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Abstract

Background: Poor glycemic control is a major determinant
for complications of diabetes mellitus. In order to prevent
the complications, identifying the determinants of poor
glycemic control are imperative. However, only few studies
were conducted related to this topic, particularly in Tigray.
Hence, this study was aimed at identifying the determinants
of poor glycemic control in the Centeral Zone of Tigray,
North Ethiopia.

Methods: A hospital based case-contrl study was conducted
from from August 1 to September 30, 2018. A total of 87
cases and 173 controls selected by systematic random
sampling technique were included in the study. Data were
entered into Epi data version 3.1.1 and exported to SPSS
version 23 for further analysis. Bivariable logistic regression
analysis followed by multivariable logistic regression
analysis (AOR, 95% Cl and p value<0.05) was conducted to
determine the association between the independent
variables and glycemic control.

Results: The mean age (tStandard deviation) for the
controls and the cases were 56 (SD: + 10.97) and 44.6 (SD:
16.6) with standard error of 0.83 and 1.78 respectively. This
study identified that not being a member of Ethiopian
diabetes association [AOR=2.68, 95% Cl [1.23,5.81], and
non-adherence to medication [AOR=2.13, 95% ClI
[1.07,4.23], diet [AOR=4.05,95% CI [1.88,8.73], exercise
[AOR=2.53, 95% Cl [1.29,4.93] and self-monitoring of blood
glucose level [AOR=4.57, 95% Cl [2.02, 10.34] were the
factors which significantly associated with poor glycemic
control.

Conclusion: The results of this study indicated that not
being member of Ethiopian diabetes association and non-
adherence to diabetic medication, diet, exercise and self-
monitoring of blood glucose level were found to be the
determinants of poor glycemic control among diabetic
patients.

Keywords: Determinants; Diabetes Mellitus; Glycemic
control; Ethiopia

Background

Diabetes Mellitus (DM) is defined as a group of metabolic
disorders characterized by hyperglycemia and results from
defects in insulin secretion, insulin action, or both. There are
several types of diabetes mellitus and all of them can lead to
acute and chronic complications. In addition, they can increase
the overall risk of premature mortality [1].

Diabetes Mellitus has been “one of the largest global health
emergencies in the 21st century”. It is likely to be the biggest
epidemic in human history [2]. It was estimated that in the
2017, there were 451 million (18-99 years of age) people with
diabetes mellitus worldwide. With the current trajectory, the
worldwide prevalence of diabetes mellitus is expected to rise to
693 million (9.9%) by 2045, and most of them will be people
living in low and middle-income countries. Worldwide,
approximately five million deaths (20-99 years of age) were
attributable to diabetes mellitus. As a result, diabetes mellitus
was responsible for 9.9% of the global all-cause mortality among
people within this age range. The global healthcare expenditure
on adults with diabetes mellitus was estimated to be US Dollar
850 billion in 2017 [3].

To minimize the burden of diabetes mellitus, strictly
maintaining a person’s blood glucose level in the normal or close
to the normal range is crucial. Glycemic control is defined as
Fasting Blood Sugar (FBS) level of 80-130 mg/dL (4.4-7.2
mmol/L) or hemoglobin Alc (HbA1lc)<7% in adults who are not
pregnant. This range is the center of diabetes management in
order to prevent or delay the onset of complications. Glycemic
control is significantly associated with decreased rates of
development and progression of microvascular and
macrovascular complications and mortality [4].

A strong relationship was found between poor glycemic
control (HbAlc > 7%) and the risk of complications and mortality
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in people with diabetes mellitus. Poor glycemic control
constitutes a major public health problem and is a major risk
factor for the development and progression of diabetes-related
complications [5]. The World Health Organization reported that
high blood glucose level due to diabetes mellitus is the third
highest risk factor for premature mortality which is next to high
blood pressure and tobacco use [6].

Poor glycemic control can cause a number of complications
and socio-economic consequences that might negatively impact
the affected individuals and their families, society, and
healthcare system. It is a risk factor for development of both
macrovascular complications such as coronary heart disease,
peripheral vascular disease and stroke; and micro-vascular
complications such as retinopathy, nephropathy and diabetic
foot disease. All these complications contribute to the high
morbidity and mortality associated with diabetes mellitus [7,8].
Moreover, poor glycemic control is the cause for high mortality
beyond those deaths directly caused by diabetes mellitus [9].

However, though poor glycemic control has fatal and non-fatal
consequences, achieving proper glycemic control still remains
challenging. The epidemiological data suggest that in the
majority of patients, the glycemic control is poor [10-12]. Poor
glycemic control among patients with diabetes mellitus is
common in many countries including Indonesia (83%) [13],
Bangladesh (81.2%) [14], Saudi Arabia (74.9%) [11], Libya
(78.2%) [15], Dares Salaam (69.7%), Tanzania (71.9%) [16],
Eastern Sudan [17].

Studies indicate that glycemic control is achieved by only
30.1% of patients with diabetes mellitus [18]. Nearly 80% of
type 2 diabetes mellitus patients in Tikur Anbessa Specialized
Hospital, Addis Ababa, Ethiopia had poor glycemic control [19].
More than two third (70.9%) of type 2 diabetes mellitus patients
in Jimma university hospital also had poor glycemic control [20].
Similarly, a study was done in Gondar University hospital which
also indicated that 70.8% of the patients had poor blood
glycemic control [21].

Nevertheless, though there are cross-sectional studies in the
different regions of Ethiopia, there is inconsistency between the
variables that associated with poor glycemic control. In addition,
cross-sectional study did not show a direct relationship between
the dependent and independent variable. As a result, case-
control study design appears to be a good option to identify the
predictors.

There is a programme called Healthy People 2020 which is
aimed at 10% reduction in the proportion of DM patients with
poor glycemic control. To achieve this global action plan, cost-
effective and evidence-based interventions targeting the
determinants of poor glycemic control are essential. Despite the
increasing prevalence of DM in Ethiopia, only few studies were
conducted regarding the determinants of poor glycemic control.
Therefore, this study was aimed at identifying the determinants
of poor glycemic control among DM patients in public hospitals
of the Central Zone,Tigray, Ethiopia.
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Materials and Methods

Study area and period

The study was conducted among patients with DM attending
in public Hospitals of the Central Zone of Tigray regional state of
Ethiopia. There are three general hospitals and one
Comprehensive Specialized Hospital in the zone. The data were
collected from August 1 to September 30, 2018.

Study design

Hospital-based case-control study study design
conducted among diabetes mellitus patients.

was

Population

The source population for cases were all patients with DM
whose HbA1C value was > 7%, whereas the source population
for controls were all patients with DM who had Hemoglobin A1C
value of<7%. The study population was all the sampled diabetes
mellitus patients.

Eligiblity criteria

All diabetic patients with HbA1C > 7% were included in the
study as cases and all diabetic patients with HbA1C<7% were
included in the study as controls. However, pregnant diabetic
mothers were excluded from the study.

Sample size determination

EPI Info software version 7.1.1 was used to calculate the
sample size with the following parameters: Significance=95%;
Power=80%; Odds ratio=2.47. The Odds ratio was taken from a
study conducted in Jimma University Teaching Hospital,
Southwest Ethiopia in 2014 [20]. Case to control ratio=1:2;
Proportion of controls with exposure was 20.2% and the
proportion of cases with exposure=38.5%. Assuming a non-
response rate of 10%, the sample size for cases was 87 while the
sample size for controls was 173. The overall sample size was
260.

Sampling technique and procedure

A systematic random sampling technique was used to select
the study subjects. K for cases and controls was calculated by
total cases and controls (N) divided by the total sample size (n)
of the cases and controls in each hospital, respectively. Using
the K value, the patients were selected in every K interval for
cases and controls, and the first study subject was selected by
lottery method.

Variables

The dependent variable of this study was poor glycemic
control and the independent variables were socio-demographic
characteristics (sex, age, educational status, residence, marital
status, occupation, ethnicity and religion), health profile (body
mass index, duration of DM, and other comorbidities), and
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behavioral factors (adherence todiabetic diet, exercise, diabetic
medication and blood glucose measurement.

Data collection tool and technique

Patient record review was used to identify cases and controls
using checklists. After cases and controls were segregated,
checklist and semi-structured pre-tested questionnaire were
used for data collection. The questionnaire had three parts:
social demographic data, health profile of the study subjects and
behavioral factors. The Summary of Diabetic Care Activity (SDCA)
was used to measure the behavioral factors such as adherence
to diabetes-related exercise and self-monitoring of blood
glucose level. Moreover, Modified Morse Scale (MMS) was used
to measure other behavioral factors such as adherence to
medication and diet. The reliability and validity of SDCA and
MMS questionnaires were tested among similar study subjects
in a study conducted in Ethiopia [22]. It was also used in
previous studies in evaluating adherence to diabetes medication
and diabetes diet among DM patients [23,24]. Other DM related
variables that might influence values of glycemic control were
taken from medical history record and these were duration with
DM, the presence of complications, type of medication currently
taken and type of DM.

Weight was measured in light clothing and without shoes in
kilograms (kg) using calibrated United Nations Children's Fund
(UNICEF) Seca Digital Weighing Scale and was checked every six
patients by another calibrated UNICEF Seca Digital Weighing
Scale [25]. Height was also measured using Stadiometer in
centimeter (cm) in an erect position in which the back of the
head, shoulder blades, buttocks, and heels make contact with
the backboard at a precision [26].

The study participants were given an orientation on the
protocol and specific details regarding the study and their
participation in it. The data were collected by four nurses who
are B.Sc holders and two supervisors who are M.Sc holders.

Data quality assurance

The questionnaire was initially prepared in English and then
translated into the local language (Tigrigna) by Tigrigna and
English language experts. To ensure consistency the
qguestionnaire was again translated back into English by a
different language expert. The questionnaire was pretested in
5% of the sample size in a different health institution which was
not included in the main study. The collected data were
reviewed and checked daily for completeness and for
consistency by the supervisor and principal investigators at the
spot during the data collection.

Data processing and analysis

Data were entered into Epi data version 3.1 and analyzed
using SPSS version 23. Analysis using bivariable logistic
regression was done to see the association between the
dependent and independent variables. This was followed by
multivariable logistic regression analysis using those variables
with P value less or equal to 0.2 in the bivariable analysis. To
check fitness of the model, the Hosmer-Lemen show test was
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used. Multi-collinearity was assessed by variance inflation factor.
Cross tabulations were used to summarize descriptive statistics,
and all assumptions of binary logistic regression were checked.
Odds ratio with 95% Cl was used for measuring the strength of
association. p value<0.05 was considered as statistically
significant.

Operational definitions

Good glycemic control: Aglycemic control was considered to
be good when a patient had HbAlc < 7% for adult diabetic
patients, and less than 8% for patients with comorbid and/or
vascular complications and/or age greater than 60 and/or
history of sever hypoglycemia [27].

Poor glycemic control: a glycemic control was considered to
be poor when a patient had HbAlc higher than 7% for adult
diabetic patients, and higher than 8% for comorbid and/or
vascular complications and/or age greater than 60 and/or
history of sever hypoglycemia [27].

Adherence to exercise: A patient was considered to have
adhered to DM-related exercises when the patient scored at
least 50% of the total of SDCA [27,28].

Adherence with dietary regimen: A patient was considered to
have adhered to DM-addressing dietary regimen when the
patient scored at least 50% of the total MMS dietary related
questions [24,29].

Adherence to medication: A patient was considered to have
adhered to his/her anti-diabetic medication when the patient
scored at least 80% of the total of Mo risky medication scale
related questions [29].

Adherence with blood glucose measurement: Adherence was
recorded when patients scored at least 50% of the summary of
diabetes care blood sugar testing questions [26,28].

Results

Socio-demographic profile of the respondents

A total of 87 DM patients with poor glycemic control (cases)
and 173 DM patients with good glycemic control (controls) were
included in this study with a response rate of 100%. From the
total respondents, seventy-seven (44.5%) controls and fouty-
four (50.6%) cases were female participants. The mean age (+
Standard deviation) for the cases and controls were 44.6 (SD: +
16.6) and 56 (SD:+10.97) and respectively. Thirty-seven (21.4%)
controls and thrity-three (37.9%) cases were living in rural areas.
Concerning marital status, eleven (6.4%) controls and twenty-
three (26.4%) cases were single. Fourty-seven (27.2%) controls
and nineteen (21.8%) cases couldn’t read and write. The
majority of controls (97.7%) and all the cases (100%) were Tigru.
Most of the controls (82.7%) and more than half of the cases
(58.7%) were Orthodox Christians. More than a qaurter of the
controls (26.6%) and cases (27.6%) were government employees
(Table 1).

Table 1: Socio-demographic profile of study populationon a
study conducted on determinats of poor glycemic control among
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patients with diabetes mellitus in public hospitals of
CenteralZone of Tigray, Ethiopia, 2018.

Variables Category Good Poor Total P
glycemic glycemi val
control c ue

control

Sex Male 96(55.5%) 43(49.4 139(53.5 0.3

%) %) 6
Female 77(44.5%) 44(50.6 121(46.5
%) %)
Age <60 years 119(68.8% 65(74.7 184(70.8 0.3
) %) %) 2
60-70 years 37(21.4%) 18(20.7 55(21.2%)
%)
>70 years 17(9.8%) 4(4.6%) 21(8.1%)
Residenc Urban 138(78.6 54(62.1 190(73.1 0.0
e %) %) %) 5
Rural 37(21.4%) | 33(37.9 70(26.9%)
%)
Marital Married 136(78.6 52(59.8 188(72.3 0
status %) %) %)
Single 11(6.4%) 23(26.4 34(13.1%)
%)
Widowed 13(7.5%) 3(3.4%) 16(6.2%)
Divorced 13(7.5%) 9(10.3%) 22(8.5%)
Education Cannot read 47(27.2%) 19(21.8 66(25.4%) 0.0
al level and write %) 53
Can read 23(13.3%) 6(6.9%) 29(11.2%)
and write
Primary y| 33(19.1%) 28(32.2 61(23.5%)
school %)
Secondary 28(16.2%) 19(21.8 61(23.5%)
school %)
College and 42(24.3%) 15(17.2 57(21.9%)
above %)
Occupatio House wife 45(26%) 19(21.8 64(24.6%)
n %)
Government 46(26.6%) 24(27.6 70(26.9%)
al employee %)
Private 50(28.9%) | 23(26.4 73(28.1%) | 0.8
employee %) 3
Daily worker |  4(2.3%) 3(3.4%) 7(2.7%)
Farmer 28(16.2%) | 18(20.7 46(17.7%)
%)

Religion Orthodox 143(82.7 81(93.1 224(86.2 0.0

%) %) %) 2
Muslim 30(17.3%) 6(6.9%) 36(13.8%)

Health profile of the respondents

The mean duration of cases and controls since diagnosis was
4.71 (SD: + 3.21) and 6.20 (SD: £ 4.12) respectively. Of the total
respondents, 70 (40.5%) controls and 18 (20.7%) cases had
medically confirmed DM related comorbidity. Half (50.0%) of
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controls and 10 (55.6%) of cases were presented with
hypertension.

Majority of the controls (73.4%) and cases (83.9%) did not
follow education about DM. Only few of the controls (19.1%)
and cases (26.4%) were not members of the diabetes
association. More than a qaurter of the controls (27.7%) and
close to one third of the cases (36.8%) had glucometer in their
home. The majority of the controls (93.1%) and cases (78.2%)
were using oral hypoglycemic medication(s) for treatment. Only
few of the controls (10.4%) and cases (12.6%) were obese.
Majority of participants (81.5%) were diagnosed with type 2 DM
(Table 2).

Table 2: Health profile of study populationof participants of a
study conducted on determinats of poor glycemic control among
patients with diabetes mellitus in public hospitals of Centeral
Zone of Tigray, Ethiopia, 2018.

Variable Category Good Poor Total p-
glycemic glycemi val
c ue
Duration <=one year 15(8.7%) 12(13.8 27(10.4%)
with DM %)
2-5 year 71(41%) 43(49.4 114(43.8
%) %)
>= six years 87(50.3%) 32(36.8 119(45.8 0.0
%) %) 9
Comorbidit | Yes 70(40.5%) 18(20.7 88(33.8%)
y %)
No 103(59.5 69(79.3 172(66.2 0.0
%) %) %) 2
Type  of Hypertension 35(50.0%) 10(55.6 45(51.1%) 0.9
comorbidit %)
y
Dislipedemia 24(34.3%) 5(27.8%) | 29(33.0%)
Cardiovascul 8(11.4%) 3(16.7%) 11(12.5%)
ar diseases
Others 3(4.3%) 0(0.0%) 3(3.4%)
Current Insulin 10(5.8%) 19(21.8 29(11.2%)
medication %)
you take
Oral 161(93.1 68(78.2 229(88.1 0
hypoglycemi %) %) %)
c
Both 2(1.2%) 0(0.0%) 2(0.8%)
Do you Yes 46(26.6%) 14(16.1 60(23.1%)
follow %)
education
about DM No 127(73.4 73(83.9 200(76.9 0.0
%) %) %) 63
Are you| Yes 140(80.9 64(73.6 204(78.5 0.2
Member of %) %) %)
DM
associatio No 33(19.1%) 23(26.4 56(21.5%)
n %)
Have Yes 48(27.7%) 32(36.8 80(30.8%)
glucomete %)
r
No 125(72.3 55(63.2 180(69.2 0.1
%) %) %) 5
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BMI status Normal 92(53.2%) | 35(40.2 127(48.8 0.1
%) %) 9
Over weight 53(30.6%) | 37(42.5 90(34.6%)
%)
Under weight 10(5.8%) 4(4.6%) 14(5.4%)
Obese 18(10.4%) 11(12.6 29(11.2%)
%)
Type of | Typeone 0(0%) 48(55.2 48(18.5%)
DM %)
Type two 173(100% 39(44.8 212(81.5 0
) %) %)

Behavioral factors of the respondents

More than half (53.2%) of the controls and slightly less than
half (46.0%) of the cases adhered to their medication. More
than half (57.8%) of the controls and more than three-fourth
(79.3%) of the cases did not adhere to the DM diet. Similarly,
most of the controls (76.9%) and cases (59.8%) adhered to
exercise. Only few (13.3%) of the controls and most (56.3%) of
the cases did not adhere to self-monitoring of blood glucose
level (Table 3).

Table 3: Behavior factors on determinant of poor glycemic
controls among patients with Diabetes mellitus at public
Hospitals, Central Zone, Tigray, Ethiopia,2018.

Variables Categor Good Poor Total p
y glycemic glycemic valu
control control e
Adherence Adhered 92(53.2%) 40(46.0% 121(46.5%
to ) )
Medication
Not 81(46.8%) 47(54%) 139(53.5% 1
adhered )
Adherence Adhered 73(42.2%) 18(20.7% 91(35%) 0.00
to Diet ) 1
Not 100(57.8% 69(79.3% 169(65%) 0.01
adhered ) )
Adherence Adhered 133(76.9% 52(59.8% 185(71.2% 0.00
to ) ) ) 6
Exercise
Not 40(23.1%) 35(40.2% 75(28.8%)
adhered )
Adherence Adhered 150(86.7% 52(59.8% 202(77.7% 0
to SMBG ) ) )
Not 23(13.3%) 35(40.2% 58(22.3%)
adhered )

Factors associated with poor Glycemic controls

In bivariate logistic analysis, residence, educational status,
marital status, using glucometer at home, attending diabetes
education, being member of diabetes association, duration since
diagnosed with DM, comorbidity, body mass index, adherence
to medication, self-monitoring of blood glucose level, exercise,
and diet were found statistically associated with poor glycemic
control at p value £0.2.

© Copyright iMedPub
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However, in the multivariable logistic regression analysis only
five variables were found to be independent predictors of poor
glycemic control among DM patients at p value<0.05%.

Not being members of Ethiopian diabetes association was
significantly associated with poor glycemic control. The odds of
having poor glycemic control in diabetes patients who were not
members of diabetes association were 2.68 times [95% Cl (1.23,
5.81)] higher than patients who were members of the diabetes
association.

Not being adherent to the recommended exercise was
significantly associated with poor glycemic control. The odds of
having poor glycemic control in diabetic patients who were not
adherant to exercise were 2.53 times [95% Cl (1.29, 4.93)] higher
than those who were adherent to physical exercise. The odds of
having poor glycemic control in diabetic patients who were not
adhering to their diet were 4.05 times [95% Cl (1.88, 8.73)]
times higher than those who were not adhering to their diet.

The odds of having poor glycemic control in diabetic patients
who were not adhering to their medication were 2.13 times
[95% CI (1.07, 4.23)] higher than those who were adhering to
their medication. The odds of having poor glycemic control in
diabetic patients who did not adhere to SMBG were 4.57 times
[95% CI (2.02, 10.34)] higher than those who were adherent to
SMBG (Table 4).

Table 4: Logistic regression analysis on Determinants of poor
glycemic among patients with diabetes mellitus at public
hospitals of Central Zone Tigray, Ethiopia, 2018.

Variabl Categ Good Poor COR AOR
es ory glycemi glycem [95%Cl] [95%Cl]
c ic
Member Yes 140(80.9 23(26.4 1 1
of DM %) %)
associat
ion No 33(19.1 23(26.4 1.52[0.83,2. 2.68[1.23,
%) %) 80] 5.81]
Adhere Adher 92(53.2 40(46.0
nce to ent %) %)
Medicati
on Not 81(46.8 47(54% 0.96[0.57,1. 2.13[1.07,4.2
adher %) ) 62] 3]
ent
Adhere Adher 73(42.2 18(20.7 1 1
nce to ent %) %)
Diet
Not 100(57.8 69(79.3 2.79[1.53,5, 4.05[1.88,8.7
adher %) %) 09] 3]
ent
Adhere Adher 133(76.9 52(59.8 1 1
nce to ent %) %)
Exercis
e Not 40(23.1 35(40.2 2.24[1.28,3. 2.53[1.29,4.9
adher %) %) 90] 3]
ent
Adhere Adher 150(86.7 52(59.8 1 1
nce to ent %) %)
SMBG
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Not 23(13.3 35(40.2 | 4.39[2.37,8. | 4.57[2.02,10.
adher %) %) 10] 34]
ent
Discussion
A case-control study was conducted to assess the

determinants of poor glycemic control in diabetic patients at
public hospitals of the Central Zone of the Tigray Regional State
of Ethiopia in the 2018.

Not being member of the Ethiopian diabetic association was
significantly associated with the poor glycemic control. This
might be because the Ethiopian Diabetes Association enables
diabetic patients to have knowledge and skill on DM and its
overall management [30]. Different researches have shown that
knowledge on DM is associated with better glycemic control
[31]. Even though, having knowledge could contribute for a
better self-management of diabetes mellitus, there are
researches which found no association between knowledge on
DM and glycemic control [32] which may be attributed to the
difference in the research design used.

Non-adherence to exercise showed significant association
with poor glycemic control. The result of this study is consistent
with a cross-sectional study conducted in Uganda in 2017 [33].
This association could be due to the effect of exercise on
reduction of hemoglobin Alc either by increasing insulin
secretion from the beta cells or decreasing insulin resistance
from the cell of our body [34]. However, this finding is not
similar with a cross-sectional study conducted in in 2013 in
Tripoli [15] and in Zambia [35]. The difference could be due to
difference in exercise adherence measurement, sample size,
design, and study year.

Non-adherence to DM diet showed statistical association with
poor glycemic control. The finding of this study was consistent
with a cross-sectional study conducted at Jimma University
Hospital in 2013 [36]. Adhering to dietary recommendations can
improve glycemic control and may reduce glycosylated
hemoglobin [37] because DM-dietary foods have low glycemic
index [38,39].

Non-adherence to DM medications was found to have
association with poor glycemic control. Cross sectional studies
conducted in other parts of Ethiopia also indicated similar
results that poor adherence to medication was associated with
poor glycemic control [34,40]. The reason could be that non-
adherence to anti-diabetes medication may expose the patient
to uncontrolled elevation of blood glucose level by speeding up
glucose production from the liver, by decreasing insulin
secretion from the beta cells or by decreasing glucose uptake by
the skeletal muscles [41].

Diabetic patients who did not adhere to SMBG
recommendations were found to have more poor glycemic
control. In a cohort study which included 24,312 adult patients,
frequent self-monitoring of blood glucose level was found to
have association with good glycemic control [42]. The potential
reason for this result could be that frequent self-monitoring of
blood glucose level may enabled them to better control glycemic
level as this could guide on how to respond and adjust their
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treatment regimen in line with blood glucose level. These
findings are supported by the clinical recommendations
suggested by the American Diabetes Association [42].

Conclusion

The results of this study showed that not being member of
the Ethiopian diabetic association, and non-adherence to
diabetes medication, diet, exercise and self-monitoring of blood
glucose level were found to be the determinants of poor
glycemic control among diabetic patients. Hence, health care
providers should improve patients’ practice to the domains of
diabetes management by strengthening information, and by
promoting education and communication programs. It is
recommended that another research should be carried out to
investigate the determinants of poor glycemic control among
diabetic patients in a broader social context and in a larger
sample size.
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