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Abstract

Background

The cold chain is a supply of temperature-sensitive products that include vaccines, insulin,
chemotherapy drugs, and other treatments such as Oxytocin, therefore, millions of these products are
produced, transported, stored, and distributed worldwide yet the cost of these products and control of
temperature is essential in the healthcare industry. The research will help health workers to improve
the storage practices of cold-chain pharmaceutical products. The general objective was to assess the
cold chain storage practices of pharmaceutical products in Virika Hospital Kabarole district.

Methodology:

The study design employed was cross-sectional with a study sample of 36 respondents using struc-
tured and semi-structured questionnaires as a data collection tool, finally the data was analyzed using
Microsoft Excel.

Results

From the study findings, most respondents were nurses (77.7%), followed by clinicians (11.1%) and
pharmacy technicians and pharmacists (5.6%).within the hospital there was an automated generator,
and most of the respondents(94.4%) had connections to the automated generator and a few (5.6%)
had no connections yet and the following factors were found out to be affecting cold chain medicines;
unstable power supply to the hospital, time for the refrigerators being operative is limited and insuffi-
cient knowledge of some health workers (8.3%), about the accurate temperature under which the cold
chain can be maintained.

Conclusion

In conclusion, the overall factors that affect cold chain medicines were not such pleasing though the
health workers’ knowledge about cold chain practices was not alerting.

Recommendation

Thehospitaladministrationintouch withthe Ministry of Health should conduct trainingin hospitals
and health facilities that store or issue cold chain medicines to empower health workers with knowledge
for the storage of cold chain medicines.
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1. Background

The cold chain is a supply of temperature-
sensitive products that include vaccines, insulin,
chemotherapy drugs, and other treatments such
as Oxytocin which is used to induce uterine con-
traction during labor in health facilities (Hatch-
ett, 2017)

The personnel who handle pharmaceutical
products must have high levels of expertise so
they can take action to ensure that thetempera-
tures are not negatively affected by sub-standard
practices. But temperature monitoring systems
including temperature sensors should be avail-
able to monitor the storage of these cold chain
pharmaceutical products (Chen. et.al., 2011).

Temperature controlis akeypointin cold chain
operations and the most important factor when
prolonging the practical shelf life of pharmaceu-
tical products (Ruiz. et.al. 2012). The major- ity
of cold-chain pharmaceutical drugs are stable
enough to be preserved in cold chambers at 40C
before their use (Andrieu. et al., 2014). One of
the challenges encountered is the accidental freez-
ingofvaccineswhichisagrowingthreatandareal
risk for national immunization programs when the
potency of many vaccines can be compromised if
they are exposed to sub-zero temperatures in the
cold (Lloyd, 2015).

However, some of the challengesencountered
canbeaddressed withthetrainingofhealthwork-
ers, minor design modifications, and parent and
community education (Guillermet et al., 2015).
Accidental freezing can be avoided with the use
of sub-standard domestic cold chain equipment
instead of equipping the program with medical
refrigerators designed specifically for storing vac-
cines and temperature-sensitive pharmaceuticals

(Lloyd. et al.,2015).

1.1. General objective

To assess the cold chain storage practices of
pharmaceutical products in Virika Hospital Kaba-
role district.
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1.1.1. Specific objectives
» To determine the availability of functioning
storage equipment for cold-chain pharmaceu-
tical products.

» To find out the storage conditions of cold
chain pharmaceutical products.

e To determine the availability of power
backup services for cold chain pharma-
ceutical products.

2. METHODOLOGY

2.1. Study design

The research design refers to the overall strat-
egy utilized to carry out research that defines a
succinct plan totackle established research ques-
tions through the collection, interpretation, anal-
ysis, and discussion of data (Claybaught. et. al.
2020).

Incorporation of the design of the research
study will depend on the standpoint of the re-
searcher over their beliefs like the knowledge
and then reality often shaped by the disciplinary
areas, the researcher belongs to (Wright et.al.
2016).

The study design is a cross—sectional observa-
tion study of the suitability of storage practices
of cold chain pharmaceutical products in Virika
Hospital Kabarole district. This type of study
will enable me to collect the data efficiently.

2.2. Area of Study

The study is focused on the cold chain storage
of drugs in Virika Hospital located in a district
away from fort portal Kasese road. The geograph-
ical coordinates are 0038°16.0”N, 30016’06.0E.
(Latitude 0.637767, longitude 30.268329). This
research will be carried out for one month and
much emphasis will be put on equipment used
for cold storage, monitoring the temperatures of
pharmaceutical products, the presence of power
backup supply, and the pharmaceutical products
stored in the cold chain.
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2.3. Study population

According to the hospital statistics, the es-
timated health workers population is 40 work-
ers. This is the liable number of health work- ers
who work in cold chain systems like labora-
tories, stores, pharmacies, and inimmunization
programes.

2.4. Materials for the study
¢ Questionnaires

e Interviews

e Checklists

2.5. Sampling technique

Data collection was based on a purposive tech-
nique where only individuals who participate in
medicine storage, ordering, quantification, and
procurement were interviewed. This helped me
to get the right information about the cold chain
practices because these people had much more
content about the cold chain system.

2.6. Sampling procedure

I approached health workers in virika hospital
who participate in medicine storage and consent
forms were issued to them whereby those who con-
sented with me, were to be given questionnaires.

2.7. Sample size determination

The sample size used was estimated according
to the formula of sloveren’s

where

n=sample size required,

N=total population estimated, e=margin of
€error.

Considering a study population of 40 people

n=36

40=1 +40(0.05)

2.8. Data collection

The different methods that were used to col-
lect data included a survey, on-site observations
of processes, examination of records, and interac-
tion with respondents. The main primary data
gathering instruments for the survey were struc-
tured questionnaires as data collection tools.
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2.9. Inclusion and exclusion criteria

2.9.1. Inclusion criteria.

All health workers that work in pharmacies,
laboratories, stores, theatre maternity wards pe-
diatric wards, and those involved inimmunization
programs are all included.

2.9.2. Exclusion criteria.
All non-health workers in Virika Hospital like
administrators and security guards are excluded.

2.10. Ethical considerations

This research requires mandatory ethical clear-
ance from my institution Kampala School of
health sciences and my supervisor before I could
use or visit the hospital facility for the research.
Theethics of theresearchrequiresthat the partic-
ipants be given a written consent form that every
respondent will read and sign and finally, partic-
ipants given assurance through debriefing infor-
mation that all information shared will be used
purely for research purposes, they will be kept
confidential and the participants’ anonymity will
be maintained as only pseudonyms will be used
and participant’s names withheld. In all, each of
the questionnaires administered will contain an
informed consent sheet for each of the respondents
in line with ethical requirements.

2.11. Data collection tools

2.11.1. Questionnaires

A pre-tested, semi-structured questionnaire
with both open and closed questions written in
the English language was used to collect data.
Here large amounts of information were collected
from health workers within a short period and at
a relatively low cost.

3. STUDY FINDINGS:

3.1. To determine the availability of func-
tioning storage equipment’s for cold
chain pharmaceutical products.

From table 1, most of the respondents were
nurses (77.7%) followed by clinicians (11.1%) and
theleast (5.6%) were pharmacists and pharmacy
technicians.
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Table 1: Shows the distribution of respondents according to their occupation (N=36)

Respondents

Nurse 28
Pharmacy technician 2
Pharmacist 2
Clinician 4
Total 36

frequency Percentage (%)

777
5.6
5.6
11.1
100

Basingonthestudyfindingsrelatingtooccupa-
tion, majority were nurses (77.7%) and theleast
were (5.6%) pharmacists and pharmacy techni-
cians.

From table 2, most (83.3%) the respondents,
haveeverattended training about the storage dis-
tribution and handling of cold chain medicines as
compared to the list number (16.7%) of the re-
spondents who had never attended.

From table 3, all the respondents (100%) are
aware of the presence of the well- functioning stor-
age equipment’s in the hospital.

From table 4, all the respondents (100%) re-
ported that there are thermometers in the refrig-
erators for temperature monitoring in their differ-
ent departments for the storage of the cold chain
pharmaceutical products.

From table 5, all (100%) of the respondents
have the high and low temperature alarms in the
refrigerators in their respectivedepartments.

3.2. Tofind out the conditions for the stor-
age of pharmaceutical products.

From table 6, most of the respondents (91.7%)
knewthe temperature range for the storage of the
cold chain drugs whereas the least of the respon-
dents (8.3%) did not know the exact temperature
range.

From table 7, most (86.1%) of the respondents
had the instructions (sops) describing storage pro-
cedures, material handling and documentation
and a few (13.9%) respondents did not have.

From table 8, most (55.5%) of the respondents
thought that fault in the storage conditions can
be as a result of the unreliable power supply to
the facility, followed by 22.2% of the respondents
who also thought of the low level of knowledge

of the health care takers about the storage of the
cold chain medicines, 8.3% of the respondents
thought of the lack of gas and 5.6%of the respon-
dents thought of the delayed replacement of the
malfunctioning fridge.

From table 9, all (100%) respondents clearly
said that there is always daily temperature moni-
toring to ensure efficacy of the cold chain drugs.1,
majority of the respondents (94.4%) said they
have connections to the automated generator in
their departments in case of any power shortage
while the least (5.6%)said they are not to the au-
tomated generator.

3.3. To determine the availability of power
back up services for the cold chain
pharmaceutical products.

From figure 1, majority of the respondents
(94.4%) said they have connections to the auto-
mated generator in their departments in case of
any power shortage while the least (5.6%) said
they are not yet connected to the automated gen-
erator.

4. Discussion.

4.1. To determine the availability of func-
tioning storage equipment for cold-
chain pharmaceutical products.

From the study findings, it revealed that all
the respondents (100%) had functioning storage
equipment within their respective departments.
Thisimplies that the cold chain medical products
are being maintained up to the time of issuing
and the study results were in line with the study
that was conducted by the Republic of Lebanon
public ministry of Health, 2017. Where they rec-
ommended that the storage facility should provide
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Table 2: shows the distribution of the respondents if they have ever attended the training on the storage, distribution
and handling procedures of cold chain medicines. N=36

Response Frequency (f) Percentage (%)

Yes 30 83.3
No 6 16.7
Total 36 100

Table 3: Shows the percentage of the functioning storage equipments in the hospital N=36
Response Frequency(f) Percentage (%)

Yes 36 100
No - -
Total 36 100

Table 4: Shows the percentage of refrigerators with thermometer. N=36
Response Frequency (f) Percentage (%)

Yes 36 100
No - -
Total 36 36

Table 5: Shows percentage of the storage devices with temperature alarms. N=36
Responses Frequency (f) Percentages (%)

Yes 36 100
No - -
Total 36 100

Table 6: Shows percentage of the appropriate temperatures for the storage of cold chain medicines.

Responses Frequency (f) Percentage (%)
-5°c to +1°c - -

+2° to +8°% 33 01.7

+9°cto +15°¢c - -

+4°c to+8° - -

Don’t know 3 8.3

Total 36 100

Table7: Shows the percentages of the respondents if there are written instructions (sops) describing storage procedures,
materials handling and documentation. N=36

Responses Frequency (f) Percentages (%)

Yes 31 86.1
No 5 13.9
Total 36 100
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Table 8: Shows percentage respondent’s knowledge about what they think can lead to fault in the storage conditions at
the facility. N=36

Responses Frequency (f) Percentages (%)
Unreliable power supply 20 55.6

Lack of gas 3 8.3

Low level of knowledge of the health care takers 8 22.2

Relayed replacement of the malfunctioning fridge 2 5.6

All of the above 3 8.3

Total 36 100

Table 9: Shows percentage the respondents about if temperature monitoring is done regularly. N=36
Responses Frequency (f) Percentages (%)

Yes 36 100

No - -

Total 36 100
5.6%

Key

mYes

B No

Figure 1: Shows the distribution of respondsif they have an automated generator to caterfor the power shortage in the
hospital.
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thermostatic temperature control systems for all
temperature-sensitive pharmaceutical products.

From the study findings, it indicated that all
the respondents had temperature monitoring
equipment like thermometers within their cold
chain storage equipment to guide them in any al-
teration in the temperatures. This was in line
with the study that was conducted by the Re-
public of Lebanon’s public ministry of Health.

4.2. Tofind out the storage conditions for the
storage of the pharmaceutical prod- ucts.

From the study findings, they revealed that
most (91.7%) of the respondents knew the tem-
perature ranges or conditions under which cold
chainmedicinesshould bekept. Thisiscompared
to the least number (8.3%) of medical workers
who were not sure of the exact temperature ranges
the cold chain drugs aretobe stored. Thisimplies
that the rate at which cold-chain pharmaceutical
products deteriorate in potency is minimal. This
was in line with the study that was conducted by
Adamako,2012 where he said that temperatures
outside those (+20c to +80c) ranges may reduce
the potency of the cold chain medicine leading to
a lack of desired response of the drug.

From the study findings, most of the respon-
dents (55.6%), said that fault in the storage con-
ditions can be a result of the unreliable power
supply to the facility, followed by 22.2% of the
respondents who also thought of the low level of
thehealth caretakers about the storage of the cold
chain medicines, 8.3% of the respondents said the
lack of gas and 5.6%of the respondents said de-
layed replacement of the malfunctioning fridge.
This was in line with the survey that was con-
ducted on the facilities that issue the cold chain
drugs (Provision & Survey, 2015) and this showed
that unreliable power supply is a factor that leads
to faults in the storage conditions of the pharma-
ceutical products.
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4.3. To determine the availability of power
backup services for the cold-chain
pharmaceutical products.

Fromthestudy, the majority of therespondents
(94.4%) said they have connections to the auto-
mated generator in case of any power shortage
while the least (5.6%) said they are not yet con-
nectedtotheautomated generator. However, this
implied that cold chain medicines are being taken
under consideration irrespective of the few. This
was in line with the study conducted by (Options,
Rural, & Centers, 2017) that an unreliable energy
source adds to the challenges of cold chain drug
deterioration in potency.

The study conducted showed that the hospi-
tal has an automated generator to facilitate the
power shortage. This was confirmed by the re-
sponse of the respondents within the hospital
whereby all of them (100%) confirmed with it.

5. Conclusion.

Based on the general results of the study the
researcher concluded;

The overall results on the factors affecting cold
chain management practices of pharmaceutical
products, most of them were internal factors and
a few were external.

From the study findings, it was found that
many factors affect cold chain medicines. How-
ever, at Virika Hospital I found out that, the re-
frigerators are always switched off during night
hours as reported by some of the health workers.

Additionally, the unstable power supply to the
hospital contributed much to affecting the cold

chain medicines. This was evidenced by the

health departments that had not yet been con-
nected to the automated generator. They told
theresearcher that sometimes the power goes off
for almost half a day and their stock goes badin
terms of maintaining them without power.

Theresearcher also found out that some health
workers (8.3%) do not know the right temperature
range in which cold chain drugs are supposed to
be maintained. Thisis because a few of the health
workers (16.3%) rarely attend training about the
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storage, distribution, and handling of cold chain
medicines.

6. Study limitations.

Somerespondentshad not muchideaaboutthe
relative range of temperatures in which the cold
chain pharmaceutical products are supposed to be
stored.

Some respondents refused to disclose the infor-
mation needed from them.

7. Recommendations.

The administration of Virika Hospital should be
in touch with the Ministry of Health to educate
all health workers about the storage, transporta-
tion, and distribution of cold-chain pharmaceuti-
cal medicines. This can be effective by introduc-
ing this education training system in all health
facilities and hospitals because the missing stor-
age and poor transportation of these medicines
highly affect their potency and therefore putting
people’slivesathighrisk ofgetting other different
infections as aresult of immunizing them with an
appropriate drug stored under poor conditions.

Secondly, more research should be done on cold
chain medicines to find out other relevant fac-
tors that could cause alterations in cold chain
medicines.
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