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This tra in ing deck is intended to  support the transm ission  of “how  to” and best 
practices for post-m arket m onitoring sentinel surveillance program m es for health  
centre staff and other equipm ent m onitoring personnel. 

It covers:

The objectives and outputs of sentinel surveillance

H ow  to  set-up  and m aintain  a  sentinel surveillance program m e

Links to  supplem entary tools for rap id  and effective  im plem entation

Contacts and further support

Purpose of this training deck



Complete guide to PMM Sentinel Surveillance

A  com plete  "H ow -to" guide to  PM M  Sentinel Surveillance 
is availab le  on  the IM D -PQ S W ebsite  and should  be read in  
conjunction  to  th is tra in ing deck:

https://extranet.w ho.int/prequal/im m unization-
devices/pm m -toolkit-sentinel-surveillance

This current train ing deck provides an  introduction.

A ll references to  « Sections » described in  th is tra in ing 
deck refer to  the m ain  H ow -to  G uide .

https://extranet.who.int/prequal/immunization-devices/pmm-toolkit-sentinel-surveillance
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INTRODUCTION

Post M arket M onitoring (PM M ) :
Is the co llection  and analysis of equipm ent perform ance data from  health  

and storage facilities to  enable  corrective  and preventive  action  leading to  
im proved CCE perform ance.

Sentinel surveillance :
W as identified  by a  PM M -strengthening W orking G roup

1
as a  key w ay to  

co llect standard ised  perform ance data at the country level and address an  

existing gap in  quality feedback on  equipm ent perform ance.

The approach w as p iloted  in  four countries, D RC, H aiti, Pakistan  and 
Bangladesh in  2020-2021.

1 The working group, chaired by WHO Product, Quality and Safety (PQS), currently has representatives from WHO (PQS and EPI teams), UNICEF (Programme 
and Supply Divisions), the Bill and Melinda Gates Foundation, the Gavi Secretariat, PATH, the Clinton Health Access Initiative, as well as independent experts
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INTRODUCING SENTINEL 
SURVEILLANCE

The sentinel surveillance approach has been selected for PMM
as it is a tried and tested data collection method. 

It is both rapid and cost 
effective and when well 
implemented can yield 
high quality results. 

The relatively small investment in time and resources, coupled 
with a low reliance on technology at the country level, means that 
the approach is more likely to be sustainable in the long term. 



DATA OWNERSHIP & SHARING

Performance data collected through sentinel surveillance programmes 
serves a dual purpose:
• provides the WHO Product, Quality and Safety (PQS) Team with 

data so that member states and UN purchasing agencies are 
assured of equipment suitability for use in immunization programs, 
and important insight into the reasons for equipment failure. The 
information can inform equipment specifications and verification 

• provides valuable performance data, at the country level that can 
be used to improve countries’ vaccine management systems.



METHODOLOGY OVERVIEW 

1. A list of sentinel surveillance sites is selected for routine 
monitoring of cold chain performance. 

1. The surveillance consists of monthly zero reporting from 
the sites (Section 2.4), based on a standard set of indicators 
(Section 4.3). 

1. The routine reporting (Section 2.7) is coupled with regular 
site visits, accompanied whenever possible by NIP CCE 
technicians, to verify data and follow up on findings. 



METHODOLOGY OVERVIEW

In addition:

A key component of the approach is failure analysis* (Section 2.9), 
which is carried out if the routine reporting indicates non-
functioning equipment. 

* The fa ilure analysis a im s to  conclude w hether the reported  

non-functionality is due to  a  equipm ent perform ance issue (i.e . 
design  fau lt) or other causes (i.e . pow er fluctuations or hum an error). 



KEY TOOLS FOR SET-UP & MANAGEMENT

TO O L U se in  PM M Tim ing

Site selection criteria
Guidance on how to select the sentinel surveillance sites –

Annex1 During the Set-up Phase

PMM indicators

A set of 10 key indicators to be reported on monthly for each of 

the CCE included in the surveillance. If certain thresholds are 

met the equipment is deemed non-functional until failure 

analysis can determine the cause - Annex 2

Training during the Set-up 
Phase, active use during 

Implementation Phase

PMM Taxonomy
Recommendedtermsand definitionsto describeCCE parts and 

failures–Annex3 Throughout PMM work

Follow-up and failure 
analysis questionnaire

A set of questions to guide the follow-up and failure analysis 

when CCE has been identified as non-functional –Annex 4
Training during the Set-up 
Phase, active use during 

Implementation Phase

ODK X Data collection 
application

Application for managing cold chain equipment, including 

inventory and maintenance. The application includes a data 

collection function for the PMM indicators and the follow-up 

and failure analysis - Annex 6 (access, et-up and use)

Training during the Set-up 
Phase, active use during 

Implementation Phase
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Human resources

• The hiring of a PMM Surveillance Officer is a key first step. 
� The Surveillance Officer’s profile and required experience is    

described in Section 4.5. 

• The Officer should be a proven project manager, experienced in 
cold chain, vaccine management and temperature monitoring 
procedures, with a good understanding of the national 
immunisation system. Experience of cold chain equipment 
maintenance is a plus. 



Human resources

• PMM is a full-time role, but it combines both project management 
and technical skills. It may be better shared by two officers; one 
responsible for management and coordination, the other 
responsible for the technical aspects.

• Sentinel Surveillance programmes also requires:
o Input from  N IP staff, especially  local technicians and staff at the 

participating health  facilities (see section 2.6 , ro les &  responsib ilities). 
Contracts or M oU s m ay be needed to  ensure fu ll participation. 

o Leadership  and involvem ent from  senior M oH  staff to  ensure that there  is 
fu ll buy-in  for a ll the  e lem ents of the p lanned Sentinel Surveillance. 



Selecting surveillance sites

Section 3.2 describes the criteria for selecting surveillance sites:
• Sites selected should include equipment from a range of 

manufacturers and a mix of easy and hard to reach areas, as well as 
well performing and low performing areas and health system levels.

• When selecting sites, the willingness and ability of local staff to 
participate should be considered.

• Sites should be selected in close collaboration with national and 
regional NIP programme staff using existing inventory, deployment 
and installation data. In some cases a sign off on the final list of sites 
from the MoH may be needed. 



Selecting surveillance sites

Box 1: Cold chain inventory as a data source 
Lessons from pilot countries show that the available inventory 
of cold chain equipment is often incorrect or not fully up to 
date and cannot be used on its own as a source of information 
for the selection of sites. During the Set-up Phase it is 
important to visit all the sites initially selected, update the 
inventory and, if needed, revisit and revise the list of sites to 
better reflect the reality on the ground. 



Developing a budget work plan

The pilots have demonstrated that the key budget lines for PMM are: 

1. human resources, 
2. training for surveillance set-up and
3. transportation to and from site visits. 
Depending on the country context, the cost of NIP technicians 
accompanying the Surveillance Officer on site visits for failure analysis
will need to be fully budgeted to ensure their participation.
In some cases, a small stipend may be necessary to ensure timely and 
quality reporting from health centre staff.



Developing a budget work plan

The budget and workplan should plan for routine site visits with at 
least two planned visits per year to each site, ensuring 
participation of NIP technicians/staff whenever possible. 

The plan should also include funds for ad-hoc site visits when 
failures have been detected. Depending on the number of sites 
being monitored these could be up to 1-2 visits a month.  



Setting up zero reporting from surveillance 
sites

B ox 2: FridgeTag as the source of reported 
tem perature  data

To ensure  com parability  of the data co llected  

it is recom m ended that the m onthly 
tem perature  data reported through PM M  is 

read  from  a FridgeTag. A n  essentia l step  in  
the set-up  of the Surveillance System  is 

therefore  to  ensure that a ll the  m onitored 
CCE have a function ing FridgeTag device  and 

health  centre  staff are  tra ined on their correct 
use. D etailed  gu idance on the use of 

FridgeTags is availab le  in  Section 3.11 .

Lessons from pilot countries 
show that a successful set-up 
ideally involves an initial visit to 
each of the sites to review and 
update the available inventory in 
the ODK-X data management 
tool and check the availability 
and functioning of FridgeTags
(see Box 2 and Section 3.11). 



Selection, set up and training on the data 
collection tools
• The ODK-X application is the recommended data collection tool 

for PMM but depending on the local context it might be more 
appropriate for some or all sites to report using WhatsApp or a 
simple excel sheet (see Section 3.7). 

• In cases where the reporting sites are not using ODK-X it is still 
recommended that all data be inputted into ODK-X at the central 
level. 

• Irrespective of which tool is used, there is a need to also collect 
monthly FridgeTag PDF read outs to allow for verification of the 
reported temperature data.



Selection, set up and training on the data 
collection tools

ODK-X set up and training : Open Data Kit-X is a 
comprehensive tool for the management of inventories and 
cold chain equipment. The application, that can be uploaded 
on to any Android smartphone, also includes the PMM 
indicators for routine monthly reporting as well as 
questionnaires for failure analysis follow up.

�Detailed guidance on how to set up ODK-X as well as 
training materials is available in Section 3.6. 



Selection, set up and training on the data 
collection tools

Other tools: Where the use of smartphones for reporting is 
not appropriate, a simple paper-based word or excel template 
can be used for reporting. One of the pilot countries used 
WhatsApp successfully to collect photos of paper-based 
reports filled in at the health facilities.

� Examples of templates can be found in Section 3.7.



Roles & responsibilities

Roles and responsibilities of all stakeholders from the health 
facility through to the national programme, as well as relevant 
development partners, should be clearly defined at the start. 

See next slide for 
specific roles & 
responsibilities

If PMM is implemented by an entity outside of the MoH there is a need to 
establish an agreement or MoU with the national authorities for the setting 
up of the sentinel surveillance sites and monitoring system. The MoU should 
include agreement on the sites selected, indicators to be monitored, 
workplan for surveillance activities and roles and responsibilities of 
designated government focal points.



Roles & responsibilities
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Monthly reporting from sentinel sites

• The Surveillance Officer should compile data on the 10 
PMM indicators from sentinel sites each month. 

• Reporting formats depend on the capacity at each site i.e. 
ODK-X, email, paper, WhatsApp or whichever is most 
appropriate. 

• The Officer will also collect FridgeTag PDF read outs to 
allow for verification of the reported temperature data. If 
the data is reported in another format the Officer will then 
input the data into the ODK-X application.



Routine site visits

• The Surveillance Officer should carry out routine surveillance 
visits each month to selected sites based on the workplan. 

• Each site should be visited at least twice a year. 
• The purpose of the routine visits is to improve the 

completeness of reporting and provide supportive 
supervision and feedback. 



Follow up and failure analysis

Monthly reporting will indicate if there is non-functioning equipment 
at any of the sentinel sites. 

Equipment is considered non-functioning if any of the following 
thresholds are met in the reported temperature data: 

▪ 5 or more heat alarms in a month
▪ 1 or more freeze alarms in a month
▪ 1 or more heat alarms with duration of 48h or more in a month



Follow up and failure analysis

When non-functioning equipment is reported, a two-step process is 
recommended to identify the cause of the failure. 

The Surveillance Officer starts by carrying out the ‘Follow up’ 
procedure, which is then followed by the full ‘Failure Analysis’
procedure, if needed.



Follow up procedure

The fo llow -up procedure is a  short questionnaire  that can  be conducted 

rem otely over the phone w ith  health  facility  staff and does not require  any 
technical know ledge or tools. The responses can  be recorded in  an  Excel sheet 

(see Section  3.4 for the tem plate) or recorded d irectly  into  O D K-X. 

The purpose of the Fo llow  up procedure is to  determ ine if a  technician  visit is 
needed or if im m ediate  cause(s) of fa ilure  can  be identified  and address by 

health  facility  staff or the Surveillance O fficer w ithout a  technician.

If the fa ilure  cause is know n after com pleting the Follow  up procedure, the 

com ponent that fa iled  and the fa ilure  cause(s) should  be recorded in  the Failure  
Reporting section  of the data co llection  tool. 



Failure analysis procedure

The fa ilure  analysis is a  detailed  questionnaire  that can  only by 
conducted on site  by a  tra ined co ld  chain  technician  w ith  a  set of tools. 
The responses can  be recorded in  an  Excel sheet (see A nnex 4 for the 
tem plate) or recorded d irectly  into  O D K-X. 

The purpose of the fa ilure  analysis procedure is to  identify the 
causes(s) of fa ilure  w hich  could  not be identified  or reso lved during the 
Surveillance O fficer’s in itia l fo llow -up. 

O nce identified , the com ponent that fa iled  and the fa ilure  cause(s) 
should  be recorded in  the Failure  Reporting section  of the data 
co llection  tool.



Failure analysis continued

N ote: Even w hen the Surveillance O fficer has the technica l background to  

carry out a  fu ll fa ilure analysis a lone, lessons from  the p ilot countries po int to  
the im portance of a lw ays invo lving  the re levant loca l technica l staff both  for 

their expertise  and ability  to  fo llow  up on identified  fa ilures.

N ote: Lessons from  the p ilot countries h igh light the im portance of sw iftly  
repairing  equipm ent and reso lving  problem s fo llow ing reporting  and fa ilure 

analysis. Th is is not on ly good practice  in  vaccine m anagem ent, but a lso  
helps to  ensure continued regular reporting  from  health  facility  staff w ho see 

im m ediate actions resu lting  from  their participation  in  PM M . 



Follow up and failure analysis

Box 2: Three causes of failure
• Performance Issues (i.e. faulty thermostat)
• Programmatic Issues (i.e. fridge door left open) and 
• External Issues (i.e. power fluctuations). 

Failures due to Programmatic or External factors can usually be 
identified using only the Follow up procedure, to fully investigate 
Performance Issues the Failure Analysis procedure is needed. 



Reporting to national authorities and WHO

PMMdata is owned by the country and the raw data set should 
be accessible to MoH at all times. If PMM is implemented by an 
entity outside of the MoH, basic analysis and key finding should 
be made available to MoH for review on a monthly basis. 

With country approval, the WHO PQS team takes on the role of 
custodian of data and its analysis at the global level. Each month, 
participating countries share the raw PMM data, FridgeTag PDF 
files and failure analysis findings with the PQS team. 



Quarterly in-country review of findings

Surveillance Officer convenes key technical national and/or 
regional cold chain staff and other relevant stakeholders on a 
quarterly basis to review the data and CCE performance issues 
identified, and to discuss necessary mitigation actions. 

Lessons from pilot countries show that regular review 
meetings with key stakeholders are especially important when 
PMM is being implemented by development partner 
organisations. 
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CONTACTS & FURTHER SUPPORT

WHO PQS Post-market monitoring
pqspmm@who.int

ODK -X Helpdesk – coming soon

mailto:pqspmm@who.int

