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ABSTRACT

Urinary tract infections (UTIs) pose a significant health concern, especially among individuals with diabetes
mellitus. This study aimed to evaluate the prevalence and associated factors of UTIs among diabetic patients
attending Kiryandongo Hospital in Uganda. A descriptive cross-sectional study design was employed, and data were
collected using structured questionnaires. A total of 86 diabetic patients participated, with the majority being aged
>50 years, married, and residing in rural areas. The prevalence of UTI among the studied patients was 14.0%. Age,
sex, area of residence, duration of diabetes, history of UTI, and history of catheterization were identified as
significant predictors of UTI. Females, older individuals, those with a longer duration of diabetes, and a history of
UTTI or catheterization were at higher risk of UTIs. These findings underscore the importance of screening and
early treatment of UTIs in diabetic patients to mitigate associated complications and improve health outcomes.
Public health interventions aimed at UTI prevention and management should be prioritized among diabetic
populations. Keywords: Urinary Tract Infections; Diabetes Mellitus; Prevalence; Associated Factors; Uganda
Keywords: Urinary Tract Infections; Diabetes Mellitus; Patients, Glucose

INTRODUCTION

Globally, it is estimated that about 150 million found to have relapsing UTI and 15.9% had
individuals are affected by urinary tract infections reinfection of the urinary tract compared to women
(UTlIs) annually, with a significant number of those without diabetes, who had 2.0% and 4.1% relapse and
affected being diabetics [1-87. The 2016 WHO reinfection, respectively [9, 107, and in other studies
report has shown that there is a marked increase in that have been done regionally, the prevalence of UTI
the number of people affected by diabetes, and this was found to be 10.2% in Uganda [117]

trend is scheduled to grow in geometric proportions Urinary tract infections (UTTI) are some of the most
in the next couple of decades [47]. In Africa, there is a common infections among diabetes patients [127]. An
gross change in people's lifestyles, tending more estimated 200 million individuals are affected by UTI
toward a westernized form of living. This has resulted yearly on a global basis, with a significant number of
in many cases of diabetes being recorded in young those affected being diabetics [127; the International
adults, from an estimated 35 million to 48 million Diabetes Federation (IDF) reported that in the year
from 2012 to 2017, and the target population for UTI 2016, there were 775,200 cases of patients suffering
is expanding due to the increasing diabetic cases from diabetes in Kenya. A study carried out in Sub-
across the continent [5, 6]. A study done in sub- Saharan Africa across different government hospitals
Saharan Africa in 2016 found that pathogens causing showed the magnitude of asymptomatic urinary tract
UTT in diabetic patients tend to be more resistant to infections among diabetic patients. Among the 2000
administered antibiotics than pathogens causing UTI diabetic patients involved in the study, it was found
in non-diabetic patients[77]. This increased resistance that 20.9% had asymptomatic bacteriuria [13, 147].
to antibiotics could be attributed to the frequent use They further showed that diabetic patients are at a
of antibiotics, which is prompted by frequent higher risk of contracting an UTI than non-diabetic
infections in diabetic patients [87. In a study carried patients. According to a study carried out on
out on profiles of Ugandans with diabetes mellitus, it asymptomatic bacteriuria among diabetic patients
was found that 7.1% of women with diabetes were attending Mulago National Referral Hospital, the
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results obtained showed that diabetes patients are
40% more prone to UTI due to metabolic disorders
and lowered immunity than non-diabetic 5% in the
same cohort study [15, 167. Considering the fact that
UTTI is the leading cause of morbidity among
diabetics, a high prevalence of diabetes is likely to
translate to a high prevalence of UTT [127. Due to
the weakened immunity and metabolic disorders
among diabetics, the effects of UTT are adverse in this
category of individuals. Complications associated
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with UTT cases among diabetics increase the financial
burden on health authorities [177]. Early detection
and treatment of UTI among diabetics could
ultimately reduce morbidity, mortality, health care
costs, and diabetes-related complications in the
future. Also, there is a knowledge gap about the
prevalence and associated factors of UTIs among
diabetics; therefore, this study seeks to find out the
prevalence and associated factors of UTIs among
diabetics in order to fill out the knowledge gaps.

METHODOLOGY

Study Design
The study was a descriptive cross-sectional study.
Interviews were conducted using a structured
questionnaire developed to collect the relevant data
to meet the aims and objectives of the study.

Area of Study
The study was done at Kiryandongo Hospital. The
hospital was located in Kikube parish, Kiryandongo
town council, and Kibanda constituency in
Kiryandongo district, western Uganda. It was a
government-owned hospital established in 1974 and
has a 110-bed capacity. The coordinates of the
hospital are 01°52’46"N32°03’43"E. It was located
along the Kampala-Gulu highway, about 50km
northeast of Masindi General Hospital and
approximately 101 km northwest of Hoima regional
referral hospital (Hoima city). The hospital serves
people from Hoima, Masindi, Kiryandongo, and
surrounding districts. Kiryandongo Hospital offers
diabetic care.

Study Population

The study population was diabetes mellitus patients
attending Kiryandongo Hospital.

Sample Size
The incidence rate of UTT was estimated to be 6% (as
shown in some studies done in developing countries).
Determined using the formula for simple random
sampling using single proportions given by Kish
Leslie [187].
n=_z%pq

d2
Where;

n = Sample size

z = z value corresponding to a 95% level of

significance = 1.96
p = expected proportion of population 6 = 0.06
q=(1-p)=(1-0.06) = 0.94
d = absolute precision (5%)
Therefore, from the above sample size is:
n= 1.962X0.06X 0.94
0.05 X 0.05

n = 86 members were recruited into the study.
Sampling Procedure
Purposive sampling was used for the study, and all
diabetic patients attending Kiryandongo during the
time of the study were requested to participate in the
study.
Inclusion Criteria
All diabetic mellitus patients attending Kiryandongo
Hospital.
Exclusion Criteria
i Diabetic patients who did not consent to
take part in the study.
il. Terminally ill diabetic patients.
Data Collection
Patients were recruited by the principal investigator
or research assistants. They were informed of the
intended study, consent was assured, and patients
were assured of confidentiality. Research assistants
filled in the data collection sheets attached to the
patient file with the help of the staff on duty.
Respondents were interviewed in English or their
own language with the help of an interpreter,
depending on which language they were conversant
with.
Ethical Considerations

The proposal was presented to the school
administrator for approval prior to beginning the
study. Permission was obtained from the faculty dean
of clinical medicine and dentistry at Kampala
International University Western Campus for the
study. The study was carried out in accordance with
existing ethical guidelines. Informed consent was
sought from every patient before the questionnaire
was administered. Then, permission to collect data
from different files was helpful. Confidentiality was
held at all costs; no information was divulged to
anyone other than the researchers. All the
information that was obtained from the study was
treated with the utmost confidentiality and was used
only for the intended purpose.

RESULTS

Socio-demographic Characteristics of Study
Participants

Diabetic patients with or without symptoms of UTI
were enrolled into the study during the study period.
A total of 86 patients with diabetes were included in
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the study. Majority (57.0%) were aged >50years, (37.2%), male (59.8%) and were residing in rural
married (67.4%), attained secondary education areas (57.0%) as illustrated in table 1 below.

Table 1: Baseline socio-demographic characteristics of the study participants

Variable Frequency(N=86) Percentage (%)
Age(Years)

<30 11 12.8
31-49 26 30.2
=50 49 57.0
Marital status

Married 58 67.4
Single 28 32.6
Level of education

No formal education 15 17.4
Primary 27 31.4
Secondary 32 37.2
Tertiary 12 14.0
Sex

Male 51 59.8
Female 35 40.7
Area of residence

Urban 87 43.0
Rural 49 57.0

The prevalence of urinary tract infection among the studied patients was 14.0% (12).

= UTI = No UTI

Figure 1: Prevalence of urinary tract infections among patients with diabetes

At bivariate analysis, a statistically significant duration of diabetes, history of UTI, history of
correlation was observed between age, marital catheterization and knowledge of UTI with UTI
status, level of education, sex, area of residence, among patients with diabetes (Table 2).
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Table 2: Bivariate logistic regression analysis of factors associated with UTI among patients with diabetes

Variable N UTI COR (95% CI) P-value
Age(Years)
<30 11 01(9.1) Reference
31-49 26 03(11.5) 1.58(0.65-2.40) 0.021
=50 49 08(16.3) 2.07(1.02-4.57) 0.049
Marital status
Married 58 09(15.5) 1.86(0.98-3.21) 0.098
Single 28 03(10.7) Reference
Level of education
No formal education 15 03(20.0) 2.34(1.13-4.36) 0.062
Primary 27 05(18.5) 1.49(0.85-2.20) 0.075
Secondary 32 04(12.5) 0.92(0.52-1.44) 0.472
Tertiary 12 01(8.3) Reference
Sex
Male 51 07(13.7) Reference
Female 35 05(14.3) 8.16(1.50-6.72) 0.136
Area of residence
Urban 37 04(10.8) Reference
Rural 49 08(16.3) 2.91(0.79-5.64) 0.079
Duration of diabetes
<5years 35 02(5.7) Reference
>5years 51 10(19.6) 3.84(1.87-7.40) 0.006
History of UTI
Yes 21 05(23.8) 6.75(2.66-10.29) 0.052
No 65 07(10.8) Reference
Use of detergents while bathing
Yes 19 02(10.5) Reference
No 67 10(14.9) 1.09(0.54-2.67) 0.530
History of catheterization
Yes 07 02(28.6) 6.28(2.95-8.17) 0.008
No 79 10(12.7) Reference
Knowledge of UTI
Yes 5% 04(7.4) Reference
No 32 08(25.0) 1.93(1.04-4.29) 0.106
Other chronic illnesses
Yes 19 05(26.3) 1.20(0.57-3.10) 0.714
No 67 07(10.4) Reference
Age, sex, area of residence, duration of diabetes, statistically significant at multivariate logistic
history of UTT and history of catheterization were regression analysis (Table 3).
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Table 3: Multivariate analysis of factors associated with UTI among patients with diabetes

Variable N UTI AOR(95% CI) P-value

Age(Years)

<30 11 01(9.1) Reference

31-49 26 03(11.5) 1.15(0.33-1.72) 0.087

=50 49 08(16.3) 1.69(0.65-3.24) 0.003

Marital status

Married 58 09(15.5) 0.94(0.61-2.06) 0.087

Single 28 03(10.7) Reference

Level of education

No formal education 15 03(20.0) 1.87(0.91-8.57) 0.055

Primary 27 05(18.5) 1.04(0.63-1.89) 0.063

Secondary 32 04(12.5) 0.51(0.29-1.13) 0.518

Tertiary 12 01(8.3) Reference

Sex

Male 51 07(13.7) Reference

Female 35 05(14.3) 2.93(0.68-5.50) 0.002

Area of residence

Urban 37 04(10.8) Reference

Rural 49 08(16.3) 2.36(0.41-5.07) 0.025

Duration of diabetes

<5years 35 02(5.7) Reference

>5years 51 10(19.6) 8.10(1.12-6.54) 0.007

History of UTI

Yes 21 05(23.8) 5.62(2.00-8.61) 0.045

No 65 07(10.8) Reference

History of catheterization

Yes 07 02(28.6) 4.97(2.30-7.36) 0.089

No 79 10(12.7) Reference

Knowledge of UTI

Yes 54 04(7.4) Reference

No 32 08(25.0) 1.00(0.75-3.52) 0.078
DISCUSSION

Long-term studies have linked diabetes mellitus to an
increased risk of urinary tract infections.
Furthermore, it is well known that individuals with
diabetes have an increased risk of UTI complications,
with the urinary tract being the most common
location of infection among patients with diabetes.
The prevalence of UTI among patients with diabetes
in this study was 14.0%. This is lower compared to
33.9% and 51.3% reported in Ethiopia and Egypt,
respectively[12, 197. The study finding is also lower
than the 20.6% reported in Kenya [207]. Furthermore,
the prevalence is lower than the 40.2% reported in
Tanzania [217]. Additionally, the prevalence is lower
compared to 22.0% reported in eastern Uganda [227].

However, the study finding is lower than the 9.2%
reported in Ghana [237. The difference could be due
to variations in socio-demographic characteristics.

The results of the study revealed that age, sex, area of
residence, duration of diabetes, history of UTI, and
history of catheterization were significantly
associated with UTI. The odds of developing UTI
were observed to increase with increasing age in this
study. This is similar to a review that revealed that
with increasing age, the risk of developing UTI in
both sexes, especially in women, increases [24-]. This
is inconsistent with a study in Ethiopia that found no
association between age and UTI among patients
with diabetes [207. A study in Uganda found an
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increasing prevalence of UTI with increasing age
[15]. Reduced urine flow, incomplete bladder
emptying brought on by neuropathy, drops in
estrogen with loss of vaginal flora in women, and
prostate disease in men could all contribute to an
increase in UTT occurrences in older diabetes patients
[25]. In the current study, females were 2.93 times
more likely to develop UTIs compared to males. It is
generally acknowledged that women are more likely
than men to have UTIs due to their reproductive
function [26-307. This is supported by another study
in Ethiopia, which showed that female patients with
diabetes were 3.77 times more likely to develop UTTI
than their counterparts [30-34]. This also appears to
be connected to proximity to the anus, physiological
bladder alterations brought on by aging or shortness
of breath, and bladder neurological dysfunction [27-
327). Additionally, a study in Ghana observed a
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higher risk of UTT among females compared to males
[287]. This study observed that patients with a
previous history of UTI were 5.62 times more
susceptible to developing UTTI than diabetic patients
without a previous history. This is in line with a
systematic review in Ethiopia [127. Patients with a
history of UTI might be more cautious to seek
medical attention when UTI symptoms emerge,
which is a possible explanation. The current study
further found an increased risk of UTI among
patients with diabetes for more than five years, which
is in line with a study in Ethiopia [27. This could be
due to the long-term effects of diabetes, such as
neuropathy and an impaired immune system. Chronic
hyperglycemia may cause renal papillary necrosis,
nephropathy, and cystopathy, which increase the risk
of UTI [29-34].

CONCLUSION

This study demonstrates that the prevalence of UTI
among patients with diabetes is high. Old age, being
female, rural residence, duration of diabetes >5 years,

having a previous history of UTI, and history of

catheterization were predictors of UTT. Screening for

UTTI in diabetic individuals and early treatment
should be made a public health priority since UTI in
diabetic people has substantial medical and public
health consequences.

REFERENCES

Ifediora, A., Obeagu, E., Chukwudi, A. and Priscilla,
E. (2016). prevalence of urinary tract infection in
diabetic patients attending umuahia health care
facilities. 5.
https://www.researchgate.net/publication/ 32482
0413_prevalence_of_urinary_tract_infection_in_di
abetic_patients_attending_umuahia_health_care_f
acilities

Walelgn, B., Abdu, M. and Kumar, P. (2021). The
occurrence of urinary tract infection and
determinant factors among diabetic patients at
Dessie Referral Hospital, South Wollo, Northeast
Ethiopia. SAGE Open Med. 9, 205031212110606
(2021).
https://doi.org/10.1177/205031212110606 14
Kama, S.C., Obeagu, E.I,, Alo, M.N., Ochei, K.C,,
Ezugwu, UM, Odo, M., Ikpeme, M., Ukeekwe,
C.0. and Amaeze, A.A. (2020). Incidence of Urinary
Tract Infection among Diabetic Patients in
Abakaliki Metropolis. J. Pharm. Res. Int. 117-121
(2020).
https://doi.org/10.9734/jpri/2020/v32i2830878
Nwosu, D., Obeagu, E., Amajioyi, O. and Ozims, S.
(2015). Prevalence of bacterial and parasitic urinary
tract infections in female students of imo state
university. 4, 152—167.
https://www.cabidigitallibrary.org/doi/full/10.55
55/20153184390

Nwachukwu, P.C., Ohaeri, C.C., Ukpai, O.M,, Irole-

eze, O.P. and Amaechi, E.C. (2018). Prevalence of

Schistosoma haematobium infection among school-

aged children in Afikpo North local government
area, Ebonyi State, Nigeria. 3, 1.
https://doi.org/10.4038/sljb.v3i2.22

6. Duarte Galhardo de Albuquerque, R.D,
Mahomoodally, M.F., Lobine, D., Suroowan, S. and
Rengasamy, K.R. (2020). Botanical Products in the
Treatment and Control of Schistosomiasis: Recent
Studies and Distribution of Active Plant Resources
According to Affected Regions. Biology. 9, 223.
https://doi.org/10.3390/biology9080223

7. Nwosu, D., Obeagu, E., Ifeanyi, Ozims, S. and
Ezeama, M. (2015). Prevalence of Urinary
Schistosomiasis Infection among Primary School
Pupils in Ezza-North Local Government Area of
Ebonyi State. 4, 1151-1157.

8. Odoki, M., Aliero, A.A., Tibyangye, J., Maniga, J.N.,
Eilu, E., Ntulume, I, Wampande, E., Kato, C.D.,
Agwu, E. and Bazira, J. (2020). Fluoroquinolone
resistant bacterial isolates from the urinary tract
among patients attending hospitals in Bushenyi
District, Uganda. Pan Afr. Med. J. 36, 60 (2020).
https://doi.org/10.11604/pam;j.2020.36.60.18832

9. Odoki, M., Aliero, A., Tibyangye, J., Onkoba, S.,
Alkali, B., Maniga, J., Eilu, E., Wampande, E., Kato,
C., Agwu, E. and Bazira, J. (2020). Phylogenetic
analysis of multidrug resistant E. coli isolates from
the urinary tract in Bushenyi district, Uganda using
the new Clermont phylotyping method. Afr. J.
Microbiol. Res. 14, 51—64.
https://doi.org/10.5897/AJMR2019.9221

26

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



www.idosr.org

Avuti, 2024

10. Odoki, M., Almustapha Aliero, A., Tibyangye, J., among Pregnant Women and Diabetic Patients: A
Nyabayo Maniga, J., Wampande, E., Drago Kato, Systematic Review and Meta-Analysis. J.
C., Agwu, E. and Bazira, J. (2019). Prevalence of Pregnancy, 8365867.
Bacterial Urinary Tract Infections and Associated https://doi.org/10.1155/2023/8365867
Factors among Patients Attending Hospitals in 19. Bien-Gund, C.H., Ochwal, P., Marcus, N., Bair, E.F,
Bushenyi District, Uganda. Int. J. Microbiol. 2019, Napierala, S., Maman, S, Agot, K. and
€4246780. https://doi.org/10.1155/2019/4246780 Thirumurthy, H. (2022). Adoption of HIV pre-
11. Odoki, M., Almustapha Aliero, A., Tibyangye, J., exposure prophylaxis among women at high risk of
Nyabayo Maniga, J., Wampande, E., Drago Kato, HIV infection in Kenya. PLoS ONE. 17, e0273409.
C., Agwu, E. and Bazira, J. (2019). Prevalence of https://doi.org/10.1371/journal.pone.0273409
Bacterial Urinary Tract Infections and Associated 20. Mlugu, EMM., Mohamedi, J.A., Sangeda, R.Z. and
Factors among Patients Attending Hospitals in Mwambete, K.D. (2028). Prevalence of urinary tract
Bushenyi District, Uganda. Int. J. Microbiol. 2019, infection and antimicrobial resistance patterns of
49246780. https://doi.org/10.1155/2019/4246780 uropathogens with biofilm forming capacity among
12. Alum, E. U, Umoru, G. U, Uti, D. E, Aja, P. M., outpatients in morogoro, Tanzania: a cross-
Ugwu, O. P. C,, Orji, O. U, et al. (2022a). Hepato- sectional study. BMC Infect. Dis. 23, 660.
protective effect of Ethanol Leaf Extract of Datura https://dol.org/10.1186/512879-023-08641-x
stramontum in Alloxan-induced Diabetic Albino 21. Masanja, V., Wafula, S.T., Ssekamatte, T, Isunju,
Rats. Journal of Chemical Society of Nigeria, 47 (3): J.B., Mugambe, RK. and Van Hal, G. (2021).
1165 - 1176. Trends and correlates of sexually transmitted
https://doi.org/10.46602/]csn.v4715.819. infections among sexually active Ugandan female
18. Bazira, J., Odoki, M., ML, M. and Agwu, E. (2015). youths: evidence from three demographic and
Health-point survey of bacteria urinary tract health surveys, 2006-2016. BMC Infect. Dis. 21, 59.
infections among suspected diabetic patients https://doi.org/10.1186/s12879-020-05732-X
attending clinics in Bushenyi district of Uganda. 22. Olu-Taiwo, M., Laryea, C.A., Kweku Mykels, D.
Spec. Bact. Pathog. J. 1, 0005—0009. and Forson, A.O. (2021). Multidrug-Resistant
14. Nnaemeka, O., Obeagu, E., Odigbo, C., Ibe, O.E,, Bacteria on the Mobile Phones and Computer
Usanga, V., Jacob, C., Obi, I. and Extension, K.P. Keyboards of Healthcare University Students in
(2022). Cytological Evaluation of Urinary Samples Ghana. Can. J. Infect. Dis. Med. Microbiol. 2021,
among Vesicovaginal Fistula Patients in National €6647959. https://doi.org/10.1155/2021/6647959
Obstetrics Fistula Centre, Southeastern Nigeria. 20, 23. Salari, N., Karami, M.M., Bokaee, S., Chaleshgar,
186—146. M., Shohaimi, S., Akbari, H. and Mohammadi, M.
https://journalajmah.com/index.php/AJMAH/art (2022). The prevalence of urinary tract infections in
icle/view/717 type 2 diabetic patients: a systematic review and
15. Nabaigwa, B.I., Mwambi, B., Okiria, J. and Oyet, C. meta-analysis. Eur. J. Med. Res. 27, 20.
(2017). Common uropathogens among diabetic https://doi.org/10.1186/540001-022-00644-9
patients with urinary tract infection at Jinja 24. Nitzan, O., Elias, M., Chazan, B. and Saliba, W.
Regional Referral Hospital, Uganda. Afr. J. Lab. (2015). Urinary tract infections in patients with
Med. 7, 621. type 2 diabetes mellitus: review of prevalence,
https://doi.org/10.4102/ajlm.v7i1.621 diagnosis, and management. Diabetes Metab.
16. Asghar, M.S., Akram, M., Singh, M., Yasmin, F,, Syndr. Obes. Targets Ther. 8, 129-136.
Yaseen, R., Ahmed, N., Siddiqui, M., Hassan, M., https://doi.org/10.2147/DMS0.S51792
Rasheed, U. and Ali, A. (2019). Characteristics of 25. Josephs-Spaulding, J., Krogh, T.J., Rettig, H.C,
Asymptomatic Bacteriuria in Diabetes Mellitus Lyng, M. Chkonia, M., Waschina, S,
Patients: A Retrospective Observational Study. Graspeuntner, S., Rupp, J., Moller-Jensen, J. and
Cureus. 18, e13562. Kaleta, C. (2021). Recurrent Urinary Tract
https://doi.org/10.7759/cureus.13562 Infections: Unraveling the Complicated
17. Alum, E. U, Ugwu, O. P. C. and Obeagu, E. I. Environment of Uncomplicated rUTTIs. Front. Cell.
(2024). Beyond Pregnancy: Understanding the Infect. Microbiol. 11, 562525.
Long-Term Implications of Gestational Diabetes https://doi.org/10.8389/fcimb.2021.562525
Mellitus. INOSR Scientific Research. 11(1):63-71. 26. Leslie, SW., Tadi, P. and Tayyeb, M. (2024).
https://doi.org/10.59298/INOSRSR/2024/1.1.16 Neurogenic Bladder and Neurogenic Lower
371 Urinary Tract Dysfunction. In: StatPearls.
18. Girma, A., Aemiro, A., Workineh, D. and Tamir, D. StatPearls Publishing, Treasure Island (FL). 28.
(2023). Magnitude, Associated Risk Factors, and 27. Forson, A.O., Menkah, D.A., Quarchie, M.N,,
Trend Comparisons of Urinary Tract Infection Dhikrullahi, S.B., Olu-Taiwo, M. and Codjoe, F.S.
27

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


https://doi.org/10.46602/jcsn.v47i5.819

28.

29.

30.

www.idosr.org

(2021). Bacterial drug-resistance patterns and
genetic diversity of bacteria-associated bacteriuria
in diabetic patients in Ghana. IJID Reg. 1, 142—149.
https://doi.org/10.1016/].ijregi.2021.10.007

Kawaguchi, Y., Mori, H., Izumi, Y. and Ito, M.
(2018). Renal Papillary Necrosis with Diabetes and
Urinary Tract Infection. Intern. Med. 57, 3343.
https://doi.org/10.2169/internalmedicine.0858-18
Ugwu, O. P. C, Alum, E. U,, Okon, M. B,, Aja, P.
M., Obeagu, E. I, & Onyeneke, E. C. (2023).

Ethanol = root extract and fractions of
Sphenocentrum Jjollyanum abrogate
hyperglycaemia and low body weight in
streptozotocin-induced diabetic Wistar albino

rats. RPS Pharmacy and Pharmacology Reports, 2(2),
rqado10.

Aja, P. M., Igwenyi, L. O., Okechukwu, P. U., Orji,
0. U, & Alum, E. U. (2015). Evaluation of anti-
diabetic effect and liver function indices of ethanol
extracts of Moringa oleifera and Cajanus cajan

28

31.

32.

33.

34.

Avuti, 2024
leaves in alloxan induced diabetic albino rats. Global
Veterinaria, 14(3), 439-447.

Obeagu, E. I, Scott, G. Y., Amekpor, F., Ugwu, O.
P., & Alum, E. U. (2023). Covid-19 Infection and
Diabetes: A Current Issue. International Journal of
Innovative and Applied Research, 11(1), 25-30.
Adonu, C. C,, Ugwu, O. P., Bawa, A., Ossai, E. C,, &
Nwaka, A. C. (2013). Intrinsic blood coagulation
studies in patients suffering from both diabetes and
hypertension. Int J Pharm Med Bio Sct, 2(2), 36-4:5.
Anaduaka, E. G., Egba, S. 1., Ugwu, J. U., Apeh, V.
0., & Ugwu, O. P. C. (2014). Effects of dietary
tyrosine on serum cholesterol fractions in rats. Afi
J Biochem Res, 8(5), 95¢100.

Enechi, O. C,, Oluka, H. 1., & Ugwu, P. O. (2014).
Acute toxicity, lipid peroxidation and ameliorative
properties of Alstonia boonei ethanol leaf extract on
the kidney markers of alloxan induced diabetic
rats. Afiican journal of biotechnology, 13(5).

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


https://doi.org/10.59298/IDOSR/JBCP/24/91.2128

