) number serves as the unique ID as
a woman is registered with the system. Following regis-
tration, a registration slip containing an autogenerated
unique electronic code is issues to the woman and she
is counselled to visit the nearest screening center. The
HA and FWA during home visits and at the community
meetings (Uthan Baithak) counsel unregistered screening
eligible women to visit the nearest community clinic and
get registered. Registration is also initiated during home
visit by the HA/FWA in hard copy and then transferred
to e-registration at the community clinic by the CHCP.

Women not yet registered with any community clinic
may get themselves registered directly at any of the cervi-
cal screening centers. They will also be shown as regis-
tered under the community clinic nearest to their place
of residence.

Managing screening workflow on the e-HIS
VIA screening is performed at dedicated clinics at pri-
mary (UHCs), secondary (district hospitals and mother
and child welfare centers), and tertiary (medical col-
lege hospitals and specialized hospitals) levels of health
care. Few clinics/hospitals in the private (profit and non-
profit) sector offering VIA service free of cost have also
registered with the e-HIS. Total 601 centers are providing
VIA services across the country, of which 424 are UHCs.
When a registered woman attends any screening facil-
ity, the unique code generated at the time of her registra-
tion or her national identifier (ID) is used to retrieve her
information from the e-HIS. At the end of examination,
the nurse performing screening enters VIA results in the
online system. If the test is negative, the system auto-
matically generates a message indicating that the woman
will not require any further screenings for the next five
years. Any access to update the system is blocked for that
duration. This prevents the woman being screened too
frequently.

Managing colposcopy services workflow on the e-HIS

VIA-positive women are referred to a colposcopy center
at the nearest Medical College Hospital or district hos-
pital. However, a woman may attend any center of her
choice, and her screening data can be accessed using the
unique identifier. Total number of colposcopy units oper-
ational across the country is 51, of which 24 have thermal
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ablation and LLETZ facilities and the rest have thermal
ablation facility only. Colposcopy centers at some of the
district hospitals may not have supply of equipment for
LLETZ and these centers have thermal ablation services
only. Treatment is offered to all women with high-grade
and low-grade lesions on colposcopy according to the
national guideline. Before treatment with thermal abla-
tion, punch biopsies are taken from women with colpos-
copy suspected high grade lesions. These biopsy samples
are sent to the local Medical College Hospitals, and
women are advised to return with the histology reports
as soon as they receive them. Women suspected to have
invasive cervical cancer on colposcopy undergo biopsy
followed by clinical staging at the clinic.

A nurse or a clinician at the colposcopy clinic fills out
the colposcopy form in the electronic system after com-
pletion of the procedure. Histopathology reports are
entered at the colposcopy clinic as the woman returns
with the report. There is provision in the e-HIS to enter
follow-up information.

Sending reminders to unscreened women registered with
the system

The system of sending reminders to the registered
women who have not undergone screening is not yet
activated, though it is feasible to generate a list of such
women by the community clinics. It was decided at the
stakeholders meeting that such a list (by community clin-
ics) would be generated every month by office of the civil
surgeon of each district. The civil surgeon’s office will
share the list with the health inspectors and health vol-
unteers of the community clinics so that they can remind
the women during home visits.

Use of e-HIS to track VIA-positive women

It is feasible to track a VIA-positive woman who has not
attended any of the colposcopy clinics within one month
of referral using the queries generated through e-HIS.
The responsibility of ensuring compliance to colposcopy
and treatment of the VIA-positive women residing in a
particular district lies with the colposcopy center respon-
sible for that district. A list of VIA-positive women from
the district who have not undergone colposcopy within
a month of referral is generated by the system every
month and is reviewed by the clinic in-charge. The in-
charge instructs the clinic nurses to make a telephone call
to each of the non-compliant women and remind them
to undergo colposcopy. A list of women not reachable
through mobile phone is sent to the referring UHCs to
track them through the CHCPs, HA, FWAs. Same pro-
cess is applied for women who underwent colposcopy
but refused treatment on the same day. It was decided
at the stakeholders meeting that the list of women
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non-compliant to colposcopy or treatment would also
be sent to the district civil surgeon for her/his office to
follow-up.

The e-HIS department has negotiated a contract with
a telecom service provider to send reminder messages to
the non-compliant women using short messaging service
(SMS). The SMS can be autogenerated from the online
system. It was decided at the meeting that at least one
reminder message will be sent to the women who have
not undergone colposcopy or treatment. The MoH will
be responsible to coordinate this activity.

Ensuring quality of data

NCCBCST at BSMMU organizes training for the pro-
viders of VIA and the colposcopy services. Until April
2024, a total of 2726 nurses and paramedics were trained
to perform VIA, and 489 clinicians were trained in VIA,
colposcopy and precancer treatment. The service provid-
ers are trained on managing e-HIS and data tracking over
two days, either during their VIA/colposcopy training or
as a stand-alone refresher course. The community clinic
staffs receive one day training in e-registration, screening
counselling and women’s referral. A training manual has
been prepared to be used for training and as an on-job
aid.
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There is a system of supervising data entry and check-
ing data quality at each level of health facilities. Health
inspectors perform data completeness and quality
checking at the community clinics. The same is done
by Upazilla Health & Family Planning Officers (chief
of UHCs) at the UHCs and heads of the department of
Obstetrics and Gynecology at the medical college hos-
pitals or the district hospitals. The civil surgeons at the
district level also monitor the data and discuss the per-
formance data of all the upazilas in the regular monthly
meeting with all the chief of UHCs. The system can
autogenerate a list of incomplete entries for correction.
The divisional programme coordinators employed by
BSMMU also visit the VIA and colposcopy centers to
check data quality from time to time. The e-HIS depart-
ment at DGHS performs aggregate data analysis to check
for data consistency and completeness. The e-HIS inter-
active dashboard allows generation of lists by month,
year and facility.

Performance of the programme in Rajshahi division

Analysis of the e-HIS data from Rajshahi Division by
the districts is presented for the years 2022 and 2023 in
Tables 2 and 3 respectively. Total 514,877 women were
registered in the system over two years, of whom 190,201
(36.9%) were screened. We estimated several KPIs. The

Table 2 Distribution of screening, colposcopy and treatment status of individuals registered with the cervical screening HMIS in
Rajshahi division by districts in the year 2022 (data extracted in June 2024)

Bogura Chapainawabganj Joypurhat Naogaon Natore Pabna Rajshahi Sirajganj  Total
Number registered in 2022 20,025 10489 11,720 9,206 13,170 14,941 14,841 25813 120,205
Screened with VIA (n,%) 16,876 9,085 (86.6) 6,158 (52.5) 6,951 (75.5) 5,395 10,246 10,686 11,818 77,215
(84.3) (4100  (686) (720) (45.8) (64.2)
VIA positive (n,%) 678 139 (1.5) 92 (1.5) 312 (4.5) 105 403 354 (3.3) 386 (3.3) 2,469
4.0) 19 (39 32)
Undergone colposcopy (n,%) 401 79 (56.8) 59 (64.1) 183(58.7) 58 248 202 (57.1) 199 (51.6) 1429
(59.1) (55.2) (61.5) (57.9)
Colposcopy diagnosis
Normal 137 32 23 104 30 104 116 103 649
Low grade 220 37 20 64 22 105 77 77 622
High grade 33 7 6 9 1 28 7 8 99
CA cervix M 3 10 6 5 11 2 9 57
Inadequate - - - - - - 2
Type of precancer treatment
Cone Biopsy - - - - - - -
LEEP 3 2 1 3 1 4 3 2 19
Thermal ablation 4 3 4 4 2 6 5 34
Cryotherapy 1 - - - - - - 1
Total treated for low/high grade 8 5(11.4%) 5(19.2%) 7 (9.6%) 3 10 8(9.5%) 8 (9.4%) 54
(n,%) (3.2%) (13.0%) (7.5%) (75%)
Biopsy
Biopsy taken among low/high- 236 36 (76.6%) 18 (50.0%) 50(63.3%) 24 129 76 (884%) 45(479%) 614
grade and cancer (n, %) (89.4%) (85.7%) (89.6%) (78.9%)
Histopathology report available 103 34 (94.4%) 11(61.1%) 42(84.0%) 20 72 73(96.1%) 25(55.6%) 380
among low/high-grade and (43.6%) (83.3%) (55.8%) (61.9%)

cancer with biopsies taken (n, %)
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Table 3 Distribution of screening, colposcopy and treatment status of individuals registered with the cervical screening HMIS in
Rajshahi division by districts in the year 2023 (data extracted in June 2024)

Bogura Chapainawabganj  Joypurhat Naogaon Natore Pabna Rajshahi Sirajganj  Total
Number registered in 2023 27,092 8320 25,148 72,373 125879 18206 55,288 62,366 394,672
Screened with VIA (n,%) 25248 6,898 (82.9) 6,666 (26.5) 17,773 12872 11,032 18264 14,233 112,986
(93.2) (24.6) (10.2) (60.6) (33.0) (22.8) (28.6)
VIA positive (n,%) 512 120(1.7) 125(1.9) 467 (2.6) 278 509 481 (2.6) 406 (2.9) 2,898
(2.0) (2.2) (4.6) (2.6)
Undergone colposcopy 295 67 (55.8) 80 (64.0) 214 (45.8) 168 263 262 (54.5) 177 (43.6) 1,526
(n,%) (57.6) (60.4) (51.7) (52.7)
Colposcopy diagnosis
Normal 140 39 41 122 92 94 132 97 757
Low grade 134 23 29 72 63 127 113 56 617
High grade 16 3 3 10 5 33 13 6 89
CA cervix 3 2 7 10 8 9 4 18 61
Inadequate 2 - - - - - - - 2
Type of precancer treatment
Cone Biopsy - - - - - 1 1 5
LEEP 3 2 1 3 3 5 4 24
Thermal ablation 2 1 2 3 2 7 - 5 22
Cryotherapy - - - - - - - - -
Total treated for low/high 5(33) 3115 3(94) 6(7.3) 5(74) 13(8.1) 6(4.8) 10 (16.1) 51(7.2)
grade (n,%)
Biopsy
Biopsy taken among low/high- 141 25 (89.3%) 18 (46.2%)  45(489%) 58 163 103 (79.2%) 62 (77.5%) 615
grade and cancer (n, %) (92.2%) (76.3%) (96.4%) (80.2%)
Biopsy taken among low/high- 88 25 (100.0%) 8 (44.4%) 41(91.1%) 51 118 99 (96.1%) 37 (59.7%) 467
grade and cancer (n, %) (62.4%) (87.9%) (72.4%) (75.9%)

participation rate (proportion of total women registered in
the year who underwent screening) was 64.2% and 28.6%
in 2022 and 2023 respectively (p-value <0.001). VIA posi-
tivity was 3.2% in 2022 and 2.6% in the subsequent year
(p-value<0.001). Compliance to colposcopy was 57.9%
in 2022 and 52.7% in 2023. Among those undergoing col-
poscopy, 10.9% (156/1429) in 2022 and 6.9% (150/1526) in
2023 were suspected to have high-grade lesions or cancer.
Due to transfer of the trained colposcopists, two district
colposcopy centers (Nababganj and Natore) were closed
in 2023 and most of the VIA-positive women from these
districts attended the colposcopy clinic at Rajshahi. This
explains why the number of colposcopies was higher than
the number of women having VIA test positive in the dis-
trict. In 2002, 78.9% (614/778) women with colposcopy
probable low- or high-grade or cancer had biopsies taken,
of whom 61.9% (380/614) returned their histopathology
reports to the colposcopy clinics. For 2023, the biopsy
proportion was 80.2% (615/767; p-value=0.539) and the
proportion of histopathology reports returned improved
to 75.9% (467/615; p-value <0.001).

It was feasible to estimate the following performance
indicators based on the e-HIS data for Rajshahi division:
participation rate; screen positivity; compliance to col-
poscopy; detection rate of high-grade lesions and cancers
on colposcopy; and treatment compliance (Table 1).

Challenges in implementation of the e-HIS

The internet connectivity is maintained by HMIS depart-
ment, DGHS through broadband connections and dedi-
cated internet modems to facilities from the level of
UHCs and above. Unstable internet connection at the
community clinics hampers real time data entry. A paper
register is routinely maintained at the clinics as a backup.
Information from the register is uploaded to e-HIS when
internet connection is restored. Though it is manda-
tory to bring the ID card with unique number whenever
someone visits a health facility, sometimes women for-
get to do so. These women cannot be registered unless
they return with the card. Error in entering the long
ID number was reported to be a problem. Transfer of
trained staff may interrupt data entry. The e-HIS users
also reported difficulty in accessing the system during
software upgradation. Data on histopathology was very
much incomplete as no linkage has been established with
the pathology laboratories that are mostly outside the
programme (in Medical Colleges and private sector).

Discussion

Establishing a system of invitation and call-recall through
individual level data collection is a significant step to
improve organization of cervical screening programme
in Bangladesh. By collecting individual level data, the
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programme is further capable of analyzing screening
performance disaggregated by the lowest levels of ser-
vices, facilitating quality assurance and informed deci-
sion-making. Very few programmes in LMICs have been
able to achieve this rare feat and are capable of report-
ing performance beyond screening coverage and test
positivity as reported by CanScreen5 database of IARC
[2, 6]. A survey conducted by IARC identified absence of
an information system to collect individual data as one
of the most important barriers to monitor and improve
screening participation [9]. By successfully customizing
the DHIS2 software and implementing the same to reg-
ister and track every participant undergoing screening,
Bangladesh has been able to overcome this barrier. Only
LMIC that has reported KPIs for a VIA based national
programme is Morocco [10]. However, the KPIs were
based only on aggregate data regularly submitted by
the screening and colposcopy facilities. They reported a
screening coverage of 27.3% in 2019. VIA positivity and
compliance to colposcopy were 3.6% and 73.9% respec-
tively [6]. In absence of an e-HIS they could not track the
screen-positive women or women requiring treatment.

DHIS2 is an open-source data collection system devel-
oped by the University of Oslo and is used by more than
129 countries worldwide (mostly LMICs) for collecting
health data [7]. The ‘tracker’ application of DHIS2 plat-
form allows the programmes to collect individual-level
data and supports data analysis for the purpose of report-
ing and implementing quality assurance [11]. Tracker
also includes tools to support SMS reminders and
appointment scheduling.

Till date, DHIS2 Tracker application has been used to
manage cervical screening only in project mode, such
as the client tracking application used by ‘The Scale Up
Cervical Cancer Elimination with Secondary Prevention
Strategy’ (SUCCESS) project to pilot HPV detection-
based screening in Burkina Faso and Cote d’Ivoire [12].
The application helped the project to notify women
about their HPV test results through SMS, and remind
them about scheduled appointments, thereby improving
compliance to treatment and reducing loss to follow-up
[12]. Bangladesh is possibly the only country to imple-
ment DHIS2 tracker in a national programme.

Initially, the cervical cancer screening programme in
Bangladesh used the DHIS2-based electronic data col-
lection system to collect only aggregate data on number
of tests done and test positivity on monthly basis by the
districts. Based on such aggregate data they reported
that 3,358,441 VIA tests were performed cumulatively
during 2014 to 2022, and overall VIA positivity was 2.5%
with wide variability across the districts [13]. However,
individual tracking of the women was not feasible till
they introduced the new e-HIS. Investment made during
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COVID pandemic was an opportunity for the country to
upgrade the e-HIS using DHIS2 Tracker [14].

Having a digital information system is not enough
unless the programme has a strategy for effective imple-
mentation. Our evaluation study in Rajshahi Division
demonstrated that the programme in Bangladesh has
successfully done so. Nearly 20% of the targeted 2.7 mil-
lion eligible women in the division have been registered
in 2022 and 2023 [15]. About 40% of the registered and
invited women have been screened during these two
years. Colposcopy compliance improved from 57.9% in
2022 to 72.0% in 2023 essentially because of proactive
recalling of the women. Effective implementation of the
e-HIS is further strengthened through mandatory train-
ing of screening and colposcopy service providers on
how to manage the e-HIS.

A few weaknesses in implementation of the informa-
tion system were also identified. The e-HIS is supporting
the facilities to send telephonic reminders and SMS to
improve compliance to treatment. However, this activity
needs to be better coordinated and strengthened. Histo-
pathology diagnosis is not being captured in the system
as the biopsies are performed outside the programme.
Linking pathology laboratories performing histopathol-
ogy with colposcopy clinics through the e-HIS may help
to overcome this problem.

Based on the gaps identified through the evaluation
exercise, the study team recommended following specific
actions to ensure proper use of the e-HIS for regular pro-
gramme quality improvement:

1. A documented policy is required to ensure uniform
methodology and quality of implementation of the
new e-HIS.

2. Having access to the 10-digit national ID of
all eligible women maintained by the election
commission will make registration of women simpler
and avoid errors due to wrong entry of ID numbers.

3. The laboratories should be linked with the cervical
screening e-HIS. The experience gained during the
COVID pandemic to link the laboratories using a
unique facility ID should be leveraged.

4. A quality improvement protocol needs to be
prepared specifying a set of KPIs for the programme
that are feasible to measure and are actionable. The
‘acceptable’ and ‘desirable’ standards (benchmark) for
these KPIs should be identified. The same protocol
should describe the process of regular checking of
data quality and updating missing data.

5. The programme performance should be evaluated on
a regular basis using the KPIs and the standards.

6. A dedicated team should be responsible for planning
and implementing quality improvement initiatives
and a budget must be allocated for these activities.
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7. Dissemination of the evaluation report among
stakeholders and regular training on quality
improvement of all health professionals involved in
the programme are essential.

Conclusions

The cervical screening programme in Bangladesh has
demonstrated that the DHIS2 based e-HIS can be suc-
cessfully implemented to collect individual level data.
This capability will help the program achieve higher cov-
erage of the target population, ensure appropriate down-
stream management of the screen positive individuals
and conduct regular programme evaluation. However,
there is still a scope for significant improvement.
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