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ABSTRACT

Uganda has seen an increase in diabetes cases as well. The incidence is 1.4%, however the Eastern Region has seen
prevalence rates as high as 7.4%. As indicated by the insufficient (poor) diabetes care found particularly in rural
regions, the financial burden of diabetes is quite large and constantly growing, a burden that hurts the Ugandan
economy. The goal of this study was to determine how common diabetes mellitus and its consequences are at Hoima
Regional Referral Hospital. Using patient data who visited the hospital between January 2020 and December 2020,
a facility-based retrospective cross-sectional study was carried out at the Hoima regional referral hospital in Western
Uganda. The files that will be examined were selected using a straightforward random sample technique. Microsoft
Excel 13.0 was used to enter the data into the computer and STATA version 14.0 was used to analyze it. The
complications associated with diabetes mellitus were identified using bivariate logistic regression; odds ratios were
presented together with the 95% confidence interval p value, which indicated significance. Participants in the study
were 43.02 years old on average, with a standard deviation of 17.07 years. With an interquartile range of 29 to 56
years, the median age was 40 years. At a 95% confidence interval of 19.46 to 29.49, the total prevalence of diabetes
mellitus was 24.48% (70/286). The age group of 71 years had the highest prevalence of Diabetes Mellitus, with a
prevalence of 36.36% at a 95% confidence interval of 14.53-58.19, while the age group of 51 to 60 years had the
lowest prevalence, with 19.51% at a 95% confidence interval of 06.85-32.18. The research revealed that diabetes
mellitus was linked to 4 sequelae, including cardiovascular disease (cOR 2.18, 95% CI 1.26-3.77, P=0.005) and
neuropathy (cOR 2.31, 95% CI 1.31-4.06, P=0.004). FFoot damage (cOR 23.82, 95%CI 11.98-47.35, P0.001) and
retinopathy (cOR 1.91, 95%CI 1.05-3.48, P=0.034). At Hoima Regional Referral Hospital, the case fatality rate for
diabetes mellitus cases over the course of a year was 14.29%. Compared to the overall prevalence of diabetes mellitus
in Uganda, the prevalence of the disease at Hoima Regional Referral Hospital is greater. By initiating diabetic
patients on anti-diabetics early enough, ensuring that they take the medication as prescribed, and providing them
with self-management advice, it is possible to prevent all complications of diabetes mellitus.
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INTRODUCTION
Diabetes mellitus is a chronic disease caused by inherited and/or acquired deficiency in production of insulin by the
pancreas or by the ineffectiveness of insulin produced. Such a deficiency or ineffectiveness of insulin results in
increased blood glucose concentration which in turn damage many the body’s systems in particular the blood vessels
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and nerves [17. Two principle forms of diabetes mellitus exists namely; type 1 and type 2 formerly called insulin
dependent diabetes mellitus(IDDM) and non- insulin dependent diabetes mellitus(NIDDM) respectively of which
type 2 is the one mostly associated with HIV/AIDS patients [27]. The chronic hyperglycaemia of diabetes is
associated with long-term damage, dysfunction, and failure of different organs, especially the eyes, kidneys, nerves,
heart, and blood vessels [3, 4, 57.
With the change in lifestyle that accompanies improvement in earning, the prevalence of Diabetes Mellitus (DM)
(especially type 2 DM) has increased in tandem due to an increase in the number of people, especially in Africa, who
led a more sedentary, high-calorie-intake life [67].
Diabetes is a serious health condition associated with increased morbidity and mortality. According to the World
Health Organization 2016 global report on diabetes, there were an estimated 422 million adults living with diabetes
in 2014, with an estimated global prevalence of 8.5%. Prevalence has almost doubled from the rate of 4.7% in 1980
[1, 7]. ADA publishes annual evidence-based diabetes standards of care practice guidelines to optimize the quality
of care and health outcomes of people living with diabetes [87.
As aresult of the increased prevalence of diabetes, complications also have become more common and the physician
has to deal with diabetes complications more now than ever before [9, 107. Possible complications include heart
attack, stroke, kidney failure, leg amputation, vision loss and nerve damage. In pregnancy, poorly controlled diabetes
increases the risk of foetal death and other complications [11, 12, 18, 147. Diabetes and its complications causes
significant economic loss to people with diabetes and their families, and to health systems and national economies
through direct medical costs and loss of work and wages [157]. About 673 billion US dollars (12% of the global
health expenditure is spent on diabetes). While the major cost drivers are hospital and outpatient care, a contributing
factor is the rise in cost for analogue insulins which are increasingly prescribed despite little evidence that they
provide significant advantages over cheaper human insulin [167].
METHODOLOGY
Study design
A retrospective facility-based cross-sectional study design was conducted utilizing quantitative methods of data
collection.
Study area

The study was conducted at Hoima Regional Referral Hospital which is located in Hoima District.

Study population
The study population was all patients admitted in the male and female medical wards of Hoima Regional Referral
Hospital within the time scope of the study

Sampling Technique
Simple random sampling was used as the sampling technique for this study. According to [17] simple random
sampling involves choosing the respondents haphazardly without following any specific procedure. With this
method, the researcher defined the population, chose the sample size, listed the population, numbers were assigned
to the units, random numbers were found and files of the samples were selected. The aim of the simple random
sample was to reduce the potential for human bias in the selection of cases to be included in the sample. Each of the
files of diabetic patients had equal chances of being selected to be included in the study.
Sample size determination

Being a retrospective cross-sectional study, which involved review of patient records, all the files of patients admitted
in the medical wards of HRRH and attended between January 2020 to December 2020 were used in the study.

Inclusion criteria
All files of patients admitted and treated in the medical wards of HRRH within the time scope of the study will be
used for the study.

Exclusion criteria

e All files of patients admitted and treated in the medical wards with unclear and unverifiable data will be

excluded.
Study procedure
Fisher’s formula will be used to determine the Sample size
_z*p(1-p)
=—

Where,
n = Minimum sample size
Z = The table value for standard normal deviation corresponding to 95% significance level (=1.96)
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P = Prevalence of characteristic being estimated

d = Margin error, set at 0.05

The sample size of this study will be calculated using the estimated prevalence of 50% based on since there was no
similar study done in the local context and the value used for P will be 50%.

_z’p(1—p)
T a4z
_ (1.96)20.5(1 - 0.5) Page | 26
n= (0.05)2
38416 x0.5x 0.5
n= 0.0025
_ 3.8416x 0.25
"= 70,0025
n= 384

From above, our sample size was 364 participants but only 286 patient files were used in the study
Data collection Instruments
A data collection instrument provided a guide to the researcher to collect adequate data that was useful in answering
the research questions to achieve the study objectives. The researchers used questionnaires as the main data
collection tool. A questionnaire refers to a written form of questions that are systematically arranged to enable the
researcher come up with clear findings that can answer the research questions. Data was collected in a semi-
structured questionnaire containing sections for socio-demographic characteristics, prevalence of diabetes mellitus,
complications of diabetes mellitus and lastly the case fatality of diabetes mellitus.
Data analysis plan
Descriptive statistics of frequencies and percentages were calculated for categorical variables and presented in the
form of figures, tables and texts. Continuous variables were described in median (inter- quartile range, IQR) and
categorical variables were described in percentages. Continuous variables were compared using Mann-Whitney test
and categorical variables were compared using Chi-square test or Fischer’s exact test as appropriate.
The prevalence of diabetes mellitus at Hoima Regional Referral Hospital was analyzed in terms of frequency and
percentage with a 95% confidence interval and information was summarized in form of tables, pie charts and
narrations.
Ethical considerations
For this study to be ethical [187, the researcher put the following under his consideration.
RESULTS
The socio-demographic characteristics of patients who records were used are shown in table 1 below. It can be
observed that that majority of the study participants 28.32% (81/286) were in the age group of 18 — 30 years,
belonged to Catholic Religion 85.66% (102/286) living in rural areas of residence 60.14% (172/286), were married
66.78% (191/286), having no education 36.01 (103/286), were employed 65.38% (187/286) and had their ancestral
homes in Western Uganda 56.99% (163/286). Furthermore, results showed that minority 07.69% (22/286) of the
study were in the age group of 71 years and above belonging to Born again religion 07.84% (21/286), resided in
urban areas of residence 39.86% (114/286), were cohabiting 04.90% (14/286), and had attained primary level of
education 15.08% (43/286) meanwhile 84.62% (99/286) were unemployed and 13.29% (38/286) had their ancestral
homes in Northern Uganda.
Table 1; Shows Frequency distribution for socio-demographic Characteristics of the Study Participants.

Variable Frequency (n) Percentage (%)
Age in years
18 — 30 81 28.32
31 —40 64 22.88
41— 50 49 17.13
51— 60 41 14.34
61 —"70 29 10.14
>71 22 07.69
Religion
Catholic 102 35.66
Anglican 90 $1.47
Muslim 27 09.44
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Variable Frequency (n) Percentage (%)
Born Again 21 07.34
Others 46 16.08

Continuation of table 1
Area of Residence

Urban 114 39.86 Page | 27

Rural 172 60.14
Marital Status

Single 45 15.73

Married 191 66.78

Cohabiting 14 04.90

Divorced 36 12.59
Education

None 103 36.01

Primary 43 15.08

Secondary 73 25.52

Tertiary 67 23.43
Employment Status

Employed 99 34.62

Unemployed 187 65.38
Ancestral Region

Northern 38 13.29

Western 163 56.99

Eastern 28 09.79

Central 57 19.93

Descriptive summary statistics of age of study participants are shown in table 2 below. The mean age of the study
participants was 43.02 years with a standard deviation of 17.07. The median age was 40 years with an inter-quartile
range of 29 years to 56 years. The minimum age was 18 years whereas the maximum age was 80 years. The data on
age of the participants had a variance of 291.49 with a positive skewness of 0.49 and a kurtosis of 2.23.

Table 2; Descriptive statistics of age of study participants.

Observations Mean Std Dev Median IOR Min Max Variance Skewness Kurtosis

286 43.02 17.07 40 29, 56 18 80 291.49 0.49 2.23

Std Dev = Standard Deviation, Min = Minimum, Max = Maximum, IQR = Inter quartile Range

Table 8 shows the overall prevalence of diabetes mellitus among the study participants. As observed from the table,

the prevalence of diabetes mellitus was 24.48% (70/286) at a 95% CI of 19.46 — 29.49.
Table 8: The Overall Prevalence of Diabetes Mellitus
Diabetes Mellitus Frequency (n) Percentage (%) 95% Confidence Interval
No 216 75.52 70.51 — 80.54
Yes 70 24.48 19.46 — 29.49
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Chart Title
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Figure 1: A Doughnut Chat Showing the Overall Prevalence of Diabetes Mellitus
Table 4 below shows the type of diabetes mellitus which the study participants were suffering from. Out of the 70
study participants who had Diabetes Mellitus, Majority 82.86% (58/70) were found to be having Type 2 Diabetes
ata 95% CI of 78.81 — 91.91Mellitus meanwhile 17.14% (12/70) had Type 1 Diabetes Mellitus at a 95% CI of 08.09
—26.19.
Table 45 Type of Cervical Cancer Screening Done
Type of Diabetes Frequency (n=70) Percentage (%) 95% Confidence Interval
Type 1 DM 12 17.14 08.09 — 26.19
Type 2 DM 58 82.86 73.81 —91.91
Shown in table 5 is the age specific prevalence of Diabetes Mellitus among the study participants. It can be observed
that the age group with the highest prevalence of Diabetes Mellitus was the age group of >71yearshaving a
prevalence of 36.36% at a 95% CI of 14.53-58.19 meanwhile the lowest prevalence was observed in the age group of
51— 60 years having a prevalence of 19.51% at a 95% CI of 06.85-32.18. The difference in the prevalence of Diabetes
Mellitus across the different age groups was not statistically significant as the p value was more than 0.05.
Table 5: Age-Specific Prevalence of Diabetes Mellitus
S e Diabetes Mellitus Chi
participants in | Total Square P Value
Years No Yes (X?)
Count, Count,
% (95% CI) % (95% CI)
18-30  years 81 62 19
76.54% (67.12-85.97) 23.46% (14.03-32.88)
31-40 years 64 47 17
73.44% (62.32-84.56) 26.56% (15.44-37.68)
41-50  years 49 39 10
79.59 % (67.90-91.29) 20.41% (08.71-32.10)
51 -60 41 33 08
years 80.49 % (67.82-93.15) 19.51% (06.85-32.18)
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61-"70 29 21 08 3.015 0.698

years 72.41 % (55.11-89.72) 27.59% (10.28-44.89)
71 or + 22 14 08
years 63.64 % (41.81-85.47) 36.36% (14.53-58.19)

CI = Confidence Interval, p Value is Significant at 0.05 level
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Figure 2: Age-Specific Prevalence of Diabetes Mellitus
Table 6 below shows the distribution complications among study participants irrespective of whether they had
diabetes mellitus or not. Results showed that 42.66% (122/286) had cardiovascular diseases, 29.02% (83/286) had
neuropathies, 23.43% (67/286) had nephropathies, 23.43 (67/286) had retinopathies, 27.27% (78/286) were suftered
toot damage, more than half of the study participants 54.55% (156/286) had skin conditions, 21.33% (61/286) had
hearing impairment, 31.47% (90/286) had Alzheimer's Disease and lastly 80.42% (87/286) had depression.
Table 6: The frequency distribution of Complications among the Study Participants

Complications Frequency (n) Percentage (%)
Cardiovascular Disease

Yes 122 42.66

No 164 57.34%
Nerve Damage (Neuropathy)

Yes 83 29.02

No 203 70.98
Kidney Damage (Nephropathy)

Yes 67 23.43

No 219 76.57
Eye Damage (Retinopathy)

Yes 67 23.43

No 219 76.57
Foot Damage

Yes 78 27.27

No 208 72.73
Skin Conditions

Yes 156 54.55

No 130 45.45

Hearing Impairment
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Complications Frequency (n) Percentage (%)

Yes 61 21.33
No 225 78.67
Alzheimer's Disease
Yes 90 31.47
No 196 68.53
Depression Page | 30
Yes 87 30.42
No 199 69.58
A bivariate logistic regression was run to establish the complications which have associations with diabetes mellitus
among the study participants and the results are presented in table 7 below. Results of the analysis showed that 4
complications had statistical associations with Diabetes Mellitus, namely: Cardiovascular diseases, Neuropathy,
Retinopathy and Foot Damage. Study participants who had cardiovascular diseases were 2.18 times more likely to
be diabetic compared to those who never had cardiovascular diseases (cOR 2.18, 95%CI 1.26-3.77, P=0.005). Those
who had neuropathy were 2.31 times more likely to be diabetic than those who never had neuropathy (cOR 2.31,
95%CI 1.81-4.06, P=0.004). Patients who had retinopathy had 1.91 folds the odds of having diabetes mellitus than
their counterparts who never had retinopathy (cOR 1.91, 95%CI 1.05-3.48, P=0.034) and lastly, patients who had
foot damage were 23.82 times more likely to be having diabetes mellitus compared to their counterparts who never
had foot damage (cOR 23.82, 95%CI 11.98-47.35, P<0.001).
Table 7: Results of Bivariate Analysis to show The Complications Associated with Diabetes Mellitus among study
Participants
Diabetes Mellitus
Complications No Yes cOR (95% CI) P Value
Count, (%) Count, (%)
Cardiovascular Disease
Yes 82 (67.21) 40 (32.79) 2.18 (1.26-3.77) 0.005
No 134 (81.71) 30 (18.29) Reference
Nerve Damage (Neuropathy)
Yes 53 (63.86) 30 (36.14) 2.31 (1.31-4.06) 0.004
No 163 (80.30) 40 (19.70) Reference
Kidney Damage (Nephropathy)
Yes 51 (76.12) 16 (23.88) Reference
No 165 (75.34) 54 (24.66) 1.04 (0.55-1.98) 0.897
Eye Damage (Retinopathy)
Yes 44 (65.67) 23 (34.33) 1.91 (1.05-3.48) 0.034
No 172 (78.54) 47 (21.46) Reference
Foot Damage
Yes 25 (32.05) 53 (67.95) 23.82 (11.98-47.35) <0.001
No 191 (91.83) 17 (08.17) Reference
Continuation of table 7
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Skin Conditions

Yes 122 (78.21) 34 (21.79) Reference
No 94 (72.31) 36 (27.69) 1.37 (0.80-2.36) 0.249
Hearing Impairment
Page | 31
Yes 46 (75.41) 15 (24.59) Reference
No 170 (75.56) 55 (24.44) 0.99 (0.51-1.91) 0.981

Alzheimer's Disease

Yes 67 (74.44) 23 (25.56) Reference

No 149 (76.02) 47 (28.98) 0.92 (0.52-1.63) 0.773
Depression

Yes 67 (77.01) 20 (22.99) Reference

No 149 (74.87) 50 (25.18) 1.12 (0.62-2.03) 0.699

CI = Confidence Interval, cOR = Crude Odds Ratio, P Value is Significant at 0.05 level

As shown in table 8 below, the case fatality rate of Diabetes mellitus at Hoima Regional Referral Hospital was
14.29% in a period of one year.
Table 8: The Overall Case Fatality Rate of Diabetes Mellitus

Outcome Frequency (n=70) Percentage (%) 95% Confidence Interval
Alive 60 85.71 77.31 —94.12
Dead 10 14.29 05.88 — 22.69

Table 9 below shows the case fatality rate (CFR) due to the various complications associated with Diabetes Mellitus.
Cardiovascular rate had a CFR of 50.00%, Neuropathy had a CFR of 30.00%, the CFR of Nephropathy was 40.00%
meanwhile CRF of Retinopathy was 30.00%. Furthermore, Foot Damage had a CFR of 80.00%, the CFR of skin
conditions were at 60.00% whereas CFR of hearing impairment was at 20.00%. Similarly, Alzheimer’s disease had a
CFR of 20.00% meanwhile depression had a CFR of 40.00%.

Table 9: The Case Fatality Rate of Complications Due to Diabetes Mellitus

Presence of Complication
Complications Yes No
Count | % 95%CI Count % 95%CI
Cardiovascular Disease 05 50.00 12.30-87.70 05 50.00 12.30-87.70
Neuropathy 03 30.00 -04.56-64.56 07 70.00 35.44-100.05
Nephropathy 04 40.00 08.06-76.94 06 60.00 28.06-96.94
Retinopathy 03 30.00 -04.56-64.56 07 70.00 35.44-100.05
Foot Damage 08 80.00 49.84-100.10 02 20.00 -10.16-50.16
Skin Conditions 06 60.00 238.06-96.94 04 40.00 08.06-76.94
Hearing Impairment 02 20.00 -10.16-50.16 08 80.00 49.84-100.10
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Alzheimer's Disease 02 20.00 -10.16-50.16 08 80.00 49.84-100.10

Depression 04 40.00 03.06-76.84 06 60.00 23.06-96.94

DISCUSSION

This study showed that the prevalence of diabetes mellitus was 24.48% (70/286) at a 95% CI of 19.46 — 29.49. This
is higher than what was found in a meta-analytical study conducted in China in 2014 which revealed that region-
pooled prevalence was highest in the eastern region (8.0%, 95% CI: 6.1-10.0%) and lowest in the Western region
(4.6%, 95% CI: 8.3-6.0%) [197]. The discrepancy in the study findings can be attributed to the difference in the
study designs in that the previous study was meta-analysis meanwhile the present study was a hospital based
retrospective cross-sectional study. Contrary to the findings of the present study, a follow-up study conducted in
2018 by Wang and colleagues reported that among the Chinese adult population, the estimated standardized
prevalence of total diagnosed and undiagnosed diabetes was 10.9% (95% CI, 10.4%-11.5%); that of diagnosed
diabetes, 4.0% (95% CI, 3.6%-4.3%) [207]. These findings are all lower than what was found in the current study and
this variation could be due to difference in socio demographic characteristics as well as lifestyle of the study
participants since Diabetes Mellitus has been known to be a lifestyle disease. The result of the present study is not
in line with the results of a Ugandan Based study which revealed that the prevalence of Diabetes in Eastern Uganda
in 2013 was 7.4% (95%CI 6.1-8.8), using WHO criteria and 20.2% (95%CI 17.5-22.9) with ADA criteria [217].The
discrepancy in the study findings is probably due the variation in the age category recruited in the study whereby
the presented study considered participants aged 18 years and above meanwhile the previous study had a cut off
from 85 years to 60 years. Another study conducted in Kasese District on the prevalence of non-communicable
diseases reported the prevalence of diabetes to be 9 % [227], which is lower than the 24.48% found in the present
study probably because of the difference in the study periods of the 2 studies. In a wider geographical region unlike
the present study which was limited to one hospital. A population-based national survey, studied the prevalence and
correlates of diabetes mellitus in Uganda. Results revealed that the overall prevalence of diabetes mellitus was 1.4%
(95% CI 0.9-1.9%). The prevalence of diabetes mellitus in the urban areas was 2.7% (95% CI 1.4—4.1%), while the
prevalence was 1.0% (95% CI 0.5—1.6%) in the rural areas [237 . All these figures are lower than what was found in
the present study probably because the participants of the present study were more exposed to risk factors for
Diabetes Mellitus. Neuropathy: Results of the study showed that those who had neuropathy were 2.31 times more
likely to be diabetic than those who never had neuropathy. This is in agreement with a Chinese study back in 2010
which revealed neuropathy was one of the complications linked to Diabetes Mellitus [247]. The result of the present
study is in line with results of a study conducted from Spain which revealed that neuropathy was linked to diabetes
mellitus [257. Diabetic neuropathy is the most common type of neuropathies. It affects patients with both type 1
and type 2 diabetes, but it progresses more rapidly and its manifestations are more severe in type 1 diabetes [267].
Researchers think that over time, uncontrolled high blood sugar damages nerves and interferes with their ability to
send signals, leading to diabetic neuropathy [277]. High blood sugar also weakens the walls of the small blood vessels
(capillaries) that supply the nerves with oxygen and nutrients [287]. Diabetic retinopathy (DR) is the most frequent
complication of diabetes and remains the leading cause of preventable blindness in the working-age population in
developed countries [29, 307]. DR has long been considered a microvascular complication of diabetes; however,
growing evidence suggests that neurodegeneration is an early event in its pathogenesis [31, 327. There is robust
evidence regarding the relationship between blood glucose levels and the development and progression of DR.
Intensive versus conventional glycaemic management was associated with a 39% reduction in the risk of laser
photocoagulation in the type 2 diabetic population of the UKPDS [337. Tight versus less tight glycaemic control in
the type 1 diabetic population of the Diabetes Control and Complications Trial (DCCT) reduced the risk of new
retinopathy by 76% and of the progression of existing retinopathy by 54% [347. Individuals with diabetes have a 2—
3 folds risk of all-cause mortality [357]. Presence of diabetes is associated with increased mortality from infections,
cardiovascular disease, stroke, chronic kidney disease, chronic liver disease, and cancer [86, 37]. In addition,
although progress has been made in promoting population health and extending life expectancy, diabetes is the
second biggest negative total effect on reducing global health adjusted life expectancy worldwide [387].

Unlike the present study which determined the case fatality of diabetes mellitus for only one year, (397 studied the
case fatality of diabetes mellitus in Latvia for a period of 12 years and found that mortality in a population with
diabetes decreased statistically significantly from 57.76 per 1000 py in 2000 to 45.33 per 1000 py in 2012.
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CONCLUSION
The prevalence of diabetes mellitus at Hoima Regional referral hospital is higher than the national prevalence of
diabetes mellitus in Uganda. The study has concluded that cardiovascular diseases, Neuropathy, Retinopathy and
Foot Damage were the complications which had statistical associations with Diabetes Mellitus.

REFERENCES

1. 'WHO, 2016. (2016). GLOBAL REPORT ON DIABETES. 6.

2. ADA, 2010. (2010). DEFINITION AND DESCRIPTION OF DIABETES OTHER CATEGORIES OF Page | 33
GLUCOSE. 33. https://doi.org/10.2837/dc10-S062

3. William T. Cefalu, M. (2017). STANDARDS OF MEDICAL CARE IN DIABETES — 2017Standards of
Medical Care in Diabetes d 2017. The Journal of Clinical and AppliedResearch and Education, 40(January).

4. RKasozi, K. I, Namubiru, S., Safiriyu, A. A., Ninsiima, H. 1., Nakimbugwe, D., Namayanja, M., & Valladares,
M. B. (2018). Grain amaranth is associated with improved hepatic and renal calcium metabolism in type 2
diabetes mellitus of male Wistar rats. Evidence-Based Complementary and Alternative Medicine, Article ID
4098942. https://doi.org/10.1155/2018/409894:2

5. Keneth Iceland, K., Namubiru, S., Safiriyu, A. A., Ninsiima, H. 1., Nakimbugwe, D., Namayanja, M., &
Valladares, M. B. (2018). Grain Amaranth Is Associated with Improved Hepatic and Renal Calcium
Metabolism in Type 2 Diabetes Mellitus of Male Wistar Rats. Evidence-Based Complementary and
Alternative Medicine, Article ID 4098942, page 1-10. https://doi.org/10.1155/2018/4098942

6. Assah, F., & Mbanya, J. C. (2017). Diabetes in Sub-Saharan Africa. In Diabetes Mellitus inDeveloping
Countries and Underserved Communities (pp. 83—48). Cham: SpringerInternational Publishing.
https://doi.org/10.1007/978-8-319-41559-8_3

7. Lawal, O. A. (2016). A study of Vitamin D status of women with gestational diabetes mellitus in Abuja,
Nigeria. Faculty of Pathology.

8. American Diabetes Association (ADA) (2018) Executive Summary: Standards of Medical Care in Diabetes
2013. Diabetes Care, 36, S4-S10.

9. International Diabetes Federation. (2014). Idf Diabetes Atlas 2014 Update. Diabetes Atlas,Six Edition, 1—
14. https://doi.org/10.1016/].diabres.2009.10.007

10. Daniyan, M. O., Omoruyi, S. [., Onyeji, C. O., Iwalewa, E. O., & Obuotor, E. M. (2008). Pharmacokinetic
changes of halofantrine in experimentally-induced diabetes mellitus following oral drug
administration. African Journal of Biotechnology, 7(9).

11. Mills, L., Palmer, C.,, & Arya, R. (2015). Reducing diabetes-related complications inpregnancy.
British Journal of Midwifery, 23(12), 848-—
853.https://doi.org/10.12968/bjom.2015.23.12.84:8

12. Obeagu, E. 1., & Obeagu, G. U. (2018). Utilization of Antioxidants in the Management of Diabetes Mellitus
Patients. J Diabetes Clin Prac, 1(102), 2.

13. Obeagu, E. I, Okoroiwuy, I. L., & Obeagu, G. U. (2016). Some haematological variables in insulin dependent
diabetes mellitus patients in Imo state Nigeria. Int. J. Curr. Res. Chem. Pharm. Sci, 3(4), 110-117.

14. Okoroiwu, I. L., Obeagu, E. 1., San Miguel, H. G., Bote, S. A., & Obeagu, G. U. Characterisation of HLA-
DR antigen in patients type 1 diabetes mellitus in patient attending a tertairy hospital in Enugu, south-east
Nigeria. ACADEMIC JOURNAL. 38(1)104-110.

15. Petersen, M. (2016). Economic costs of diabetes in the U.S. in 2012. Diabetes Care, 39(7),1033—1046.
https://doi.org/10.2337/dc12-2625

16. Yang, W, Dall, T. M,, Beronjia, K., Lin, J., Semilla, A. P., Chakrabarti, R., ... Petersen, M.P. (2018).
Economic costs of diabetes in the U.S. in 2017. Diabetes Care.https://doi.org/10.2337/dci18-
0007

17. Henn, M., Weinstein, M. and Foard, N. (2006). A Short Introduction to Social Research. London: Sage
Publications.

18. Ugwu Chinyere Nneoma, Eze Val Hyginus Udoka, Ugwu Jovita Nnenna, Ogenyi Fabian Chukwudi and
Ugwu Okechukwu Paul-Chima (2023). Ethical Publication Issues in the Collection and Analysis of
Research Data. NEWPORT INTERNATIONAL JOURNAL OF SCIENTIFIC AND EXPERIMENTAL
SCIENCES (NIJSES) 8(2): 182-140. https://nijournals.org/wp-content/uploads/2023/07/NIJSES-32-
132-140-2023.pdf

19. Zuo, H., Shi, Z., & Hussain, A. (2014). Prevalence, trends and risk factors for the diabetes epidemic in
China: A systematic review and meta-analysis. Diabetes Research and Clinical Practice.

Hamdi, 2023
This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http:/ / creativecommons.org/licenses /by /4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited


http://creativecommons.org/licenses/by/4.0)
http://creativecommons.org/licenses/by/4.0)
https://doi.org/10.1155/2018/4098942
https://doi.org/10.1155/2018/4098942
https://nijournals.org/wp-content/uploads/2023/07/NIJSES-32-132-140-2023.pdf
https://nijournals.org/wp-content/uploads/2023/07/NIJSES-32-132-140-2023.pdf

20.

21.

22.

23.

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

https://doi.org/10.1016/j.diabres.2014.01.002

Wang, L., Gao, P., Zhang, M., Huang, Z., Zhang, D., Deng, Q., ... Wang, L. (2017).Prevalence
and ethnic pattern of diabetes and prediabetes in China in 2013. JAMA -Journal ofthe American Medical

Association,317(24),2515—2523.https://doi.org/10.1001/jama.2017.7596

Mayega, R. W., Guwatudde, D., Makumbi, F., Nakwagala, F. N, Peterson, S., Tomson, G.,& Ostenson, C.
G. (2013). Diabetes and Pre-Diabetes among Persons Aged 85 to 60 Years in Eastern Uganda: Prevalence
and Associated Factors. PLoS ONE, 8(8).https://doi.org/10.1371/journal.pone.0072554

Mondo, C. K., Otim, M. A., Akol, G., Musoke, R., & Orem, J. (2018). The prevalence anddistribution of
non-communicable diseases and their risk factors in Kasese district,Uganda. Cardiovascular Journal of
Africa, 24(8), 52—57. https://doi.org/10.5830/CVJA-2012-081

Bahendeka, S., Wesonga, R., Mutungi, G., Muwonge, J., Neema, S., & Guwatudde, D.(2016).
Prevalence and correlates of diabetes mellitus in Uganda: A population-basednational survey. Tropical
Medicine and International Health, 21(8), 405—416.https://doi.org/10.1111/tmi.12663

Liu, Z., Fu, C, Wang, W., & Xu, B. (2010). Prevalence of chronic complications of type 2diabetes mellitus
in outpatients - a cross-sectional hospital based survey in urban China.Health and Quality of Life Outcomes,
8. https://doi.org/10.1186/1477-7525-8-62

Alonso-Moran, E., Orueta, J. F., Esteban, J. I. F., Axpe, J. M. A, Gonzalez, M. L. M., Polanco, N. T, Loiola,
P. E., Gaztambide, S., & Nufio-Solinis, R. (2014). The prevalence of diabetes-related complications and
multimorbidity in the population with type 2 diabetes mellitus in the Basque Country. BMC Public Health,
14(1), 1-9.

Boulton, A. J. M,, Vileikyte, L., Ragnarson-Tennvall, G., & Apelqvist, J. (2015). The global burden of
diabetic foot disease. The Lancet, 366(9498), 1719—1724.

Emanuel, A. L., Nieuwenhoff, M. D., Klaassen, E. S., Verma, A., Kramer, M. H. H,, Strijers, R., Vrancken,
A. F. J. E, Eringa, E., Groeneveld, G. J., & Serné, E. H. (2017). Relationships between type 2 diabetes,
neuropathy, and microvascular dysfunction: Evidence from patients with cryptogenic axonal
polyneuropathy. Diabetes Care, 40(4), 583—590. https://doi.org/10.2337/dc16-1690

Ko, S. H., & Cha, B. Y. (2012). Diabetic peripheral neuropathy in type 2 diabetes mellitus in Korea. Diabetes
and Metabolism Journal, 36(1), 6-12. https://doi.org/10.4093/dmj.2012.36.1.6

Cheung, C. Y., Sabanayagam, C., Law, A. K., Kumari, N,, Ting, D. S,, Tan, G., Mitchell, P., Cheng, C. Y., &
Wong, T. Y. (2017). Retinal vascular geometry and 6 year incidence and progression of diabetic
retinopathy. Dzabetologia, 60(9), 1770-1781.

Yau, J. W. Y, Rogers, S. L., Kawasaki, R., Lamoureux, E. L., Kowalski, J. W., Bek, T., Chen, S.-J., Dekker,
J. M., Fletcher, A., & Grauslund, J. (2012). Global prevalence and major risk factors of diabetic retinopathy.
Diabetes Care, 35(3), 556—564

Sim¢, R., Stitt, A. W., & Gardner, T. W. (2018). Neurodegeneration in diabetic retinopathy: does it really
matter? Diabetologia, 61(9), 1902—1912.

Simé, R., & Hernandez, C. (2014). Neurodegeneration in the diabetic eye: new insights and therapeutic
perspectives. Trends in Endocrinology & Metabolism, 25(1), 23—33.

Turner, R., Holman, R, Stratton, 1., Cull, C, Frighi, V., & Manley, S. (2020). UK Prospective Diabetes
Study Group: Tight blood pressure control and risk of macrovascular and microvascular complications in
type 2 diabetes. BMJ, 317(7160), 703—713.

Nathan, D., Genuth, S., Lachin, J., Cleary, P., Crofford, O., & Davis, M. (2019). The effect of intensive
treatment of diabetes on the development and progression of long-term complications in insulin-dependent
diabetes mellitus. New England Journal of Medicine, 329(14), 977-986.

Yang, J. J., Yu, D.,, Wen, W, Saito, E., Rahman, S., Shu, X.-O., Chen, Y., Gupta, P. C,, Gu, D., & Tsugane,
S. (2019). Association of diabetes with all-cause and cause-specific mortality in Asia: a pooled analysis of
more than 1 million participants. JAMA Network Open, 2(4), €192696—192696.

Bragg, F., Holmes, M. V, Iona, A., Guo, Y., Du, H., Chen, Y., Bian, Z., Yang, L., Herrington, W., & Bennett,
D. (2017). Association between diabetes and cause-specific mortality in rural and urban areas of China.
Jama, 317(3), 280-289.

Policardo, L., Seghieri, G., Anichini, R., De Bellis, A., Franconi, F., Francesconi, P., Del Prato, S., &
Mannucci, E. (2015). Effect of diabetes on hospitalization for ischemic stroke and related in-hospital
mortality: a study in Tuscany, Italy, over years 2004—2011. Diabetes/Metabolism Research and Reviews, 31(8),
280—286.

Hamdi, 2023

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http:/ / creativecommons.org/licenses /by /4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited

Page | 34


http://creativecommons.org/licenses/by/4.0)
http://creativecommons.org/licenses/by/4.0)
https://doi.org/10.1016/j.diabres.2014.01.002
https://doi.org/10.5830/CVJA-

38. Chen, H., Chen, G., Zheng, X., & Guo, Y. (2019). Contribution of specific diseases and injuries to changes
in health adjusted life expectancy in 187 countries from 1990 to 20183: retrospective observational study.
Bmyj, 364

39. Pildava, S., Stréle, I., & Brigis, G. (2014). The mortality of patients with diabetes mellitus in Latvia 2000—
2012. Medicina, 50(2), 130—136.

Page | 35
CITE AS: Hamdi Kalmey Muhumed (2023). Prevalence of Diabetes Mellitus and Its
Complications at Hoima Regional Referral Hospital. NEWPORT INTERNATIONAL
JOURNAL OF PUBLIC HEALTH AND PHARMACY (NIJPP) 4(1): 24-35

Hamdi, 2023
This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http:/ / creativecommons.org/licenses /by /4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited


http://creativecommons.org/licenses/by/4.0)
http://creativecommons.org/licenses/by/4.0)

