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Abstract
Background The Ethiopian government, supported by NORAD, the WHO, and other partners, is decentralizing 
diabetes care to primary health units via a task-shifting approach. Despite substantial investment, there is still a lack of 
up-to-date information on diabetes screening, diagnosis, treatment, and medication availability in the country.

Objective This study assessed the effects of the NORAD-WHO intervention on diabetes care services, data quality, 
and the availability of infrastructure and medical supplies in Ethiopia.

Methods A quasiexperimental study was conducted across 31 NORAD-WHO project facilities and 62 control facilities 
in six regions of Ethiopia and Addis Ababa. We used descriptive statistics to assess diabetes screening, diagnosis, 
treatment services, medication availability, and data quality over 54 months from January 2019 to June 2023. 
Additionally, we performed a difference-in-differences (DID) regression analysis comparing data from two periods: 
before the intervention (January to December 2019) and after the intervention (July 2022 to June 2023).

Results This study revealed a notable increase in diabetes services, with over 82% of facilities offering screening, early 
diagnosis, and treatment. Written treatment guidelines are present in three quarters of the facilities. The proportion 
of trained staff increased from 58% in 2019 to 100% in 2023 across all the evaluated facilities. Intervention facilities 
had significantly more functional glucometers than did control facilities, averaging four (95% CI: 3.4, 4.6) per month 
in 2023 compared with 2.5 (95% CI: 2.1, 2.9) in 2019. However, hemoglobin A1C testing remains uncommon. Despite 
improvements in diabetes service data, issues with missing records, overreporting, and timeliness persist, with 
an average reporting rate of 99.2% and on-time reporting rate of 51.5%. The NORAD-WHO intervention notably 
increased the average number of fasting blood sugar tests by 17 per month (95% CI: 12.2–21.8, p = 0.014).

Evaluation of diabetes care services, 
data quality, and availability of resources 
in Ethiopia: Difference-in-differences analysis 
of the NORAD-WHO NCDs’ midterm project 
evaluation
Yimer Seid Yimer1* , Meaza Gezu Shentema2, Zenawi Hagos Gufue3, Awgichew Kifle Zemelak1, Zeytu 
Gashaw Asfaw1, Sefonias Getachew1,5, Mulugeta Tamire2, Kalkidan Solomon2, Asmamaw Bezabeh Workneh4 and 
Girma Taye Aweke1

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0001-7824-4361
http://crossmark.crossref.org/dialog/?doi=10.1186/s12875-024-02650-8&domain=pdf&date_stamp=2024-11-22


Page 2 of 11Yimer et al. BMC Primary Care          (2024) 25:400 

Background
Diabetes mellitus (DM) contributes to 4% of noncom-
municable disease deaths worldwide [1]. In sub-Saharan 
Africa (SSA), DM causes a large and growing burden of 
deaths and disabilities, with a regional diabetes preva-
lence of 5.1% [2]. A systematic review carried out in 
Ethiopia reported that the prevalence of DM was 6.5% 
[3], whereas other studies in the country reported that 
the prevalence of DM varied between 0.5% and 6.5% [4]. 
The 2015 national stepwise approach to NCD risk factor 
surveillance (STEPS) revealed that 5.9% of participants 
had high blood glucose, with only 0.5% receiving treat-
ment [5]. Moreover, the 2014 Ethiopia Service Provision 
Assessment Plus (ESPA +), 2016 Service Availability and 
Readiness Assessment (SARA), and 2018 SARA surveys 
revealed that only 59%, 22%, and 36% of health facilities 
in Ethiopia offered diabetes screening, diagnosis, and 
management services, respectively. Individuals with DM 
are at increased risk of developing several serious life-
threatening complications that result in reduced quality 
of life, increased medical care costs, and mortality [6, 7].

In response to the increasing burden of noncommu-
nicable diseases (NCDs), the Ethiopian government is 
implementing a national strategic plan for 2020–2025 
[8] aimed at reducing NCD incidence through healthy 
lifestyle promotion, risk factor reduction, and cost-effec-
tive treatment. To put this plan into action, Ethiopia has 
implemented a system of decentralizing noncommuni-
cable disease care from hospitals to local health centers, 
called task shifting, in 350 health facilities, with support 
from the WHO and other partners.

With funding from the Norwegian Agency for Devel-
opment Cooperation (NORAD), the WHO has directly 
supported task shifting in 87 health facilities from eight 
regions distributed over 47 districts. The WHO has 
also supported the training of 2309 health profession-
als, including 180 pharmacists in these locations. The 
NORAD-WHO-NCD intervention in Ethiopia aimed to 
develop integrated primary healthcare pathways for basic 
noncommunicable disease (NCD) services, focusing 

on hypertension, diabetes, and cervical cancer preven-
tion. Starting in June 2021, the intervention supported 
the Ethiopian Ministry of Health in strengthening NCD 
services across all levels and supported the adoption of 
the WHO PEN/HEARTS protocol for improved service 
delivery. The project adopted a multidisciplinary team 
approach to improve data quality, service availability, and 
sustainability. It incorporates pharmacy professionals in 
NCD care to ensure access to essential medicines and lab 
services. By training healthcare workers and implement-
ing quality assurance measures such as supervision and 
mentorship, the initiative aims to increase ownership and 
commitment. Additionally, it seeks to alleviate hospital 
burdens by shifting NCD services from hospitals to pri-
mary health facilities, improving access for more people 
[9].

Conducting a midterm evaluation study for this initia-
tive helps measure the project’s progress against its goals 
and objectives, ensuring that it is on track to achieve the 
desired outcomes. It can highlight challenges, allowing 
for timely adjustments to the project strategy. Further-
more, it provides stakeholders with clear insights into 
effectiveness and resource allocation while identifying 
successful practices that can be continued beyond the 
project for lasting benefits in diabetes care. Hence, this 
study was conducted to assess the effectiveness of the 
NORAD-WHO NCD intervention for diabetes care ser-
vices, data quality, and the availability of resources for 
DM in Ethiopia.

Materials and methods
Study setting and period
This midterm evaluation took place in selected public 
health facilities across six regions of Ethiopia and Addis 
Ababa from November 12 to December 31, 2023, and 
involved 93 health facilities (31 interventions and 62 con-
trols). The evaluation covers the period from the start of 
the intervention in June 2021 to June 2023, which marks 
the project’s midpoint. It also incorporates baseline data 

Conclusions This midterm evaluation revealed a significant increase in the availability of fasting blood sugar tests 
in the intervention facilities. Additionally, the availability of medical equipment, laboratory services, and medications 
has improved over the years. Intervention facilities, with more trained healthcare professionals and better resources, 
outperform control facilities in screening, diagnosing, treating, and managing high blood sugar levels. Notably, 
intervention facilities screened more clients for diabetes and showed that patients receiving follow-up care achieved 
better glycemic control than did those at control facilities. While there has been progress in diabetes service data 
availability, addressing issues such as missing data, overreporting, and reporting timeliness is essential for further 
improving the quality of diabetes services.

Clinical trial number Not applicable.

Keywords Diabetes screening, Diagnosis and treatment services, Availability of medical supplies for diabetes care, 
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from the two years prior to the intervention (January 
2019–December 2020).

Study design
A multicenter quasiexperimental study was conducted in 
selected public health facilities.

Study population
The study population included NORAD-WHO project 
health facilities and nearby districts. For each project 
facility, two control facilities without NCD-related proj-
ects since 2018 were selected. If fewer than two controls 
were available in a district, we included facilities from the 
nearest district in the same region. If there were more 
than two potential controls, we randomly selected two.

Sample size
The sample size was determined considering resource 
availability and access to facilities at the time of data 
collection. Accordingly, 36% (n = 31) of NORAD-WHO 
NCD project implementation facilities and 62 control 
facilities were selected via simple random sampling and 
included in the study. In terms of the distribution of 
health facilities across regions, the Addis Ababa, Oromia, 
Afar, and Benishangul-Gumuz regions each contributed 
fifteen health facilities; the Amhara and Somali regions 
contributed nine and six health facilities, respectively; 
and central Ethiopia accounted for 18 health facilities.

Data collection guide and procedures
A data abstraction form (Supplementary Material 1), 
adapted from Service Provision Assessment (SPA) sur-
vey tools [10], was used to collect information from mul-
tiple departments, such as outpatient services, chronic 
follow-up clinics, maternal and child health clinics, lab-
oratories, and pharmacies. This tool was then reviewed 
and enhanced by WHO experts. Data were extracted 
from different recording and reporting formats, includ-
ing the diabetes screening tally sheet, intake form, treat-
ment cohort register, follow-up form, drug stock register 
bin card or stock card, and laboratory registry. The form 
aggregates the total number of required measures 
monthly, beginning in January 2019 and ending in June 
2023. For some indicators, monthly data were extracted 
from January 2019 to June 2023 for both NORAD-WHO 
project facilities and control facilities. For other indica-
tors, this analysis considered only two data points, i.e., 
January 2019 and June 2023, as these two extremes offer 
better comparisons. The midterm project evaluation data 
were collected by 19 experts with bachelor’s degrees in 
health-related fields who work in zonal health offices and 
healthcare facilities, as well as seven experienced super-
visors with master’s degrees in public health.

Data quality assessment
Furthermore, we evaluated the impact of the NORAD-
WHO intervention in improving data quality. Accord-
ingly, data quality was evaluated in terms of correctness, 
completeness, and timeliness using selected diabetes data 
elements/indicators. For that purpose, we extracted data 
from the Ethiopian District Health Information System 
(DHIS2) for 93 health facilities for the period from Janu-
ary 2019 to June 2023 and evaluated the different data 
quality dimensions against the facility data collected for 
the NORAD-WHO project midterm evaluation.

We measured the correctness of the data by looking 
at the difference between the data collected at the facil-
ity and the reported data in DHIS2. We measured the 
correctness of the indicators “number of individuals 
screened for diabetes mellitus” and “the number of diabe-
tes patients newly enrolled in care.”

The completeness of reporting indicates whether 
facilities have reported on the data they are supposed to 
report on. The calculation of completeness is based on 
whether an organization unit has entered data and clicks 
the complete button for a certain period and a certain 
dataset, regardless of content completeness. The timeli-
ness of reporting indicates whether the facility’s reports 
were delivered on time within 6 days after the end of 
the reporting period. The completeness and timeliness 
reporting summary rate corresponds to the service deliv-
ery data element for the period from January 2019–June 
2022 and the malaria/NTD/NCD data element from July 
2022–June 2023.

Detailed operational definitions and measurements of 
the variables used to evaluate diabetes care services, data 
quality, and resource availability in Ethiopia are provided 
in Table 1.

Data management and analysis
The collected data were coded and checked for consis-
tency and completeness in Microsoft Excel and exported 
to STATA software version 17 for Windows. The descrip-
tive statistics of the numeric variables are presented as 
either means and standard deviations or medians and 
interquartile ranges, whereas frequencies and percent-
ages are used to present categorical variables. Addi-
tionally, the presence of significant differences between 
groups was assessed via the chi-square test or Student’s 
t test on the basis of the type of variables considered. To 
evaluate the impact of NORAD-WHO interventions, 
we conducted a difference-in-differences (DID) regres-
sion analysis for selected indicators before and after the 
implementation of the NORAD-WHO intervention. In 
the DID regression analysis, we concentrated on two spe-
cific periods: the first 12 months of the baseline (January 
to December 2019) and the final 12 months of the inter-
vention (July 2022 to June 2023). We excluded the period 
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in between due to the variability in intervention start 
times across different facilities.

DID provides a powerful way to evaluate the impact of 
interventions by leveraging natural variation in interven-
tion exposure over time. We checked whether the trends 
were the same between the treatment and control groups 
before the intervention date and whether they would 
have been the same past this date if there had not been an 
intervention via a graphical diagnostic for parallel trends 
and the parallel-trends test.

The model equation for difference-in-differences (DiD) 
regression can be represented as follows:

 

Yit=α+ β1Postt+ β2Treatmenti

+ δ (Postt×Treatmenti) + γXit+εit

where:

  • Yit  is the specified outcome variable for individual ‘i’ 
at time ‘t’.

  • α is the intercept.
  • Postt  is a binary variable that equals 1 for the 

posttreatment period (July 2022–June 2023) and 0 
for the pretreatment period (January–December 
2019).

  • Treatmenti is a binary variable that equals 1 if the 
facility is in the NORAD-WHO NCD group and 0 if 
it is in the control group.

  • δ is the coefficient for the interaction term, capturing 
the treatment effect.

  • γ represents the coefficients for the covariates Xit 
, which are additional variables included to control 
for other factors that may influence the outcome 
(availability of glucometer, availability of usable 
strips, facility type, and availability of core diabetes 
medications).

  • ϵit  is the error term.

Results
Health facility profile and infrastructure availability
A total of 93 health facilities (31 intervention and 62 
control facilities) were included in this analysis. Among 
the ninety-three public health facilities that participated 
in the survey, 58 were in urban districts, and 35 were 
in rural districts. In terms of facility type, 47 were pub-
lic health centers without physicians, 13 (41%) of which 
were intervention health facilities, and 34 (54.84%) were 
control health facilities. The number of health facilities 
with a landline or a mobile telephone increased from 42% 
in 2019 to 45.2% in 2023. Between 2019 and 2023, the 
number of health facilities with internet access increased 
from 50.5 to 53.8%. Both electrical backup and comput-
ers slightly increased, from 81.7 to 82.8% and 93.6–94.6%, 
respectively, but there was no improvement in the avail-
ability of electricity between 2019 (93.5%) and 2023 
(93.5%) (Table 2).

Availability of diabetes services and human resources
The percentage of intervention health facilities (n = 31) 
providing diabetes services increased from 20 (64.5%) 

Table 1 Operational definitions and measurements of variables used to evaluate diabetes care services, data quality, and resource 
availability in Ethiopia, 2023
Variable Operational definition and measurements
NORAD-WHO intervention The NORAD-WHO initiative supports the Ministry of Health in decentralizing non-communicable disease (NCD) care 

from hospitals to local health centers through a process known as task-shifting. This support includes providing med-
ical equipment, necessary pharmaceuticals for diabetes care, relevant treatment guidelines, training health workers 
involved in comprehensive NCD care, supportive supervision, and periodic review meetings for quality assurance.

Trained staff A trained staff member is a healthcare provider who has received training in the programmatic and clinical manage-
ment of non-communicable diseases (NCDs), including diabetes and is assigned to NCD clinics.

Diabetes screening Diabetes screening includes tests that measure blood glucose levels, such as fasting blood glucose tests or hemo-
globin A1c tests in individuals at high risk for diabetes.

Diabetes diagnosis It refers to the process by which healthcare providers assess whether a person has diabetes, using specific criteria 
such as symptoms, medical history, and laboratory tests.

Diabetes treatment It refers to the various methods used to manage and control diabetes, aimed at maintaining blood glucose levels 
within a target range. This may include lifestyle modifications such as diet and exercise, medication (such as insulin 
or oral hypoglycemics), and regular monitoring of blood glucose levels.

Availability Diabetes services or medical supply availability was defined as the percentage of facilities in the sample or percent-
age of months of observation providing or having the required service or supplies at a given time point.

Core diabetic medications The simultaneous availability of three classes of drugs (metformin, insulin, and sulfonylurea) in a given health facility.
Data correctness (no 
difference)

We considered correct data if the difference between the data collected at that facility and the reported data in 
DHIS2 were within the tolerable range (10%). If the difference is below 90%, we consider it under reporting, and if it is 
more than 110%, we consider it over reporting.

Percent on reporting rate percentage of the expected reports that have actually been reported
Percent reports on time Percentage of the expected reports that were reported on time (within 6 days after the end of the reporting period)
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in 2019 to 30 (96.8%) in 2023. The percentage of con-
trol health facilities (n = 62) providing diabetes services 
increased significantly (P < 0.013) from 50 (80.7%) in 2019 
to 53 (85.5%) in 2023. Among the facilities studied (93), 
82% provide screening, early diagnosis, and treatment 
services for diabetes.

The number of health facilities with written national 
or WHO treatment guidelines for diabetes significantly 
improved from 20 (64.5%) in 2019 to 30 (96.8%) in 2023, 
compared with 39 (62.9%) to 50 (80.7%) in the con-
trol health facilities (P < 0.001). The average number of 
trained staff to provide diabetes health services was two 
in both 2019 and 2023. The number of health facilities 
with trained staff increased significantly (P < 0.001) from 
18 (58%) in 2019 to 31 (100%) in 2023 in the intervention 
facilities.

Diabetes healthcare services
The study revealed that monthly outpatient department 
visits for all patients increased in the intervention facili-
ties, increasing from 2,101 in 2019 to 2,188 in 2023. In 
contrast, the number of control facilities increased from 
1,380 in 2019 to 2,097 in 2023. The study revealed that 

intervention facilities screen more clients than con-
trol facilities do. In 2019, on average, 73 clients (95% CI 
48, 97) were screened per month among the interven-
tion facilities, whereas 57 clients (95% CI 47, 66) were 
screened per month in the control facilities. Likewise, in 
2023, 147 clients (95% CI 118, 177) were screened among 
intervention facilities per month on average, whereas 78 
(95% CI 64, 193) clients were screened among control 
facilities. Similarly, in 2023, a greater number of diabetic 
patients who had follow-up at the intervention facilities 
78 (95% CI 52,103) tended to control their blood sugar 
than did their diabetic counterparts who had follow-up at 
the control facilities 23 (95% CI 19, 28) (Table 3).

Availability of diagnostic tests and supplies for diabetes
The intervention facilities had a significantly greater 
number of functional glucometers than did the con-
trol facilities, with averages of four (95% CI: 3.4, 4.6) 
and 2.5 (95% CI: 2.1, 2.9) per month in 2023 and 2019, 
respectively. An average of nine and 12 hemoglobin 
A1C tests were available per month in six intervention 
and four control health facilities, respectively, in 2023. 
The hemoglobin A1C test was not available in 2019. At 

Table 2 Available basic infrastructures in the selected public health facilities between 2019 and 2023 (n = 93 health facilities)
Health facility group (January, 2019) Health facility group (June, 2023)
Control Intervention Total Control Intervention Total
Count (%) Count (%) Count (%) Count (%) Count (%) Count 

(%)
Name of region Addis Ababa 10 (16) 5 (16) 15 (16) 10 (16) 5 (16) 15 (16)

Afar 10 (16) 5 (16) 15 (16) 10 (16) 5 (16) 15 (16)
Amhara 6 (9.7) 3 (9.7) 9 (9.7) 6 (9.7) 3 (9.7) 9 (9.7)
Benishangul 10 (16.1) 5 (16) 15 (16) 10 (16.1) 5 (16) 15 (16)
Central Ethiopia 12 (19.4) 6 (19.4) 18 (19.4) 12 (19.4) 6 (9.4) 18 (19.4)
Oromia 10 (16) 5 (16) 15 (16.1) 10 (16) 5 (16) 15 (16.1)
Somali 4 (6.5) 2 (6.5) 6 (6.5) 4 (6.5) 2 (6.5) 6 (6.5)

Facility type Health Center with 
physician

21 (33.9) 14 (45.2) 35 (37.6) 21 (33.9) 14 (45.2) 35 (37.6)

Health Center without 
physician

34 (54.8) 13 (42) 47 (50.5) 34 (54.8) 13 (42) 47 (50.5)

Primary Hospital 7 (11.3) 4 (12.9) 11 (11.8) 7 (11.3) 4 (12.9) 11 (11.8)
Location of the 
facility

Rural 26 (42) 9 (29) 35 (37.6) 26 (42) 9 (29) 35 (37.6)
Urban 36 (58) 22 (71) 58 (62.4) 36 (58) 22 (71) 58 (62.4)

Landline or a 
mobile tele-
phone number

No 35 (56.5) 19 (61.3) 54 (58) 32 (51.6) 19 (61.3) 54 (58)
Yes 27 (43.5) 12 (38.7) 39 (42) 30 (48.4) 12 (38.7) 42 (45.2)

Electricity No 2 (3.2) 4 (12.9) 6 (6.5) 3 (4.8) 3 (9.7) 6 (6.5)
Yes 60 (96.8) 27 (87.1) 87 (93.5) 59 (95.2) 28 (90.3) 87 (93.5)

Electric-
ity backup like 
generator, solar 
panel

No 13 (21) 4 (13) 17 (18.3) 13 (21) 3 (9.7) 16 (17.2)
Yes 49 (79) 27 (87) 76 (81.7) 49 (79) 28 (90.3) 77 (82.8)

Internet 
connection

No 30 (48.4) 16 (51.6) 46 (49.5) 28 (45.2) 15 (48.4) 43 (46.2)
Yes 32 (51.6) 15 (48.4) 47 (50.5) 34 (54.8) 16 (51.6) 50 (53.8)

Computer No 4 (6.5) 2 (6.5) 6 (6.5) 3 (4.8) 2 (6.5) 5 (5.4)
Yes 58 (93.5) 29 (93.5) 87 (93.5) 59 (85.2) 29 (93.5) 88 (94.6)
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the intervention facilities, the average number of FBS 
tests conducted per month increased from 70.9 (95% CI 
59.3–82.5) in 2019 to 120.4 (95% CI 99.9–141.0) in 2023. 
In contrast, the number of control facilities increased 
from 73.7 (95% CI: 65.7–81.6) in 2019 to 91.1 (95% CI: 
77.3–104.8) in 2023. In addition, the percentage of inter-
vention facilities providing FBS measurements increased 
from 79.3% in 2019 to 98.4% in 2023, whereas the pro-
portion of control facilities increased from 74.2% in 2019 
to 82.8% in 2023 (Table 4).

Medication availability
There was a statistically significant difference in the avail-
ability of sulfonylurea, metformin, and insulin between 
the intervention and control facilities (P < 0.05). Inter-
vention facilities were found to have these medications 
more often than their control facilities did. In 2019, core 

diabetic medications were available in only 10% of the 
months in the intervention facilities, whereas they were 
available in 15.6% of the months in the control health 
facilities. In 2023, the availability of core diabetic medica-
tions improved to 44% in the intervention facilities and 
23% in the control facilities.

Effects of the NORAD-WHO intervention on diabetes 
screening, diagnosis, and treatment services
Table  5 shows the average NORAD-WHO intervention 
effect via DID regression analysis for the screening, diag-
nosis, and treatment of diabetes services in selected pub-
lic health facilities (n = 93 health facilities). Accordingly, 
the NORAD-WHO intervention significantly increased 
the number of fasting blood sugar tests available by 
17 tests per month on average (95% CI 12.19, 21.77; 
p = 0.014).

Table 3 Average monthly diabetes mellitus screening, diagnosis, and treatment during 2019 and 2023 in selected public health 
facilities stratified by their intervention status (n = 93 health facilities)
Variables 2019 2023

Intervention status (months 
of observation)

Mean (95% CI) Intervention status 
(months of observation)

Mean (95% CI)

Number of Out Patient Department 
visits per month

Intervention (n = 178) 2101 (1808, 2395) Intervention (n = 186) 2188 (1886, 
2489)

Control (n = 551) 1380 (1248, 1513) Control (n = 354) 2097 (1839, 
2354)

Number of diabetes patients screened 
per month

Intervention (n = 92) 72.6 (48.1, 97.1) Intervention (n = 182) 147.3 (117.9, 
176.8)

Control (n = 318) 56.6 (46.9, 66.3) Control (n = 312) 78.3 (64.1, 92.5)
Number of newly diagnosed diabetic 
patients per month

Intervention (n = 92) 1.4 (0.9, 1.8) Intervention (n = 172) 2.0 (1.6, 2.5)
Control(n = 337) 0.7 (0.5, 0.9) Control (n = 335) 2.2 (1.3, 3.1)

Number of previously registered diabe-
tes patients per month

Intervention (n = 98) 9.2 (7.5, 10.9) Intervention (n = 173) 95.1 (69.9, 120.3)
Control (n = 358) 8.2 (6.1, 10.3) Control (n = 356) 34.7 (29.5, 40.0)

Number of diabetic patients on treat-
ment per month

Intervention (n = 91) 6.1 (4.6, 7.5) Intervention (n = 164) 85.3 (59, 111.6)
Control (n = 334) 7.0 (4.9, 9.1) Control (n = 332) 25.4 (20.7, 30.1)

Number of diabetes patients with con-
trolled blood sugar per month

Intervention (n = 66) 3.7 (2.5, 5.0) Intervention (n = 149) 77.5 (51.7, 103.3)
Control (n = 315) 4.1 (3.1, 5.1) Control (n = 305) 23.4 (19.3, 27.5)

Table 4 The number of available and functional diagnostic supplies for diabetes in selected public health facilities stratified by their 
intervention status (n = 93 health facilities)
Variables 2019 2023

Intervention status (months of 
observation)

Mean (95% CI)s Intervention status (months 
of observation)

Mean (95% CI)

Number of available glucometers 
per month

Intervention (n = 116) 2.9 (2.3, 3.5) Intervention (n = 164) 5.0 (4.3, 5.8)
Control (n = 592) 2.8 (2.4, 3.2) Control (n = 360) 3.4 (3.1, 3.8)

Number of functional glucom-
eters per month

Intervention (n = 116) 2.5 (2.1, 2.9) Intervention (n = 164) 4.0 (3.4, 4.6)
Control (n = 580) 2.8 (2.4, 3.2) Control (n = 360) 2.7 (2.4, 3.0)

Number of usable strip per 
month

Intervention (n = 69) 284.9 (231.0, 338.8) Intervention (n = 98) 687.7 (373.7, 
1000.8)

Control (n = 422) 246.0 (219.2, 272.7) Control (n = 277) 264.5 (208.5, 
320.6)

Number of FBS tests available per 
month

Intervention (n = 210) 70.9 (59.3, 82.5) Intervention (n = 183) 120.4 (99.9, 141.0)
Control (n = 459) 73.7 (65.7, 81.6) Control (n = 308) 91.1 (77.3, 104.8)

Number of HbA1C testes avail-
able per month

Intervention (n = 0) … Intervention (n = 6) 9.8 (5.8, 13.7)
Control (n = 0) …. Control (n = 4) 11.7 (1.2, 22.2)
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Figure  1 shows a graphical diagnostic for the paral-
lel trends and average number of patients having a given 
diabetes service per month for newly diagnosed diabetes 
patients (A), diabetes patients on treatment for diabetes 
B), diabetes patients with controlled blood sugar (C), and 
FBS tests available (D) for 93 health facilities. Accord-
ingly, the parallel trend assumption for DID regression 
analysis was fulfilled for the number of newly diagnosed 
diabetes patients, the number of patients on treatment 
for diabetes, the number of patients with controlled 
blood sugar, and the number of fasting blood sugar (FBS) 
tests available.

Evaluation of data correctness on the number of patients 
screened for diabetes
Table  6 compares diabetes screening data from DHIS2 
reports with health facility records over several years. 
In 2019, most records (97.0% for intervention facilities 

and 96.1% for control facilities) were missing either from 
DHIS2 or health facility data, leaving only 11 records for 
intervention facilities and 29 records for control facilities 
for comparison. Only a few facilities had accurate match-
ing records (one intervention and six control facilities), 
with some showing underreporting (4 interventions, 10 
controls) or overreporting (6 interventions, 13 controls).

From 2020 to 2022, the level of missing data decreased 
in both the intervention (from 81.9 to 28.0%) and control 
(from 79.7 to 59.3%) facilities. Overreporting persisted, 
with intervention facilities showing rates ranging from 
34.3 to 37.8% and control facilities ranging from 35.8 
to 50.0% by 2022. From 2020 to 2022, data correctness 
for intervention health facilities improved significantly, 
increasing from 1.5 to 19.1%. The percentage of control 
health facilities slightly increased from 13.9 to 17.0% over 
the same period. Overreporting remained higher in both 
types of facilities, with intervention facilities reporting 

Table 5 Difference-in-difference regression analysis for the screening, diagnosis, and treatment of diabetes mellitus services in 
selected public health facilities (n = 93 health facilities)
ATET (Intervention vs. Control) Coefficient Robust std. err t p-value 95% CI Parallel-trends test
Number of patients screened per month for DM 16.23 4.29 3.78 0.165 (-38.34, 70.82) 0.065
Number of newly diagnosed DM patients per month 1.72 1.76 0.98 0.507 (-20.70, 24.15) 0.714**
Number of patients on treatment for DM 68.09 28.21 2.41 0.250 (-290.38, 426.58) 0.670**
Number of patients with controlled blood sugar 64.15 25.43 2.52 0.240 (-259.04, 387.35) 0.551**
Number of Fasting Blood Sugar (FBS) tests available 16.98 0.37 45.08 0.014* (12.19, 21.77) 0.104**
Note ATET estimate adjusted for covariates (availability of glucometer, availability of usable strips, facility type, and availability of core diabetes medications), group 
effects, and time effects

* statistically significant at the 0.05 level of significance

** Parallel-trends test assumption satisfied

ATET: Average Treatment Effect for treated

Fig. 1 Graphical diagnostic for the parallel trends and average number of patients having a given diabetes service per month for newly diagnosed dia-
betes patients (A), diabetes patients on treatment for diabetes (B), diabetes patients with controlled blood sugar (C), FBS tests available (D) for 93 health 
facilities in Ethiopia, 2023
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34.3–37.8% excess and control facilities reporting 35.8–
50.0% excess over the three years.

Evaluation of data correctness on the number of patients 
with newly diagnosed diabetes
In 2019, nearly all records for newly diagnosed DM data 
elements were missing from both intervention (98.9%) 
and control (97.3%) health facilities either in facility 
records or DHIS2 reports. In the intervention facilities, 
only four records were available for comparison: one cor-
rect, two underreported, and one overreported. For the 
control facilities, twenty records were available, with 
three correct, thirteen overreported, and four underre-
ported records.

From 2020 to 2023, the percentage of missing records 
decreased for intervention facilities (from 84.3 to 64.5%) 
and slightly for control facilities (from 82.3 to 71.5%). The 
accuracy of records for the “number of newly diagnosed 
DM patients” data element improved each year: in inter-
vention facilities, from 12.4% in 2020 to 31.8% in 2023, 
and in control facilities, from 11.6 to 25.5%.

Overreporting was more common in control facili-
ties than in intervention facilities, although both groups 
showed a decreasing trend from 2020 to 2023. Underre-
porting was consistently more evident in the intervention 
facilities than in the control facilities across these years.

Evaluation of health facility monthly reporting summary 
rates from January 2019 to June 2023
We examined a total of 54 months for each 93 health facil-
ities, providing a total of 5022 months of observations, 

to calculate the DHIS2 reporting rate summary for the 
Service Delivery/Malaria/NTD/NCD data element, of 
which total of 4980 (99.2%) months of observations had 
valid reports. The average monthly reporting rate (com-
pleteness rate) of facilities was 94.8%. The control health 
facilities had an average monthly reporting rate of 95.7%, 
which was slightly higher than the 93.1% reported for the 
intervention health facilities. However, in 2021, interven-
tion facilities had a lower average reporting rate of 89.5%. 
In terms of timeliness, the average monthly reporting 
rate over time was 51.5% for all facilities. The overall 
average monthly reporting rate over time among the con-
trol health facilities was 50.9%, whereas it was 52.7% for 
the intervention health facilities. The average reporting 
rate on time was slightly lower (38.1%) in 2022.

Discussion
The findings indicate a modest increase in the availabil-
ity of telephone communication, internet access, elec-
trical backup, and computer availability over the period 
from 2019 to 2023. The study showed that control health 
facilities had better access to phones, computers, and 
electricity, possibly because the project targeted lower-
performing facilities for the interventions. A better avail-
ability of communication equipment, lower access to 
electricity, and functioning computers with internet con-
nectivity were shown in a study conducted in the Sidam 
Regional State, Ethiopia [11].

Compared with the 2014 Ethiopia Service Provi-
sion Assessment Plus (59%), 2016 Service Availabil-
ity and Readiness Assessment (22%), and 2018 Service 

Table 6 Comparison of data correctness between the DHIS2 report and facility survey data using data elements: “Number of 
individuals screened for diabetes” and number of newly diagnosed diabetes patients
Indicator Year

2020, n (%) 2021, n (%) 2022, n (%) 2023, n (%)
Data correctness on the number of patients screened for diabetes
Correct Intervention 1 (1.5) 5 (3.7) 51 (19.1) -

Control 21 (13.9) 30 (13.0) 54(17.0) -
Over reporting Intervention 23 (34.3) 53 (39.0) 101(37.8) -

Control 54(35.8) 83 (35.9) 159 (50.0) -
Under-reporting Intervention 43 (64.2) 78 (57.4) 115(43.1) -

Control 76 (50.3) 118 (51.1) 105 (33.0) -
Total reporting months Intervention 67 136 267 -

Control 151 231 318 -
Data correctness on the number of newly diagnosed diabetes
Correct Intervention 7 (12.3) 13 (15.9) 31(22.5) 21 (31.8)

Control 15 (11.6) 33 (21.6) 45 (22.4) 27 (25.5)
Over reporting Intervention 35 (61.4) 43 (52.4) 53 (38.4) 19 (28.8)

Control 87 (67.4) 86 (56.2) 106 (52.7) 47 (44.3)
Under-reporting Intervention 15 (26.3) 26 (31.7) 54 (39.1) 26 (39.4)

Control 27 (20.9) 34 (22.2) 50 (24.9) 32 (30.2)
Total reporting months Intervention 57 82 138 66

Control 129 153 201 106
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Availability and Readiness Assessment (36%) [6], this 
study revealed a significant improvement in diabetes ser-
vices, with more than 82% of the surveyed facilities pro-
viding screening, early diagnosis, and treatment services 
for diabetes. Similarly, we reported better diabetes ser-
vice availability than 28% of the primary health care unit 
(PHCU) identified as ready to manage diabetes reported 
in a study conducted in the Sidam Regional State, Ethio-
pia [11]. The significant increase in health facilities pro-
viding diabetes services suggests increased accessibility 
to diabetes care.

This study revealed that three-fourths of facilities had 
written treatment guidelines for diabetes, which is much 
better than the Ethiopian 2015 SPA finding where only 
12% of the surveyed facilities had guidelines [12], and a 
study conducted in the Gamo Gofa Zone, southern Ethi-
opia [13], revealed the nonexistence of diabetes-specific 
evidence-based guidelines in the three surveyed facilities. 
Similarly, only 19% of the facilities had NCD guidelines, 
as shown in a study conducted at 82 health facilities in 
the Sidama Region of Ethiopia [11]. Another piece of lit-
erature shows the low availability of diabetes guidelines 
in SSA [14]. The adoption of written national or WHO 
treatment guidelines in a majority of facilities in this 
study indicates a standardized approach to diabetes man-
agement. This can improve the consistency and quality of 
care across different facilities, reducing the variability in 
treatment outcomes.

The increase in trained staff from 58% in 2019 to 100% 
of the facilities in 2023 demonstrates a commitment to 
capacity building within health facilities. In contrast, a 
study conducted in the Sidama Region, Ethiopia, revealed 
that only 27% of the 82 primary health care units had 
trained staff for the management of diabetes [11]. Fur-
thermore, a systematic review on the readiness of the 
health care system in sub-Saharan Africa for diabetes 
showed that there is little training of the healthcare work-
force on diabetes service provision [14].

The study indicates that intervention facilities con-
sistently screen a greater number of clients for diabetes 
than control facilities do, suggesting a more proactive 
approach to identifying individuals at risk of diabetes. 
The low level of diabetes screening services in the control 
health facilities may be attributed to a shortage of diabe-
tes diagnostic materials and supplies, which implies the 
need to scale up NORAD-WHO interventions to more 
health facilities.

Our findings revealed a nonoverlapping confidence 
interval from 2021 onwards, indicating a statistically 
significant difference between the intervention and con-
trol groups in terms of achieving blood sugar control. 
This contrasts with a study in the Gamo Gofa Zone 
[13], where only 19.5% reached blood sugar targets, and 

another study in a teaching hospital in Ethiopia [15], 
which reported that 40.6% achieved target HbA1c levels.

The findings indicate that intervention facilities pre-
sented a significant increase in functional glucometer 
availability, with 91% compared with 77.2% in control 
facilities from 2019 to 2023. This number is higher than 
that reported in a study in the Sidama Region [11], which 
reported only 50% availability of blood glucose tests. A 
systematic review in Africa [16] reported that the pooled 
availability of glucometers was 49.5%. Our study also 
revealed the absence of routine hemoglobin A1C test-
ing, which is consistent with findings from the Gamo 
Gofa Zone [13], and in contrast to [15, 16], who reported 
51.2% and 24.6% availability for HbA1c tests. This dis-
crepancy may be due to the greater availability of HbA1c 
testing in hospitals than in primary health care units.

The findings indicate a notable improvement in the 
availability of core diabetic medications in intervention 
facilities (27%) compared with control facilities (19%) 
over the study period. However, it was far below the 
WHO 80% target [17]. A systematic review in Africa [16] 
reported that glibenclamide was available in 55.9% of 
facilities and that metformin was available in 47% of facil-
ities. In the Sidama region [11], the overall availability of 
metformin tablets was 36.5%, and that of glibenclamide 
tablets was 39%. Unlike these findings, a study conducted 
in Central Ethiopia [18] revealed that two glucose-lower-
ing (glibenclamide 5 mg and metformin 500 mg) medica-
tions surpassed the WHO target of 80% availability. This 
discrepancy may be due to the difference in the number 
of months of observation. In our study, we considered 
an average of 54 months of observations, whereas others 
considered only one-time observation.

The DID analysis indicated that the NORAD-WHO 
intervention significantly increased the availability of 
fasting blood sugar tests. This supports continued imple-
mentation and potential expansion. Additionally, a time 
series analysis of a patient empowerment program in an 
Ethiopian hospital revealed a year-over-year increase in 
outpatient visits for T2DM patients from January 1, 2018, 
to August 31, 2021 [19].

The research findings present important insights into 
the quality of diabetes services in Ethiopia, specifically 
regarding data management and accuracy within health 
facilities. A reduction in missing records from 2019 
to 2023, especially in intervention facilities, indicates 
a marked improvement in data recording and report-
ing practices. The increase in data correctness, particu-
larly in intervention facilities, points to improvements in 
the accuracy of the recorded data. This could mean that 
facilities are becoming better at accurately capturing and 
reporting diabetes-related metrics, which is crucial for 
effective monitoring and decision-making. Our finding 
is consistent with a study that reported 0.15% positive 
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outliers for the indicator of diabetes detection and 0.04% 
for the indicator of diabetes visits [20].

The research findings reveal strong data reporting 
dynamics for NCD services in Ethiopian health facilities, 
with 99.2% of observation months having valid reports—
exceeding the WHO’s 80% target [17]. This rate is higher 
than the 54% reported for diabetes screening and the 56% 
reported for diabetes treatment in the 2019 Ethiopia DHS 
study [20]. The reporting rates of the control facilities 
were higher than those of the intervention facilities, likely 
because the intervention focused on lower-performing 
sites and the earlier implementation of DHIS2 in the 
control facilities. The decline in reporting for interven-
tion facilities in 2020/2021 may be linked to the COVID-
19 pandemic, whereas the drop in 2021/2022 could be 
related to internal unrest. However, the high complete-
ness rate must be interpreted cautiously, as it does not 
reflect content completeness or specify NCD services, as 
the data also include malaria and NTDs.

The average on-time reporting rate of 51.5% indicates 
that just over half of the reports are submitted within 
the required timeframe. Timely reporting is crucial for 
ensuring actionable data, which directly affects the qual-
ity of diabetes care and decision-making. Factors such as 
human resources for RHIS, infrastructure, budget con-
straints and the lack of regular evaluations and standard-
ized protocols for NCD data collection impact overall 
data quality [21, 22].

Strengths and limitations of the study
The strengths of this study include its comparative nature, 
the use of primary data collected from many health facili-
ties covering more than four years and representing all 
primary health care facilities in the country, and the use 
of a robust data analysis technique. However, this study 
is not without limitations. A key issue is that changes 
in diabetes care services, data quality, and availability of 
resources may not be attributable to the NORAD-WHO 
intervention, even though efforts were made to ensure 
that the intervention and control facilities were similar 
at baseline, as some improvements were also observed in 
the control facilities. Furthermore, there were a signifi-
cant number of missing data for some data elements; as 
a result, we could not perform trend analysis. In addition, 
service availability was not measured using the mean 
availability of all tracer items that are required to offer 
diabetes services, which may overestimate our findings.

Conclusions
This midterm evaluation revealed a significant increase 
in the availability of fasting blood sugar tests in the 
intervention facilities. Additionally, the availability of 
medical equipment, laboratory services, and medica-
tions has improved over the years. Intervention facilities, 

with more trained healthcare professionals and better 
resources, outperform control facilities in screening, 
diagnosing, treating, and managing high blood sugar lev-
els. Notably, intervention facilities screened more clients 
for diabetes and showed that patients receiving follow-up 
care achieved better glycemic control than did those at 
control facilities. While there has been progress in dia-
betes service data availability, addressing issues such as 
missing data, overreporting, and reporting timeliness 
is essential for further improving the quality of diabetes 
services.
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