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Abstract

Background.

The purpose of the study was to determine the factors contributing to a shortage of diabetes
medicines in Kakindo health center iv, Kakumiro district. The specific objectives of the study were to
assess the knowledge of health workers about the procurement of diabetes medicines, to find out the
storage facilities of diabetes medicines, and to determine the prevalence of diabetes in the Kakumiro
district.

Methodology.

The study employed a cross-sectional study design to gather data on the specific objectives using a
simple random sampling technique to select the sample size of 50 respondents. Data was collected using
questionnaires written in English with semi-structured and open-ended questions designed based on the
specific objectives, systematically analyzed data manually, computed into frequency and percentages
using Microsoft Excel with illustrated figures like tables and pie charts.

Results.

The study established that most of the health workers knew what procurement of medicines was
(64.29%), 28.57% tried to explain procurement of medicines but lacked some ideas and only 7.14%
had no idea. The study showed that all the health workers knew the correct temperature for storing
insulin, the number of diabetes patients increased from 100 to 150 respectively and knowledge of health
workers about procurement of medicines was fair as 85.7% knew the proper quantification process.

Conclusion.

Storage of diabetes drugs during transit at the facility was well done asindicated by 100% knowledge
about storage temperature. The number of diabetes patients is increasing in the district.

Recommendation.

The researcher recommended that there should be organized seminars to educate the health workers
about proper procurement procedures. There is aneed to educate communities about diabetes and its
causes to curb the raising numbers. The government should provide more
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1. Background.

Diabetes mellitusisanincreasingglobal health
“ Corresponding author. problem. According to International Diabetes

Email address: giramulodokayi63@gmail.com Federation (IDF) 387 million people are living
(Mulodokayi Niwagira) with diabetes in the world and more than 22 mil-
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lion in the African region. By 2035 this number
will almost double (IDF, 2015).

According to (Mobula et al, 2018), there is
evidence to suggest that the prevalence of non-
communicable diseases (NCDs), in particular car-
diovascular diseases and diabetes, are being rec-
ognized as forming a substantial proportion of the
burden of disease among populations in Low- and
Middle-Income Countries (Mobulaetal., 2018)

Diabetes mellitus represents a set of autoim-
mune, metabolic, and genetic disorders that share
one major characteristic-hyperglycemia (Aoife,
2019). Diabeticmedicines are used tolowerblood
glucose levels when lifestyle changes such as diet
and exercise have not been successful. (Thomp-
son, 2023)

The number of people with diabetes rose from
108 million in 1980 to 422 million in 2014(Can-
ning, 2020). Prevalence has been rising more
rapidly in low- and middle-income countries than
in high-income countries (WHO, 2023).

Theshortage of diabetes medicinesremained a
problem in history up to the present date(Shukar
et al., 2021). The first-time drug shortage on
record could be traced back to the insulin short-
age in the early 1920s (Shukar et al., 2021). Since
then drug shortage is more common worldwide
(Unguru, 2019).

1.1. General Objective.

A study to determine factors contributing to a
shortage of diabetic medicinesin Kakindo Health
Centre IV, Kakumiro district.

1.2. Specific Objectives.

To assess the knowledge of health workers
about procurement of diabetes medicines in
Kakindo Health Centre iv, Kakumiro district.

To find out the storage facilities of diabetes
medicines in Kakindo Health Centre IV, Kaku-
miro District.

To determine the prevalence of diabetes in
Kakindo Health Centre IV, Kakumiro district.
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2. METHODOLOGY.

2.1. Study area

The study was carried out in Kakindo Health
Centre IV, Kakumiro Town Council, Bugangaizi,
Kakumiro, Western Region, Uganda.

2.2. Study design.

A cross-sectional study was used in the re-
search. The mainreason astowhycross-sectional
study design was used is because the design isrel-
ativelyinexpensive and takes uplittletimeto con-
duct, can estimate the prevalence of the outcome
of interest because the sample is usually taken
from the whole population, many outcomes and
risk factors can be assessed, useful for the public
health planning, and there is noloss to follow up.

2.3. Study population.

Health workers, patient registers, order forms,
and delivery notes were used.

2.4. Study variables.

These included both dependent and indepen-
dent variables.

2.4.1. Dependent variable.

The availability of diabetes medicines at
Kakindo Health Center IV

2.4.2. Independent variable.

Knowledge of health workers about procure-
ment of diabetes medicines

Storage facilities used to store the diabetes
medicines

The prevalence of diabetes patients in Kaku-
miro district.

2.5. Sample size determination.

Kish and Leslie’s method (Kish, 1965) wasused
to determine the sample size

Kish and Leslie’s formula, n= (Z"2pq)/ d"2

Where nis the required sample size

p is the estimated prevalence

z is the standard deviation at 95% confidence
interval d is the allowed error

z=1.96. p=18.5%. =0.185.d=0.5 q=
1-p. ,q=1-0.185= 0.815
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n= (1.96 x 1.96 x0.185 x 0.185)/ 0.5 X 0.5.
232

Using modified Kish and Leslie’s formula, N =
n/ (1+n/popn)

Where N is reduced sample size, n = 232,
Popn= target population is 70 N = 232/
(1+232/70) = 54

Therefore, my sample size will be 50 respon-
dents

2.6. Sampling technique.

Simple random sampling was used during the
study. The available staff concerned about the
procurement of diabetes medicines was randomly
selected and given questionnaires.

Randomly selected patients from the registers
were selected to determine the prevalence of the
disease, and order forms and delivery notes that
were used in December 2022 were randomly se-
lected. Simple random sampling was used because
of the short period of the study.

2.7. Sampling procedure.

Only those health workers who were concerned
about diabetes drugs were given questionnaires
for assessment. Patient registers for December
were checked for determining the number of pa-
tients that visited the facility. Randomly selected
order forms and delivery notes for December 2022
were used to determine the number of medicines
that were received by the facility.

2.8. Data collection method.

The questionnaire method was used to collect
the data

2.9. Data collection tool(s).

Questionnaires, patient registers, order forms,
and deliverynoteswereused tocollectdata. Pens,
calculators, and papers were used for data stor-
age.

2.10. Data collection procedure.

A copy of the questionnaires was given to a
smaller group of correspondents before doing the
actual research. Brief the correspondents about
theresearch and inform them about their privacy

Student’s Journal of Health Research Africa
Vol. 4 No. 9 (2023): September 2023 Issue
https://doi.org/10.51168/sjhrafrica.v4i9.534

Original article

and being in a position to leave the research at
any time they don’t want to continue. A ques-
tionnaire was given to them to fill in.

2.11. Quality control.

To ensure the quality of the research, I took
ample timeto collect data; only people concerned
about diabetes drugs were assessed, (including the
staff at the facility and diabetes patients).

2.12. Data analysis and presentation.

Thedatawaspresented in the form of pie charts
and tables.

2.13. Ethical consideration.

Before the study, a letter containing the reason
for the study was given to the DHO of the district
who permitted the start of the research. A copy
of the same letter was given to the in-charge of
the facility.

All the people who were to participate in the
research were briefed about the procedure to be
taken and forced about the fact that they were to
have maximum confidentiality of whatever infor-
mation they disclosed to me.

3. RESULTS.

3.1. DEMOGRAPHIC DATA.

The research classified the respondents accord-
ing to demographic factors like sex, age, place of
residence, profession, and experience in pharmacy
service. It was important for the researchers to
knowthe sex (gender) of the respondents to know
whether there was a relationship between gender
and practices carried out bypharmacy practition-
ers. It was important for the researchers to know
the age of respondents to whether respondents
were old enough to participate in the study. It was
important for the researcher to know the place of
residence of respondents as thiswould give anin-
sight into the accessibility of the workers. Know-
ing the profession and experience of the respon-
dentswould giveaninsightintowhetherthephar-
maceuticals are handled by skilled personnel.

In table 1, the study showed that 64.29% of
the participants were females and 35.71% were
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Table 1: Showing demographic data of the respondents. (n=14)

Variable studied Fre- Percentage (%)
quency
Age 5 35.71
20-25 3 21.43
26-30 4 28.57
30-35 2 14.29
35 and above
Total 14 100
Gender 5 35.71
Male Female 9 64.29
Total 14 100
Place of residence 14 100
Within Kakumiro district Outside Kakumiro district 0 0
Total 14 100
Profession Dispenser Nurse 1 7.14
Others (midwives, doctors etc) 10 71.43
3 21.43
Total 14 100
Experience 4 28.57
<2 years 8 57.14
>2years but <5years 2 14.29
>5 years and above
Total 14 100

males. 35.71% were aged between 20-25years,
21.43% were aged between 26-30 years, 28.57%
were aged between 30-35 years and 14.29% were
aged between 35 years and above. All the par-
ticipants lived within Kakumiro district as they
found easier to access their places of work. Fur-
thermore, the district had one dispenser (7.14%),
most of the professionals who handled pharma-
ceuticals were nurses (71.43%) and a few midwives
(21.43%). This is probably because Kakumiro
district is a yet a new district and the government
has not yet recruited professionals there.57.14% of
the professionals had an experience of more than
2years but less than 5years, 28.57% had an ex-
perience of less than 2 years and 14.29% had an
experience of 5years and above.

3.2. Knowledge of health workers about
procurement of drugs.

3.2.1. Assessing if health workers know the
definition of procurement.

In table 2, the majority of the respondents
64.29%, knew what the meaning of procurement
was, a few of the respondents tried to define
28.57% though they lacked some aspects. Very
few respondents had no idea about procurement
7.14%.

3.3. Source of medicines.

Intable 3, the study showed that most of the re-
spondents 71.43% received medicines from NMS.
A few of the medicines were received from dona-
tions and non from the JMS.

The study showed that most of the respondents
12(86%), knewthe proper quantification process
while few 2(14%), followed a wrong procedure.
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Table 2: showing knowledge of health workersabout procurement of drugs based on the ability to define.(n=14)

Variable

Deftnition of procurement Perfectly defined Tried but lacked some

aspect Had no idea a
Total

Fre- Percentage

quency (%)

941 64.29 28.57
714

14 100

Table 3: Showing source of themedicines (n=14)

Variable

Source of medicine NMSJMS Donations 10 0 4

Total

Frequency Percentage(%)

71.43 0 28.57
14 100

A pie chart showing knowledge about
quantification process

B proper procedure followed

B wrong procedure followed

Figure 1: Showing the quantification processes.

3.4. Checklist for medicines procured be-
tween June to December 2022.

To fill this checklist, order forms and delivery
notes were checked from June to December 2022.
The average of the medicines was calculated.

On average, by the time insulin mixtard was
ordered, stock at hand was only 2 bottles. A total
of 30 bottles were ordered and approved. When

it came to oral hypoglycemic, opkts of metformin
were in stock and only 10 pkts of 100tabs were
ordered and approved. Glibenclamide was also at
o pkts by the time it was re ordered. 10pkts of 100
tabs were ordered. All quantities were delivered
as ordered.
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Table 4: Showing Medicines procured between June to December 2022

Name of Average stock Average Average quantity Average quantity

Medicine at hand quantity Approved Delivered
ordered

Insulin 2 bottles 30 bottles 30 bottles 30 bottles

mixtard

Metformin 0 10 pkts of 100 10 pkts of 100 Tabs 10pkts of 100

tabs tabs Tabs

Glibenclamide o 1opkts of 100 10pkts of100tabs 10 pkts of

Tabs tabs 100tabs

Total 2 50 50 50

3.5. Storage facilities used to store cold
chain diabetes medicines.

3.5.1. Knowledge of health workers about
proper storage temperature used to
store insulin.

The study showed that 100% (14) of the health
workers knew the correct storage temperature to
store insulin.

3.5.2. Apparatus used in temperature mon-
itoring.
The study showed that the facility had a func-
tioning refrigerator and a thermometer to monitor
the temperature in the refrigerator.

3.5.3. Availability of published SOPs about
cold chain storage of insulin.

The facility had SOPs about storage of cold

chain medicines. These were found in the store
room where a refrigerator was found.

3.6. Patients diagnosed with diabetes.

3.6.1. Number of diabetes patients that were
received at the facility between June
to December 2022.

The study showed that there was a total of 150
diabetes patients in the whole district. These in-
creased from 100 patients in June to reach the
whole sum of 150 patients by December. This
implies 50 patients were newly diagnosed within
the time frame.

According to Figure 2, the highest percentage of
diabetes patients (50%) lived a sedentary lifestyle

and mainly not working. 27% of the patients were
office workers and a small percentage 23% were
farmers.

3.6.2. Level of care at which diabetic care
starts.

The study showed that anti-diabetes care was
initiated at health centers iv. However, diabetes
medicines were easily accessed at a health center
iii.

3.6.3. Availability of guidelines about dia-
betes care.

The facility had written guidelines about dia-
betes care and only one physician was easily ac-
cessed but only on Thursdays. Guidelines were in
the form of UCGs.

4. DISCUSSION.

4.1. Demographic data

Most, 35.71%o0f the respondents were aged be-
tween 20 to 25 years. This is probably because
most of theyoung patients are charismatic. Most,
64.29% of the respondents were females, this is
probably because females were easily approached
and willing to participate. By profession, 71.43%
of the respondents were nurses. This is because
nurses have a larger population countrywide com-
pared to any other professionals. Most of the re-
spondents 57.47% had an experience of greater
than 2 years but less than 5 years. This is be-
causemost oftherespondents wereyoungadults.
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B Mot working

A pie chart showing life style of diabetes
patients

W Office warker

Others (farmers)

Figure 2: Showing life style of diabetes patients.

5. Discussion

5.1. Knowledge of health workers about
procurement of medicines.

The majority of the respondents knew the
meaning of procurement. This is by (UNICEF,
2010) where procurement was defined as the pro-
cess of acquiring supplies after a properly selected
list of products at the best possible total cost, in
the right place and from the right source for the
direct benefit or use of corporations, individuals
or even governments(UNICEF, 2010.).

The majority, 71.43% of the respondents re-
ceived medicines from the NMS. Thisagreed with
research (Cook, 2010) where drugs were centrally
received. In Kenya, before the devolution, pro-
curement of drugs washandled at a national level
where the drugs were procured nationally as all
hospitals would send their requisitions to the Min-
istry of Health and theywould then be distributed
to the various hospitals nationwide, and the set-
tlement of funds to the supplier was done by the
national government(Wahome, 2019.). Afterde-

volution, this is the sole responsibility of the coun-
try governments where the money is distributed
to the countries which are responsible forthe run-
ning of all services in that country such as health.
The majority of the respondents followed the
correct procurement procedure. This is not in
agreement with a study carried out(Joy, 2017).
In a study carried out in Kenya, it was found
that there were problems in the quantification
of drugs to procure. The hospital had its quan-
tification based on its daily use and monthly re-
ports made. This helped to know the number
of patients treated in a given month and the
number of drugs dispensed to that population.
Poor quantification led to an overestimation or
underestimation of the drugs needed thus result-
ing in over-ordering or under-ordering of drugs.
In the case of over-ordering, it brought about the
challenge of drugs expiring before they had been
prescribed and this resulted in wastage of drugs
and funds as expired drugs became poisonous and
thus useless. In the case of under-estimation, it
resulted in drugs ending before the population
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served was reached thus resulting in a shortage
of drugs and patients being forced to buy medi-
cation(Joy, 2017).

5.2. Storage facilities used to store diabetes
medicines.

The study showed that all of the health workers
stored insulin at the correct temperature. This is
by (Bahendeka, 2019). In principle, insulin vials
should remain in a certain temperature range all
the time from the moment the insulin vials are
filled until the patient is using the insulin. After
manufacturers’ and the Food and Drug Adminis-
tration’s (FDA) recommendations, insulin should
ideallybestored in therefrigerator within arange
of +2C/36F and +8C/46F for long-term storage
until the expiration date (Bahendeka, 2019).

The study showed that 100% of the respon-
dents agreed they had well-written SOPs about
the storage of cold chain diabetes medicines at
the facility. This disagrees with the study by
(Adrienne A, 2010). According to the Journal
of Community Medicine and Health Education,
there is no systemic evaluation that was ever per-
formed (and made publically available) about how
well the transport of insulin from the manufac-
turer to the pharmacies (and the storage steps in
between) works, at least not in the US. No in-
formation about the details of the cold chain is
available. We are not aware of any coordinated
examination of insulin vials (and insulin pens) or
biological samples drawn from the supply pipeline
post-manufacture release using publically defined
methods (Adrienne A, 2010).

The study showed that the respondents had a
functioning automated refrigerator at the facility
which shut down when there were any deviation
from 2C to 8C. This was in line with research by
(Lioyd, 2015). In the cold supply chain, tempera-
ture fluctuation is managed by using qualified re-
frigerators and temperature monitoring systems.
Temperature monitoring is a requirement for all
steps in the distribution chain up to the point
that medications are dispensed to the patient and
could prove effective in reducing storage time out-
side the recommended temperature range for pa-
tients as well (Lioyd, 2015).
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5.3. The prevalence of diabetes.

Theresearch showed that diabetes care wasini-
tiated at the health center iv. However, diabetes
medicines were available at lower health centers.
This is not in agreement with the research done
(Ludwig-2017, 2017) about diabetes care in SSA.
The health service delivery structure for Tanza-
nia and Ugandais pyramidal with primary health
care services at its base. Despite policy stating
that primary care facilities should provide ser-
vices for diabetes, studies have demonstrated that
most dispensaries and health centers do not pro-
vide such services (Ludwig- 2017, 2017).

The majority of the diabetes patients lived a
sedentary lifestyle. This is in line with the re-
search done by (Manouk, 2013) about the causes
of diabetes. Rapid urbanization, increasingly
sedentary lifestyles, and unhealthy eating habits
have contributed largely to the increased preva-
lence of diabetes, estimated to be 5.7% and ex-
pected to rise to 6% by 2035. The prevalence of
pre-diabetes, a transition stage with blood glucose
levels higher than normal but not high enough to
be diagnosed diabetes is currently at 8.3% and
expected to rise to 9.3%by 2035. Therefore, in-
terventions to control the epidemic of diabetes
and hyperglycemia-related vascular complications
should start at this early stage of its development
(Manouk, 2013)

6. Conclusion.

Accordingtothe study, the knowledge of health
workers about procurement of medicines was fair
as 85.7% knew the proper quantification process.
Storage of diabetes drugs during transit and at
the facility was well done as indicated by 100%
knowledge about storage temperatures required
to store the medicines. Furthermore, the facility
had a well-functioning refrigerator. The number
of

diabetes patients are raising in the district.
This is indicated by the fact that over 50 patients
were diagnosed with diabetes between June to De-
cember 2022.
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6.1. Recommendation.

« There should be organized seminars to edu-
cate the health workers about proper procurement
procedures.

» Thereisaneedtoeducatecommunities about
diabetes and its causes to curb the raising num-
bers.

= There is a need to increase the tools used in
the diagnosis of diabetes so that health centers iii
also start initiating diabetes care.

» Government should provide more facilities for
cold chain storage. Likeautomated refrigerators.
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8. LIST OF ABBREVIATIONS AND
ACRONYMS.

DHO : District Health Officer

EMHSLU : Essential Medicine Health System
of Uganda IDF : International Diabetes Federa-
tion

JMS : Joint Medical Stores

LMIC : Low and Middle Income Countries

NCD : Non Communicable Diseases

NMS : National Medical Stores

SSA : Sub Saharan Africa

T2D : Type 2 diabetes

UAHEB : Uganda Allied Health Examination
Board
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