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1.  Background 
1.1  There is international commitment to eliminate trachoma as a public health problem by 2020 [1]. This 

requires, in all formerly endemic districts, both a low prevalence of active trachoma, and a prevalence of 

trachomatous trichiasis (TT) unknown to the health system1 of <1 case per 1000 total population [2]. 

 

1.2.  The global trachoma elimination programme is fortunate to have multiple funded initiatives that have 

recently begun contributing technical and financial resources to addressing the TT backlog in trachoma 

endemic countries.  

 

1.3.  On behalf of patients being offered management of TT, we have a responsibility to monitor the work 

supported by the funded initiatives, and to monitor routine TT management in all trachoma-endemic 

countries. This responsibility is shared by individual surgeons, their supervisors, ministries of health, 

supporting partners, donors and WHO. There is a need to monitor indicators that reflect (a) output (e.g., 

the number of surgeries performed), (b) equity (e.g., the sex of patients receiving surgery, and the 

geographical coverage of surgical services), and (c) quality of surgery. Doing so involves collection of data 

on each operation performed for TT and (on at least a subset of those operations2) collection of outcome 

data for patients. Appropriately aggregated data are then generated for each stakeholder. 

 

1.4  Monitoring systems for TT surgery have until now mostly been developed under the auspices of 

individual national trachoma elimination programmes. 

 

1.5  In response to particular donor requirements, the regulatory environments of the countries in which 

they work, and the standard operating procedures of individual grant managers, the funded initiatives 

referred to in paragraph 1.2 have designed their own systems for data collection and monitoring. Each of 

the funded initiatives has a different system. Now that these initiatives are being scaled up, they are 

beginning in some places to overlap geographically, with the result that some national programmes (and 

even some surgeons) are having to use more than one system. This causes tension, increases the work of 

surgeons and national programme managers, and increases the likelihood of data errors. In addition, 

system development work is being duplicated at international level, and none of the systems currently 

being developed seems to fully address all of the programmatic issues that are potentially solvable by a 

good, standardized system.  

 

1.6 There is therefore an urgent need to create a common system for registering patients with primary 

(previously un-managed) TT and tracking them through the patient pathway, that could be made available 

to everyone, meet the data needs that exist at all levels of all programmes, require minimal training, and be 

offered and supported at no cost to programmes. 

 

1.7  To take advantage of the fact that a number of stakeholders would be in Atlanta from 1-2 October 

2015, the World Health Organization (WHO) asked Emory University (as an institution seeking designation 

as a WHO collaborating centre for trachoma) to put together a meeting on 30 September 2015, to permit 

discussion and generation of consensus on the components of such a system, and to plan its development. 

                                                           
1
 Known cases of TT include recurrent cases and cases who have refused surgery, which must be recorded 

as part of the surgical information system. Cases who are listed for surgery but not yet operated are also 
classified as “known” if the delay is for logistic reasons but a surgical date is set [2]. 
2
 Discussion of the minimum number, or proportion, of each surgeon’s cases that should be followed up for 

appropriate outcome monitoring was outside the scope of this meeting. 
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The agenda and list of participants for the meeting comprise Annex A and Annex B, respectively, of this 

report. 

 

1.8  The consultation was informed by the following: 

(a) The WHO manual, “Trichiasis surgery for trachoma (2nd edition)” [3] 

(b) The “Surgery Day Trichiasis Patient Record” within the International Coalition for Trachoma 

Control manual, “Organizing trichiasis surgical outreach” [4] 

(c) Consultations within the funded initiatives about patient tracking needs 

(d) Briefings about systems in use, in development, or under consideration (Table 1). 

 

1.9  Other previous, ongoing and planned work relating to TT management includes investigation of the 

most effective and efficient case finding strategies; consideration of whether an operation designed to 

correct entropion is appropriate for eyes in which there is trichiasis without entropion [5]; the place of 

recommending epilation instead of a surgical procedure [6-8]; the use of absorbable instead of non-

absorbable suture material [9]; mannequin-based training for TT surgery [10]; the optimal position of the 

incision in relation to the eyelid margin [11]; the optimal management of post-operative TT; and the 

optimal management of lower lid trichiasis; amongst other things. The scope of this meeting was 

deliberately restricted to the data needs for routine management of primary trachomatous trichiasis. In 

particular, the consultation aimed to determine what core data are needed by which trachomatous 

trichiasis stakeholders, at what time points? The consultation then aimed to define how the trachoma 

community could unite to ensure that those data are collected and appropriately processed and 

presented, in ways that safeguard the respective interests of patients, surgeons, programmes, partners, 

funders and the Alliance for Global Elimination of Trachoma by 2020. 
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Table 1: Trachomatous trichiasis (TT) patient tracking systems currently in development or use (BICO= Blantyre Institute for Community Ophthalmology; 

OPC=Organisation pour la Prévention de la Cécité; PHI=protected health information3; TT=trachomatous trichiasis) 

System Status Data collected Collection format Database Notes Reference 

Blantyre 

Institute for 

Community 

Ophthalmology 

(BICO) 

Forms are coded 

and ready for data 

collection in districts 

supported by Queen 

Elizabeth Diamond 

Jubilee Trust 

Funding to BICO 

Based on “Surgery 

Day Trichiasis 

Patient Record” 

[4] 

Electronic; using 

OpenDataKit on 

Android smartphones. 

Forms coded using 

XLSforms (xlsform.org) 

and XML 

Structured, Cloud-based Local TT surgeons 

are trained to 

use these forms 

https://bicomalawi.appsp

ot.com 

Organisation 

pour la 

Prévention de 

la Cécité (OPC) 

Beta test version 

available for use in 

Chad; extension to 

other OPC-

supported projects 

planned 

Based on “Surgery 

Day Trichiasis 

Patient Record” 

[4]. OPC keen to 

extend use to 

facilitate 

comprehensive 

eye-care, 

including cataract 

Paper; entered into an 

Android app by 

regional trachoma 

focal points  

Structured; no PHI 

stored 

A supervision 

module allows 

supervisors to 

follow individual 

surgeon’s results.  

http://opcdata.org/opcdat

a.apk 

 

  

                                                           
3 Protected health information is any information about health status, provision of health care, or payment for health care that can be linked to a specific 

individual. Under the USA’s Health Insurance Portability and Accountability Act, protected health information that is linked based on the following list of 18 

identifiers must be treated with special care: names; all geographical identifiers smaller than a state; dates (other than year) directly related to an individual; 

phone numbers; fax numbers; email addresses; social security numbers; medical record numbers; health insurance beneficiary numbers; account numbers; 

certificate/license numbers; vehicle identifiers and serial numbers; including license plate numbers; device identifiers and serial numbers; web Uniform Resource 

Locators; Internet Protocol address numbers; biometric identifiers, including finger, retinal and voice prints; full face photographic images and any comparable 

images; any other unique identifying number, characteristic, or code except the unique code assigned by the investigator to code the data 

(https://en.wikipedia.org/wiki/Protected_health_information).  

 

https://bicomalawi.appspot.com/
https://bicomalawi.appspot.com/
http://opcdata.org/opcdata.apk
http://opcdata.org/opcdata.apk
https://en.wikipedia.org/wiki/Health_Insurance_Portability_and_Accountability_Act
https://en.wikipedia.org/wiki/Email
https://en.wikipedia.org/wiki/Social_Security_number
https://en.wikipedia.org/wiki/Health_insurance
https://en.wikipedia.org/wiki/Uniform_Resource_Locator
https://en.wikipedia.org/wiki/Uniform_Resource_Locator
https://en.wikipedia.org/wiki/Biometric
https://en.wikipedia.org/wiki/Protected_health_information
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Portable Eye 

Examination 

Kit 

In conception. Pilot 
planned for a 
Diabetic 
Retinopathy 
screening 
programme 
in Tanzania 

Not determined Electronic Server can be Cloud 

based or run locally; 

uses a structured 

database with a data 

model based on the 

concepts put forward in 

the Fast Healthcare 

Interoperability 

Resources 

Specification4; reporting 

through a web based 

interface full data set 

exportable in any 

format. 

Training on the 

first iteration of 

the pilot will 

begin in Moshi in 

October 2015. 

System go-live 

planned for 

January 2016. 

http://www.peekvision.or

g/ 

 

Research 
Triangle 
Institute 
International 
Kiwiprints  

App available on 
request. System 
facilitates collection 
of information on TT 
surgeries and 
management by 
epilation, including 
follow-up 
outcomes. Currently 
being used in 
Mozambique 

Based on “Surgery 
Day Trichiasis 
Patient Record" 
[4] 

Electronic: open-source 
CouchDB-based app, 
running on Android 
devices. Requires 
external fingerprint 
scanner. Assigns a 
biometric ID 
(fingerprint) through 
Simprints to register 
patients and records 
pre- and post-surgical 
assessments.  

Unstructured CouchDB 
to PostgreSQL, Cloud-
based. Unstructured 
database makes 
changing analysis 
format a specialised 
task. 

Issues with 
fingerprint 
matching and 
offline 
functionality 
need to be 
addressed. 

https://kiwicentral.org/re
ports 

  

                                                           
4
 https://www.hl7.org/fhir/overview.html 

http://www.peekvision.org/
http://www.peekvision.org/
https://kiwicentral.org/reports
https://kiwicentral.org/reports
https://www.hl7.org/fhir/overview.html
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Sightsavers 

and L'Agence 

Nationale de 

Télésanté et 

d'Informatique 

Médicale, Mali 

In use in Sightsavers-

supported regions of 

Mali to collect 

surgeon summary 

data 

By location: 

numbers of: 

patients seen, 

operations done, 

refusals, and 

recurrences.  

Surgeons upload data 

at the end of each day 

via Java phones. 

Summary numbers for 

upload are based on 

paper forms filled in 

throughout the day. 

Sightsavers does not 

collect the paper copy. 

Structured; held at 

Ministry of Health with 

password-protected 

web access.  

Used in one 

region last year; 

to be expanded 

over next 3 years 

to all Sightsavers-

supported 

regions of Mali. 

http://www.antim.sante.g

ov.ml/ 

 

Yonsei 

University 

Piloted in two 

districts of Malawi in 

Spring 2015. App 

available on request. 

Application focus on 

data management 

for TT surgery and 

bilateral 

communication for 

quality control.  

Based on “Surgery 
Day Trichiasis 
Patient Record" 
[4]. 

Electronic: Android 

app. Data entry based 

on checklist on patient 

registration, pre-

operative evaluation, 

operation note, and 

follow-up records. 

Additional functions 

such as scheduling and 

inventory managing 

will be added on the 

updated version.   

MySQL server currently 

used. To improve data 

stability and security, 

transfer of data to a 

Cloud-based server is 

planned. 

Publication of 

user manual 

planned for 

November 2015. 

Launch of web-

based 

supervision 

module planned 

for December 

2015.  

 

http://www.antim.sante.gov.ml/
http://www.antim.sante.gov.ml/
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2.  What are the steps in the overall TT workflow? 
The workflow for management of primary TT by TT surgeons occurs within the context shown in Figure 1. In 

this Figure, A and B represent the routine management of confirmed primary TT, the data needs for which 

are considered further here. C represents cases of confirmed TT which are (1) found after a previous 

operation for TT in the same eye; (2) in a lower eyelid; or (3) in a child; such cases should be referred to an 

ophthalmologist for management. D represents cases of suspected trichiasis that are found, on review by a 

TT surgeon, to be either (1) not trichiasis; or (2) trichiasis, but not caused by trachoma; such cases should 

be referred or managed, as appropriate. 

 

Figure 1: Identification and management of trachomatous trichiasis in trachoma-endemic areas 
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3.  What data are needed for decision-making at patient and programme levels? 
3.1  Data on individual patients collected as part of streams A and B in Figure 1 need to be used by 

individual TT surgeons to facilitate patient follow-up; follow-up may occur in all patients as part of routine 

post-surgical care, and/or in a subset of patients to fulfil the need for surgical audit. Where surgical audit is 

being undertaken, it may be desirable to have patient outcomes assessed by individuals who did not 

conduct the operations, to ensure that the assessment is both objective and seen to be objective. 

 

3.2 Data on individual patients collected as part of streams A and B in Figure 1 are also needed to be kept 

by the health service in the district in which the operation is performed, and (ideally) also by the district in 

which the patient is resident, in order to facilitate care in the event of the patient re-presenting after 

primary management, requesting review. 

 

3.3  Data at progressively greater levels of aggregation (not containing protected health information5) are 

needed by:  

 Supervisors of TT surgeons, for whom individual surgeons are the units of observation 

 District-level trachoma elimination programme managers, or equivalent, for whom individual 

surgeons are the units of observation 

 Region-level trachoma elimination programme managers, or equivalent, for whom districts are the 

units of observation 

 National trachoma elimination programme managers, or equivalent, for whom regions are the unit 

of observation 

 NGO partners, for whom districts, regions or countries are the unit of observation 

 Funders, for which countries are the unit of observation 

 WHO, for which countries are the  unit of observation 

 

These are summarised in Table 2 (for the first contact with a TT patient) and Table 3 (for follow-up). 

 

3.4  Data needs listed in Tables 2 and 3 were envisaged as defaults, and to be representative of the minimal 

requirements. Nothing in these tables (or in any other part of this report) should be taken to preclude the 

collection of more information, if thought necessary by programme stakeholders, or be interpreted as a 

stance against sharing of appropriately de-identified data between individuals or groups with mutual 

interest in helping to improve performance, at the sole discretion of, and under the control of, ministries of 

health. 

 

3.5 There were data fields listed in the “Surgery Day Trichiasis Patient Record” template [4] that were felt 

to be non-essential because they would not be used to evaluate surgeon or programme performance, or 

were felt to be impractical. These data fields were:  

 Photograph of the patient’s face  

 Visual acuity 

 Photograph of the eye, taken pre-operatively 

 Presence or absence of cataract 

 Whether or not a clamp is used 

 Photograph of the eye, taken post-operatively 

                                                           
5
 For definition, please see footnote to Table 1. 
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Table 2:  Core data that should be collected by the trachomatous trichiasis (TT) surgeon or TT surgical team at the time of first contact with a TT patient, and 

default aggregation of those data for various levels of programme oversight and for programme partners (NGO=non-governmental organization; WHO=World 

Health Organization) 

Type of data 

Stakeholder category 

Surgeon6 

Health care 
worker 

undertaking 
follow-up 

Supervisor 

District-level 
trachoma 

elimination 
programme 

manager 

Region-level 
trachoma 

elimination 
programme 

manager 

National 
trachoma 

elimination 
programme 

manager 

Partner 
NGO 

Funder WHO 

Session data Location7  By location By location By district By district By district By country By country 

Mode of delivery8  By mode By mode By mode By mode By mode By mode By mode 

Name of surgeon  By surgeon By surgeon      
Date of 
management 

 By month By month By month By month By quarter By quarter By half-year 

Patient 
demographic 
data 

Name         

Date of birth / age  By age group By age group By age group By age group    
Sex  By sex By sex By sex By sex By sex By sex By sex 

Patient tracking 
data 

Address locator9         
Phone number10         

Examination 
findings (for each 
eye) 

Scar indicating 
previous operation? 

        

Number of eye 
lashes touching the 
eyeball 

        

Evidence of 
epilation of in-
turned eye lashes? 

        

                                                           
6
 The same data will also be made available to the health service in the district in which the operation is performed, and the health service in the district in which the patient lives 

7
 Using a parent / child form structure, this information will be collected on one occasion only for each session, either through recording the global positioning system coordinates 

of the location (or equivalent), or writing down the name of the health centre or surgical site with sufficient detail to definitively identify it. 
8
 Static site, surgical camp, or surgeon-on-a-motorbike 

9
 This is recognised to be difficult, but enough information should be collected to permit tracing the patient to their village ± sub-village of origin 

10
 Many TT patients do not have a phone number of their own, but mobile phone ownership is sufficiently common now that most people do know someone with a phone who is 

prepared to take messages on behalf of their friends and neighbours 
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Management 
decision (for 
each eye) 

A. Offer surgery,  
B. Recommend 
epilation, C. Refer, 
D. Other, E. No 
management 

 Count Count Count Count Count Count Count 

A. Offered 
surgery (for each 
eye) 

Consent or refusal  Count Count Count Count Count Count Count 

Procedure 
performed 

 Count Count Count Count Count Count Count 

Suture material 
used 

 Count Count Count Count    

Margin fragment 
severed? 

 Count Count Count Count    

Globe punctured?  Count Count Count Count    
Other complication?  Count Count Count Count    
Tetracycline eye 
ointment given? 

 Count Count Count Count    

Oral azithromycin 
given? 

 Count Count Count Count Count Count Count 

B. 
Recommended 
epilation 

Trained patient?  Count Count Count Count    

Trained carer?  Count Count Count Count    

Provided forceps?  Count Count Count Count    
C. Referred Reason for referral  Count Count Count Count Count Count Count 
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Table 3:  Core data that should be available to (blue type) or collected by (red type) the health worker undertaking follow-up of trachomatous trichiasis  patients, 

and default aggregation of those data for various levels of programme oversight and for programme partners (NGO=non-governmental organization; WHO=World 

Health Organization) 

Type of data 

Stakeholder category 

Health care worker 
undertaking follow-

up 
Surgeon Supervisor 

District-level 
trachoma 

elimination 
programme 

manager 

Region-level 
trachoma 

elimination 
programme 

manager 

National 
trachoma 

elimination 
programme 

manager 

Partner 
NGO 

Funder WHO 

Session data Date of follow-up  By month By month By month By month By quarter By quarter By half-year 

Date of 
management 

 By month By month By month By month By quarter By quarter By half-year 

Patient 
demographic 
data 

Name         
Date of birth / age  By age group By age group By age group By age group    

Sex  By sex By sex By sex By sex By sex By sex By sex 

Patient tracking 
data 

Address locator         
Phone number         

Examination 
findings (for each 
eye) 

Scar indicating 
previous operation? 

 Count Count Count Count Count Count Count 

Number of eye 
lashes touching the 
eyeball 

 Count Count Count Count Count Count Count 

Evidence of 
epilation of in-
turned eye lashes? 

 Count Count Count Count Count Count Count 

Granuloma?  Count Count Count Count Count Count Count 

Eyelid contour 
abnormality? 

 Count Count Count Count Count Count Count 

Over-correction?  Count Count Count Count Count Count Count 
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Management 
decision (for 
each eye)11 

A. Offer surgery,  
B. Recommend 
epilation, C. Refer, 
D. Remove sutures, 
E. Request to return 
for follow-up, F. 
Other, G. No 
management 

 Count Count Count Count Count Count Count 

 

 

                                                           
11

 These decisions should not be mutually exclusive.  
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4.  System requirements 
A common system for registering patients with primary (previously un-managed) TT and tracking them 

through the patient pathway needs to be made available. Learning from systems that have already been 

partially or fully developed, requirements of the system include that it: 

 should be in a state of development which allows for rapid deployment at scale.  

 should collect all data deemed essential for either fulfilling the basic medico-legal need for 

recording the details of patient management, for tracking patients and facilitating their follow-up 

care, and/or for contributing to progressive improvement in programme performance. 

 should, where possible, remove the reliance on paper based data collection. Where this is not 

possible, the same workflow should be maintained for electronic and paper-based data collection, 

and supervisor activities should include data quality checks, which are automated in electronic 

systems. 

 should provide a mechanism for longitudinal data collection on a proportion of patients to 

determine patient outcomes. Programmes may also wish a certain proportion of patients who 

refuse surgery to be formally followed up to determine patient outcomes. 

 should allow for national programmes to collect more than the core data, in order to meet local 

needs. Data management should be the responsibility of national programmes; local capacity to 

undertake this task should be undertaken.  

 should take all standard measures to safeguard protected health information. Protected health 

information should only be accessible to health care workers who need it in order to contribute to 

the patient’s medical care. Data handling should comply with the Health Insurance Portability and 

Accountability Act of the USA [12], the United Kingdom’s National Health Service regulations, and 

the Commission Nationale de l’Informatique et des Libertés of France; doing so should ensure 

regulatory compliance in many other countries, though consultation should be undertaken in each 

country of intended use to ensure that this is the case.  

 should include protections and an audit trail to ensure patient data are not changed by 

unauthorized users. 

 should support multiple languages, including English, French, Spanish and Portuguese. 

 should accommodate collection of data from patients who cross domestic and international 

borders to seek care.  

 should, together with supporting processes, produce consistent data regardless of the model of 

delivery of surgery: fixed sites, outreach, and surgeons-on-motorbikes. 

 should help programme staff to ensure that information on interactions with the patient at each 

point of contact is communicated to the patient’s district hospital. 

 should assist users to collect high quality data. This might include, for example, photographs of 

complications to ensure consistency in diagnosis of the presence or absence of granulomata, eyelid 

contour abnormalities, and over-correction. 

 should assist users to follow, rather than contradict or over-ride, national and global policies on TT 

patient management, in terms of indications for surgery, epilation or referral; type of operation to 

be offered; use of adjunctive antibiotics; timing of follow-up; amongst other details.  

 should require minimal user training and be fully supported.  

 should produce reports that allow stakeholders to easily engage with relevant data.  

 

It should be noted that while a common database format for reporting is vital for oversight, specific 

adjunctive or alternative activities could be performed by specialized teams and systems at the direction of 

national programmes, with accompanying collection of additional data, provided the data collection 

systems are designed to be interoperable with the system proposed here. 

  

http://www.gpo.gov/fdsys/search/pagedetails.action?granuleId=CRPT-104hrpt736&packageId=CRPT-104hrpt736
http://www.gpo.gov/fdsys/search/pagedetails.action?granuleId=CRPT-104hrpt736&packageId=CRPT-104hrpt736
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5.  Constraints to system development and deployment 
5.1  Human resources for system development: available 

 

5.2  Human resources for training of system users: potentially available. Both surgeons and individuals who 

will undertake follow-up will need training and standardisation. 

 

5.2 Financial resources: potentially obtainable; costing of system development, scale-up and maintenance 

required 

 

5.3 Regulatory controls at country level: under review 

 

 

6.  Next steps 
Given the urgent need, participants recommended that WHO work towards commissioning the 

development of a system that meets the system requirements listed above.  

 

Further consultation with individuals, including national programme managers of several trachoma-

endemic countries with different social, medical and epidemiological characteristics, should be undertaken 

rapidly; an advisory group formed; and a draft system produced to allow field testing to begin by 30 

November 2015. The system should be ready to present to the WHO Alliance for Global Elimination of 

Trachoma by 2020 at its meeting in April 2016. 
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Annexes: 

Annex A: Agenda 

Discussion topic Question set 

1. Welcome, introductions, 
meeting goals  

 

2. Determining different 
aspects of workflow of 
trichiasis surgery 

A. What are the steps in the overall trichiasis surgery workflow, 
from local to global level? 

B. What data are needed for decision-making at each step? 
C. What data need to be collected to facilitate #B? 
D. For which of these data types would electronic data capture be 

beneficial? 

3. Key features of system A. Record keeping 
B. Format: smartphone / SMS / paper? 
C. Support for multiple languages 
D. Checklists 
E. Security 
F. Regulatory compliance 
G. Facilitation of patient follow-up 
H. Facilitation of referral, where appropriate 
I. Feedback to individual surgeons 
J. Reporting 

4. Next steps  

5. Wrap-up  
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Annex B: Participants 
 

Sarah Bartlett (Sightsavers) 

Colin Beckwith (Sightsavers) 

Whitney Goldman (Helen Keller International) 

Danny Haddad (Emory University) 

Stewart Jordan (London School of Hygiene & Tropical Medicine) via Skype for one session only 

Tom Millar (Sightsavers) 

Alex Pavluck (RTI) 

Virginia Sarah (International Coalition for Trachoma Control / Fred Hollows Foundation) 

Anthony Solomon (World Health Organization) 

Angela Weaver (United States Agency for International Development) 

Sheila West (Johns Hopkins University) 

 

Invited but unable to attend 

Andrew Bastawrous (London School of Hygiene & Tropical Medicine) 

Matthew Burton (London School of Hygiene & Tropical Medicine) 

Kelly Callahan (The Carter Center) 

Paul Courtright (Kilimanjaro Centre for Community Ophthalmology) 

Emily Gower (Wake Forest University) 

Khumbo Kalua (Blantyre Institute of Community Ophthalmology) 

Tom Lietman (University of California, San Francisco) 

Shannath Merbs (Johns Hopkins University) 

Emily Toubali (Helen Keller International) 

Serge Resnikoff (Organisation pour la Prévention de la Cécité) 
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