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Abstract

The main therapeutic goal for all type 2 diabetes mellitus (T2DM)
patients is to maintain good control so as to prevent the risk of
complications associated with poor control. This study deter-
mined the prevalence of poor control and its association with
socio-demographics and malaria parasitaemia among middle
aged and elderly T2DM patients at a tertiary hospital in rural
Southwestern Nigeria. We conducted a retrospective observa-
tional study on 250 T2DM using semi-structured interviewer ad-
ministered questionnaire. Venous blood samples were collected
and processed for glycated hemoglobin sugar estimation and
malaria parasite detection by microscopy. Data were analyzed
using SPSS version 20.0. Multivariate logistic regression identi-
fied the association of socio-demographics and asymptomatic
malaria parasitaemia with poor control. The prevalence of poor
glycemic control was 31.6% (95%CI: 34.49%-45.8%). Old age,
(AOR=4.868; 95% CI: 1.258-24.574), female genders (AOR=7.100;
95% CI: 1.875-34.655), no formal education (AOR=3.447; 95% CI:
1.098-21.478), presence of malaria parasitaemia (AOR=48.423;
95% CI: 4.987-411.366), and higher parasite density (AOR=7.102;
95% CI: 1.785-15.002), were significantly associated with poor
control. Health facilities should integrate screening of malaria
parasitaemia into the management of T2DM patients while also
exploring other barriers of poor control.
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Description

Type 2 diabetes mellitus (T2DM) is the most common form
of diabetes and usually characterized by sufficient insulin
secretion but poor utilization by body cells, resulting in
insulin resistance." It constitutes about 85 to 95% of all di-
abetes in developed countries with a high percentage in
developing countries due to increasing urbanization, sed-
entary lifestyles, aging population and unhealthy behav-
ioral patterns.*® The main therapeutic goal for all T2DM
patients is to maintain good control so as to prevent the
risk of complications associated with poor control.3 Good
control in T2DM is defined as fasting plasma glucose lev-
el of between 80 and 110 mg/dl, or glycolated hemoglo-
bin (HbAIC) of < 7.0%. HbAIC is a significant indicator
and marker of glycemic control over a period of about 3
months (the average red blood cell lifetime).*

In a longitudinal survey by Ali et al, in the United States
between 2007 and 2010, the prevalence of poor glycemic
control was 12.9%.° In sub-Saharan Africa (SSA), previous
studies have revealed that, the prevalence of poor glyce-
mic control ranged from 34 to 45%.%” Socio-demographic
factors, and the emerging co-occurrence of T2DM with
tropical infectious diseases have been found to be associ-
ated with poor glycemic control.*® This co-occurrence of
T2DM and tropical infectious diseases in SSA may have
a substantial implications, due to the fact that malaria
alone causes an estimated one million deaths annually.®
Despite the adoption of the global malaria elimination
strategy through National Malaria Strategic Plan 2014-
2020 in Nigeria, its desire effects are still far from being
achieved.’ This is probably because high risk populations
of T2DM, which often comprise adults with asymptomat-
ic malaria parasitaemia (ASM), remain undiagnosed and
serve as hotspots of malaria transmission with varying
intensity.”® A study by Udoh et al in Nigeria showed that
the prevalence of ASM among T2DM was 7.2% and 16.8%
using light microscopy and Polymerace Chain Reaction
(PCR) respectively."! The study further revealed that poor
glycemic control was significantly associated with ASM
(p<0.04).

However, there is an observed paucity of data regarding
the prevalence of poor glycemic control and its association
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with socio-demographic profile and ASM among T2DM
in rural areas of Southwestern Nigeria. Data on the co-oc-
currence of T2DM and ASM in the same individual in ru-
ral settings are critical to enhancing the health system’s
preparedness towards meeting patient expectations, lead-
ing to improved health care delivery and outcomes." The
present study determined the prevalence of poor glycemic
control and its association with socio-demographics and
ASM among T2DM in rural Southwestern Nigeria. Find-
ings from this study would guide development of strate-
gies to reduce the incidence of poor glycemic control and
improve its case management. It would also contribute to
the global elimination of ASM through case detection and
treatment, in addition to integrated vector control efforts
in transmission prone areas.'

Materials and methods
Study area

The study was conducted at the Family Medicine clinic
of Federal Teaching Hospital (FTH), Ido-Ekiti, Southwest-
ern Nigeria. Ido-Ekiti is located in the rural area of Ekiti
State and about 30 km from Ado Ekiti, its state capital.”
The total landmass of the community is 332 km? with a
projected population of 225,305." The majority of the pop-
ulations are employed within the informal sector mainly
as farmers and traders. The hospital offers secondary and
tertiary care including specialist diabetic clinic to the peo-
ple of its catchment area and its neighborhood states. In
the study area, malaria transmission is perennial during
the raining (April-October) and dry (November-March)
seasons.”” T2DM is also a health challenge among adult
populations in the state and case of poor glycemic con-
trol among patients attending the study center had been
reported.®

Study design

This was a retrospective observational study of T2DM on
follow up.

Study population

The study population comprised T2DM patients who
have been receiving treatment at the study center for at
least six months.

Inclusion criteria

Consented T2DM patients who were aged 40 years and
above and were on follow up for at least six months. They
were also on oral anti-diabetic medication (metformin,
glibenclamide or both) and were > 95% treatment ad-
herence in the previous three months (i.e, not missing
more than six doses during the period for twice-daily or
thrice-daily regimen). They were also asymptomatic for
malaria.

Exclusion criteria

Respondents who were critically ill or have a major psy-
chiatric illness and could not follow the study protocol.
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Also, those on anti-malaria treatment or had just complet-
ed anti malaria within two weeks prior to the recruitment
of this study. Other exclusion criteria were obese patient
with Body Mass Index (BMI) > 30 Kg/m? and hypertension
(Mean Blood Pressure of >130/80 mmHg for two measure-
ments) and other diabetic related complications.

Sample size determination

Using the formula: n=22Pq/d2.14 where n is the mini-
mum sample size, p is the 12.9%, being the prevalence of
poor control among T2DM patients on oral hypoglycemic
agents with a confidence Interval of 95% at 5% margin of
error.’ Attrition was added to allow for unexpected data
losses and drop out, a total of 250 eligible respondents
were enrolled.

Sampling technique

A systematic random sampling technique was used to re-
cruit the 250 respondents who fulfilled the inclusion crite-
ria. The medical records of T2DM patients on follow up at
Family Medicine clinic of the study health facility, showed
that in the year 2019, an average of 10 T2DM patients were
seen daily. This translated to 50 patients per week (Mon-
day-Friday) and 600 (sample frame) patients over a period
of 12 weeks that the study was conducted. Using the for-
mula, K=N/n, where k is the sampling interval, N is the
sample frame (600) and n represented the minimum sam-
ple size 250. Therefore k was approximately 2. The first
respondent on each clinic day was chosen by simple ran-
dom sampling and thereafter, every 2nd respondent was
chosen by systematic random sampling until the sample
size of 250 was attained. A sticker was placed on each of
the selected folders to avoid its re-sampling at the subse-
quent clinics.

Data collection instruments

The two instruments for data collection were the standard
interviewer administered questionnaire and data collec-
tion form. The questionnaire sought information about the
respondents’ socio-demographic characteristics including
the duration of their diabetes. The data were collected
during the raining season over a period of 4 months (June
to September 2020).

Recruitment procedure

The data were collected using a pretested semi-structured
interviewer administered questionnaire which was devel-
oped by the researchers. The questionnaire was pretested
on 15 T2DM patients, who were also on follow up, and
were picked at random at the family medicine clinic of the
Ekiti State University Teaching Hospital (EKSUTH) which
is located at about 30 km from the study center. The pre-
testing which lasted for two days was to show the fairness
of the questionnaire and its applicability. Modifications of
the questionnaire were done using the feedback from the
pretest and validity assessment. The questionnaire took
about 10 minutes to complete. Our methodology may be
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reproduced by fellow researchers if they so desire.

Clinical parameters of the respondents

Blood Pressure (BP): With the aid of a reliable Accosson
brand of Mercury Sphygmomanometer, blood pressure of
the respondents was recorded twice after about 5 minutes
apart and the mean B.P of < 130/80 mmHg was considered
as controlled. The recording was done by a Senior Resi-
dent doctor.

Body Mass Index (BMI): The weight was measured to the
nearest 0.1 kg and height to the nearest 0.1 cm. Normal
BMI was defined as 18.5-24.9 kg/m? underweight as <18.5
kg/m? overweight as 25-29.9 kg/m? and obese as > 30.0 kg/

m?2.

Glycated Hemoglobin (HbAlIc): After an overnight fast,
4 mls of blood samples were collected through the ve-
nous route into fluoride and ethylenediaminetetra-acetic
acid (EDTA) immunochemically on DCA 2000; HbAlc
auto analyzer using kits supplied by Boehringer (Germa-
ny) Mannheim auto analyser.” Accuracy of the test result
was ensured using commercially prepared standards and
control samples. Glycemic level was grouped into good
control if HbAlc is £7.0% (i.e £ 53 mmol/mol) and uncon-
trolled if HbAlc is >7.0% (i.e >53 mmol/mol).*

Microscopy: Two blood films, one thin and one thick was
made from the blood sample collected for malaria parasi-
taemia. The thick and thin smears were prepared on clean,
dry microscope glass slides and were allowed to dry. The
thin smear was fixed in methanol and both smears were
stained with 2% Giemsa BDH Laboratory supplies; Poole
BH 15 ITD England.”! The slide was then viewed under
a microscope using oil immersion at 100x magnification.
Staining of the slide and parasite counting were done by
a laboratory scientist of the hospital. The film was earli-
er viewed for the presence of parasite. A positive result
means the presence of one parasite per 100 power field
while a negative result means absence of parasite at 200
high power fields. Parasite density was then calculated
using the formula; number of parasites over the number
of leucocytes multiply by 8000 to give the number of para-
sites per microlitre of blood. A senior scientist was recruit-
ed to examine the slide for quality control.16

Data entry and analysis: Data collected were exported
into SPPSS version 22.0 for analysis. Computations, tab-
ulations of proportions, percentage and other summary
statistics were done. Chi-square analysis was used to de-
termine the significance of association. Mean value was
compared with students t-test. Chi-square (x2) and Fish-
er’s exact test were used to compare the proportion of
categorical variables. A p<0.05 was considered statistical-
ly significant. Binary regression was done to identify the
variables that were significantly associated with glycemic
control and such variables were exported to the multivar-
iate logistic regression model. The strength of the associ-
ation between independent and dependent variables was
measured using odds ratio and 95% confidence Interval

(CI) with significant level (p<0.05).

Ethical clearance, consideration and consent: Ethical
approval for the study was received from the Ethics and
Research Committee of the Institution’s study center. All
consented patients were thoroughly informed about the
risks and advantages of the procedures. Written informed
consent for the procedure and treatment was obtained
from each respondent and participation was fully based
on their willingness. Confidentiality and privacy were en-
sured throughout the study. The study was at no cost to
the respondents. All patients” details have been de-iden-
tified.

Results

The majority of the respondents, 171 (68.4%) had good
glycemic control while 79 (31.6%) had poor control, Table
1. In this study, there was statistically significant associa-
tion between poor glycemic control and respondents’ age
(Chi-square (x?)=22.75, p<0.05), gender (x*=27.32, p<0.05),
marital status (¥*=11.922, p<0.05), occupations (x*=30.288,
p<0.05), educations (x*=23.746, p<0.05), income (x*=12.982,
p<0.05), and duration of diabetes (x*=16.75%, p<0.05), Ta-
ble 2. The association between poor glycemic control and
ASM showed that the prevalence of poor control differed
significantly between the respondents who were tested
positive for ASM (x?=70.203, p<0.05), and those with high-
er parasite density (x=70.500, p<0.05), Table 3.

Table 1: Prevalence of glycemic control among the respondents

Variable Frequency N=250 Percentage (%)

Glycemic Control

Poor 79 31.6
Good 171 68.4
Mean HbA1c
SD(%) 7.0+£22

Table 2: Association between glycemic control and socio-demo-
graphic characteristics of the respondents (N=250)

. Glycemic
Variable Control
Chi-square
Poor n (%) Good n (%) x2) p-value
Age group 22.751 <0.001
(in years)
40-60 15 (14.7) 87 (85.3)
61 and
above 64 (43.2) 84 (56.8)
Mean2d® 6254115 567:86 4872ttest  <0.001
Gender 27.312 <0.001
Male 10 (11.1) 80 (88.9)
Female 69 (43.1) 91 (56.9)
Marital
Status 11.922 0.003
Married 46 (25.4) 135 (74.6)
Separated 4 (57.1) 3 (42.9)
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Widowed 29 (46.8)  33(53.2)
Occupation 30.288 <0.001
CVISer  5@2)  56(918)
Artisan 2 (40.0) 3 (60.0)
Farmer 15 (38.5) 24 (61.5)
Trader 48 (47.1) 54 (52.9)
Retiree 6(18.8) 26 (81.2)
Dependent 3(27.3) 8 (72.7)
e'ai‘(’gﬁ‘c”fn 23.746 <0.001
None 24 (47.1) 27 (52.9)
Primary 26 (33.3) 52 (66.7)
Secondary 16 (51.6) 15 (48.4)
Tertiary 13 (14.4) 77 (85.6)
Domicile 0.751 0.386
Rural 43 (34.1) 83 (65.9)
Urban 36 (29.0) 88 (71.0)
Income 12.982 <0.001
1'-_%"(‘)’ /(ja?/ 54(419)  75(58.1)
?.g(r)]/c(i:f/ 25(207)  96(79.3)
Duration of
Type 2 DM
<10years  33(21.9) 118 (78.1) 16.756 <0.001
= 10 years 46 (46.5) 53 (53.5)
t-+Indepen-
dent t test

Table 3: Association between glycemic control and malaria par-
asitaemia in the studied respondents (N=250)

. Glycemic
Variable Control
Poor n(%) Good n(%) Chisquare p-value
Asymptom-
atic Malaria 70203 <0.001
Parasitae-
mia
Present 33 (91.7) 3(8.3)
Parasite 705 <0.001
Density
Negative 46 (21.5) 168 (78.5)
101 — 1000 13 (86.7) 2 (13.3)
1001 —
2000 20 (95.2) 1(4.8)

Using multivariate binary logistic regression for factors as-
sociated with poor control; respondents aged 61 years and
above (adjusted OR=4.868; 95% CI: 1.258-24.574, p=0.032).
female gender (adjusted OR=7.100; 95% CI: 1.875-34.655,
p=0.015), lack of formal education (adjusted OR=3.447;
95% CI: 1.098-21.478, p=0.047), presence of ASM parasitae-
mia (adjusted OR=48.423; 95% CI: 4.987-411.366, p<0.001),
and higher malaria parasite density (adjusted OR=7.102;
95% CI: 1.785-15.002, p=0.021) were observed to be associ-
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ated with poor glycemic control, Table 4.

Table 4: Multivariate binary logistic regression analysis for fac-
tors associated with poor glycemic control among the respon-
dents

Variable AoR WSy p-value
Age group (in years)
40-60 (ref) 1
o1 and 4.868 1.258 24.574 0.032
Gender
Male (ref) 1
Female 71 1.875 34.655 0.015
Marital Status
Married 1
(ref)
Separated 5.698 0.354 89.312 0.244
Widowed 6.452 0.497 123.471 0.158
Occupation
Civil Ser- 1
vant (ref)
Artisan 22.247 0.746 138.571 0.074
Farmer 15.691 0.934 114.367 0.059
Trader 6.178 0.784 52.639 0.236
Retiree 32.657 2.367 157.114 0.061
Dependant 4978 0.241 34.993 0.452
Level of education
None 3.447 1.098 21.478 0.047
Primary 1.222 0.133 3.241 0.422
Secondary 0.978 0.034 2.745 0.52
Tertiary (ref) 1
Income
;‘_‘;‘g /(jaf/ 1.988 0.456 7.889 0.265
High (> $
1.90/day 1
(ref)
Duration of Type 2 DM
<10 years 1
(ref)
210 years 3.445 0.784 7.694 0.149
Asymptomatic Malaria Parasitaemia
Present 48.423 4.987 411.366 <0.001
Absent (ref) 1
Parasite Density (u/l)
0 (ref) 1
101-1000 2.611 0.645 6.397 0.36
1001-2000 7.102 1.785 15.002 0.021
Ref-Reference Category, Cl-Confidence Interval, UB-Upper Bound-
ary, AOR-Adjusted Odd Ratio, LB-Lower Boundary

Discussion
The study reported 31.6% as prevalence of poor glycemic
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control. This finding is consistent with the reports of 32.5%
which was found by Ajayi et al.” and might be due to the
similarity in the study design, and socio-demographic
characteristics of the study respondents. However, our
finding is higher than 12.9% found by Ali et al. in the Unit-
ed State.® This might be due to the difference in socio-eco-
nomic level, diabetes management guidelines, and level of
care.® In the same vein, the result of our study is less than
47.0%, and 48.0%, which was found by Danguah et al."®
and Yigazu et al.” respectively. The difference between
our study and these other studies could be due to the vari-
ation in the clinical characteristics of the respondents and
the screening tool employed.

In this study, respondent aged 61 years and above were
found to be significantly associated with poor control as
they were approximately five times as likely to have poor
control. The finding is consistent with previous studies
which found older patients having difficulty in controlling
their glycemic level.** This would further contribute to
decreasing life expectancy in rural Nigeria. This might be
due to reduction in insulin secretion and poor glucose uti-
lization observed in older patients.”** Studies have shown
that pancreatic beta cell function deteriorates as age in-
creases.””” In contrast to this finding, the study by Kakade
et al.?, found no relationship between glycemic control
and age while the study by Wabha and Chang reported
that there was a better improvement in the glycemic level
among the older patients.*

In this study, female genders have been found to be sig-
nificantly associated with poor control as they were seven
times as likely to have poor control. This is consistent with
the findings of previous studies,*** but opposite to study
by Yakubu et al.?*® The higher prevalence of poor control in
females might be due to higher natural deposit of fat con-
tents which facilitated insulin resistance than males.”*
In this study, respondents who had no formal education
were found to be significantly associated with poor con-
trol as they were three times as likely to have poor control.
This finding is consisted with reports of other studies.3,29
These studies have found that lack of formal education is
associated with poor health, low glycemic diabetes knowl-
edge and its treatment. This might result in low compli-
ance with recommended treatment and lower continuity
of care.>” However, study by Salaam et al. found no re-
lationship between poor control and level of education.®

In this study, the respondents who were tested positive
for ASM parasitaemia were 48 times as likely to have poor
control. This is consistent with previous studies.*"' These
collective findings in our study and the other studies sug-
gest that adult T2DM patients were potential reservoirs of
malaria. Though, previous studies have not been able to
define the actual reason for poor control in respondents
with the presence of ASM, the risk increases with increase
in the density of the parasite and may be a sign of biolo-
gy plausibility.*"! The implication of this finding is that in
rural setting, where malaria is threatening the life of the
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populace, the proportion of people with poor control may
further worsen. However, large community based studies
are required to clarify fully the relationship between ASM
parasitaemia and glycemic control among T2DM patients

Limitations

Firstly, this study is cross sectional, and therefore, can-
not ascertain the causal association between the outcome
variables and the potential determining factors. Also, the
smaller sample size may limit the generalization of the
study findings to a larger population of T2DM in rural
Southwestern Nigeria. Nevertheless, the use of HbAIC,
which is the gold standard index of control, validates this
study.

Conclusion

Nearly one-third of the respondents had poor glycemic
control. Old age, female gender, lack of formal education,
presence of ASM, and higher parasite density were sig-
nificantly associated with poor control. Health facilities
should integrate screening of malaria parasitaemia into
the management of T2DM patients whose glycemic level
were not control despite treatment compliance, while also
exploring other barriers of poor control.

Declaration section
Ethical clearance, consideration and consent

Ethical approval for the study was received from the Eth-
ics and Research Committee of the Institution’s study
center. All consented patients were thoroughly informed
about the risks and advantages of the procedures. Writ-
ten informed consent for the procedure and treatment was
obtained from each respondent and participation was ful-
ly based on their willingness. Confidentiality and privacy
were ensured throughout the study. The study was at no
cost to the respondents.

Consent to participate
As applicable in the ethical clearance above
Availability of data and materials

The datasets for this study would be made available from
the corresponding author on a reasonable request

Declaration of conflicts of interest

The authors declare that they have no conflicts of interest.

Funding

The researcher received no specific grant from any fund-
ing agency in the public, commercial or not for profit sec-
tors.

Authors’ contribution

AOI-Conceptualization of the study designed the study
protocol, data acquisition and analysis and drafted the
initial manuscript. GOA-Critically revised the protocol

Vol 30 No 3 MARCH 2022



for methodological and intellectual content. KRA, OTM,
EAA, All-Literature review, data analysis and review of
manuscript for intellectual content. All the authors read
and approved the final version of the manuscript prior to
submission.

Acknowledgment

The authors expressed profound gratitude to the man-
agement of the Federal Teaching Hospital Ido-Ekiti for
providing conductive atmosphere for the conduct of this
research. Appreciation goes to the resident doctors and
nurses at the Family Medicine Department

References

1.

10.

11.

Boden G, Shulman GI. Free fatty acids in obesity and
type 2 diabetics: defining their role in the develop-
ment of insulin resistance and beta cell dysfunction.
Eur J Clin Invest. 2002;32:14-23.

Roman SH, Harris MI. Management of diabetes melli-
tus from a public health perspective. Endocrinol Me-
tab Clin North Am. 1997; 26(3):443-474.

Digssie A, Abebaw S, Achaw A, et al. Influence of nu-
tritional education on the diet and nutritional behav-
iors of elderly women at the university of the third
age. Metabol Open. 2020; 8: 100056.

Buell C, Kermah D, Davidson MB. Utility of Alc for
diabetes screening in the 1999- 2004 NHANES popu-
lation. Diabetes Care. 2007;30:2233-2235.

Ali MK, Bullard KM, Imperatore G et al. Character-
istics associated with poor glycemic control among
adults with self-reported diagnosed diabetes--Nation-
al Health and Nutrition Examination Survey, United
States, 2007-2010. MMWR Suppl. 2012;61(2):32-37.

Sheleme T, Mama G, Tamiru S. Predictors among
adult diabetes mellitus attending Mettu Karl referral
hospital, Southwest Ethiopia: A prospective observa-
tional study. Diabetes Ther. 2020;11:1775-1794.

Okafor CI, Ofoegbu EN. Control of goal of Cardiome-
tabotic risk factors among Nigerians living with type 2
diabetes Mellitus. Niger J Clin Pract. 2012;15(1):15-18.

Lopez AD, Mathers CD, Ezzati M, et al. Global and
regional burden of disease and risk factors. 2001 sys-
tematic analysis of population health data. Lancet.
2006;367(9524):1747-1757.

Federal Ministry of Health. National Malaria Strate-
gic Plan 2014-2020, Abuja, Nigeria: Federal Ministry
of Health. 2014:1-113

Sturrock HJ, Hsiang MS, Cohen JM, et al. Target-
ing asymptomatic malaria infections: active sur-
veillance in control and elimination. PLoS Med.
2013;10(6):e1001467.

Udoh BE, Iwalokun BA, Etukumana E, et al. Asymp-
tomatic falciparum malaria and its effect on Type 2

6 African Journal of Diahetes Medicine

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Diabetes Mellitus patients in Lagos, Nigeria. Saudi ]
Med Med Sci. 2020;8(1):32-40.

Bousema T, Okell L, Felger I, Drakeley C. Asymp-
tomatic malaria infections: detectability, transmissi-
bility and public health relevance. Nat Rev Microbiol.
2014;12(12):833-40.

Slide share, author. Profile of Ekiti State. 2012

Araoye MO. Subject Selection: Sample size determi-
nation In: Araoye MO. Research Methodology with
Statistics for Health and Social Sciences. Nathadex
Publishers. 2003;117-118.

Hiar CE. Clinical Summary Report. Clinical Perfor-
mance of DCA 2000+Hemoglobin Alc System Six-Min-
ute Assay. Bayer Diagnostic Division. 1998;1-7.

Monif GRG. Infectious disease: In: Obstetrics and

gynaecology. Baker DA (ed.) 6th ed. Partenon, New
York. CRC Press. 2004;280-286.

Ajayi EA, Ajayi AO, Olalekan OE. Treatment to tar-
gets in type 2 diabetes mellitus analysis of out-pa-
tients practice at a remote Western Nigeria hospital.
IJMU. 2010;5(2):8-14.

Danquah I, Bedu-Addo G, Mockenhaupt FP. Type 2
diabetes mellitus and increased risk for malaria infec-
tion. Emerg Infect Dis. 2010;16(10):1601-4.

Yigazu DM, Desse TA. Glycemic control and associ-
ated factors among type 2 diabetic patients at Shanan
Gibe Hospital, Southwest Ethiopia. BMC Res Notes.
2017;10(1):597.

Bhargava A, Chan V, Kimball ES, Oyer DS. Effects of
Age on Glycemic Control in Patients With Type 2 Dia-
betes Treated with Insulin Detemir: A Post-Hoc Anal-
ysis of the PREDICTIVE™ 303 Study. Drugs Aging.
2016; 33(2):135-41.

Odon G, Uwakwe JN, Edah JO, et al. Glycemic control
and its associated factors in patients with T2DM in Jos,
Northcentral Nigeria. ] Dent Med Sci. 2021;20(4):41-46.

Ufuoma C, Godwin YD, Kester AD, Ngozi JC. De-
terminants of glycemic control among persons with
Type 2 diabetes Mellitusn in Niger Delta. Sahel Med J.
2016;19(4):190-195.

Kakade AA, Mohanty IR, Sardeep R. Assessment of
factors associated with poor glycemic control among
patients with type 1 diabetes mellitus. Integr Obesity
Diabetes. 2018;24(2):84-9.

Wahba H, Chang YF. Factors associated with glycemic
control in patients with type 2 diabetes mellitus in ru-
ral areas of the United States. Insulin. 2007;2(3):134-41.

Haghighatpanah M, Sasan A, Nejad M, et al. Factors
that Correlate with Poor Glycemic Control in Type 2
Diabetes Mellitus Patients with Complications. Osong
Public Health Res Perspect. 2018; 9(4):167-174.

Vol 30 No 3 MARCH 2022


https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2362.32.s3.3.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2362.32.s3.3.x
https://www.sciencedirect.com/science/article/abs/pii/S0889852905702607?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0889852905702607?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2589936820300360?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2589936820300360?via%3Dihub
https://diabetesjournals.org/care/article/30/9/2233/29303/Utility-of-A1C-for-Diabetes-Screening-in-the-1999
https://diabetesjournals.org/care/article/30/9/2233/29303/Utility-of-A1C-for-Diabetes-Screening-in-the-1999
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6102a6.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6102a6.htm
https://link.springer.com/article/10.1007/s13300-020-00861-7
https://link.springer.com/article/10.1007/s13300-020-00861-7
https://www.njcponline.com/article.asp?issn=1119-3077;year=2012;volume=15;issue=1;spage=15;epage=18;aulast=Okafor
https://www.njcponline.com/article.asp?issn=1119-3077;year=2012;volume=15;issue=1;spage=15;epage=18;aulast=Okafor
https://www.njcponline.com/article.asp?issn=1119-3077;year=2012;volume=15;issue=1;spage=15;epage=18;aulast=Okafor
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(06)68770-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(06)68770-9/fulltext
https://www.health.gov.ng/doc/NMEP-Strategic-Plan.pdf
https://www.health.gov.ng/doc/NMEP-Strategic-Plan.pdf
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001467
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001467
https://www.sjmms.net/article.asp?issn=1658-631X;year=2020;volume=8;issue=1;spage=32;epage=40;aulast=Udoh
https://www.sjmms.net/article.asp?issn=1658-631X;year=2020;volume=8;issue=1;spage=32;epage=40;aulast=Udoh
https://www.sjmms.net/article.asp?issn=1658-631X;year=2020;volume=8;issue=1;spage=32;epage=40;aulast=Udoh
https://www.nature.com/articles/nrmicro3364
https://www.nature.com/articles/nrmicro3364
https://www.nature.com/articles/nrmicro3364
https://www.slideshare.net/EkitiState/profile-of-ekiti-state
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=2093226
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=2093226
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=2093226
https://www.michigan.gov/documents/mdch/80773_197869_7.doc
https://www.michigan.gov/documents/mdch/80773_197869_7.doc
https://www.taylorfrancis.com/books/mono/10.3109/9781439801994/infectious-diseases-obstetrics-gynecology-faro-sebastian-gilles-monif-david-baker
https://www.taylorfrancis.com/books/mono/10.3109/9781439801994/infectious-diseases-obstetrics-gynecology-faro-sebastian-gilles-monif-david-baker
https://www.ajol.info/index.php/ijmu/article/view/56155
https://www.ajol.info/index.php/ijmu/article/view/56155
https://wwwnc.cdc.gov/eid/article/16/10/10-0399_article
https://wwwnc.cdc.gov/eid/article/16/10/10-0399_article
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2924-y
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2924-y
https://link.springer.com/article/10.1007/s40266-016-0342-9
https://link.springer.com/article/10.1007/s40266-016-0342-9
https://link.springer.com/article/10.1007/s40266-016-0342-9
https://www.iosrjournals.org/iosr-jdms/papers/Vol20-issue4/Series-13/G2004134146.pdf
https://www.iosrjournals.org/iosr-jdms/papers/Vol20-issue4/Series-13/G2004134146.pdf
https://www.iosrjournals.org/iosr-jdms/papers/Vol20-issue4/Series-13/G2004134146.pdf
https://go.gale.com/ps/i.do?id=GALE%7CA475191140&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=11188561&p=HRCA&sw=w&userGroupName=anon%7E6281da7
https://go.gale.com/ps/i.do?id=GALE%7CA475191140&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=11188561&p=HRCA&sw=w&userGroupName=anon%7E6281da7
https://go.gale.com/ps/i.do?id=GALE%7CA475191140&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=11188561&p=HRCA&sw=w&userGroupName=anon%7E6281da7
https://www.sciencedirect.com/science/article/abs/pii/S1056872708001293?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1056872708001293?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S155708430780042X
https://www.sciencedirect.com/science/article/abs/pii/S155708430780042X
https://ophrp.org/journal/view.php?doi=10.24171/j.phrp.2018.9.4.05
https://ophrp.org/journal/view.php?doi=10.24171/j.phrp.2018.9.4.05

26.

27.

28.

Yakubu A, Dahiru S, Mainasara AS, et al. Determi-
nants of poor glycemic control among type 2 diabetic
patients at a suburban tertiary hospital in Northwest-
ern Nigeria. Int ] Sci Health Res. 2020;5(4):207-214.

Taha Z, Eltoum Z, Washi S. Predictors of Glucose Con-
trolin Children and Adolescents with Type 1 Diabetes:
Results of a Cross-Sectional Study in Khartoum, Su-
dan. Open Access Maced ] Med Sci. 2018;6(11):2035-
2039.

Nduati NJ, Simon K, Eva N, et al. Factors associated
with glycemic control among type 2 diabetes attend-

1African Journal of Diahetes Medicine

29.

30.

ing Mathari National Teaching Hospital, Nairobi,
Kenya. ] Endocrinol Diab. 2016;3(6):1-11.

Ea D, Ri A, Ro S, et al. Glycemic control and its de-
terminants among patients with type 2 diabetes mel-
litus in a specialist hospital in Northeast, Nigeria. SA]J
Pharma Pharmacol. 2019;6(1):2-9.

Kamuhabwa AR, Emmanuel C. Prediction of poor
glycemic control among patients attending public
hospital in Dares Salaam. Drug Healthc Patient Saf.
2014;6:155-65.Rio quibus, quosam in nonsequam et

Vol 30 No 3 MARCH 2022


https://ijshr.com/IJSHR_Vol.5_Issue.4_Oct2020/IJSHR_Abstract.0025.html
https://zuscholars.zu.ac.ae/cgi/viewcontent.cgi?article=3751&context=works
https://zuscholars.zu.ac.ae/cgi/viewcontent.cgi?article=3751&context=works
https://zuscholars.zu.ac.ae/cgi/viewcontent.cgi?article=3751&context=works
https://symbiosisonlinepublishing.com/endocrinology-diabetes/endocrinology-diabetes62.php
https://symbiosisonlinepublishing.com/endocrinology-diabetes/endocrinology-diabetes62.php
http://article.scholarena.com/Glycemic-Control-and-Its-Determinants-among-Patients-with-Type-2-Diabetes-in-a-Specialist-Hospital-in-Northeast-Nigeria.pdf
http://article.scholarena.com/Glycemic-Control-and-Its-Determinants-among-Patients-with-Type-2-Diabetes-in-a-Specialist-Hospital-in-Northeast-Nigeria.pdf
http://article.scholarena.com/Glycemic-Control-and-Its-Determinants-among-Patients-with-Type-2-Diabetes-in-a-Specialist-Hospital-in-Northeast-Nigeria.pdf
https://www.dovepress.com/predictors-of-poor-glycemic-control-in-type-2-diabetic-patients-attend-peer-reviewed-fulltext-article-DHPS
https://www.dovepress.com/predictors-of-poor-glycemic-control-in-type-2-diabetic-patients-attend-peer-reviewed-fulltext-article-DHPS
https://www.dovepress.com/predictors-of-poor-glycemic-control-in-type-2-diabetic-patients-attend-peer-reviewed-fulltext-article-DHPS
https://www.dovepress.com/predictors-of-poor-glycemic-control-in-type-2-diabetic-patients-attend-peer-reviewed-fulltext-article-DHPS

