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ABSTRACT

Background: Immunization helps save lives, protects
serious illness and is recognized as one of the most
effective public health intercessions available today.
However, the success of the programs depends heav-
ily up on the immunization supply chain management
including storage, transportation and handling of vac-
cines in a proper manner. It was therefore important
to assess the immunization supply chain and logistics
practice.

Methods: Institution-based cross sectional study
was conducted from september to october 2019 in
Ethiopian Pharmaceuticals Supply Agency (EPSA)
Jimma branch. Purposive sampling methods were
used because the hub has completed the \Woreda
level vaccine transition and have better experience on
vaccine management. Moreover, all staffs who direct-
ly engage on vaccine management were a respondent
in this study. For the analysis of the quantitative data
descriptive statistics supported by SPSS software
version 20 was applied, and for qualitative data docu-
ment analysis was done.

Results: The study result shows that, the branch has
sufficient positive storage capacity, but the available
negative storage volume only covers 65% of negative
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BACKGROUND

Immunization helps save lives, protects serious illness and is rec-
ognized as one of the most effective public health intercessions
available today. However, the success of the programs depends
heavily up on the immunization supply chain management in-
cluding storage, transportation and handling of vaccines in a
proper manner (Steele P, 2014).

Strong health supply chains are central to achieving positive
health outcomes. They deliver the medicines, vaccines, and other
supplies needed to save lives, prevent disease, and empower
people to live healthy lives (WHO, 2018). Immunization Supply
Chains (ISC) form a unique distribution channel due to their de-
pendence on a well-functioning end-to-end cold chain necessary
for ensuring vaccine potency to the last mile, and ultimately to
every person being immunized (WHO, 2015). Vaccine storage,
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storage capacity needed. Respondents were agreed
on bundling practice during distribution of vaccines,
disagree on refrigerated vehicle pre cold before loading
of vaccines, whereas strongly disagree on tempera-
ture of vaccine is always monitored during transpor-
tation and availability of adequate number of vehicle
for transportation of vaccines for which respondents
remained neutral. The investigator has observed as
continuous temperature loggers that track and record
cold room, refrigerator and freezer temperature were
not available to any of the storage facilities and the
there is no complete set of temperature records.

Conclusion: The study strongly indicates the need to
improve vaccine logistics supply chain management
practices, especially in the area of vaccine storage and
handling and temperature monitoring. EPSA and de-
velopment partners working on vaccine logistic and
supply chain management should have intensify their
technical and material support to improve the vaccine
management practices.
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ment, Immunization
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transport, and handling are therefore more challenging than most
other pharmaceutical products (UK Health Security Agency,
2013). Immunization supply chains require supply chain workers
to have specialized knowledge and competencies. They require
storage facilities to have cold rooms or refrigerators and the power
supply and technicians to keep them running. They require trans-
port vehicles that are either refrigerated or able to protect cold
boxes from heat extremes. And they require information systems
able to track vaccine-specific data, such as Vaccine Vial Monitor
(VVM) status, or Cold Chain Equipment (CCE) and temperature
excursion (CDC, 2015; CDC 2019).

Vaccine cold chain failure occurs when there is a break in any link
of the chain. Cold chain failure may occur due to a power failure,
staff error, equipment failure, etc. Preventing vaccine cold chain
failure requires: Properly functioning equipment, appropriate-
ly trained staff, clearly written procedures, and easily accessible
emergency operating protocols (Public Health, 2021).

According to CDC’s report, the Immunization Supply Chain
and Logistic (ISCL) system, was designed in the 1980. Starting
from its inception, it has supported the achievement of accept-
able vaccination coverage, using coping mechanisms to overcome
enduing challenges in vaccine storage, distribution and manage-
ment (WHO, 2014). A strong vaccine supply chain that improves
immunization in all Global Alliance for Vaccine Immunization
(GAVI) eligible countries like Ethiopia, take good ISCL as a back-
bone for its mission to be achieved (Steele P, 2014). In order to
provide an adequate supply of effective vaccine to support the im-
munization program, measures need to be in place to ensure the
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vaccines are maintained at peak efficiency, ensure they are free from bad
shipment and storage. The temperature should be safe as per the standard
at all point of the supply chain (from the manufacturer up to the last mile,
the service delivery point). Nevertheless, failure to adhere the proper cold
chain requirements will reduce vaccine potency, poor protection and even
risk on the child health. CDC says “It is better to not vaccinate than to ad-
minister vaccine that has been mishandled” (CDC, 2019).

According to WHO’s report, introduction of new vaccine to African coun-
tries has also increased storage requirement escalating the existing storage
problem (WHO, 2014).

Regarding personnels engagement on the immunization supply chain
logistics in all GAVT eligible Countries, generally untrained health workers
are performing this task (Steele P, 2014).

According to the WHO’s 2011 report, 50 percent of GAVI eligible coun-
tries reported a vaccine wastage rate in excess of WHO’s recommendation
and 20 percent states of Nigeria had experienced vaccine stock out. In this
same report, around 2.8 million vaccine doses are lost in five countries due
to cold chain failure and less than 10 percent of countries meet WHO rec-
ommendation for effective vaccine management practices. The report also
dictates 5 percent of GAVI eligible countries are underperforming on ISCL
and less than 25 percent of countries are operating at even a minimum
standard on the criteria of maintenance, stock management and distribu-
tion. Furthermore, only 29 percent of the countries meet a minimum stan-
dard for temperature control (WHO, 2014). Vaccine wastage assessment
done in India shows, wastage of all level of the supply chain for a six-month
period reflects that maximum wastage occur at the session Site (BCG vac-
cine has the maximum wastage of 61 percent) (UNICEE, 2010).

A case study done in Nairobi's cold chain supply logistics on the safety
of vaccine shows up to 52 percent of respondents conformed there was
poor validation and qualification of storage facility and monitoring device.
There was no different storage equipment for different vaccines up to 41
percent of the organizations and hence run a risk of cross contamination
and temperature excursions during storage which has compromised the
quality of vaccine. The research confirmed that validate systems with re-
spect to calibration of storage facility temperature probes, sensors and
thermometer were generally poor along the supply chain with only 34 per-
cent having satisfactory practice (Njuguna MW, et al., 2015).

In lower income countries of Africa, efforts to implement an efficient cold
chain supply process are often hampered by poor health delivery systems.
Low political commitment, low levels of investment, poorly maintained
cold chain, lack of human resource, poor disease surveillance and report-
ing systems which are key components of the logistics process are some of
the bottleneck issues observed in the system (Njuguna MW, et al., 2015).

According to WHO 2012 report, the average inventory holding point of
Ethiopia is conducted at five supply chain level was speculated to increase
the wastage rate (WHO, 2012). WHO reported that in Ethiopia 30 percent
of Cold Chain Equipment are nonfunctional due to lack of maintenance
(WHO, 2014).

Ethiopia, together with the global community launched EPI program since
1980’s with six traditional antigens. In order to adopt an end to end supply
chain of this program, the Ethiopian Federal Ministry of Health envisioned
the need for proper supply chain of vaccine together with the inception of
Pharmaceutical Logistics Master Plan (PLMP) in 2007 (EFMOH, 2013).
To improve vaccine management and distribution system, in 2014, federal
minister of health agreed to begin the formal transfer of responsibility for
management of vaccine and cold chain along with other health commod-
ities to the Ethiopian Pharmaceutical Supply Agency (EPSA) (PFSA, 2014)
where the transition from existing management system was conducted in a
phase based approach. For first phase of the transition, Mekelle, Bahir Dar
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and Jimma EPSA Hubs are selected. Commencing vaccine distribution
from these Phase I Hubs to Zones require forecasting of vaccine require-
ment for the catchment areas the hubs serve, submission of those fore-
casts using Vaccine Request Forms (VRF) to EPSA Central/FMOH EPI
team, and delivery of vaccines from EPSA Central to the hubs, as per their
requests. On top of this, EPSA Jimma was capacitated with refrigerated
vehicles and simplified the distribution system from the complex former
vertical system which was center-region-zone- Woreda-facility to a far
simpler and short cut of only three and four tier system; EPSA center-EP-
SA hub-Woreda/health facility (PFSA, 2017).

In line with this, the existing Health Commodity Management and Infor-
mation System (HCMIS) become one of the important tool for managing
the information system and inventory control of vaccines.

General objective

To assess the immunization supply chain and logistics practice at EPSA
Jimma branch

Specific objectives
« To assess the storage practice of vaccines at EPSA Jimma.

o To evaluate the positive and negative temperature storage capacity at
EPSA Jimma.

« To review the transportation means and adequacy of fleet for distribu-
tion.

« To assess the knowledge and skills of staff engaged on immunization sup-
ply chain management practice.

« To assess the temperature monitoring practice during storage and trans-
portation of vaccines from center to hub and from hub to Woreda/health
facility.

METHODS

Institution-based cross sectional study design was conducted to assess and
describe the nature, condition and degree of the present situation of im-
munization supply chain practice of the agency, mainly the storage and
distribution of vaccines. A descriptive design is ideal for studies that will be
carried out in a limited geographical scope and hence is logistically easier
and simpler to conduct considering the limitations of this study (Kothari
CR, 2004). The study was conducted from September to October 2019 in
Ethiopian Pharmaceuticals Supply Agency (EPSA) Jimma branch. EPSA
Jimma branch is located 554 km away from Addis Ababa in south western
part of Ethiopia with responsibility to serve public and private health fa-
cilities found in south western part of Ethiopia. The study population were
staffs involved on immunization supply chain management, these are the
stock and distribution officers, vaccine focal person, cold room managers,
refrigerated truck drivers, vaccine delivery personnel and the CCE main-
tenance technician.

Purposive sampling methods were used because the hub has completed
the Woreda level vaccine transition and have better experience on vac-
cine management. Moreover, all staffs who directly engaged on vaccine
management were a respondent in this study. The primary data was col-
lected by using structured questionnaires and standard check list obser-
vation. In addition, secondary data was collected from documents and re-
cordings from the manual and electronic recording tools. Qualitative and
quantitative data was collected and analyzed according to its type. For the
analysis of the quantitative data descriptive statistics supported by SPSS
software version 20 was applied, and for qualitative data document analysis
was done. SPSS mean and standard deviation was used to calculate and
show the experts experience on immunization supply chain practices, and
frequency and percentage were considered to present the respective prac-
tices
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RESULTS

The general characteristics of the respondent gives the clue that re-
spondents have the necessary understanding and knowledge about subject
matter and understand the objective of the study to respond each item in
the questionnaire.

The general demographic characteristics (age, gender, educational back-
ground and year of experience) of the respondents of the study were pre-
sented by using frequency statistics in Table 1, among 7 respondents 71.4%
(5) and 28.6% (2) were male and female respectively. With regard to age of
the respondents 14.3% (1) and 85.7% (6), of the respondents were in the
age category of 18 to 25 old, and 26 to 35 old respectively. Concerning edu-
cational level 57.1% (4), 28.6% (2), and 14.3% (1) were College diploma,
Bachelor’s degree and Postgraduate respectively. The respondent’s experi-
ence in the job were found to be 1-5, 6-10 and more than 10 years for 57.1%
(4), 28.6% (2), and 14.3% (1) of the respondents’ respectively with most of
them spent 1-5 years in EPSA Jimma.

Table 1: Demographic characteristics of respondents of the study

Variables | Frequency | Percentage (%)
Gender of the respondents
Male 5 71.4
Female 2 28.6
Age of the respondents
18-25 1 14.3
26-35 6 85.7
Educational background of the respondent
College diploma 4 57.1
Bachelor's degree 2 28.6
Postgraduate 1 14.3
Respondents years of experience in the agency
01-May 4 57.1
6-10 years 2 28.6
More than 10 years 1 14.3
Source: Survey data (2019)

Description of vaccine storage practice

Respondents were asked to rate the vaccine storage practice on a five point
Likert scale (strongly disagree, disagree, neutral, agree and strongly agree).
The mean was computed and utilized with the following assumption: if
the mean value is between 0 to 1.5 this implies the respondents strongly
disagreed, if the mean value is between 1.5 to 2.5 it implies the respondents
disagreed, if the mean value is between 2.5 to 3.5 it implies the respondents
were neutral, if the mean value between 3.5 to 4.5 implies the respondents’
agreed and a mean value 4.5 and above indicates the respondents’ strongly
agreed

The adequacy of storage capacity, responses computed for mean and
standard deviation. The respondents remained neutral on availability of
temperature monitoring device in the cold/freezer room (mean=3.00,
SD=1.00), disagree on availability of adequate negative storage space for
vaccines (mean=2.00, SD=0.00) and backup generator in case of power
outage (mean=2.33 and, SD=0.577). But they agreed on daily temperature
monitoring practice is in place (mean=4.00, SD=0.00), contingency plan
in case of cold room failure (mean=4.33, SD=0.577), and Safety warehouse
clothing is in place (mean=4, SD=0.00) and the respondents were strongly
agreed for adequacy of positive storage space for vaccines (mean=4.66,
SD=0.577) as shown in Table 2. A document review shows that 265,568
birth infants, 246,435 surviving infants, were rendering services from the
hub, and there is 90 m® gross volume of positive storage (+2 to +8 degree
Celsius), accordingly to WHO recommendation the available storage
space is adequate.
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Table 2: The mean and standard deviation values for adequacy vaccine

storage
Statement N |Mean| Std.
Deviation

There is adequate positive storage space for | 3 [4.6667| 0.57735

vaccines
There is adequate negative storage space for | 3 2 0

vaccines
There is temperature monitoring devicein | 3 3 1

the cold/freezer room

Daily temperature monitoring practiceisin | 3 4 0

place (temperature recorded twice daily)

There is backup generator in case of power | 3 (2.3333| 0.57735

outage

There is contingency plan in case of cold 3 |4.3333| 0.57735

room failure

There is proper Cold Chain Equipment 3 13.6667| 0.57735

(CCE) maintenance structure for corrective
and preventive maintenance

Safety warehouse clothing is in place 3 4 0

Distribution and transportation of vaccines

Respondents agreed on bundling practice during distribution of vaccines
(mean=3.8571, SD=0.69007), disagree on refrigerated vehicle pre cold be-
fore loading of vaccines (mean=2.0000, SD=0.81650), whereas strongly
disagree on temperature of vaccine is always monitored during transpor-
tation (mean=1.1429, SD=0.37796) and availability of adequate number
of vehicle for transportation of vaccines (mean=3.1429, SD=1.34519) for
which respondents remained neutral as shown in Table 3.

Table 3: The mean and standard deviation from survey data-distribu-
tion and transportation of vaccines

Statement N [Mean| Std.

Deviation
There is adequate number of vehicle for 7 |3.1429| 1.34519
transportation of vaccines
Refrigerated vehicle pre cold before loading | 7 2 0.8165
of vaccines
The temperature of vaccine is always moni- | 7 |1.1429| 0.37796
tored during transportation
There is bundling practice during distribu- | 7 [3.8571| 0.69007
tion of vaccines (integrating vaccine with its
consumables)

Knowledge of staff on vaccine management

Respondents were asked question for the recommended temperature
range for most vaccine stored and transported in degree Celsius and results
are summarized in Figure 1. Majority (71.4%) of respondents had know-
ledge on recommended temperature range for most vaccines stored and
transported and 28.6% of the respondents had no knowledge on recom-
mended temperature range for vaccines stored and transported (Table 4).

Majority 6 (86%) knew the correct definition for Vaccine Vial Monitor
(VVM), 5 (71%) knew the vaccine to be stored in freezer room and con-
ditioning of ice pack. The knowledge of shake test and WHO multi dose
vial policy was poor among a higher proportion of respondents, 5 (71%)
and 6 (84%), respectively. Just over half of the respondents 4 (57%) had
poor knowledge of freeze sensitive vaccines. Respondents trained on vac-
cine management had better knowledge of Vaccine Vial Monitor (VVM) 6
(86%), 5 (71%) knew conditioning of ice pack and 5 (71%) knew the vac-
cine to be stored in freezer room than untrained staffs as shown in Table 4.

Regarding training status of respondents on different areas of vaccine
management, on average 70% of employee had on service training and all
respondents were trained on VVM reading (100%) as shown in Table 5.
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Figure 1: Knowledge level of respondents on recommended tem-
perature range for most vaccines stored and transported in degree
Celsius
Table 4: Knowledge of respondents on sensitivity of vaccines to freeze
and light, shake test, Vaccine Vial Monitor (VVM), WHO Multi-Dose
Vial (MDV) Policy and conditioning ice pack

Statement Fre- |Percent-
quency| age (%)
Knows highly freeze sensitive vaccine 4 57
Knows Vaccine highly sensitive for light 3 43
Knows the vaccine to be stored in freezer room 5 71
Knows about shake test 2 29
Knows about Vaccine Vial Monitor (VVM) 6 86
Knows WHO multi dose vial policy 1 14
Knows conditioning of ice pack 5 71
Table 5: Training status of respondents on different areas of vaccine
management
Training on Fre- |Percent-
quency| age (%)
Correct storage temperatures 6 86%
Vaccines damaged by freezing 3 43%
Vaccines which can be frozen 4 57%
Vaccines which must be frozen 4 57%
VVM reading 7 100%
Shake test 2 29%
Temperature monitoring using the range of avail- 6 86%
able devices
Storage of diluents 5 71%
How to arrange vaccines in cold rooms, freezer 6 86%
rooms, refrigerators and freezers
Icepack conditioning 5 71%
Cold box/vaccine carrier packing 6 86%

Vaccines storage and handling practice

From one to one interview and document review, the investigator has ob-
served as continuous temperature loggers that track and record cold room,
refrigerator and freezer temperature were not available to any of the stor-
age facilities and the there is no complete set of temperature record. Tem-
perature-sensitive alarms that alert the cold chain officer via SMS during
prolonged exposure to out-of-range temperatures were also not available
at the storage areas. Temperature mapping and devices calibration was not
done for all cold rooms, freezers and refrigerators. The correct number and
placement of ice packs inside the cooler is important because too few ice
packs can fail to maintain the internal cooler temperature and too many ice
packs have the potential to freeze the vaccine and in this facility it is found
to be sufficient storage capacity for icepacks.

A written contingency plan in case of equipment failure, natural disaster,
or major power outage should be available. The contingency plan, pre-
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pared well in advance, should be prominently located, be freely accessible,
and include: Contact information for the relevant stakes, their role and the
elements or conditions. In the study area there was well organized contin-
gency plan was in place.

DISCUSSION

The result above showed that there are rooms for improvement in order
to ensure recommended good storage. Although respondents agree on all
items with some variables like availability of storage equipment for differ-
ent vaccine, contingency plan development and implementation of SOP
are relatively on lower scale in this range. Control of storage conditions and
temperature is essential in maintaining the quality of cold chain items and
in helping to protect patients from sub-standard or ineffective medicines
that may result from inadequate storage control (CDC, 2019). For measur-
ing vaccine storage unit temperatures, CDC recommends using only cali-
brated temperature monitoring devices with a Certificate of Traceability
and Calibration Testing (also known as Report of Calibration). Calibration
testing should be performed every 1 to 2 years or according to manufac-
turer’s suggested timeline. Temperature mapping should be done for all
storage areas (CDC, 2019).

Vaccines need specialized storage because of the very sensitive nature of
these biological products. As a result, the type of equipment used for stor-
ing vaccines needs to be specialized according to different temperature
zones, and the service level of storage. Storage capacity needs to be suf-
ficient to meet the immunization needs, and transport containers must
keep the vaccines in optimal condition throughout the journey. The study
was concerned about one aspect of cold storage whether or not the exist-
ing storage capacity is adequate to accommodate all vaccines (4 months
stock with 25% buffer stock in relation to its target population) need. This
assessment, therefore, tried to calculate the storage capacity based target
population, birth infant (265,568) and surviving infant (246,435) for all
available cold stores (Cold rooms, refrigerators and freezers) and com-
pared with WHO recommended storage capacity needed and the branch
has sufficient positive (+2°C to +8°C) storage capacity, but the available
negative storage volume only covers 65% of negative storage capacity need-
ed (WHO, 2014).

Immunization supply chains require supply chain workers to have special-
ized knowledge and competencies. They require storage facilities to have
cold rooms or refrigerators and the power supply and technicians to keep
them running. They require transport vehicles that are either refrigerated
or able to protect cold boxes from heat extremes. And they require infor-
mation systems able to track vaccine-specific data, such as Vaccine Vial
Monitor (VVM) status, or Cold Chain Equipment (CCE) temperature ex-
cursion (UNOPS, 2010). The distribution system of vaccines is concerning
with maintaining of the cold chain. The cold chain is the system of trans-
porting and storing of vaccine at the recommended temperature range
which is (+2°C to +8°C for refrigerator vaccines) and (-15°C to -25°C for
freezer vaccines).

In this study respondents agreed on bundling practice during distribution
of vaccines, Disagree on Refrigerated vehicle pre cold before loading of
vaccines, whereas strongly disagree on temperature of vaccine is always
monitored during transportation and availability of adequate number of
vehicle for transportation of vaccines for which respondents remained
neutral. Similar study conducted in coast region, Tanzania showed that the
main cause of delay in delivery of vaccines to the health centers was short-
age or lack of transport to distribute the vaccine. As indicated in similar
study lack of reliable transport at district level contributes to shortage of
vaccines at health facility level (Makuru M, 2012).

To maintain vaccines perfectly conserved from its manufacture through
administration requires an adequate cold chain infrastructure, compliance
to standards and effective management. At the end of the chain staffs that
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managing the vaccines must have adequate knowledge to manage the cold
chain. To improve management, the World Health Organization (WHO)
has created a set of practice guidelines for different service levels, which in-
clude immunization techniques, vaccine monitoring, cold chain manage-
ment and reporting systems (WHO, 2014). The study was tried to assess
the Knowledge of respondents on vaccine management on each routine
vaccine, appropriate storage conditions (temperature range), stages of
changes in Vaccine Vial Monitors (VVM) and actions to be taken on vials
with changed VVM, shake test, WHO Multi-Dose Vial (MDV) and ice
pack conditioning. Majority respondents knew the correct definition for
Vaccine Vial Monitor (VVM), the vaccine to be stored in freezer room and
conditioning of ice pack. The knowledge of shake test, and WHO multi
dose vial policies was poor among a higher proportion of respondents.

All personnel who handle deliver or receive vaccine shipments and any-
one who has access to the unit(s) where vaccines are stored need to have
the proper knowledge on vaccines. Vaccine storage and handling training
should be provided to all new personnel who handle or administer vac-
cines, including temporary staff. Continuing education for staff is essen-
tial when new vaccines are stocked and when there are any changes to the
storage and handling guidelines for a particular vaccine. It is mandatory to
familiarize the storage and handling of vaccines for all institutions engaged
on immunization supply chain activities (GAVT, 2014).

Temperature Monitoring is a critical part of good storage and handling
practice and it is necessary to undergo periodic calibration testing. Testing
should be performed every 1 to 2 years from the last testing date or accord-
ing to the manu—facturer’s suggested timeline. CDC recommends that test-
ing meets standards defined in the Vaccine Storage and Handling Toolkit.
If calibration testing indicates that the temperature monitoring device is
no longer accurate, it should be replaced (CDC, 2019). All vaccines and
their diluents must be stored and distributed within a cold-chain system
that maintains, at all times, the WHO-recommended temperatures ranges
for all types of vaccines (WHO, 2014). In study area there is no systematic
temperature monitoring, a complete set of manual temperature records/
temperature logger printouts for each and every cold room, refrigerated
vehicle, vaccine refrigerator and vaccine freezer and there temperature
records formally reviewed at least once a month in order to identify tem-
perature excursions and their causes and temperature mapping and a test
calibration were not done for all devices.

CONCLUSION

The study strongly indicates the need to improve vaccine logistics supply
chain management practices, especially in the area of vaccine storage and
handling and temperature monitoring. EPSA and development partners
working on vaccine logistic and supply chain management should have
intensify their technical and material support to improve the vaccine
management practices. In study area there is no systematic temperature
monitoring, a complete set of manual temperature records/temperature
logger printouts for each and every cold room, refrigerated vehicle, vaccine
refrigerator and vaccine freezer and there temperature records formally re-
viewed at least once a month in order to identify temperature excursions
and their causes and temperature mapping and a test calibration were not
done for all devices. This study just focused on logistics and supply chain
management practices in the case of EPSA Jimma, further research can be
carried out to cover the all EPSA branches to assess the magnitude of the
problem.

LIMITATIONS OF THE STUDY

This study focuses on the immunization supply chain practice mainly the
storage, handling and transportation of vaccines from center to hub and
from hubs to service delivery level (Woreda and health facilities). There-
fore, as the study area is limited to Jimma hub, it will have limitation on
representativeness of the agency as a whole.
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RECOMMENDATIONS

« EPSA and development partners should have to work more to improve
storage practices, by providing on job training/class room training, con-
tinuing supportive supervision, by temperature mapping and calibrating
cold rooms, freezers and refrigerators

« EPSA and development partners working in immunization logistics and
supply chain management should invest more on negative cold store de-
vices.

« EPSA need to strengthen the transport system of cold chain vaccines
according to their optimum temperature ranges, because the temperature
may affect their quality.

o EPSA-need to supply freezer tags to all cold chain warehouses which
can help in monitoring and recording temperature even when the store
managers in charge were absent.

« There must be a systematic temperature monitoring study been carried
out for the cold rooms.

« There must be a complete set of manual temperature records for each and
every cold room, freezer room, vaccine refrigerator and vaccine freezer.

« There must be a complete set of temperature recorder traces and/or tem-
perature logger printouts for each and every refrigerated vehicle.

o Temperature records should be formally reviewed at least once a month
in order to identify temperature excursions and their causes.
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