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Abstract
Purpose: Proactive management of type 2 diabetes is important for restoring beta- 
cell function and improving sustained blood glucose control. Evidence on quality of 
diabetes care in Ethiopia is inadequate.
Method: Facility- based cross- sectional study was conducted to assess level of quality 
of care provided to adult type 2 diabetes patients at three public hospitals in Gamo 
Gofa	Zone,	Southern	Ethiopia.
Results: A	total	of	210	adult	type	2	diabetes	patients	were	included.	The	mean	age	
of	patients	was	44.1 ± 9.94 years.	Fifty-	one	(24.3%)	of	patients	adhered	to	prescribed	
medicines.	 Sixty-	seven	 (31.9%)	 patients	 could	 benefit	 from	 neuropathy	 screening	
and referral. Diabetes- specific evidence- based guidelines, operational plan to reduce 
overweight and obesity were not available. There was no periodic lipid profile, renal 
function	and	glycated	haemoglobin	testing.	Sixty-	three	(30%)	patients	achieved	fast-
ing	 blood	 glucose	 (FBG)	 level.	 Only	 41	 (19.5%)	 achieved	 the	 recommended	 target	
value	for	composite	intermediate	outcomes.	All	three	sub-	components	of	quality	care	
structure,	process	and	outcome	(SPO)	were	below	the	agreed	minimum	score	and	the	
quality	of	care	provided	to	adult	type	2	diabetes	was	poor.	Only	41	(19.5%)	achieved	
agreed	quality	indicator	targets	for	type	2	diabetes	(fasting	blood	glucose	blood	pres-
sure	and	low-	density	lipoprotein	cholesterol).
Conclusion: The quality of care provided to adult type 2 diabetes patients was poor 
particularly in areas such as availability of evidence- based guidelines, operational plan 
to reduce obesity, monitoring of lipid profile and glycaemic control. Therefore, de-
veloping strategies for addressing structure, process and outcome- related gaps by 
involving all stakeholders is critical for improving the quality of care provided to these 
patients.
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1  |  INTRODUC TION

Diabetes mellitus is a chronic metabolic disorder of multiple aetiologies 
caused by the failure of cells of the body to metabolize sugar prop-
erly due to a total or relative lack of insulin.1 Type 2 diabetes accounts 
for	90–	95%	of	diabetes	cause	and	 it	 threatens	 the	economies	of	all	
nations, particularly developing countries.2 Every 5 s, one person dies 
because of diabetes and its complications.3	Over	4	in	5	(81%)	adults	
with	diabetes	live	in	low-		and	middle-	income	countries	(LMICs).4

Proactive	management	 (metabolic	surgery,	 intensive	 therapeutic	
interventions	or	significant	lifestyle	modification)	of	type	two	diabetes	
is important for restoring beta- cell function and improving sustained 
blood glucose control.5 Controlling diabetes and its key risk factors 
are strongly reflected in the nine voluntary global targets to reach 
by 2025. These targets include1	a	25%	reduction	in	overall	mortality	
from cardiovascular disease, cancer, diabetes and chronic respiratory 
disease7; halt rise in obesity and diabetes8;	at	least	50%	of	eligible	peo-
ple receive drug therapy and counselling to prevent heart attack and 
stroke and9	at	least	80%	availability	of	affordable	basic	technologies	
and essential medicines in both public and private facilities.6

Quality of care is the application of medical science and tech-
nology	 in	a	way	that	maximizes	 its	benefits	 to	health	without	cor-
respondingly increasing its risks.7 The most widely used healthcare 
quality	assessment	 theory	 is	Donabedian's	Triad	Model	 (Figure 1).	
Structure	describes	the	material	and	human	resources	as	well	as	the	
organizational structure. The structure/process quality indicators 
are aimed at internal quality assurance and they, therefore, enable 
comparisons between different programmes and also between 

healthcare providers conducting these activities. Outcome de-
scribes the effect of care or interventions on the health status of a 
subject or population.8–	10

Based on the available data, no country consistently performs all 
indicators of quality of diabetes care, even those that spend much 
more on health.11,12 The quality of diabetes care remains subopti-
mal worldwide regardless of the country's level of development or 
healthcare system.12	Similarly,	diabetes	and	its	care	in	Ethiopia	have	
never been given the attention it deserves and glycaemic control 
and management of co- morbid conditions and diabetes complica-
tions are alarmingly sub- optimal.13 Very few studies on the factors 
influencing the quality care of patients with diabetes have been re-
ported from LMICs,14,15	 despite	 over	 81%	of	 adults	with	 diabetes	
living in these countries.4 To the best of our knowledge, none of 
the	 studies	done	have	used	 a	 SPO	model	 to	 assess	 the	quality	of	
diabetes	care	and	associated	factors	in	public	hospitals	in	Southern	
Ethiopia. Therefore, this research was conducted to assess the level 
of quality of care provided to adults with type 2 diabetes at three 
public hospitals in Gamo and Gofa Zones, southern Ethiopia.

2  |  METHODS AND MATERIAL S

2.1  |  Study design, area and period

A	 facility-	based	 cross-	sectional	 study	will	 be	 conducted	 from	 (15	
March	to	15	May,	2020),	at	three	public	hospitals	in	Gamo	and	Gofa	
zones.	 The	 three	 hospitals	 namely	 Arba	 Minch	 General	 Hospital,	

F I G U R E  1 Conceptual	framework	
for quality of diabetes care based on 
structure, process and outcome theory 
for	developing	countries.	Adapted	from	
donabedian, other diabetes treatment 
guidelines and different literatures
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Sawula	General	 Hospital	 and	 Chencha	District	 Hospital	 providing	
care	 for	 diabetes.	According	 to	 the	 2019	hospital	 health	manage-
ment	 information	system	 (HMIS)	 report,	 there	are	about	547,	315	
and	210	registered	diabetes	patients	were	receiving	care	from	Arba	
Minch	 General	 Hospital,	 Sawula	 General	 Hospital	 and	 Chencha	
District, respectively.

2.2  |  Populations

The source population of this study was all adult type 2 diabetes 
patients who visited the selected public hospitals for follow- up care 
and	their	respective	charts.	While	the	study	population	was	those	
aged	18 years	and	older,	diagnosed	with	type	2	diabetes	and	visited	
the selected hospitals at the time of the data collection period and 
those who fulfil the inclusion criteria.

2.3  |  Eligibility criteria

All	adult	type	2	diabetes	patients	 (18 years	of	age	and	above)	hav-
ing at least 3- month follow- up before the time of data collection, 
patients who can give consent and patients' medical charts written 
clearly	and	complete	were	included.	While	patients	with	history	of	
dementia, patients with hearing impairments or any other serious 
health problems, incomplete records and pregnant women were 
excluded.

2.4  |  Sample size determination and 
sampling technique

2.4.1  |  Sample	size	determination

The sample size is determined by using single population propor-
tion formula by taking a proportion of fasting blood glucose test 
done, which is one of the outcome indicators of quality of diabe-
tes	 care	as	85.6%	 from	a	 study	conducted	 in	 Jimma	zone16 and 
Z	value	of	1.96	at	95%	confidence	interval	will	be	used	and	10%	
will	be	added	for	non-	response	rate.	After	adding	10%	for	non-	
response rate, 210 adult type diabetics will be included in this 
study.

Where;	n = is the sample size; Zα/2 = is the abscissa of the normal curve 
that cuts off an area α	at	the	tails	(1	-		α equals the desired confidence 
level,	e.g.,	95%)	or	standard	normal	deviation,	set	at	1.96,	correspond	
to	the	95%	confidence	interval;	d = desired level of precision/margin of 
error; p = estimated proportion of fasting blood glucose measurement 
done	(p =	85.6%),	and	q	is	1–	p.

2.4.2  |  Sampling	technique	and	procedures

Proportional allocation based on a number of adult type 2 diabetes 
patients on follow- up at three hospitals was done. Ninety- three pa-
tients	from	Arba	Minch	General	Hospital,	67	patients	from	Sawula	
General Hospital and 50 patients from Chencha District Hospital 
were	included	in	this	study.	A	consecutive	sampling	technique	until	
desired sample size is achieved was used to collect data. Patients 
coming to the chronic care clinic for a follow- up service during data 
collection period were interviewed after screening them for eligibil-
ity criteria on arrival. Codes were given to the patient charts dur-
ing the interview and coded charts were stored separately for later 
chart review to save patient time. The respective chart review was 
done after interviewing patients to collect most of the process and 
outcome indicators. Patients were interviewed in a separate room 
with their privacy. Both the interviews and chart reviews were done 
by registered professional nurses trained by investigators for data 
collection. Managers of respective hospitals, coordinators of chronic 
care unit and medical record officers were interviewed for data con-
cerning structure- related questions.

2.5  |  Variables of the study

2.5.1  |  Independent	variables

Patient- related variables
Age	 sex,	 educational	 status,	 economic	 status,	 occupational,	 mari-
tal status, family history of diabetes, duration of diabetes, types 
of treatment, adherence to treatment, presence of comorbidities, 
lifestyle, diabetes- related knowledge, attitude and diabetes- related 
distress.

2.5.2  |  Outcome	variable

Quality	of	diabetes	care	(Structure-	Process-	Outcome).

2.6  |  Data collection tools procedures

For	 this	 study,	 the	 SPO	 indicators	 were	 used	 for	 evaluating	 the	
quality of care. The data were collected by using a structured ques-
tionnaire developed by the research team after reviewing similar 
studies conducted across the world and adapted to the country 
context.17–	27 Patients were interviewed by trained data collectors 
about their demographic characteristics, disease- related character-
istics, diabetes- related knowledge, attitude, medication adherence 
and diabetes- related distress and their satisfaction with the care 
provided to them during the data collection period.

Medication adherence was evaluated by using, eight- item 
Morisky	Medication	Adherence	Scale	(MMAS-	8),	which	is	validated	

n =
(Z�∕2)2 ∗P(1 − P)

d2
= 189.4
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among	 the	 different	 populations	 for	 adults	 with	 diabetes.	MMAS	
consists	of	8	items	with	a	dichotomous	response	(yes/no)	for	items	
1–	7	and	a	5-	point	Likert	response	for	the	last	item.	The	total	score	
ranges	from	0	to	8	with	a	higher	total	score	indicating	higher	med-
ication adherence.28 Diabetes- related knowledge and attitude 
tools were adapted from Michigan Diabetes Research Center tools 
for	 health	 professionals	 and	 adapted	 to	 the	 national	 context.29–	31 
Diabetes- related distress of patients was assessed by using a val-
idated tool containing 17 items adapted from a Pragmatic trial to 
reduce diabetes distress.32 Patient satisfaction about care received 
was assessed by interviewing patients using a short- form patient 
satisfaction	 questionnaire	 (PSQ-	18),	 which	 is	 developed	 through	
rigorous research and abbreviated from much larger question-
naires, maintaining internal consistency and reliability and validated 
for use in different settings.18,22,26	We	used	 the	 self-	administered	
Michigan	Neuropathy	Screening	Instrument	(MNSI)	as	a	measure	of	
distal symmetrical peripheral neuropathy among type 2 diabetes pa-
tients.33	Assessment	of	the	presence	of	retinopathy	screening	ser-
vice was done by reviewing the link of patients with ophthalmologist 
or optometrist service in the chart and patient interview.

Quality of care indicators was derived based on clinical practice 
guideline targets and the National Diabetes Quality Improvement 
Alliance	(NDQIA)	performance	measures.9,34–	36 The diabetes quality 
care	indicator	contains	a	total	of	28	items	and	is	further	divided	into	
3	sub-	divisions	(structure,	process	and	outcome),	structure	8	items,	
process 10 items and outcome 10 items.

Structure-	related	 factors	 data	 were	 collected	 by	 interviewing	
the head of the facility, chronic care clinic and medical record offi-
cer.	Availability	of	quality	improvement	and	documentation	system	
was	rated	as	met	and	unmet	for	each	criterion.	Availability	of	tech-
nologies and guidelines was assessed by respective questionnaires 
adapted from the Ethiopian Hospital transformation assessment 
handbook.21 Major structure- related variables that have a signif-
icant	 effect	 on	 type	 2	 diabetes	 and	 its	 complications	 (availability	
quality improvement system, availability of basic technologies for 
diabetes, general availability of diabetes medications and medical 
record	management)	were	assigned	 to	have	2	points	weight	each,	
while	other	variables	(availability	of	policies	documents,	availability	
of diabetes registry, retinal photocoagulation and renal replacement 
therapy)	were	 assigned	 to	 have	1	 point	weight	 each	based	on	 re-
search team agreement. The total mean score for the structure is the 
sum	of	the	responses	to	the	appropriate	items	and	divided	by	12.	We	
considered a mean item score of 0.6 or higher as a quality structure 
for providing care for adults with type 2 diabetes.

For process and outcome- related variables, major variables that 
have a significant effect on type 2 diabetes and its complications 
(FBG/	HbA1C%,	BP,	LDL	and	BMI,	smoking	cessation)	were	assigned	
to have 2 points weight each, while other variables were assigned 
to have 1 point weight each based on research team agreement. 
The total mean score for the process is the sum of the patient's re-
sponses	to	the	appropriate	items	and	divided	by	16.	We	considered	
a	mean	item	score	of	0.8	or	higher	as	a	quality	process	or	outcome	
of care. Finally, the care is labelled as the quality of care if the three 

sub-	components	 were	 claimed	 as	 quality	 (i.e.,	 quality	 structure,	
quality	 process	 and	 quality	 outcome)	 otherwise	 poor.	 Glycaemic	
control	was	defined	by	individual	HbA1C%	targets	(≤7.0%)	or	mean	
FBG	80–	130 mg/dl	or	RBS < 180 mg/dl.37–	39

2.7  |  Data processing and analysis

2.7.1  |  Data	quality	control

The patient interview part of the questionnaire was translated into 
Amharic	and	 translated	back	 into	English	 to	check	 its	consistency.	
The	 Amharic	 version	 of	 the	 patient	 interview	 questionnaire	 and	
English version of data abstraction format and structure- related 
questionnaires were used for data collection. The questionnaire 
was	pretested	on	20	adult	diabetic	patients	in	Arba	Minch	General	
Hospital to check for the consistency of questionnaire, and possi-
ble	amendments	were	made	based	on	findings.	Seven	professional	
nurses	(BSc.)	for	data	collection	and	one	medical	doctor	(MD)	work-
ing in the respective hospital for supervision were oriented before 
data collection about principles to follow during data collection and 
the	contents	of	data	collection	format	for	1 day	by	the	principal	in-
vestigators. Continuous follow- up and supervision were done by the 
principal investigators throughout the data collection period.

2.7.2  |  Data	analysis

The collected data were checked for completeness and consistency by 
principal investigators on daily basis at the spot during the data collec-
tion time. Then, data were transcribed back to English for the patient 
interview	part	and	entry	was	made	using	Epi-	data	3.1	software.	After	
data	processing,	analysis	was	done	by	using	SPSS	version	20.0.	A	sum-
mary of descriptive statistics was computed for most variables such as 
socio- demographic factors; structural factors, process and outcome 
indicators.	A	point	estimates	of	Odds	ratio	(OR)	with	95%	confidence	
interval	(CI)	was	determined	to	assess	the	strength	of	association.	For	
all statistical significance, p- value <.05 was used as a cut- off point.

3  |  RESULTS

3.1  |  Socio- demographic data

A	total	of	210	adult	type	2	diabetes	patients	(51.9%	females)	were	
included	 in	 this	study.	Ninety	 (42.9%)	were	 in	 the	age	range	41–	
50 years,	with	a	mean	age	of	patients	was	44.1 ± 9.94 years	rang-
ing	 from	 18	 to	 68 years.	 Concerning	 religion,	 the	majority	 were	
Orthodox	 91	 (44.6%)	 followed	 by	 protestant	 81	 (39.7%).	 About	
level	 of	 education,	 106	 (50.5%)	 attended	 college	 and	 above	 fol-
lowed	 by	 secondary	 school	 complete	 39	 (18.6%).	 Ninety-	five	
(45.2%)	 of	 patients	 were	 employed	 followed	 by	 merchants	 51	
(24.3%)	(Table 1).
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3.2  |  Disease- related characteristics data

A	mean	 duration	 of	 disease	was	 4.32 ± 2.39 years.	 A	mean	 fast-
ing	 blood	 glucose	 (FBG)	 was	 145.55 ± 26.07 mg/dl	 ranging	 from	
45	to	190 mg/dl.	Sixty-	three	(30%)	of	patients	achieved	their	FBG	
target.	 Eighty-	seven	 (41.4%)	 patients	 were	 overweight	 with	 a	
mean	body	mass	 index	 (BMI)	of	24.23 ± 3.27 kg/m2 ranging from 
19	to	36 kg/m2. Concerning the type of medications used for the 
management,	majority	179	 (85.2%)	were	 taking	oral	 antidiabetic	
medications followed by insulin and oral antidiabetic combina-
tions	31	 (14.8%).	Metformin	was	 the	most	commonly	prescribed	
oral	 antidiabetic	 medicine	 prescribed	 189	 (90.0%).	 Concerning	
the	presence	of	comorbidity,	104	(49.5%)	patients	reported	they	
had a comorbid illness. Hypertension is the most common co-
morbidity	45	(43.3%)	followed	by	Erectile	dysfunction	32	(30.7%)	
and	 chronic	 kidney	 disease	 24	 (23.1%).	One	 hundred	 thirty-	two	
(62.9%)	patients	reported	that	they	had	complications	secondary	
to	diabetes.	Concerning	lifestyle	factors,	the	majority	166	(79.0%)	
were	 non-	smokers.	 About	 one-	half	 108	 (51.4%)	 of	 the	 patients	
were	 physically	 active.	Among	 the	 physically	 active	 patients,	 76	
(70.4%)	 performed	 physical	 activity	 to	 the	 recommended	 level	
(Table 2).	 Regarding	 foods	 recommended,	 patients	 had	 good	
awareness	about	cholesterol-	free	substitutes	58	(27.6%)	followed	
by	49	 (23.3%)	 and	 vegetables	 and	 fruits	 52	 (24.8%).	Concerning	
foods	 to	 avoid,	 91	 (43.3%),	 57	 (27.1%)	 and	 49	 (23.3%)	 reported	
that whole egg and whole milk, regular meat, and saturated oils 
and	 butter	 should	 be	 avoided	 from	 a	 diabetic	 diet	 (Figure 2).	
Concerning	 medication	 adherence,	 51	 (24.3%)	 of	 patients	 were	
adherent	to	prescribed	medications	(Table 3).

3.3  |  Diabetes knowledge and attitude

Concerning diabetes attitude, the mean score of positive attitude 
questions	on	the	Likert	scale	of	five	was	13.89 ± 3.74	ranging	from	6	to	
22	and	the	mean	score	of	negative	attitude	questions	was	16.11 ± 3.43	
ranging	from	5	to	21.	The	overall	attitude	mean	score	was	37.45 ± 4.52	
ranging	 from	25	 to	45.	 The	majority	 of	 patients	 202	 (96.2%)	 had	 a	
positive	attitude	towards	diabetes	followed	by	a	negative	attitude	8	
(3.8%).	Concerning	diabetes	knowledge,	25	(12%)	of	patients	had	poor	
knowledge concerning diabetes and its care process. Ninety- three 
(44.3%)	patients	had	moderate	knowledge	and	92	(44%)	had	adequate	
knowledge	about	diabetes	and	its	care	process	(Figure 3).

3.4  |  Structural aspects of quality care

A	quality	 improvement	 system	 and	 an	 operational	 plan	 for	 diabe-
tes management are available in all included facilities. However, 
diabetes- specific evidence- based guidelines, operational plans 
to reduce overweight and obesity, and operational plan to reduce 
physical inactivity were not available in all three included facili-
ties. Concerning the availability of basic technologies, the glycated 

haemoglobin	concentration	(HbA1c	%)	test	and	foot	vascular	status	
by Doppler test were not available. Concerning general availability 
of	 diabetes	medications	 (i.e.,	 greater	 or	 equal	 to	 50%	 availability),	
all facilities have oral antidiabetic medicines. None of the facilities 
had	retinal	photocoagulation	and	renal	replacement	therapy.	All	fa-
cilities had unique medical record numbers assigned to each patient. 
However, only one facility had a computerized diabetic- specific 
registry. Only one hospital performed medical record auditing, data 
quality checks, archiving procedures and takes corrective actions 
regularly.	 Similarly,	 only	one	hospital	 had	 an	 automated	health	 in-
formation system through the implementation of an integrated elec-
tronic	medical	record	system	(Table 4).

TA B L E  1 Socio-	demographic	characteristics	of	adult	type	2	
diabetics	on	follow-	up	at	public	hospitals	in	Southern	Ethiopia	
(n =	210)

Socio- demographic characteristics Frequency Percent

Sex Male 101 48.1

Female 109 51.9

Age	category ≤30 years 19 9.0

30–	40 years 53 25.2

41–	50 years 90 42.9

51–	60 years 35 16.7

Above	60 years 13 6.2

Religion Orthodox 91 44.6

Protestant 81 39.7

Muslim 35 16.7

Catholic 3 1.4

Ethnicity Gamo 93 44.3

Gofa 85 40.5

Wolayita 12 5.7

Amhara 16 7.6

Others 4 1.9

Marital status Married 162 77.1

Divorced 17 8.1

Widowed 17 8.1

Single 14 6.7

Level of education Illiterate 36 17.1

Primary school 
complete

29 13.8

Secondary	
school 
complete

39 18.6

College 
graduate 
and above

106 50.5

Occupation Employed 95 45.2

Merchant 51 24.3

Unemployed 36 17.1

Retired 20 9.5

Others 8 3.8
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3.5  |  Process and outcome indicators for type 
2 diabetes

In this study, we operationalized process and outcome indicators as 
the	presence	of	regular	FBG	and	HbA1c%	monitoring,	measurement	
of BP in each visit, lipid profile testing based on the low- density li-
poprotein	 (LDL)	cholesterol	at	 least	annually,	measuring	patient	BMI	
and providing obesity reduction measures, renal function test for all 
patients during initiation of therapy particularly those starting with 

metformin based regimen, screening for the presence of diabetic 
complications	(neuropathy	and	retinopathy),	presence	of	smoking	ces-
sation interventions and improving patient satisfaction and reducing 
diabetes- related distress and their respective targets.40 There was no 
lipid profile testing, no renal function testing and no glycated haemo-
globin	A1C%	(HbA1C	%)	testing.	Only	63	(30%)	patients	achieved	their	
recommended FBG level. Blood pressure level was measured regularly 
and	recorded	only	for	104	(49.5%)	patients.	The	mean	systolic	BP	was	
123.36 ± 11.07	ranging	from	100	to	150 mmHg.	Mean	diastolic	BP	was	

Variables Frequency Percent

Duration of disease Below	5 years 113 53.8

5 years	and	above 97 46.2

Type of medication Oral antidiabetics 179 85.2

Insulin and oral antidiabetics 31 14.8

Family history of diabetes None 147 70.0

1st relative 50 23.8

2nd relative 13 6.2

Fasting blood glucose 80–	130 mg/dl 63 30.0

Above	130 mg/dl 147 70.0

MBI in Kg/m2 18–	24.9	kg/m2 117 55.7

25–	30 kg/m2 87 41.4

Above	30 kg/m2 6 2.9

Presence of comorbidity Yes 104 49.5

No 106 50.5

Type	of	comorbidity	(n =	104) Hypertension 45 43.3

Heart failure 3 4.8

Kidney disease 24 23.1

Erectile dysfunction 32 30.7

Presence of complications Yes 132 62.9

No 78 37.1

Type of Complications of 
Diabetes	(n =	132)

Hyperglycaemia related 
complications

105 79.5

Diabetic neuropathy 13 9.8

Diabetic retinopathy 11 8.4

Foot ulcer 3 2.3

Smoking	status Never 166 79.0

Ex-	smoker 44 21.0

Physical activity Yes 108 51.4

No 102 48.6

Frequency of physical activity 
(n =	108)

Daily 16 7.6

Every other day 17 8.1

Three times a week 43 20.5

Once a week 32 15.2

Dietary advice and meal 
schedule by nurse 
(n =	210)

Yes 189 90.0

No 21 10.0

Frequency of meal plan 
followed

Never 27 12.9

Sometimes 135 64.3

Always 48 22.9

TA B L E  2 Disease	related	and	life-	style	
factors of adult type 2 diabetics at Gamo 
Gofa	Zone,	Southern	Ethiopia
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79.2 ± 6.5 mmHg	ranging	from	68	to	90 mmHg.	Concerning	treatment	
outcomes	 (FBG,	BP	 and	BMI),	 only	 41	 (19.5%)	 achieved	 the	 recom-
mended	target	value	for	the	three	variables	(Table 5).

3.6  |  Screening diabetes complications

Concerning ophthalmologist screening for diabetes- associated retin-
opathy,	94	(44.8%)	of	patients	were	referred	to	ophthalmologist	con-
sultation.	Regarding	neuropathy	screening	based	on	MNSI,	the	mean	
score	of	neuropathy	screening	was	4.48 ± 2.24	ranging	from	2	to	13	
for	 the	patient-	reported	part.	Thirty-	four	 (16.2%)	of	patients	had	a	
mean	score	of	≥7	indicating	the	presence	of	neuropathy	and	the	need	

for	 referral	 to	 further	evaluation.	Similarly,	 the	mean	score	of	neu-
ropathy	assessment	by	clinicians	was	1.033 ± 1.41	ranging	from	zero	
to	four.	Thirty-	five	(16.6%)	patients	had	a	physical	assessment	mean	
score	greater	than	or	equal	to	three.	A	total	of	67	(31.9%)	of	patients	
could	benefit	from	neuropathy	screening	and	referral	(Table 6).

3.7  |  Patient satisfaction

The overall satisfaction score was 16.6 out of 35 points, which was 
below the mean value. Overall, patients were not satisfied by the 
type 2 diabetes care. Patients were mainly dissatisfied with the 
technical	quality	of	care	(1.81	out	of	five)	followed	by	interpersonal	

F I G U R E  2 Patient	reported	foods	
to eat and foods to avoid for diabetes 
patients at among adult type 2 diabetics 
at Gamo and Gofa Zones

Morisky Medication Adherence Scale-  MMAS- 8 Frequency (%)

Do you sometimes forget to take your diabetes 
medication

Yes 91	(43.3%)

No 119	(56.7%)

In	the	last	2 weeks,	was	there	any	day	when	you	
did not take your diabetes medication

Yes 56	(26.7%)

No 154	(73.3%)

Stopped	or	decreased	dose	for	any	reason Yes 13	(6.2%)

No 197	(93.8%)

Forgot during travelling Yes 80	(38.1%)

No 130	(61.9%)

Did you take your medication yesterday Yes 200	(95.2%)

No 10	(4.8%)

Have	you	sometimes	Stop	taking	medication	
when feeling better

Yes 24	(11.4%)

No 186	(88.6%)

Have you ever felt distressed for strictly 
following your diabetes treatment

Yes 70	(33.3%)

No 140	(66.7%)

How often do you have difficulty to remember 
taking all your diabetes medications

Never almost never 98	(46.7%)

Sometimes 91	(43.3%)

Frequently 21(10.0%)

Overall adherence Adherent	(0–	2	score) 51	(24.3%)

Non-	adherent	(≥3) 159	(75.7%)

TA B L E  3 Medication	adherence	status	
based	on	Morisky	Medication	Adherence	
Scale-	8	(MMAS-	8)	among	adult	type	2	
diabetics at Gamo Gofa Zone
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manner	(2.16	out	of	5).	The	overall	distress	is	not	worthy	of	clinical	
attention	(mean	of	respective	item	score	was	<3)	(Table 7).

3.8  |  Overall quality of diabetes care

Overall quality of diabetes care, for structure mean score 
[6.7/12 =	0.56	(i.e.,	quality	improvement	system	= 2, availability of 

policy documents = 0.25, availability of basic technologies =0.8,	
general availability of essential medicines = 2, availability of diabetes 
registry = 0.33, photocoagulation = 0, renal replacement therapy = 0, 
medical document management =	 1.33)];	 process	 (10/16	=	 0.625)	
[i.e.,	 no	HbA1C%,	 LDL	 test,	 ophthalmology	 screening,	 renal	 func-
tion	 test).	 For	 outcome	 (5.7/16	 =	 0.357)	 [FBG	 =	 30%	 = 0.6, 
BMI =	55.7%	= 1.114, smoking cessation =	100%	= 2, neuropathy 
screening =	100%	= 2, distress management =	100%	=	2].	Therefore,	

F I G U R E  3 Patient	diabetes	attitude	
and knowledge among adult type 2 
diabetics at Gamo and Gofa zones, 
Southern	Ethiopia

TA B L E  4 Status	health	facility	structure	for	providing	quality	diabetes	care	at	Gamo	Gofa	zone,	Southern	Ethiopia

Structure related factors Met (1) Unmet (0)

1.	Availability	Quality	improvement	system	(interview	head	of	facility) 1 0

2.	Availability	of	policy	documents

2.1. Operational plan for diabetes management 1 0

2.2.	Evidence	based	diabetes	specific	guidelines	Available	in	your	facility? 0 1

2.3. Operational plan to reduce overweight and obesity 0 1

2.4. Operational plan to reduce physical inactivity: 0 1

3.	Availability	of	basic	technologies	for	diabetes:

A.	Oral	glucose	tolerance	test 0 1

B.	HbA1c	test 0 1

C. Foot vibration perception by tuning fork 1

D. Foot vascular status by Doppler 0 1

E.	Urine	strips	for	glucose	and	ketone	measurement 1 0

4.	General	Availability	of	diabetes	medications	(i.e.,	≥50%	availability) 1 0

5.	Availability	of	diabetes	registry 1/3 0

6. Retinal photocoagulation 0 1

7. Renal replacement therapy 0 1

8.	Medical	record	management Met Unmet

8.1.	Unique	medical	record	number	is	assigned	to	a	patient	during	his/her	first	visit	of	care. 1 0

8.2.	The	hospital	performs	medical	record	auditing,	data	quality	checks,	archiving/culling	procedures	and	takes	
corrective actions on a regular basis.

1/3 2/3

8.3.	The	hospital	ensures	patient's	medical	records	return	from	different	service	units	to	medical	records	unit	at	the	
end of each service day in accordance with medical record tracing system.

1 0

8.4.	The	hospital	automated	health	information	system	through	implementation	of	integrated	electronic	medical	
record system.

1/3 2/3
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score of all three sub- components of quality care was below the 
agreed minimum score, and quality of care provided to adult type 2 
diabetes was poor.

4  |  DISCUSSION

4.1  |  General description of the study

In this study, we assessed the quality care provided to 210 adults 
with type 2 diabetes at public hospitals in Gamo, Gofa Zone, 
based	 on	 the	 structure-	process-	outcome	 (SPO)	 triad.	 A	 majority	
179	 (85.2%)	of	patients	were	 taking	oral	 antidiabetic	medications.	
Metformin was the most commonly used oral- antidiabetic alone or 
in	combination	189	(90.0%).	This	is	supported	by	the	evidence	from	

recent recommendations that suggest metformin as the preferred 
initial pharmacologic agent for the treatment of type 2 diabetes.20 
However,	 metformin	 dose	 intensification	 was	 done	 only	 for	 18	
(10.1%)	patients.	However,	the	metformin	dose	should	be	escalated	
to	get	maximum	cardiac	and	blood	glucose	control	benefits	 in	 the	
specified period since the suggested minimum effective daily dose 
of	 metformin	 is	 1500 mg/day.41 This sub- optimal dosing of met-
formin could be due to the fear of metformin- associated side- effects 
since there was no periodic testing for renal function.

One	hundred	four	(49.5%)	patients	reported	they	had	a	comor-
bid illness. Hypertension was the most common comorbidity 45 
(43.3%)	 followed	by	erectile	dysfunction	32	 (30.7%)	and	chronic	
kidney	 disease	 24	 (23.1%).	 A	 retrospective	 database	 study	 from	
Germany	also	 showed	hypertension	 (66.5%)	and	obesity	 (18.7%)	
as the most commonly diagnosed comorbidities.42 Hypertension 

Process and outcome indicators for type 2 diabetes Frequency Percent

Average	Fasting	blood	sugar	in	
(mg/dl)

80–	130 mg/dl 63 30.0

>130 mg/dl 147 70.0

Frequency of blood glucose 
monitoring

Monthly 143 68.1

Quarterly 12 5.7

Twice	Annually 3 1.4

Every visit 52 24.8

Treatment given initially Metformin 107 51.0

Insulin + oral antidiabetics 31 14.7

Metformin + Glibenclamide 72 34.3

Metformin	dose	(n =	179) 500 mg	daily 37 17.6

500 mg	bid 124 59.0

1gm	morning	and	500 mg	
evening

14 6.7

1 g	bid 4 1.9

History of hospitalization Not hospitalized 6 2.9

Hospitalized 204 97.1

Documented reason for 
hospitalization	(n =	204)

Diabetes as primary 
diagnosis

97 47.5

Cardiovascular diseases 59 28.9

Infections 43 21.1

Asthma 5 2.5

BP	category	(n =	104) <120/80 mmHg 10 9.6

120–	129/80–	89 mmHg 49 47.1

130–	139/80–	89 mmHg 15 14.4

≥140/90 mmHg 30 28.8

Taking antihypertensive 
treatment	(n =	96)

Yes 45 43.3

No 59 56.7

Antihypertensive	treatment	
given	(n	=	45)

Hydrochlorothiazide 9 20.0

Enalapril 13 28.8

Hydrochlorothiazide + 
Enalapril/captopril

23 51.1

Intermediate composite 
outcome	(FBG,	BP	and	BMI	
control)

Yes 41 19.5

No 169 80.5

TA B L E  5 Process	and	outcome	
indicators for quality of diabetes care
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and diabetes share a significant overlap in underlying risk factors 
including	 (ethnicity,	 familial,	 dyslipidaemia	 and	 lifestyle	 determi-
nants)	and	complications.43 Patients with diabetes are more likely 
to develop hypertension with the incidence of hypertension being 
twofold higher in those with diabetes relative to similarly aged in-
dividuals without diabetes.44

One	hundred	thirty-	two	(62.9%)	patients	reported	that	they	had	
complications secondary to diabetes. Hyperglycaemia- associated 
complications were the most commonly reported complications 
followed	 by	 diabetic	 neuropathy	 68	 (32.4%).	 This	 is	 supported	 by	
evidence from a cross- sectional study conducted to determine the 
prevalence and reasons for hospitalization in adults with diabetes 

Frequency Percent

Ophthalmologic screening

Visited ophthalmology for eye 
check	(n =	210)

Yes 94 44.8

No 116 55.2

Frequency of ophthalmology 
visit	(n =	94)

Monthly 6 2.9

Quarterly 5 2.4

Twice yearly 32 15.2

Yearly 51 24.3

Reasons for not visiting 
ophthalmology clinic 
(n =	116)

No eye clinic 5 4.3

My doctor did not tell me 73 62.9

Lack of money 33 28.5

Others 5 4.3

Michigan	Neuropathy	Screening	Instrument	for	distal	symmetrical	neuropathy

A.	Completed	by	the	person	
with diabetes

Mean score out of 15

<7 176 83.8

≥7 34 16.2

Physical	Assessment	
(completed	by	health	
professional)

Mean score out of 10

<3 175 83.3

≥3 35 16.7

Total 210 100.0

TA B L E  6 Measure	of	distal	symmetrical	
peripheral neuropathy among adult type 
2 diabetics at selected public hospitals in 
Gamo	Gofa	Zone,	Southern	Ethiopia

TA B L E  7 Summary	of	patient	satisfaction	on	type	2	Diabetes	care	and	diabetes	related	distress	at	selected	public	hospitals	in	Gamo	Gofa	
Zone,	Southern	Ethiopia

S. No Patient satisfaction on type 2 Diabetes care Sub- item sum Items in category Satisfaction score

1 General	satisfaction	score,	(Q3+	reverse	Q17	score)/2 7.1 2 3.5

2 Technical	quality,	(Q4 + Q14 + reverse	Q6)/3 5.43 3 1.81

3 Interpersonal	manner,	(Q10 + reverse	Q11)/2 4.32 2 2.16

4 Communication,	(Q1 + reverse	Q13)/2 7.20 2 3.60

5 Financial	aspects,	(Q5 + reverse	Q7)/2 5.89 2 2.95

6 Time	spent	with	Doctor,	(Q15 + reverse	Q12)/2 5.88 2 2.94

7 Accessibility	and	convenience,	(Q8 + Q18 + reverse	Q9+ 
reverse	Q16)/4

12.55 4 3.14

Overall satisfaction 17 16.6

S. No In General I am feeling Sub- item sum
Number of items 
in sub- group

Respective mean 
value

1 Emotional burden 9.3 5 1.86

2 Physician- related Distress 6.44 4 1.6

3 Regimen- related Distress 8.41 5 1.68

4 Interpersonal Distress 4.6 3 1.5

5 Overall diabetes distress 28.75 17 1.69
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in Kuwait showed that diabetes was the principal or secondary di-
agnosis	in	40.6%	of	hospitalizations.	Unrecognized	diabetes	or	new	
hyperglycaemia	was	found	in	12.9%	of	the	patients.45

The	majority	of	195	(88%)	of	patients	had	adequate	knowledge	
about diabetes and its care process. Diabetes knowledge was not 
associated with composite intermediate outcomes. This is in line 
with	 evidence	 from	 a	 cross-	sectional	 study	 conducted	 to	 explore	
the association between knowledge on diabetes and glycaemic con-
trol among patients with type 2 diabetes in Bangladesh showed that 
45.6%	of	 participants	 had	 good,	 37.7%	moderate	 and	16.7%	poor	
knowledge on diabetes. Knowledge about diabetes was not associ-
ated	with	glycated	haemoglobin	(HbA1c).46

4.2  |  Quality of diabetes care

All	 three	 sub-	components	 of	 quality	 care	 (SPO)	were	 below	 the	
agreed minimum score, and the quality of care provided to adult 
type 2 diabetes was poor. This was also implicated in patients' dis-
satisfaction with the technical quality of care provided to them. 
Therefore, it is important to address the entire diabetes care sys-
tem at the facility level could improve the quality of care and pa-
tient satisfaction. The quality of diabetes care can be influenced 
by	 the	 healthcare	 structure	 (lack	 of	 evidence-	based	 guidelines;	
poor team involvement diabetes management; poor medication 
adherence tracking at a system level; poor implementation of elec-
tronic health records; poor patient education about diabetes and 
its	care	process	including	healthy	lifestyles).15,47–	50 To improve the 
quality of diabetes care, one should address and revitalize delivery 
system design, self- management support, decision support, clini-
cal information systems, community resources and policies and 
health systems.

Concerning the process indicators, there is no glycated hae-
moglobin	A1C%	(HbA1c	%)	testing,	no	lipid	profile	test	recorded,	
no renal function test recorded and inadequate ophthalmologist 
screening for retinopathy. This is supported by evidence from 
a health facility- based cross- sectional study conducted in the 
Jimma	zone	that	indicated	the	FBG	test	was	conducted	for	85.6%	
of	the	cases	and	none	of	the	patients	received	the	HbA1c	test.15,16 
However,	 the	NDQIA	 set	 quality	 indicators	 to	 included	 process	
measures	 (HbA1c%	 tests,	 at	 least	 one	 lipid	 profile,	 any	 test	 for	
microalbuminuria,	dilated	retinal	eye	and	foot	examination,	influ-
enza immunization, aspirin use, smoking cessation and pregnancy 
counselling).51–	53	A	retrospective	cohort	study	conducted	to	eval-
uate the quality of diabetes care in Egypt showed that annual 
testing for total cholesterol, triglycerides and albuminuria was 
60.6%,	52.6%	and	10.3%,	respectively.54 This difference could be 
explained	by	the	difference	in	the	level	of	the	healthcare	system	
and	availability	and	affordability	of	HbA1c%,	serum	creatinine	and	
lipid profile tests.

It is recommended to screen type 2 diabetes patients for 
Retinopathy	 (screen	 the	 retina	 every	 1–	2 years	 using	 the	 best	
available	 test,	 preferably	 a	 non-	mydriatic	 retinal	 photography),	

Nephropathy [screen for albumin in urine every year, and mea-
suring serum creatinine every year to calculate eGFR once albu-
minuria is detected and/or when other risk factors are present 
(e.g.,	hypertension)],	Peripheral neuropathy	(using	the	5.07	mono-
filament to identify if the foot is at risk and inspecting the feet 
at every visit when they are at risk and educate the patient on 
prevention	of	diabetic	foot),	and	Macrovascular diseases when the 
patient	 has	 typical	 or	 atypical	 symptoms	 (screen	 for	 peripheral	
artery disease by palpating the foot pulses and/or measuring the 
SBP	to	calculate	the	ankle/brachial	 index).40 Concerning screen-
ing	 for	diabetes	complications,	diabetes	eye	and	neuropathy	ex-
aminations	 were	 done	 for	 94	 (44.8%)	 and	 210	 (100%)	 patients,	
respectively. This is higher than findings from a study conducted 
in	Jimma	university	specialized	hospital	showed	that	diabetes	eye	
and	neurologic	evaluations	were	ever	done	for	42.9%	and	9.4%	of	
patients, respectively.49	This	difference	could	be	explained	by	the	
difference in the study period and associated improvement in the 
health care system.

There is persistent variability in the quality of diabetes care 
across providers.14	 Most	 of	 guidelines	 agree	 on	 HbA1c%,	 LDL,	
and BP as type 2 diabetes quality care outcome.11,12 Maintaining 
an	A1C	level	of	about	7%,	keeping	blood	pressure	<140/90 mmHg	
and maintaining LDL at <100 mg/dl	(with	no	cardiovascular	disease)	
and an LDL of <70 mg/dl	with	 any	 type	 of	 cardiovascular	 compli-
cations are key proponents of diabetes management.55 Our inten-
tion	was	to	evaluate	the	above	agreed	outcomes	(HbA1C%,	BP	and	
LDL-	cholesterol)	 control.	 However,	 there	 was	 no	 HbA1c%,	 LDL-	
cholesterol, microalbuminuria test report, we used surrogate out-
come	indicators	(FBG,	BP	and	BMI)	and	only	41	(19.5%)	achieved	the	
recommended target value for the three variables. This is lower than 
the findings from eight European countries,56 and findings from an 
assessment	of	the	quality	of	care	given	to	diabetic	patients	at	Jimma	
University	Specialized	Hospital	showed	that	26.9%	of	patients	had	
mean	FBS	levels	below	130 mg/dl.49 Blood pressure level was mea-
sured	 regularly	and	 recorded	only	 for	104	 (49.5%)	of	patients	and	
30	(28.8%)	patients	had	hypertension	and	15	(14.4%)	had	stage	one	
hypertension	 (130–	139/80–	89 mmHg).49 The difference could be 
explained	by	the	level	of	the	healthcare	system,	socioeconomic	sta-
tus of patients.

4.3  |  Strengths and limitations

The	 strength	 of	 this	 study	 relies	 on	 its	 methodology	 (i.e.,	 using	
validated quality of care assessment model adapted to the country 
context,	using	composite	 intermediate	outcome	and	using	primary	
data	source).	However,	the	findings	of	this	study	should	be	applied	
in light of its limitations. Quality of care is also affected by provider- 
oriented	factors.	We	did	not	 include	the	provider-	oriented	factors	
such as lack of knowledge about guidelines, number of professionals 
and training of practice team. In addition to this, long- term outcomes 
such as mortality and the health status of the population were not 
evaluated.
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5  |  CONCLUSION

The overall quality of care provided to adult type 2 diabetes patients 
was poor, particularly in areas such as the availability of evidence- 
based guidelines, operational plan to reduce obesity, monitoring of 
lipid profile and glycaemic control. Therefore, developing strategies 
for addressing structure, process and outcome- related gaps by in-
volving	all	 stakeholders	 (patients,	providers	and	health	systems)	 is	
critical to improving the quality of care provided to adults with type 
2 diabetes. Futures studies with better methodological quality and 
involving provider- related factors and long- term outcomes on wider 
population with type 2 diabetes are important to determine the im-
pact of quality of care on diabetes outcomes.

AUTHOR CONTRIBUTIONS
Teklu Teshome Russo:	 Formal	 analysis	 (equal);	 writing	 –		 original	
draft	(equal).	Mende Mensa Sorato:	Conceptualization	(equal);	data	
curation	 (equal);	 formal	analysis	 (lead);	methodology	 (lead);	valida-
tion	 (lead);	writing	–		original	draft	 (lead);	writing	–		 review	and	ed-
iting	 (lead).	 Akililu Ayele Mesfin:	 Data	 curation	 (equal);	 formal	
analysis	(equal).	Tadiwos Hailu:	Writing	–		review	and	editing	(equal).	
Abayneh Tunje Tanga:	Writing	–		review	and	editing	(equal).	Zebenay 
Bussa:	Writing	–		review	and	editing	(equal).

ACKNOWLEDG EMENTS
We	would	like	to	thank	all	patients	participated	in	this	study	for	their	
valuable	dedication	 to	provide	 information.	We	would	 also	 like	 to	
thank	 Arba	 Minch	 University	 college	 of	 medicine	 and	 health	 sci-
ences for their technical and material support during this manuscript 
development.

CONFLIC T OF INTERE S T
The authors declare that they have no competing interests.

DATA AVAIL ABILIT Y S TATEMENT
All	the	data	reported	in	the	manuscript	are	publicly	available	upon	
acceptance of the manuscript.

E THIC S APPROVAL AND CONSENT TO PARTICIPATE
Ethical clearance was obtained from institutional review board of 
Arba	 Minch	 University	 College	 of	 medicine	 and	 health	 sciences,	
with	 project	 code	 number:	 GOV/AMU/TH14/CMHS/SoM/05/10.	
Permission letters to conduct the study was obtained from respec-
tive hospital administrations. Interview was carried out only with full 
consent of the patient being interviewed. Each respondent was as-
sured about confidentiality of information provided by them.

CONSENT FOR PUBLIC ATION
All	 authors	 read	 the	 full	 version	of	 this	manuscript	 and	 agreed	 to	
publish.

ORCID
Mende Mensa Sorato  https://orcid.org/0000-0002-6342-0980 

R E FE R E N C E S
	 1.	 Ogbera	 AO,	 Dada	 O,	 Adeyeye	 F,	 Jewo	 PI.	 Complementary	 and	

alternative medicine use in diabetes mellitus. West Afr J Med. 
2010;29(3):158-	162.

 2. Hu FB. Globalization of diabetes: the role of diet, lifestyle, and 
genes. Diabetes Care.	2011;34(6):1249-	1257.

	 3.	 Aschner	 P.	 New	 IDF	 clinical	 practice	 recommendations	 for	man-
aging type 2 diabetes in primary care. Diabetes Res Clin Pract. 
2017;132:169-	170.

	 4.	 IDF	(International	Diabetes	Federation).	IDF	diabetes	atlas.	Revision	
10th	ed.	Brussels.	2021.	Accessed	March	14,	2021.	https://diabe 
tesat las.org/data/en/count ry/67/et.html

	 5.	 Buse	JB,	Caprio	S,	Cefalu	WT,	et	al.	How	do	we	define	cure	of	dia-
betes?	Diabetes Care.	2009;32(11):2133-	2135.

	 6.	 World	Health	Organization.	Global	status	report	on	noncommuni-
cable	diseases	2014:	“Attaining	the	nine	global	noncommunicable	
diseases targets; a shared responsibility”. 2014.

	 7.	 Donabedian	A.	Needed Research in the Assessment and Monitoring of 
the Quality of Medical Care.	U.S.	Department	of	Health,	Education,	
and	 Welfare,	 Public	 Health	 Service,	 National	 Center	 for	 Health	
Services	Research;	1978:37.

	 8.	 Donabedian	A.	The	quality	of	care.	How	can	it	be	assessed?	JAMA. 
1988;260(12):1743-	1748.

	 9.	 Mainz	J.	Defining	and	classifying	clinical	indicators	for	quality	im-
provement. Int J Qual Health Care.	2003;15(6):523-	530.

	10.	 Group	TTS.	Health	systems,	patients	factors,	and	quality	of	care	for	
diabetes.	A	Synthesis	of	Findings	from	the	TRIAD	study.	Diabetes 
Care.	2010;33(4):940-	947.

	11.	 Stark	 Casagrande	 S,	 Fradkin	 JE,	 Saydah	 SH,	 Rust	 KF,	 Cowie	
CC.	 The	 prevalence	 of	 meeting	 A1C,	 blood	 pressure,	 and	 LDL	
goals	 among	 people	 with	 diabetes,	 1988–	2010.	 Diabetes Care. 
2013;36(8):2271-	2279.

	12.	 Engelgau	MM,	Narayan	KM,	Saaddine	JB,	Vinicor	F.	Addressing	the	
burden of diabetes in the 21st century: better care and primary pre-
vention. J Am Soc Nephrol.	2003;14(7	Suppl	2):S88-	S91.

	13.	 Feleke	Y,	Enquselassie	F.	An	assessment	of	the	health	care	system	
for	 diabetes	 in	Addis	Ababa,	 Ethiopia.	Ethiopian Journal of Health 
Development.	2005;19(3):203-	210.

	14.	 Ali	MK,	Bullard	KM,	Gregg	EW.	Achievement	of	goals	in	U.S.	diabe-
tes	care,	1999–	2010.	N Engl J Med.	2013;369(3):287-	288.

	15.	 World	 Health	 Organization.	 Preventing Chronic Diseases, a Vital 
Investment, and a WHO Global Report. 2006.	Public	Health	Agency	
of Canada; 2005.

 16. Institute of Medicine Committee on Quality of Health Care in 
A.	 Crossing the Quality Chasm: A New Health System for the 21st 
Century.	 National	 Academies	 Press	 (US)	 Copyright	 2001	 by	 the	
National	Academy	of	Sciences;	2001.	All	rights	reserved.

	17.	 Brown	 JB,	 Harris	 SB,	 Webster-	Bogaert	 S,	 Wetmore	 S,	 Faulds	
C,	 Stewart	 M.	 The	 role	 of	 patient,	 physician	 and	 systemic	 fac-
tors in the management of type 2 diabetes mellitus. Fam Pract. 
2002;19(4):344-	349.

	18.	 Thayaparan	 AJ,	 Mahdi	 E.	 The	 patient	 satisfaction	 questionnaire	
short	form	(PSQ-	18)	as	an	adaptable,	reliable,	and	validated	tool	for	
use in various settings. Med Educ Online.	2013;18:21747.

	19.	 Health	FdroEMo.	Guidelines	on	clinical	and	programmatic	manage-
ment of major non communicable diseases. 2016.

 20. 1. Improving care and promoting health in populations: standards 
of medical care in diabetes- 2021. Diabetes Care.	 2021;44(Suppl	
1):S7-	s14.

 21. Ministry of Health. Ethiopian Hospital Transformation Guidelines: 
Assessment Handbook, September 2016. Federal Democratic 
Republic of Ethiopia, Ministry of Health; 2016.

	22.	 Suija	K,	Kivisto	K,	Sarria-	Santamera	A,	et	al.	Challenges	of	audit	of	
care on clinical quality indicators for hypertension and type 2 dia-
betes across four European countries. Fam Pract.	2014;32(1):69-	74.

https://orcid.org/0000-0002-6342-0980
https://orcid.org/0000-0002-6342-0980
https://diabetesatlas.org/data/en/country/67/et.html
https://diabetesatlas.org/data/en/country/67/et.html


    |  13 of 13RUSSO et al.

	23.	 Wens	J,	Dirven	K,	Mathieu	C,	Paulus	D,	Van	Royen	P.	Quality	indi-
cators	for	type-	2	diabetes	care	in	practice	guidelines:	an	example	
from	six	European	countries.	Prim Care Diabetes.	2007;1(1):17-	23.

	24.	 Gulliford	MC,	Mahabir	D,	Ukoumunne	OC.	Evaluating	variations	in	
medical practice between government primary care health centres. 
J Clin Epidemiol.	2001;54(5):511-	517.

	25.	 Alberti	H,	Boudriga	N,	Nabli	M.	"Damm	sokkor":	factors	associated	
with the quality of care of patients with diabetes: a study in primary 
care in Tunisia. Diabetes Care.	2007;30(8):2013-	2018.

 26. Marshall GN, Hays RD. The patient satisfaction questionnaire 
short-	form	(PSQ-	18).	1994.

	27.	 University	 of	 Michigan.	Management of Type 2 Diabetes Mellitus: 
Guidelines for Clinical Care. Department Q; 2014:1- 34.

	28.	 Lee	 WY,	 Ahn	 J,	 Kim	 JH,	 et	 al.	 Reliability	 and	 validity	 of	 a	 self-	
reported measure of medication adherence in patients with type 2 
diabetes mellitus in Korea. J Int Med Res.	2013;41(4):1098-	1110.

	29.	 Fitzgerald	JT,	Funnell	MM,	Anderson	RM,	Nwankwo	R,	Stansfield	
RB,	 Piatt	GA.	Validation	of	 the	 revised	brief	 diabetes	 knowledge	
test	(DKT2).	Diabetes Educ.	2016;42(2):178-	187.

	30.	 Al-	Qazaz	 H,	 Hassali	 MA,	 Shafie	 AA,	 Sulaiman	 SA,	 Sundram	 S,	
Morisky DE. The eight- item Morisky medication adherence 
scale	MMAS:	 translation	and	validation	of	 the	Malaysian	version.	
Diabetes Res Clin Pract.	2010;90(2):216-	221.

	31.	 Schmitt	A,	Gahr	A,	Hermanns	N,	Kulzer	B,	Huber	 J,	Haak	T.	The	
diabetes	 self-	management	 questionnaire	 (DSMQ):	 development	
and evaluation of an instrument to assess diabetes self- care activ-
ities associated with glycaemic control. Health Qual Life Outcomes. 
2013;11:138.

 32. Fisher L, Hessler D, Glasgow RE, et al. REDEEM: a pragmatic trial to 
reduce diabetes distress. Diabetes Care.	2013;36(9):2551-	2558.

	33.	 Herman	WH,	Pop-	Busui	R,	Braffett	BH.	Use	of	the	Michigan	neu-
ropathy screening instrument as a measure of distal symmetrical 
peripheral neuropathy in type 1 diabetes: results from the diabetes 
control and complications trial/epidemiology of diabetes interven-
tions and complications. Diabet Med.	2012;29(7):937-	944.

 34. The Federal Democratic Republic of Ethiopia Ministry of Health. 
Ethiopia	 Health	 Sector	 Transformation	 Plan	 (2015/16–	2019/20)	
October 01, 2015. https://www.globa lfina ncing facil ity.org/ethio 
pia-	healt	h-	secto	r-	trans	forma	tion-	plan-	20151	6-	201920

	35.	 Beswick	 AD,	 Brindle	 P,	 Fahey	 T,	 Ebrahim	 S.	National Institute for 
Health and Clinical Excellence: Guidance. A Systematic Review of 
Risk Scoring Methods and Clinical Decision Aids Used in the Primary 
Prevention of Coronary Heart Disease (Supplement). Royal College 
of	General	Practitioners	(UK)	Copyright	©	2008,	Royal	College	of	
General	Practitioners;	2008.

	36.	 15.	 Diabetes	 Care	 in	 the	Hospital.	 Standards	 of	medical	 Care	 in	
Diabetes-	2019.	Diabetes Care.	2019;42(Suppl	1):S173-	s81.

 37. 2. Classification and diagnosis of diabetes: standards of medical 
care	in	diabetes-	2019.	Diabetes Care.	2019;42(Suppl	1):S13-	s28.

	38.	 Kutz	 TL,	 Roszhart	 JM,	Hale	M,	Dolan	V,	 Suchomski	G,	 Jaeger	C.	
Improving comprehensive care for patients with diabetes. BMJ 
Open Quality.	2018;7(4):e000101.

	39.	 IDF	Clinical	Guidelines	Task	Force.	Global	guideline	for	type	2	dia-
betes: recommendations for standard, comprehensive, and minimal 
care. Diabet Med.	2006;23(6):579-	593.

	40.	 Aschner	P.	New	IDF	clinical	practice	recommendations	for	manag-
ing	type	2	diabetes	in	primary	care.	2017:	169–	170.

	41.	 Goldberg	 T,	 Kroehl	ME,	 Suddarth	 KH,	 Trinkley	 KE.	 Variations	 in	
metformin prescribing for type 2 diabetes. J Am Board Fam Med. 
2015;28(6):777-	784.

	42.	 Yurgin	N,	Secnik	K,	Lage	MJ.	Antidiabetic	prescriptions	and	glyce-
mic	control	in	German	patients	with	type	2	diabetes	mellitus:	A	ret-
rospective database study. Clin Ther.	2007;29(2):316-	325.

	43.	 Long	AN,	Dagogo-	Jack	S.	Comorbidities	of	diabetes	and	hyperten-
sion: mechanisms and approach to target organ protection. J Clin 
Hypertens.	2011;13(4):244-	251.

 44. Chokshi NP, Grossman E, Messerli FH. Blood pressure and diabe-
tes: vicious twins. Heart.	2013;99(8):577-	585.

	45.	 Al-	Adsani	AMS,	Abdulla	KA.	Reasons	for	hospitalizations	in	adults	
with diabetes in Kuwait. Int J Diabetes Mellit.	2015;3(1):65-	69.

	46.	 Islam	 SMS,	 Niessen	 LW,	 Seissler	 J,	 et	 al.	 Diabetes	 knowledge	
and glycemic control among patients with type 2 diabetes in 
Bangladesh. Springerplus.	2015;4:284.

 47. Kassahun T, Gesesew H, Mwanri L, Eshetie T. Diabetes related 
knowledge, self- care behaviours and adherence to medications 
among	 diabetic	 patients	 in	 Southwest	 Ethiopia:	 a	 cross-	sectional	
survey. BMC Endocr Disord.	2016;16(1):28.

	48.	 Tilahun	Nigatu	Haregu	YKA.	Diabetes	Management	in	Southwest	
Ethiopia:	 A	 cross-	sectional	 study.	 Public Health Research. 
2012;2(5):162-	166.

	49.	 Gudina	 EK,	 Amade	 ST,	 Tesfamichael	 FA,	 Ram	 R.	 Assessment	 of	
quality	of	care	given	to	diabetic	patients	at	Jimma	University	spe-
cialized	 hospital	 diabetes	 follow-	up	 clinic,	 Jimma,	 Ethiopia.	 BMC 
Endocr Disord.	2011;11(1):19.

	50.	 14.	 Diabetes	 Care	 in	 the	 Hospital:	 Standards	 of	 medical	 Care	 in	
Diabetes-	2018.	Diabetes Care.	2018;41(Suppl	1):S144-	s51.

	51.	 Reeves	 D,	 Campbell	 SM,	 Adams	 J,	 Shekelle	 PG,	 Kontopantelis	
E, Roland MO. Combining multiple indicators of clinical qual-
ity: an evaluation of different analytic approaches. Med Care. 
2007;45(6):489-	496.

 52. Intensive blood- glucose control with sulphonylureas or insu-
lin compared with conventional treatment and risk of compli-
cations	 in	 patients	 with	 type	 2	 diabetes	 (UKPDS	 33).	 Lancet. 
1998;352(9131):837-	853.

	53.	 UKProspective	Diabetes	 Study	 (UKPDS)	 Group.	 Intensive	 blood-	
glucose control with sulphonylureas or insulin compared with con-
ventional treatment and risk of complications in patients with type 
2	diabetes	(UKPDS	33).	Lancet.	1998;352(9131):837-	853.

	54.	 Youssef	AA,	El	Mahalli	AA,	Akl	OA,	Zaghloul	AA.	Quality	of	dia-
betes	care	 in	primary	care	setting	 in	Egypt:	an	example	of	health	
sector reform in developing countries. J Egypt Public Health Assoc. 
2006;81(5–	6):301-	320.

	55.	 Association	AD.	Standards	of	medical	care	for	patients	with	diabe-
tes mellitus. Diabetes Care.	2003;26(Suppl	1):s33-	s50.

	56.	 Stone	MA,	Charpentier	G,	Doggen	K,	et	al.	Quality	of	care	of	peo-
ple with type 2 diabetes in eight European countries. Diabetes Care. 
2013;36(9):2628-	2638.

How to cite this article: Russo	TT,	Sorato	MM,	Mesfin	AA,	
Hailu	T,	Tanga	AT,	Bussa	Z.	Assessment	of	quality	of	care	
provided to adults with type 2 diabetes mellitus at public 
hospitals	in	Gamo	Gofa	zone,	Southern	Ethiopia:	Facility	
based	Cross-	Sectional	study.	Endocrinol Diab Metab. 
2022;5:e355. doi: 10.1002/edm2.355

https://www.globalfinancingfacility.org/ethiopia-health-sector-transformation-plan-201516-201920
https://www.globalfinancingfacility.org/ethiopia-health-sector-transformation-plan-201516-201920
https://doi.org/10.1002/edm2.355

	Assessment of quality of care provided to adults with type 2 diabetes mellitus at public hospitals in Gamo Gofa zone, Southern Ethiopia: Facility based Cross-Sectional study
	Abstract
	1|INTRODUCTION
	2|METHODS AND MATERIALS
	2.1|Study design, area and period
	2.2|Populations
	2.3|Eligibility criteria
	2.4|Sample size determination and sampling technique
	2.4.1|Sample size determination
	2.4.2|Sampling technique and procedures

	2.5|Variables of the study
	2.5.1|Independent variables
	Patient-related variables

	2.5.2|Outcome variable

	2.6|Data collection tools procedures
	2.7|Data processing and analysis
	2.7.1|Data quality control
	2.7.2|Data analysis


	3|RESULTS
	3.1|Socio-demographic data
	3.2|Disease-related characteristics data
	3.3|Diabetes knowledge and attitude
	3.4|Structural aspects of quality care
	3.5|Process and outcome indicators for type 2 diabetes
	3.6|Screening diabetes complications
	3.7|Patient satisfaction
	3.8|Overall quality of diabetes care

	4|DISCUSSION
	4.1|General description of the study
	4.2|Quality of diabetes care
	4.3|Strengths and limitations

	5|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	CONSENT FOR PUBLICATION
	REFERENCES


