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Abstract

Background: Hypoglycemia presents a barrier to optimum diabetes management and it is related to a negative
impact on health-related quality of life, healthcare resource use, and work productivity. Despite the fact that the
magnitude of hypoglycemia and factors associated with hypoglycemia in diabetic population were demonstrated in
clinical trial settings; there is no adequate evidence concerning to the problem in real-world settings, in particular in
the study area. The aim of the study was to assess the magnitude of hypoglycemia and factors associated with
hypoglycemia among adult diabetic patients attending chronic follow up clinic at Debre Markos referral hospital, East
Gojjam Zone, Northwest Ethiopia, 2017.

Methods: An institution-based cross-sectional study was conducted among 394 sampled diabetic patients who were
selected through systematic random sampling technique at Debre Markos referral hospital. Data were collected using
structured interviewer-administered questionnaire. The collected data were entered and cleared using epi-data version
3.1 and analyzed by SPSS version 20. We used bivariate and multivariate logistic regression models to identify variables
for multivariate analysis and to identify associated factors for hypoglycemia, respectively.

Result: The study revealed that 279(70.8%) of diabetic patients had experienced hypoglycemic event since the
diagnosis of diabetes. Patients with type 1 diabetes were more likely to have hypoglycemia as compared with type 2
diabetic patients. The factors found to be significantly associated with hypoglycemia included type 2 diabetes (AOR O.
34, 95%Cl: 0.14, 0.82), duration of diabetes from 10 to 14 years (AOR 6.34, 95%Cl: 2.12, 18.96) and insulin therapy (AOR 4.
93, 95%Cl: 2.05, 11.86). Diabetic patients who are government employees (AOR = 0.29, 95%Cl: 0.11, 0.78) were less likely
to have hypoglycemia when compared to farmers.

Conclusion: The magnitude of hypoglycemia was found to be high and significantly associated with occupation, type of
diabetes mellitus, type of medication and duration of diabetes mellitus since diagnosis. Therefore, attention is needed
from health-related governmental organizations and health care providers to decrease the burden of hypoglycemia and
to address the major contributing factors.
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Background

Diabetes is becoming a pandemic disease resulting in
significant morbidity and mortality and an increased
need for health care [1-3]. Achieving a target glycemic
level is one of the objectives of management of diabetes.
The target blood glucose level set for each patient
depends on several factors; including the patient’s life
expectancy, age, comorbidities, and the impact of
hypoglycemia in the patient’s life [4].

Intensification of diabetes control has been given em-
phasis since the publication of landmark trials such as
the Diabetes Control and Complications Trial (DCCT)
and the United Kingdom Prospective Diabetes Study
(UKPDS) [5, 6]. However, one of the common side ef-
fects of intensification of therapy is an increment in the
incidence of hypoglycemia [7]. Because of fear of
hypoglycemic events, patients may avoid therapy and the
glycemic control consequently becomes sub-optimal [4].

There is no single threshold value of plasma glucose
concentration which defines iatrogenic hypoglycemia in
patients with diabetes; hence it is defined as all episodes
of an abnormally low plasma glucose concentration that
expose the individual to potential harm [4, 8]. A report
from a work group of the American diabetes association
and the Endocrine society suggests that patients should
be alert at plasma glucose concentration of 70 mg/dl and
below [4].

Hypoglycemia has acute short-term symptoms which are
related to either counter-regulation, such as tachycardia
and sweating, or to neuroglycopenia, such as irritability,
confusion, and in severe cases stupor, coma and death [9].
There are also long-term consequences of hypoglycemia
such as weight gain, loss of self-confidence, reduced quality
of life, decreased working capacity, and increased risk for
cardiovascular diseases [4].

Hypoglycemia has considerable impact on the individ-
ual’s wellbeing and has a significant cost burden to the
healthcare systems and the society [10]. It can cause se-
vere morbidity and even death, depending on its severity
or duration [11]. Severe hypoglycemia was associated with
a significant increase in adjusted risks of major macrovas-
cular events, major microvascular events, death from a
cardiovascular cause, and death from any cause [12].

A literature which reviewed 30 studies (11 real-world
data studies and 19 randomized controlled trials) re-
ported that higher rates of hypoglycemia were observed
in real-world settings compared with clinical trial set-
tings [8]. Recent prospective studies in European, Asian
and African countries on self- reported frequencies of
hypoglycemic episodes have shown that hypoglycemia
was reported by nearly all of the patients [13, 14]. A re-
view article on hypoglycemia states that the average pa-
tient suffers 2 episodes of symptomatic hypoglycemia
per week and thousands of such episodes over a lifetime
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of diabetes [15]. Hypoglycemia occurs about two to
three times more frequently in type 1 diabetes than in
type 2 diabetes and its incidence increases with the dur-
ation of diabetes [8, 16].

In a study of hypoglycemia in diabetic patients in
Ethiopia, 61.2% had experienced hypoglycemia since their
diagnosis and the factors which showed significant associ-
ation with hypoglycemia were low educational status, fe-
male gender and higher body mass index (BMI) [17].

Awareness of the condition; education of patients, rel-
atives, and health care providers; and selecting an appro-
priate glucose-lowering medication are some of the
strategies to reduce the risk of hypoglycemia [7, 18].

In recent years, there is an increment in the number
of diabetic patients with hypoglycemia in Ethiopia. In
our clinical practice at Debre Markos referral hospital
and Tikur Anbessa specialized hospital, it was observed
that there are many diabetic patients with hypoglycemia
and some who already have permanent neurologic se-
quela. However, limited data exist on the frequency of
hypoglycemia incidents among diabetic patients in
Ethiopia, particularly in the study area. This study was
intended to determine the magnitude of hypoglycemia
and factors associated with hypoglycemia in adult dia-
betic patients in the study area.

Methods

Study setting

The study was conducted from November 15, 2017 to
January 15, 2018, for 8 consecutive weeks at Debre Mar-
kos referral hospital; which is located in Debre Markos
town, East Gojjam zone, Amhara Regional State,
Ethiopia. Debre Markos referral hospital is the only re-
ferral hospital in East Gojjam zone. There is a separate
follow up clinic for medical patients and two days per
week is dedicated to diabetic patients. There are four in-
ternists and 10 general practitioners working in the
follow-up clinics. Currently, there are about 1100 dia-
betic patients who are registered and have regular follow
up at the clinics [19] .

Study design and population

Institution-based cross-sectional study design was used
to assess hypoglycemia among diabetic patients. Samples
were selected from diabetic patients who have follow-up
at Debre Markos referral hospital. Patients with gesta-
tional diabetes were excluded from the study.

Sample size and sampling procedure

Sample size calculation for this study was determined
using single population proportion formula. The sample
size was calculated with the assumption of 61% of pa-
tients might have hypoglycemic episode since diagnosis,
which was taken from a previous study [17]. After 10%



Tiruneh et al. BMC Endocrine Disorders (2019) 19:17

non-response rate consideration, the total sample size
for the study was 403.

Most of the diabetic patients are appointed at interval of
four to eight weeks. However, for some patients the fre-
quency of their visits can vary depending on their blood
glucose level. The total number of diabetic patients who
had follow-up from September 15, 2017 to November 15,
2017 was taken to estimate the patient flow. The sampling
fraction was calculated by dividing N/n (850/403=2.1),
where N = estimated number of patients that will be seen
during the study period and n = calculated sample size
using single population proportion formula. Then system-
atic sampling technique was employed to approach the
study participants. The first patient was selected by lottery
method from the first two patients. Then study participant
was selected every two patients until the required sample
size is achieved. From the selected diabetic patients, 394
of them gave consent and participated in the study.

Study variables and measurement

The dependent variable of the study was hypoglycemia.
The independent variables were socio-demographic vari-
ables, membership to the diabetic association, blood glu-
cose level, type of diabetes mellitus (DM), duration of
diabetes, type of treatment, the presence of chronic
complications of DM, and presence of other comorbid
chronic diseases. Hypoglycemia was defined as an event
during which there are typical symptoms of hypoglycemia
which are improved after administering carbohydrates,
glucagon, or other corrective actions or there is a mea-
sured plasma glucose concentration of <70 mg/dL (<3.9
mmol/L) [4]. Severe hypoglycemia was defined as a
hypoglycemic event requiring assistance of another person
to actively administer carbohydrates, glucagon, or take
other corrective actions [4].

Data collection and quality control methods

Data were collected with structured questionnaire, which
was developed through reviewing different literature [4,
17, 20]. The questionnaire had three parts; the first part
assessed socio-demographic characteristics of respon-
dents. The second & third part of the questionnaire aimed
to assess diabetes-related variables and other diabetes-re-
lated complications. The content validity of the question-
naire was examined by seven experts who had more than
five-year research and work experience of which two of
them from medicine department, three of them from pub-
lic health department, one from nursing department of
Debre Markos university and one of them from internal
medicine department of Addis Ababa University. The
questionnaire was translated to Amharic and then back to
English by language experts, in order to check for
consistency and comparability of the finding. A two days
training was given to the data collectors and the
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supervisor, by the principal investigator. Four Bachelor of
Science (BSc) professionals from nursing department par-
ticipated in data collection. For data collection, the
pre-tested interviewer-administered structured question-
naire was used to interview the respondents in the follow
up clinic. Whenever necessary, the patients’ document
was reviewed to ascertain some information like diabetes
related complications, blood glucose level, and comorbidi-
ties. Diabetes related complications and comorbidities are
usually evaluated by the physicians, nurses and optome-
trists working in the hospital and are documented on the
patients chart after bi-annual or annual blood pressure
measurement, foot examination, serum creatinine deter-
mination and eye examination.

Data processing and analysis

The collected data were checked for completeness and
consistency before the analysis. Data were entered and
cleared using epi-data version 3.1 and exported to Statis-
tical Package for Social Sciences (SPSS) version 20 for
analysis. Descriptive analysis was done. Logistic regres-
sion analysis was fitted to identify the association be-
tween dependent and independent variables. The crude
and adjusted odds ratios together with their correspond-
ing 95% confidence intervals were computed. A p-value
<0.05 and corresponding 95% CI of odds ratio was con-
sidered to declare a result as statistically significant. The
results were presented using text, tables, and graphs
based on the type of the data.

Result

Socio-demographic characteristics of participants

A total of 394 diabetes mellitus patients participated in
the study. Ninety-one (23.1%) of respondents belonged
to age group 45-54 years of age, with median age of 43
(IQR =29-55) years. Two hundred twenty-eight (57.9%)
of the respondents were males and 252(64.0%) were
married. Ninety-one (23.1%) of the respondents were
farmers. From the total participants, only 26(6.6%) were
found to be members of the Ethiopian diabetic associ-
ation (Table 1).

Diabetes-related characteristics and chronic complications
in participants

Two hundred eleven (53.6%) of the respondents had
type 1 diabetes mellitus, and the mean duration of dia-
betes was 5.5years (SD t5.2years). Two hundred
fifty-three (64.2%) of the participants were taking insulin
only and 108(27.4%) were taking oral hypoglycemic
agents (OHA) only; 33(8.4%) were taking both OHA and
insulin. From type 2 diabetic patients 108(59.02%) were
treated with OHA, 54(29.51%) were treated with insulin
only and 21(11.46%) were treated with both insulin and
OHA. Twenty-two (5.6%) of the respondents had a
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Table 1 Sociodemographic and clinical characteristics of
diabetic patients at Debre Markos referral hospital, Northwest
Ethiopia 2017(n=394)

Variable Characteristics Number (%)
Sex Male 228 (57.9)
Female 166 (42.1)
Age group 18-24 70(17.8)
25-34 63 (16)
35-44 69 (17.5)
45-54 91 (23.1)
55-64 59 (15.0)
265 42 (10.7)
Religion Orthodox 385 (97.7)
Christian
Muslim 9 (2.3)
Marital status Single 90 (22.8)
Married 252 (64)
Divorced 28 (7.1)
Widowed 24 (6.1)
Residence Urban 258 (65.5)
Rural 136 (34.5)
Occupation Farmer 91 (23.1)
House wife 64 (16.2)
Merchant 38 (9.6)
Government 90 (22.8)
employee
Student 50 (12.7)
Pensioner 23 (5.8)
Unemployed 38 (9.6)
Monthly Income <400 55 (14)
(Ethiopian Birr) 401-700 55 (14)
701-999 24 (6.1)
21000 260 (66)
Smoking Smoker 2 (0.5)
Ex-smoker 17 (4.3)
Non-smoker 375 (95.2)
BMI Underweight 45 (114)
Normal 246 (62.4)
Over weight 75 (19)
Obese 28 (7.1)
Member of Yes 26 (6.6)
openDiterc g, 3 630

fasting blood glucose level of less than 70 mg/dl at the
day of their visit during data collection. (Table 2).
Hypertension was documented in 96(24.4%) of partici-
pants. Retinopathy was found in 65 (16.5%) of the study
participants while other complications and comorbidities
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Table 2 Diabetes related characteristics in diabetic patients at
Debre Markos referral hospital, Northwest Ethiopia 2017(n = 394)

Variables Characteristics Number (%)
Type of Diabetes Type 1 211 (53.6)
Type 2 183 (46.4)
Duration of diabetes < 2years 89 (22.6)
2-4 years 137 (34.8)
5-9years 98 (24.9)
10-14 years 46 (11.7)
215 years 24 (6.1)
Type of medication Glibenclamide 5(1.3)
;?gt?;tez types of Metformin 48 (12.2)
Glibencamide 55 (14)
and Metformin
NPH insulin only 245 (62.2)
NPH and Regular 8 (2)
insulin
NPH insulin and 33 (84)
Metformin
Type of medication OHA 108 27.4)
OHA and Insulin 33 (84)
Type of medication OHA 108 (59.0%)
for type 2 diabetes Insulin 54 (295%)
OHA and Insulin 21 (11.5%)
FBS level during <70 22 (5.6)
visit (m/d) 70-130 173 (439)
131-180 98 (24.9)
181-250 61 (15.5)
> 250 40 (10.2)

*mg/dl milligrams per deciliter

including neuropathy, cardiac disease, nephropathy, foot
ulcer and sexual dysfunction were documented in
58(14.7%), 10(2.5%), 11(2.8%), 7(1.8%) and 6(1.5%) of the
patients’ card, respectively. We used chi-square test or
fisher’s exact test to assess statistical significance (Table 3).

Frequency of hypoglycemia

Out of the total participants, 279(70.8, 95% CI: 66.8—
75.6%) of them had history of hypoglycemia since they
were diagnosed with diabetes mellitus. Out of the 211 type
1 diabetic patients, 183(86.7%) of them had history of
hypoglycemia; 96(52.5%) of the 183 type 2 diabetic pa-
tients had history of hypoglycemia since they were told to
have diabetes. The frequency of hypoglycemic episodes
were described as never, one to two per year, 4 to 12 per
year, 1 or more per month and one or more per week and
there was statistically significant difference between type 1
and type 2 diabetes at p value of less than 0.001.From the
total participants, 7.1% of respondents with type 1
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Table 3 Diabetes related complications in diabetic patients at
Debre Markos referral hospital, Northwest Ethiopia 2017(n = 394)

Diabetes related Type 1 Type 2 Total p

Comeroidies. NGO NG Neg

Retinopathy Yes 26 (12.3) 39 (21.3)  65(165) 0023
No 185(87.7) 144 (787) 329 (83.5)

Peripheral neuropathy  Yes 20 (9.5) 38(208) 58(147) 0003
No 191 (90.5) 145 (79.2) 336 (853)

Heart disease Yes 4 (1.9) 6 (3.3) 10 (2.5) 0.524
No 207 (98.1) 177 (96.7) 384 (94.5)

Hypertension Yes 26 (12.3) 70 (383) 96 (244) 0.001
No 185(87.7) 113 (61.7) 298 (75.6)

Nephropathy Yes 3(14) 8 (44) 11 (2.8 0.143
No 208 (986) 175(95.6) 383(97.2)

Foot ulcer Yes 0 (0.0) 7 (3.8) 7 (1.8) 0.004
No 211 (1000) 176 (96.2) 387 (98.2)

Sexual dysfunction Yes 3 (14) 3(16) 6 (1.5 0.588
No 208 (986) 180 (984) 388 (98.5)

*N Number

diabetes and 22.1% of respondents with type 2 diabetes
have never experienced a hypoglycemic episode (Fig. 1).

A total of 315 episodes of hypoglycemia had occurred
since one month prior to the study, out of these 213
episodes occurred in type 1 diabetes patients and 105 epi-
sodes occurred in type 2 diabetes patients. This difference
in the number of hypoglycemic episodes is statistically sig-
nificant at p value of < 0.05.

Among the total participants, 105(26.6%) had his-
tory of severe hypoglycemia out of which 89 (22.6%
of the total participants) reported that they had one
or more episode of severe hypoglycemia in the pre-
ceding year. Only 24 individuals (6.1%) reported that
they measure their blood glucose level before exercise
or heavy work. Three hundred sixty-nine (93.7%) of

Page 5 of 9

the participants have mentioned appropriate correct-
ive actions for hypoglycemia (take sugar, take food or
go to a nearby health facility). We used chi-square
test or fisher’s exact test to assess statistical signifi-
cance (Table 4).

Factors associated with hypoglycemia

As can be noted from the result of the bivariate logis-
tic regression analysis; age, marital status, residence,
occupation, educational status, BMI, type of diabetes,
discussion of hypoglycemia with physician, retinop-
athy, neuropathy, cardiac disease, hypertension, dur-
ation of the disease and type of medication did show
association with hypoglycemia at p value less than
0.25 level of significance.

Consequently, the multivariable logistic regression ana-
lysis was used by taking all the 14 factors into account
simultaneously and only four of the most contributing fac-
tors remained to be significantly and independently asso-
ciated with hypoglycemia and have an overall significant
effect on the outcome variable at 5% level of significance.
Occupation, type of diabetes, duration of diabetes and
type of medication were found to have significant associ-
ation with hypoglycemia.

Diabetic patients who are government employees’
were 71% less likely to have hypoglycemia as compared
with farmer diabetic patients with (AOR = 0.29, 95%CI:
0.11, 0.78). And diabetic patients who are merchants
were 71% less likely to have hypoglycemia as compared
with farmer diabetic patients with (AOR = 0.29, 95%CI:
0.09, 0.96).

Concerning with the type of diabetes, patients with type
2 diabetes were 66% less likely to have hypoglycemia as
compared with those patients with type 1 diabetes with
(AOR = 0.34, 95% CI: 0.14, 0.82).

Diabetic patients with duration of diabetes since diag-
nosis of 2—4 years (AOR =3.22, 95% CI:1.58,6.58), 5-9

25

22.1
20 -
16
15 s 12.95
H Type 1
01 5, 8.6 7.9 ype
: 5.85 B Type 2
J 3.6
5 s
—
0 T T T T T T
Never 1-2 per 4-12per 1or more 1or more
year year per week

month
Fig. 1 Proportion of diabetic patients with hypoglycemic episodes ever since diagnosis at Debre Markos referral hospital, Northwest Ethiopia 2017(n = 394)
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Table 4 Frequency of hypoglycemic events among diabetic patients at Debre Markos referral hospital, Northwest Ethiopia
2017(n=394)
Variables Type 1 Type 2 Total P value
N (%) N (%) N (%)

History of hypoglycemic Yes 183 (86.7) 96 (52.5) 279 (70.8) 0.001
g?ggﬂfetee‘fr since diagnosis No 28 (133) 87 (47.5) 115 (29.2)
History of severe hypoglycemic Yes 68 (32.2) 37 (20.2) 105 (26.6) 0.005
episode ever since diagnosis No 143 (67.9) 146 (798) 289 (73.4)
Frequency of hypoglycemia Once 38 (18.01) 22 (12.02) 0 (15.23)
in the last one month Twice 33 (1564) 15 (8.20) 48 (12.18)

3 times 14 (6.64) 7 (3.83) 21 (5.33)

4 times 6 (2.84) 2 (1.09) 8 (2.03)

5 or more times 7 (3.32) 4(2.18) 11 (279

Total episodes 213 102 315 0.001
Frequency of hypoglycemia Once 16 (7.58) 4(2.18) 20 (5.08)
isrl‘eg‘; last one month during Twice 4(1.90) 3 (1.64) 7(1.78)

3 times 1(047) 2 (1.09) 3(0.76)

4 times 2 (0.95) 2 (0.51)

Total episodes 35 16 51 0.024
Frequency of severe Once 25(11.85) 12 (6.56) 37 (9.39)
ggiog;ygeyg? in the Twice 16 (758) 7 (383) 23 (584)

3 times 7 (332 7 (3.83) 14 (3.55)

4 times 1(047) 2 (1.09) 3(0.76)

5 or more times 9 (4.27) 3(1.64) 12 (3.05)

Total episodes 152 73 225 0.76
How often do you discuss Never 35 (16.58) 5 (30.05) 90 (22.84) 0.001
hypoglycemia with physician Sometimes 65 (30.81) 0 (3277) 125 (31.73)

Always 111 (5261) 8 (37.16) 179 (45.43)
Corrective actions if/when None 3(142) 6 (8.74) 19 (4.82) 0.001
hypoglycemic Take sugar 170 (8057) 134 (73.22) 304 (77.16)

Take insulin 1(047) 1 (0.25)

Go to nearby 5237) 12 (6.56) 17 (4.31)

health facility

Eat food 32 (15.17) 21 (11.46) 53 (1345)
Do you measure your blood Yes 12 (5.7) 2 (6.6) 24 (6.1) 0.88
glucose level before exercise No 199 (943) 171 (934) 370 (939)

or heavy work

*N Number

years (AOR=3.88,95% CI:1.75,8.61), and 10-14 years
(AOR =6.34,95% CI:2.12,18.96) were more likely to have
hypoglycemic episode when compared to those with <2
years duration of diabetes.

Furthermore, type of medication has shown statisti-
cally significant association with the outcome variable.
Patients who were taking insulin were 4.93 times more
likely to have history of hypoglycemia as compared with
those who were taking OHA only with (AOR =4.93,
95% CI: 2.05, 11.86) (Table 5).

Discussion

This cross sectional study attempted to estimate the
prevalence of hypoglycemia and factors associated
with hypoglycemia among adult patients with diabetes
mellitus in the study area. The study gives a clue re-
garding the burden of the problem and the contribut-
ing factors. The study showed that hypoglycemia is
common in adults with both type 1 and type 2 dia-
betes. It was found that 70.8% of diabetic patients had
one or more hypoglycemic episode in the past and
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Table 5 Factors associated with hypoglycemia in diabetic patients at Debre Markos referral hospital, Northwest Ethiopia,

2017(n=394)

(2019) 19:17
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Variables Hypoglycemia Crude OR Adjusted OR P value
Yes(N) No(N)
Occupation Farmer 81 10 1 1
House wife 48 16 0.37 (0.16,0.88) 0.53 (0.19,1.67) 0.300
Merchant 22 16 0.17 (0.07,043) 0.29 (0.09,0.96) 0.042
Government 49 41 0.15 (0.07,032) 0.29 (0.11,0.78) 0.015
employee
Student 35 15 0.29 (0.12,0.70) 0.11 (0.04,0.33) 0.001
Pensioner 14 9 0.19 (0.07,0.56) 0.57 (0.14,2.35) 0439
Unemployed 30 8 046 (0.17,1.28) 044 (0.12,1.56) 0.201
Type of Diabetes Type 1 183 28 1 1
Type 2 96 87 0.17 (0.10,0.28) 0.34 (0.14,0.82) 0.015
Retinopathy Yes 51 14 1 1
No 228 101 0.62 (0.33,1.17) 047 (0.21,1.05) 0.066
Hypertension Yes 54 42 1 1
No 225 73 240 (1.483.88) 1.89 (0.96,3.72) 0.066
Duration of < 2years 47 42 1 1
Diabetes 2-4years 100 37 242 (1.384.24) 322 (1.586.58) 0.001
5-9years 73 25 261 (1.414.83) 3.88(1.75861) 0.001
10-14 years 40 6 5.96 (2.30,15.46) 6.34 (2.12,18.96) 0.001
215 years 19 5 340 (1.17,9.89) 2.53(0.69,9.28) 0.161
Types of OHA 38 70 1 1
medication Insulin 215 38 1042 (617,1761) 493 (205,11.86) 0001
OHA & insulin 26 7 6.84 (2.72,17.23) 5.35(1.88,15.28) 0.002
Discussion Never 56 34 1 1
3; t?g%%g‘ecgf Sometimes 82 43 116 (066,2.03) 076 (0.38,157) 0481
Always 141 38 2.25(1.29,3.93) 1.65 (0.79,3.46) 0.182

*N Number

severe hypoglycemic episode was also reported by
26.6% of respondents.

The frequency of hypoglycemia (all episodes and se-
vere episodes) appeared to be higher than has been re-
ported previously [17, 21], suggesting that this may
represent a greater clinical problem than has been ap-
preciated. The higher magnitude of hypoglycemia in
this study might be due to fact that most of the dia-
betic patients had type ldiabetes and were on insulin.
However, the finding of this study was lower than
found in recent large prospective studies on self-
reported incidence of hypoglycemia in diabetic
patients; in which nearly all patients reported
hypoglycemia during the prospective period [13, 14].
The higher frequency of hypoglycemia in prospective
studies can be explained by recall bias in self-
reporting hypoglycemia in retrospect. The implication
of this finding is that there is a high magnitude of
hypoglycemia among patients with diabetes which

requires active follow up and implementation of pre-
vention strategies.

The study also showed that occupation has a signifi-
cant association with hypoglycemic episodes. Mer-
chants, government employees, and students are less
likely to have hypoglycemia when compared to
farmers. This might be due to several reasons. The first
reason might be related to the daily activities of the pa-
tients. Farming is a much more complex activity which
needs high energy expenditure and it may lead to
hypoglycemia. The second reason might be related to
their living status. In Ethiopia, most farmers are living
in the rural area where there are poor infrastructure
and transportation. Therefore, follow up clinic may not
be easily accessible for such patients. Due to this, pa-
tients are likely have poor follow up and poor adher-
ence to diet modification. Hence, health professionals
should work with farmers with diabetes to minimize
the frequency and the consequences of hypoglycemia.
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Alternative care facilities (primary health care) with
periodic suvervision by senior physicians might be use-
ful for farmers who live in areas with poor infrastruc-
ture. Diabetes education and experience sharing
through Ethiopian diabetes association among diabetic
patients can also help to increase patients’ knowledge
and skill on prevention of hypoglycemia.

In this study the proportion of type 1 diabetes is higher
than seen in other areas; and this might be explained by 1)
the study was conducted in a semi-urban area where most
of the patients were poor farmers having diabetes mellitus
since childhood 2) the possibility of acquiring viral infec-
tions during childhood and 3) the fact that obesity is not
common in the study area. This study showed that diabetic
patients with type 1 diabetes were more likely to have
hypoglycemia than patients with type 2 diabetes. This
might be due to the fact that all type 1 diabetes patients are
put on insulin therapy which has a higher risk of iatrogenic
hypoglycemia [4]. In the study from Austria, self-reported
hypoglycemia rate in type 1 respondents was four times
greater than the rates reported by type 2 respondents [22].
Other studies have also shown higher frequency of
hypoglycemia in type 1 diabetes when compared to type 2
diabetic patients despite being on similar type of treatment
[13, 14, 23].

Furthermore, insulin therapy was associated with
hypoglycemia. This finding is in accordance with the
finding of previous studies which were conducted in
Austria, other European countries and African countries
[13, 20, 22]. Insulin therapy is one of the most common
causes of iatrogenic hypoglycemia [7, 15]. Therefore, pa-
tients on insulin therapy need to have closer follow up
of their glycemic control.

This study suggests that diabetic patients with increas-
ing duration of diabetes were more likely to have
hypoglycemia. A report of a workgroup of the American
diabetes association and the Endocrine society states
that the incidence of iatrogenic hypoglycemia increases
with the duration of diabetes [4]. Several other studies
have also shown that longer duration of diabetes in-
creases the risk of hypoglycemia [7, 8, 11]. Therefore,
health care workers should give due attention to patients
with longer duration after diagnosis of diabetes.

Limitations of the study

There are limitations to this study. First, there may be recall
bias of hypoglycemic episodes since it is a self-reported
data. On the other hand, some of the patients didn’t con-
firm all of the episodes of hypoglycemia with capillary gluc-
ometer; so they could also be reporting symptoms without
having a blood glucose level of below 70 mg/dl. It is also
worth mentioning the limitation of accuracy and availability
of the diagnostic methods routinely employed to make the
diagnosis of chronic complications of diabetes. Therefore,
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the findings of this study would be best if it is interpreted
in the context of such inevitable limitations of the study.

Conclusion

The magnitude of hypoglycemia was found to be high and
significantly associated with occupation, type of diabetes
mellitus, duration of diabetes mellitus since diagnosis, and
type of medication. Therefore, attention is needed from
health-related governmental organizations and health care
providers to decrease the magnitude of hypoglycemia and
to address the major contributing factors.

Abbreviations

ADA: American diabetes association; BMI: Body mass index; DCCT: Diabetes
control and complications trial; DM: Diabetes Mellitus; NCDs: Non
communicable diseases; OHA: Oral hypoglycemic agent

Acknowledgments
The author's gratitude goes to Debre Markos University, College of Health
Sciences to their support of this study in funding and reviewing.

Funding

This project was funded by Debre Markos University, College of Health
Science. The funded grant was for data collection activities; namely,
payments for data collectors, and the supervisor.

Availability of data and materials
The datasets analyzed during the current study are available from the
corresponding author on reasonable request.

Authors’ contributions

GG conceived designed and developed the project and took part in data
collection. NA and GD assisted in data collection and data analysis.GG, NA,
GD developing the initial drafts of the manuscript and revising subsequent
drafts. GG, NA, and GD prepared the final draft of the manuscript. All authors
read and approved the final manuscript.

Ethics approval and consent to participate

Ethical clearance and approval were obtained from an institutional research ethics
review committee of College of Health Sciences of Debre Markos University. All
study participants were informed about the purpose of the study and additional
information was given as they need. Written informed consent was obtained
from all the respondents. Confidentiality was maintained by excluding names and
other identifying numbers.

Consent for publication
This manuscript does not report personal data such as individual details,
images or videos; therefore, consent for publication is not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Internal Medicine, School of Medicine, Debre Markos
University, P.O. Box 269, Debre Markos, Ethiopia. 2Departr‘nem of Public
health, College of Health Sciences, Debre Markos University, P.O. Box 269,
Debre Markos, Ethiopia. *Department of Nursing, College of Medicine and
Health Sciences, Bahir Dar University, P.O. Box 79, Bahir Dar, Ethiopia.



Tiruneh et al. BMC Endocrine Disorders

(2019) 19:17

Received: 8 May 2018 Accepted: 14 January 2019
Published online: 30 January 2019

References

1.

2.
3.
4

19.
20.

21.

22.

23.

Global status report on noncommunicable diseases In..: WHO; 2014.
Diabetes Atlas IDF. In. In: 7th edn: international Diabetes federation; 2015.
Global Report on Diabetes In.. WHO; 2016.

Seaquist ER, Anderson J, Childs B, Cryer P, Dagogo-Jack S, Fish L, Heller SR,
Rodriguez H, Rosenzweig J, Vigersky R. Hypoglycemia and Diabetes: a report
of a workgroup of the American Diabetes Association and the Endocrine
Society. Diabetes Care. 2013,36:1384-95.

UKProspectiveDiabetesStudy (UKPDS)Group. Intensive blood-glucose control
with sulphonylureas or insulin compared with conventional treatment and
risk of complications in patients with type 2 diabetes (UKPDS 33). Lancet.
1998;352(9131):837-53.
TheDiabetesControlComplicationsTrialResearchGroup. The effect of intensive
treatment of Diabetes on the development and progression of long-term
complications in insulin-dependent Diabetes mellitus. N Engl J Med. 1993;
329(14):977-86.

Ahrén B. Avoiding hypoglycemia: a key to success for glucose-lowering
therapy in type 2 diabetes. Vasc Health Risk Manag. 2013;9:155-63.

Elliott L, Fidler C, Ditchfield A, Stissing T. Hypoglycemia event rates: a
comparison between real-world data and randomized controlled trial
populations in insulin-treated Diabetes. Diabetes Ther. 2016;7:45-60.
Tesfaye N, Seaquist ER. Neuroendocrine responses to hypoglycemia. Ann N
Y Acad Sci. 2010;1212:12-28.

Bronstone A, Graham C. The potential cost implications of averting severe
hypoglycemic events requiring hospitalization in high-risk adults with type
1 Diabetes using real-time continuous glucose monitoring. J Diabetes Sci
Technol. 2016;10(4):905-13.

Shafiee G, Mohajeri-Tehrani M, Pajouhi M, Larijani B. The importance of
hypoglycemia in diabetic patients. Journal of Diabetes & Metabolic
Disorders. 2012;11:17.

Zoungas S, Patel A, Chalmers J, de Galan B, Qiang Li MB, Billot L, Woodward
M, Ninomiya T, Neal B, MacMahon S, et al. Severe hypoglycemia and risks of
vascular events and death. N Engl J Med. 2010;363:1410-8.

Emral R, Pathan F, Cortés CAY, E-Hefnawy MH, Goh S-Y, Gémez AM, Murphy A,
Abusnana S, Rudijanto A, Jain A. Self-reported hypoglycemia in insulin-treated
patients with diabetes: results from an international survey on 7289 patients
from nine countries. Diabetes Res Clin Pract. 2017;134:17-28.

Emral R, Tetiker T, Sahin |, Sari R, Kaya A, Yetkin |, Cil SU, Tttincii NB. An
international survey on hypoglycemia among insulin-treated type | and
type |l diabetes patients: Turkey cohort of the non-interventional IO HAT
study. BMC Endocr Disord. 2018;18(1):9.

Cryer PE. The barrier of hypoglycemia in Diabetes. DIABETES. 2008,57:3169-76.
Henderson JN, Allen KV, Deary 1J, Frier BM. Hypoglycaemia in insulin-treated
type 2 diabetes: frequency, symptoms and impaired awareness. Diabet Med.
2003;20:1016-21.

Wako A, Belay S, Feleke Y, Kebede T. Assessment of the magnitude, severity
and associated factors of hypoglycemia in diabetic patients attending
National Diabetes Referral Clinic at Tikur Anbessa hospital, Addis Ababa,
Ethiopia. Journal of Diabetes and Metabolism. 2017;8(5).

Bonaventura A, Montecucco F, Dallegri F. Update on strategies limiting
iatrogenic hypoglycemia. Endocrine Connections. 2015;4:R37-45.

. In. Medical Director's Office: Debre Markos Referral Hospital; 2017.
Ostenson CG, Geelhoed-Duijvestijn P, Lahtela J, Weitgasser R, Jensen MM,
Pedersen-Bjergaard U. Self-reported non-severe hypoglycaemic events in
Europe. Diabet Med. 2014;31:92-101.

Leese GP, Wang J, Broomhall J, Kelly P, Marsden A, Morrison W, Frier BM,
Morris AD. Frequency of severe hypoglycemia requiring emergency
treatment in type 1 and type 2 Diabetes:a population-based study of health
service resource use. Diabetes Care. 2003;26:1176-80.

Weitgasser R, Lopes S. Self-reported frequency and impact of
hypoglycaemic events in insulin-treated diabetic patients in Austria. Wien
Klin Wochenschr. 2015;127:36-44.

Frier BM, Jensen MM, Chubb BD. Hypoglycaemia in adults with insulin-
treated diabetes in the UK: self-reported frequency and effects. Diabet Med.
2016;33:1125-32.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Result
	Conclusion

	Background
	Methods
	Study setting
	Study design and population
	Sample size and sampling procedure
	Study variables and measurement
	Data collection and quality control methods
	Data processing and analysis

	Result
	Socio-demographic characteristics of participants
	Diabetes-related characteristics and chronic complications in participants
	Frequency of hypoglycemia
	Factors associated with hypoglycemia

	Discussion
	Limitations of the study

	Conclusion
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

