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The Case of Dessie Hospitals in

Background: Diabetes mellitus, the commonest metabolic disorder, leads to cardiovas-
cular diseases, neurological problems, kidney injury, and visual disturbances. Such
complications can be prevented by maintaining plasma glucose level in the normal
range, including ophthalmic complications. Hence, this study intended to pinpoint pre-
dictors of poor plasma glucose maintenance in type II DM people with ophthalmic
complication.

Methods: We conducted a cross-sectional survey using simple random sampling approach
to recruit participants. An interviewer-based questionnaire was used and ophthalmic com-
plication was determined by visual acuity test. We used statistical package for social sciences
version 23 to analyze the data and descriptive statistics were calculated. Predictors were
ascertained using multivariable logistic regression at p<0.05. Besides, AOR with 95% CI
was also estimated to show extent of association.

Results: The prevalence of poor plasma glucose maintenance was 65.1% (56.6-73.6). Poor
plasma maintenance was predicted by the absence of formal education (OR: 0.67; 0.20—
2.23), DM history of family members (OR=4.29; 1.33-13.83), longer duration of diabetes
(OR: 3.02; 1.09-8.63), insulin use (OR=10.05; 2.72-52.35), and less physical exercise
(OR=2.91; 1.47-5.76).

Conclusion: Study subjects with no education, DM history of family members, prolonged
DM, insulin medication, and inadequate exercise had higher rate of poor plasma glucose
maintenance. Health professionals should educate patients on the importance of self-adher-
ence to plasma glucose monitoring, and encourage them to practice recommended physical
activity.

Keywords: maintenance, plasma glucose, predictors, ophthalmic complication, type 11
diabetes

Introduction

Diabetes mellitus (DM) is a serious chronic and pandemic illness characterized by
hyperglycemia.' Type II DM is one category of diabetes which is characterized by
insulin resistance, compromised insulin secretion, and amplified blood glucose
level.? Diabetes pandemic is accelerated by the pooled effects of increasing rates
of obesity, physical inactivity, and population ageing.® In 2019, the number of
people living with DM was estimated to be 463 million people, and expected to
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be 578 million in 2030 and 700 million by 2045. It affects
more urban dwellers (10.8%) than rural dwellers (7.2%).*

Type II DM present at diagnosis with long-term
complications' and such common complications are car-
diovascular diseases, neurological problems, kidney
injury, and visual impairment.>® Ophthalmic complica-
tions are described as eye constraint due to lowered
acuity, disturbed field, falsehood of sight, and others’
usually caused by errors of refraction, raised intraocular
pressure, opacity of the lens, macular changes, and
diabetes associated retinopathy.” ® Nowadays, diabetic
retinopathy is the major reason for blindness in adults
living with diabetes.'® Global data showed that the
number of visually impaired people increased sharply
from 441.1 million'' to 2.2 billion.” As a consequence,
ophthalmic complications, particularly vision impair-
ment, can lead to unemployment, loss of productivity,
and hence economic crisis for the family and the

country,3’7’12

and hindrance in terms of community
engagement in different activities.'?

Even though achieving good glycemic control is not
easy due to patients’ non-compliance and adherence, it is
still the major management protocol for type II DM
patients to avert DM-associated impediments like diabetic
retinopathy and visual impairment.>"*

In spite of the significance of better plasma glucose
maintenance, scholars showed the existence of inadequate
plasma glucose maintenance in Ethiopia.'>'®

A large amount of literature disclosed that inadequate
plasma glucose maintenance is associated with female
sex,15 A718 19w educational level,18*2° age <65,17’18 longer

17,18,20-24 17,20-23

duration of diabetes, insulin treatment,

151724 inadequate physical activity,”* and diet."’

obesity,

The association between inadequate plasma glucose
maintenance and living standards, medical parameters,
and therapeutic options at local levels has not been well
studied. Hence, this study envisioned to ascertain pre-
dicting factors of inadequate plasma glucose mainte-
nance in type II

DM people with ophthalmic

complications.

Materials, Methods, and Setting

Study Location, Duration, and Design
This study was conducted at Dessie city, northeast
Ethiopia from February-March 2020. Cross-sectional sur-
vey design was in place.

Participants

Type 11 DM patients who had medication follow-up at the
selected hospitals in Dessie City with ophthalmic compli-
cations were eligible for the survey. Gravid women, those
with severe illness, acquired immune deficiency virus,
active trachoma, ocular injury, and neurological diseases
like stroke were excluded.

Determination of Sample Size

Single population formula was used to compute the num-
ber of participants using proportion of 0.683 from another
study in Ethiopia, 95% confidence bound, and 0.05 safety
margins. After adding contingency of 5%, the number of
subjects were 350.

Sampling Technique

Simple random sampling technique was applied to recruit
samples and they were allocated proportionally for each
selected institution.

Measurement of the Outcome Variable
The outcome variable was plasma glucose maintenance
which was dichotomized as poor and good. A patient
was considered as maintaining good plasma glucose if
his/her fasting plasma glucose was <152mg%, otherwise
it was poor.'* To diagnose ophthalmic complication
(visual impairment), we implemented visual acuity test, a
patient was defined as having ophthalmic complication if
they had less than 20/40 to the absence of light perception
in both or either eyes.”> The exposure variables included
sex, age in years, residence, marital status, occupation, and
the level of education, diabetes history of family members,
DM duration since diagnosis, treatment, obesity, hyperten-
sion, physical activity, and adherence to diet.

Operational Definition
Visual acuity: measures the ability of the eye to distinguish
shapes and the details of objects at a given distance that is
intended to detect any changes in ocular vision.*®
Obesity: body mass index of >30 kg/m2. It has three
types namely type 1 obesity (BMI: 30-34.9 kg/m2), type 2
obesity (BMI: 35-39.9 kg/m2), and type 3 obesity (BMI:
>40 kg/m2).”
Adherence to diet: when the study participants pursued
a recommended diet for more than three days in the last
seven days.
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Physical activity: good if a person do physical aerobic
exercise >150 minutes (3—5 days) per week otherwise it is

poor.*’

Questionnaire and the Survey Method

The trained data collectors (4 in number) collected the
data using a questionnaire which comprised open ended
and closed ended questions. The aforementioned vari-
ables, under outcome measurement, were included in the
tool. All diabetic patients came to the next visit with
FBS result and data collectors of this study used the
new FBS result. History of hypertension for each parti-
cipant was assessed and current blood pressure was

measured with appropriate blood pressure device. We

used a tape measure for height and a scale for weight
measurement after appropriate calibration. The visual
test was carried out in an isolated well-illuminated
room using Snellen’s chart located at 6 meter distance.
The investigator of this study gave orientation to the
supervisor and data collectors regarding the measure-
ment processes, ethical concerns, and the aim of the
survey. The role of the supervisor was to control the
data collection process and evaluate the data collection
tools.

Validity
We employed content validity by distributing the tool to
17 individuals. Pre-test result was employed before

Table | Descriptive Profiles of Type || DM People With Ophthalmic Complication, Dessie City Hospitals, Ethiopia, 2020 (n=129)

Variable Number (Frequency) Percentages (%)
Age 20-39 years 3 23
40-59 years 67 52.0
60-87 years 59 45.7
Sex Male 60 46.5
Female 69 535
Religion Muslim 87 67.4
Orthodox 37 28.7
Other* 5 3.9
Marital status Never married 5 39
Married 124 96.1
Residence Urban 87 67.4
Rural 42 326
Education No education 44 34.1
Primary level 35 27.1
Secondary level 29 22.5
2 Diploma 21 16.3
Occupation Government workers 20 15.5
Private workers ** 34 26.4
Farmer 15 1.6
House wife 37 28.7
Other*¥* 23 17.8

Notes: Other*: Catholic and Protestant; Private worker**: construction, daily laborer, car driver, mechanic, and merchants; Other**: unemployed and pensioner.
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entered to actual data collection of this study aimed to
modify the tools. Few modifications were made after the
pre-test.

Statistical Analysis and the Model

We used Epi-Data 3.1 for entering the data and SPSS-23
for descriptive statistics and regression. Due to the
absence of normal distribution, we described continuous
variables using interquartile range and median whereas
number and percent were used for discrete variables. A
p<0.25 was used as cut-off to select exposure variables
for multivariable regression. In the last model, a vari-
able with p<0.05 was taken as statistical predictor of
poor plasma glucose maintenance. Lemeshow-Hosmer
test was executed to check model fitness at p>0.05 and
multicollinearity was tested using variance inflation
factor.

Results
Socio-Demographic Characteristics of

Participants

A total of 339 people took part in the survey with 96.85%
response rate. Among those type II DM participants, 129
(38.1%) had developed ophthalmic complications. The
national median value for age was 58 years (50-65).
Females represented 53.5% of the subjects and 87
(67.4%) were Muslims. Forty-four (34.1%) subjects
reported no formal education. Married women constituted
124 (96.1%) and 87 (67.4%) resided in urban areas
(Table 1).

In the current study, 129 (38.1%) had developed
ophthalmic complications. Among those diabetics with
ophthalmic complications, 65.1% [95% CI: 56.6-73.6%]
of them had poor plasma glucose maintenance (Figure 1).

Predictors of Poor Plasma Glucose
Maintenance in Type Il DM with

Ophthalmic Complication

Among 129 visually impaired diabetic participants, eighty-
two (63.6%) of them had no awareness of the fact that
failing to take medication regularly rises plasma glucose
level. Majority of study participants, 113 (87.6) and 96
(74.4%), had diabetic education and had no family history
of diabetes respectively. Ninety-five (73.6%) patients had
< 10 years DM duration and 1 (0.8%) was a new case.
Fourteen (10.9%) and 50 (38.8%) patients had obesity and

Glycemic maintenance

¥ Good

# Poor

Figure | Prevalence of poor glycemic maintenance among type || DM people with
ophthalmic complication at Dessie city Hospitals, Northeast Ethiopia, 2020
(n=129).

hypertension, respectively. The fasting plasma glucose
level was 170mg% (IQR: 144-208mg/dl) (Table 2).

The simple logistic regression analysis showed that
educational level, occupation, DM history of family mem-
ber, diabetic education, DM duration, treatment option for
DM, obesity, co-morbid hypertension, physical activity
and diet final
Subsequently, absence of formal education, DM history

were candidates for the model.
of family members, prolonged DM period, insulin injec-
tions for DM, and physical inactivity were statistically
significant for poor plasma glucose maintenance.

The odds of poor plasma glucose maintenance were 4
times higher (AOR=4.29; 1.33—-13.83) in type II DM people
with DM history of family members compared to their coun-
terparts. Poor plasma glucose maintenance was reduced by
33% (AOR=0.67; 0.20-2.23) among those with diploma
relative to no formal education. Those with prolonged DM
duration (> 10 years) had 3 times (AOR: 3.02; 1.09-8.63)
better maintenance of plasma glucose compared to those
with duration of less than 10 years. Inadequate physical
exercise increases poor plasma glucose maintenance 2.91
times (AOR=2.91; 1.47, 5.76) compared to their counter-
parts. Poor plasma glucose maintenance was 10 times
(AOR=10.05; 2.72-52.35) higher in DM patients with insu-
lin medication compared to the references (Table 3).

Discussion

Plasma glucose maintenance plays a key role in preventing
target organ damage as well as delaying diabetes-related
impediments like retinal dysfunction, kidney injury, neu-

ronal, and circulatory (cardiac and vascular) problems.
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Table 2 Clinical Characteristics of Type Il DM Patients Who Had Ophthalmic Complication at Dessie City Hospitals (n=129)

Parameters Number Percentages
Information that failure to take medication on time results in rise in plasma glucose level | Yes 47 36.4
No 82 63.6
DM history of family members Yes 33 25.6
No 96 74.4
Diabetic education Yes 113 87.6
No 16 12.4
DM duration since diagnosis <10 years 95 73.6
210 years 34 26.4
Medication modality (n=128) Drugs (oral) 65 50.8
Both oral and insulin | 41 320
Exclusively insulin 22 17.2
Physical activity Good* 32 24.8
Poor** 97 75.2
BMI (kg/m?) Underweight (<18.5) | 4 3.1
Normal (18.5- 59 45.7
24.99)
Overweight (25-30) | 52 40.3
Obese (230) 14 10.9
Comorbid hypertension Yes 50 388
No 79 61.2
Adherence to diet Yes 20 15.5
No 109 84.5
Notes: Good*: exercised every other day 2 30 min/day; Poor**: had not exercised at all or had exercised < 30 min/day.
Furthermore, good plasma glucose maintenance is also The prevalence of poor plasma glucose maintenance

important to reduce morbidity and mortality of the disease.

In this study the overall glycemic control among
diabetic patients so far was below the internationally
DM patients

plasma glucose maintenance are recommended to

recommended standards. with good

have hemoglobin AIC measurement two times
annually and those with poor plasma glucose mainte-
nance are required to have hemoglobin A1C check-up
thrice per month. Unlike the way forward above, the
findings of this study revealed that only fasting plasma
glucose was used to observe plasma glucose mainte-
nance that shows only a point in time of plasma glu-
cose. In all wvisited hospitals, no patient received

hemoglobin A1C test.

was 65.1% which is supported by studies in Gondar hos-
pital (60.5%),%® Nekemte Referral Hospital,”’ Debre Tabor
referral hospital (71.4%),'” Ethiopian tertiary hospitals
(68.3%),"* and Morocco (66.3%).>' However, this result
was higher than in Ambo hospital (50%),%’ and China
(49.3%).*® On the other hand, this prevalence was lower
compared to findings of Tikur Anbessa hospital (80%),>
Saudi Arabia (74.9%),>* Bangladesh (82%),'® and India
(78.2%)."7

A thirty-three®® percent reduction in poor plasma glu-
cose maintenance was observed among those with a
diploma compared to those with no education, which is
in line with studies in Debre Tabor referral hospital,'® and
Bangladesh.'® Possible justification for this might be that
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Table 3 Regression Model lllustrating Predictors of Poor Plasma Glucose Maintenance in Type || DM People Who Have Ophthalmic
Complication at Dessie City Hospitals, Northeast Ethiopia, 2020 (n=129)

Parameters Plasma Glucose Crude OR (95% CI) | Adjusted OR (95% CI)
Maintenance
Good Poor

Education No education 13 31 | |

Primary 14 20 0.55 (0.220, 1.41)

Secondary 10 19 0.79(0.29, 2.17)

2Diploma 7 14 0.83 (0.27, 2.55) 0.67 (0.20, 2.23)**
Occupation Government worker 10 10 |

Private worker 14 20 1.42 (0.47, 4.34)

Farmer 5 10 2.00(0.50, 7.99)

House wife 14 23 1.64 (0.54, 4.93)

Other 2 21 10.50 (1.92, 57.17)
DM history of family Yes 8 25 1.96 (0.80, 4.80) 4.29 (1.33, 13.83)*

No 37 57 | [
Duration of DM < 10 years 39 56 |

2 |0 years 6 28 3.25(1.23, 8.58) 3.02(1.09, 8.36)*
Medication modality Drugs (oral only) 27 38 | [

Both oral and insulin 13 28 1.53(0.67, 3.48)

Exclusively insulin 5 17 2.41(0.79, 7.34) 10.05(2.72, 52.35)**
Hypertension Yes 9 41 3.81(1.63, 8.89)

No 36 43 |
Body mass index (kg/m?) | Underweight 2 2 |

Normal 29 30 1.03 (0.13, 7.84)

Overweight 13 39 3.00 (0.38, 23.49)

Obese | 13 13.00 (0.77, 219.10)
Physical Activity Good 15 17 | |

Poor 30 67 1.97(0.87, 4.46) 2.91(1.47, 5.76)**
Adherence to Diet Yes 4 16 |

No 41 68 0.41 (0.13, 1.32)

Note: *p<0.05, **p<0.01, goodness-of-fit (p>0.05), there was no multicollinearity because variance inflation factor was below 5.

medication and practice of lifestyle and recommendations
require knowledge or intellectual stimulation, which edu-
cated people have.

Diabetes history of family members was associated
with poor plasma glucose maintenance and is supported

by studies in India and Saudi Arabia.'”?* The reason
might be the effect of heredity on disease brutality and
prolongation.’’

People living with type 11 DM with > 10 year period
since diagnosis had thrice higher probability to have poor
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plasma glucose maintenance compared to the references.
Studies conducted in Ethiopian hospitals, ie, Debre Tabor,
Tikur Anbessa and Nekemte and outside Ethiopia in Saudi
Arabia and Morocco.'? %% Possible justification might be
the fact that long duration of diabetes decreases insulin
hormone production by the pancreas or results in target
cell resistance.*

The association of insulin medication use with poor
plasma glucose maintenance is consistent with studies
done in India, Tikur Anbessa hospital (Ethiopia), and
Morocco.' 222 Supposed causes might be due to the
fact that continuous insulin injection leads to tissue resis-
tance, and reduced patient adherence for insulin that in
both cases result in increased plasma glucose level.*

Inadequate physical exercise was associated with poor
plasma glucose maintenance which is similar to study
done in Saudi Arabia.** Possible reason for this may be
the fact that inadequate exercise reduces tissue glucose

uptake.>*3°

Conclusion

In this study, poor plasma glucose maintenance was pro-
found. The predictors of poor plasma glucose mainte-
DM history of family
members, prolonged DM period, insulin medication, and

nance were no education,

inadequate physical exercise. The health care providers
should provide education about the need for self-monitor-
ing of blood glucose, regular follow-ups, and encourage
the patients to practice recommended physical activity.
As a limitation, because of the snapshot nature of the
design, we cannot infer cause and effect association.
Some parts of the questionnaire relied on respondents’
memory, which may have resulted in recall bias.
Hemoglobin A1C was not used as diabetic control stan-

dard due to clients’ financial issues.

Abbreviations
DM, diabetes mellitus; FPG, fasting plasma glucose; Type
IT DM, type 2 diabetes mellitus.
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