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Introduction. The prevalence of diabetes mellitus is rapidly rising in SSA. Interventions are needed to support the decentralization
of services to improve and expand access to care. We describe a clinical mentorship and quality improvement program that
connected nurse mentors with nurse mentees to support the decentralization of type 2 diabetes care in rural Rwanda. Methods.
This is a descriptive study. Routinely collected data from patients with type 2 diabetes cared for at rural health center NCD
clinics between January 1, 2013 and December 31, 2015, were extracted from EMR system. Data collected as part of the clinical
mentorship program were extracted from an electronic database. Summary statistics are reported. Results. The patient
population reﬂects the rural settings, with low rates of traditional NCD risk factors: 5.6% of patients were current smokers,
11.0% were current consumers of alcohol, and 11.9% were obese. Of 263 observed nurse mentee-patient encounters, mentor and
mentee agreed on diagnosis 94.4% of the time. Similarly, agreement levels were high for medication, laboratory exam, and
follow-up plans, at 86.3%, 87.1%, and 92.4%, respectively. Conclusion. Nurses that receive mentorship can adhere to a type 2
diabetes treatment protocol in rural Rwanda primary health care settings.

1. Introduction
Diabetes mellitus, along with other noncommunicable diseases (NCDs), was at one time considered rare in low- and
middle-income countries (LMICs) [1]. With the recent
epidemiological shift in disease burden from infectious to
noncommunicable conditions, the prevalence of diabetes is

rapidly rising, and now, 80% of the 415 million individuals
living with diabetes reside in LMICs [2, 3]. That said, subSaharan Africa (SSA) presents with a unique burden of
diabetes presentation inclusive of endemic illness among
the poorest populations which is commonly undocumented.
This mostly rural population with largely agriculture-based
communities includes higher rates of underweight patients
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as opposed to obese. As a result, unique patient presentations
related to malnutrition and type 1 diabetes are relatively
more common [4]. When looking at national populationbased databases for diabetes inclusive of urban areas, SSA is
also expected to experience a large increase in disease prevalence [3]. Currently, an estimated 14.2 million adults are living with diabetes in SSA and this number is predicted to
increase to 34.2 million adults by the year 2040 [2]. Reported
raw regional prevalence within SSA varies widely, between
2.1 and 6.7% [2, 5]. Type 2 diabetes accounts for 90–95% of
identiﬁed cases in this region [5], and it is estimated that a
large portion of cases goes undiagnosed as a result of delays
in care-seeking related to late onset of symptoms and
challenges presented by lack of resources and government
support for early detection and screening [6–9].
In Rwanda, there were approximately 194,300 cases of
diabetes diagnosed in adults and about 5000 diabetesrelated deaths in 2015 [10, 11]. A retrospective study of
patients in three rural districts who enrolled in a NCD program between October 1, 2006 and September 30, 2014
found that 544 patients received treatment for diabetes. The
majority of patients had type 2 diabetes, and median baseline
glycated hemoglobin (HbA1c) was 10.3% [12]. While
Rwanda is one of the few countries in SSA to have a strategic
NCD plan integrated into its public health care system that
includes diabetes, management of this complex chronic
disease is still challenging [7, 10].
Diabetes management requires a health system that is
able to detect, diagnose, treat, and provide long-term continuous management for patients. The health systems in many
countries of SSA are limited in their capacity to do this
[13–15]. The resources needed to eﬀectively manage a
chronic disease like diabetes are often clustered in urban
areas, with specialists and existing programs primarily available at referral hospitals or targeted toward speciﬁc subpopulations [16, 17]. As much of the population of SSA resides
in rural areas, the need to establish high-quality service delivery in a more geographically accessible manner is critical.
Decentralization of services from the referral or a district
hospital level to the health center level is one approach that
makes health care more accessible [18]. However, decentralization does not ensure high-quality care delivered by competent providers. In addition to the lack of physical
resources, one of the foremost limitations of delivering care
is the inadequate number of skilled health care providers
[19]. In much of SSA, primary care is delivered at health centers by nurses who are the front-line health care providers
and expected to know how to treat a wide variety of diseases
[19–21]. Nevertheless, formal classroom and clinical training
are not standardized, and continuing nurse education is
unavailable or ineﬃcient [22].
Several approaches have been suggested to close competency gaps for health care providers working in primary
health care settings in LMICs. However, we have learned
from the HIV treatment experience [23] and through additional research that targeted trainings, simpliﬁed clinical
treatment guidelines, and clinical supervision are not enough
to render nurses capable of providing quality care [24].
Instead, robust continuous mentorship and close monitoring
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are best suited to identify and respond to competency gaps
and other system-level issues that obstruct quality care delivery [25]. Such gaps are especially concerning in more remote
health facilities where resources, including specialized training, medications, and equipment, are more limited.
In 2010, the Rwanda Ministry of Health (MOH) and the
international nonproﬁt organization Partners In Health/
Inshuti Mu Buzima (PIH/IMB) developed an initiative to
address competency gaps at the health center level. The
Mentorship and Enhanced Supervision for Health Care and
Quality Improvement (MESH-QI) program uses mentorship
in a clinical setting to support nurses working at health centers to provide quality care to patients and introduce quality
improvement initiatives that address systemic issues that
hinder health care delivery at this level [26]. This program
has supported the delivery of many innovative MOH-PIH/
IMB clinical services and shown to be a sustainable initiative
that addresses health care provider and system limitations
[27–29]. Recently, it was adapted to support the decentralization of NCD services from district hospitals to health centers.
In doing so, NCD-speciﬁc training and medical supplies were
provided to rural health centers with the aim of delivering
quality, protocol-driven clinical care by trained nurses.
In this paper, we describe how MESH-QI operates and
the quality of MESH-QI supported diabetes care provided
in the context of decentralizing NCD services in three
rural districts of Rwanda. We also describe the degree of
adherence to the type 2 diabetes management protocol of
nurses working in health center NCD clinics under this
structured clinical mentorship and quality improvement
program. We hope our experience oﬀers insight into a
strategy that can address care delivery gaps, improve quality of care, and expand access to care for diabetes patients
in similar settings.

2. Methods
2.1. Study Setting. The MOH launched an integrated NCD
program in collaboration with PIH/IMB at three rural district hospitals in 2006 [30, 31]. Brieﬂy, the integrated NCD
model provides decentralized nurse-led services at rural district hospitals. The delivery platform includes hypertension,
diabetes, heart failure, and asthma treatments. Speciﬁcally,
severe NCDs, such as type 1 diabetes and rheumatic heart
disease, are also included as part of the training and mentorship, essential medicines and equipment procurement, and
integrated care delivery. This integrated approach provides
a resource-eﬃcient model which ensures adequate patient
volumes. In response to the growing patient volume and
demand for more geographically accessible care, decentralization of the integrated program for common NCDs (hypertension, type 2 diabetes, and asthma) to health centers within
the hospitals’ catchment areas was part of the initial implementation model at a few sites and then began a rapid
scale-up of health center-based delivery in 2012. This study
includes the ten health centers that had NCD clinics established in the catchment areas of Rwinkwavu, Kirehe, and
Butaro district hospitals at the time of the study period.
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Task shifting is an approach used by PIH/IMB and the
MOH to support the progressive decentralization of NCD
services. Informed by models used to treat HIV in lowresource settings, task shifting in the case of NCDs takes
services traditionally provided by physicians and makes them
the responsibility of nurses [32–35]. Decentralization has
also been facilitated through the use of standardized protocols to guide treatment provision. Diabetes treatment at the
MOH-PIH/IMB NCD clinics is guided by the national clinical protocol that was developed by the MOH, PIH/IMB, and
specialists from other partner organizations [30]. If an
individual presents at a health center clinic with signs and
symptoms of type 1 or 2 diabetes, the MOH NCD-trained
nurse follows the protocol algorithms to make decisions for
diagnosis and treatment or referral. Diagnosis and monitoring use point-of-care testing for urine glucose, urine ketones,
blood glucose, and HbA1c. The initial diagnosis is conﬁrmed
by a physician at the district hospital NCD clinic. Only
patients with controlled, noninsulin-dependent type 2 diabetes are treated at the health center level; all other diabetes
patients, including type 1 diabetes, continue to receive
follow-up care at the district hospital. The frequency of patient
follow-up visits ranges from weekly to every two months
depending on severity.
In Rwanda, there are three levels of nurses. Level A2
nurses have a secondary school nursing degree. This cohort
makes up the bulk of the health care workforce in Rwanda
and most commonly staﬀ the health centers. Level A1 nurses
have three years of post secondary training, and level A0
nurses have a bachelor’s degree; this cohort typically staﬀs
district hospitals or are in management positions. The health
center NCD clinics are staﬀed by two MOH nurses, usually
A2 level, who have received specialty training in the management of NCDs. However, there exists concerns as to whether
A2 level nurses can responsibly manage NCD patients in a
rural context.
2.2. MESH-QI for NCDs. The NCD MESH-QI program was
established in 2012 with the objectives of improving the
knowledge base and skills of nurses, supporting in-service
skill transfer, addressing system gaps such as the supply
chain, and sustaining improvements in NCD care delivery
at the health center level. At each district hospital, the
MOH nurse who had the most advanced training and experience among the two NCD nurses was selected to receive
training in mentorship and quality improvement techniques
for one week. At the time of this study, the nurse mentor
from Kirehe District Hospital was level A2 and had more
than ﬁve years of experience treating NCDs, the nurse mentor from Rwinkwavu District Hospital was level A1 and had
two years of NCD experience, and the nurse mentor from
Butaro District Hospital was level A0. Per the program
design, the nurse mentors aimed to visit each health center
NCD clinic once every four to six weeks; during which time,
they would pair with the NCD nurse(s) (referred to as “nurse
mentees”) and observe mentee-patient consultations to provide real-time feedback on care provision.
The key tool of the MESH-QI program is a structured
observation checklist that is used to assess nurse mentees’
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adherence to the disease management protocol and provide
a measure of quality of care [26]. The diabetes checklist mirrors the diabetes management protocol algorithms and lists
key assessment tasks the nurse mentee should be performing
during his or her consultation with each patient. Similar to
the protocol, the checklist is organized by a type of patient
visit (ﬁrst visit versus follow-up visit) and a type of clinical
task (e.g., patient history, physical exam, treatment and management, and counseling). For certain tasks, the checklist
prompts the mentor to record if the nurse mentee properly
documented the clinical information in the patient’s chart.
The section on treatment and management involves more
clinically advanced skills (diagnosis, referral, medication
management, hypoglycemia management, and follow-up
plan) and prompts the nurse mentor to indicate whether
she/he agrees with the action taken by the nurse mentor.
One checklist is manually completed by the nurse mentor
for each nurse mentee-patient consultation they observe during their health center visit.
2.3. Study Design and Population. We describe the demographics and diabetes risk factors of type 2 diabetes
patients enrolled in the MOH-PIH/IMB NCD program
and followed at NCD health center clinics between January
1, 2013 and December 31, 2015. We also summarize the
results of the MESH-QI checklists completed by MESH
NCD nurse mentors during their observations of nurse
mentee-patient consultations between January 1, 2013 and
December 31, 2015.
2.4. Data Sources and Statistical Analysis. Routinely collected
patient information was recorded on diabetes-speciﬁc paper
charts, which were then entered into OpenMRS, the electronic medical record (EMR) system utilized by PIH/IMB.
Missing or inaccurate values were reconciled as needed.
Baseline demographic and risk factor data from type 2
diabetes patients who enrolled in the NCD program during
the study window were extracted from the EMR. Risk factor
data included key variables known to be risk factors for
diabetes, that is, body mass index, tobacco, and alcohol use
and education level. Descriptive statistics were calculated.
Median and interquartile ranges were reported for continuous variables and frequencies, and percentages were reported
for categorical data.
Starting in 2013, nurse mentor observation checklists
were entered into a Microsoft Access database managed
by PIH/IMB’s Monitoring and Evaluation (M&E) Department. M&E coordinators ensured the checklists were complete and correctly entered through routine data quality
assessments. Data on the level of training of the nurses
working at the NCD clinics, types of patient consultations,
adherence of nurse mentees to the diabetes management
protocol, and the agreement between mentor and mentee
on key aspects on care were extracted from the MESHQI database.
The checklist data were reported from two diﬀerent perspectives. First, data was summarized by a clinic day. A clinic
day was deﬁned as one nurse mentor’s visit to one health center NCD clinic. Due to the design of the NCD clinic, it was
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likely that the mentor observed the same nurse mentee
perform multiple patient consultations during his visit.
Therefore, visit and nurse-related information was reported
by this parameter. Data was also summarized by nurse
mentee-patient consultation. Our other outcomes of interest,
which include nurse mentee adherence to the diabetes
protocol and mentor-mentee agreement on diabetes
treatment plans for each observed patient, are reported per
nurse mentee-patient consultation. “Adherence” was deﬁned
as the proportion of protocol-driven assessment tasks
completed by nurse mentees during patient encounters.
“Mentor-mentee agreement” was deﬁned as the proportion
of consultations in which the nurse mentee correctly assessed
patient illness, treatment, and medication (using mentor
classiﬁcations as the standard and thusly measuring whether
mentor agrees with mentee assessment). Stata v14 (StataCorp, College Station, Texas, US) was used for data cleaning
and analysis.
2.5. Ethical Considerations. This study was approved by
the Rwanda National Health Research Committee, the
Rwanda National Ethics Committee, and the Partners Health
Care Institutional Review Board in Boston, Massachusetts,
USA. This study used routinely collected programmatic data
that were deidentiﬁed; therefore, consent to participate was
not applicable.

3. Results
Table 1 provides an overview of the proﬁle of diabetes patients
in the PIH/IMB-supported districts of rural Rwanda. Demographic and clinical characteristics of the 128 type 2 diabetes
patients enrolled in care from January 1, 2013 to December
31, 2015, are reported. Median age was 54 (IQR = 42, 61),
and 63.3% (N = 81) were female. Few patients (5.6%, N = 7
of 124) were current smokers or consumers of alcohol
(11.0%, N = 13 of 118). Of the 77 patients that had their body
mass index (BMI; kg/m2) calculated, 2.6% (N = 2) were
underweight (BMI<18.5), 50.6% (N = 39) were normal
weight (18.5≥ BMI <25), 35.1% (N = 27) were overweight
(25≥BMI < 30), and 11.7% (N = 9) were obese (BMI≥30).
Approximately, half (49.6%, N = 36 of 74) of the patients
had a primary school education and 74.6% (N = 91 of 122)
were farmers.
Of the 133 clinic days attended by mentors during the
study period, 87.2% (N = 116) were staﬀed by nurses who
had been trained in NCD care while the remaining clinic
days were run by nurses with no specialized training
(Table 2). The total number of observed nurse menteepatient consultations was 263 (Table 3); 6.8% (N = 18) of
the observations were of a patient’s ﬁrst visit to the health
center while 88.6% (N = 233) of the observations were undertaken during patient follow-up visits; the type of visit was not
speciﬁed for 4.6% (N = 12) of the observations. The mentors conducted 39.9% (N = 105), 38.0% (N = 100), and
22.1% (N = 58) of their observations in Burera, Kirehe,
and Southern Kayonza districts, respectively.
Adherence of nurse mentees to the type 2 diabetes
management protocol is described in Table 4. Of the 18
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Table 1: Demographic and clinical characteristics of type 2 diabetes
patients enrolled in a noncommunicable disease program (January
1, 2013–December 31, 2015).
Total number of patients
Age in years (median, IQR∗ )
Gender
Male
Female
District of residence
Burera
Kayonza
Kirehe
Other
Education level (N = 74)
Primary
Secondary and above
None
Occupation (N = 122)
Driver
Farmer
Other employed
Retired
Unemployed
Child or adolescent
Tobacco use (N = 124)
Current smoker
Past smoker
Never smoked
Alcohol use (N = 118)
Current
Past
Never
HIV status (N = 121)
Positive
Negative
Patient does not know
Body mass index (kg/m2) (N = 77)
Underweight (<18)
Normal weight (18.5 ≥ BMI< 25)
Overweight (25 ≥ BMI< 30)
Obese (≥30)
Location of ﬁrst health facility encounter
Butaro hospital
NCD clinics at health centers in Burera District
Kirehe District Hospital
NCD clinics at health centers in Kirehe District
Rwinkwavu District Hospital
NCD clinics at health centers in Southern
Kayonza District
∗

IQR: interquartile range.

N = 128
N
%
54

42, 61

47
81

36.7
63.3

67
13
33
15

52.3
10.2
25.8
11.7

36
19
19

48.6
25.7
25.7

3
91
22
2
3
1

2.5
74.6
18.0
1.6
2.5
0.8

7
21
96

5.6
16.9
77.4

13
37
68

11.0
31.4
57.6

5
89
27

4.1
73.6
22.3

2
39
27
9

2.6
50.6
35.1
11.7

25
3
51
16
18

19.5
2.3
39.8
12.5
14.1

15

11.7
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Table 2: Specialized ﬁelds of training of nurse mentees observed
(January 1, 2013–December 31, 2015).
Number of clinic days when observations were done
Field of training
No specialized training
NCD∗ training only
HIV training only
NCD & HIV training
NCD & MH± training
NCD & HIV & MH
∗

Table 3: Mentor observations of nurse mentee-patient encounters
(January 1, 2013–December 31, 2015).

N = 133
N
%

Total number of mentor observations

17
84
0
26
2
4

Type of encounter observed
Patient ﬁrst visit
Patient follow-up visit
Not documented
District where observation was conducted
Southern Kayonza
Kirehe
Burera

12.8
63.2
0.0
19.5
1.5
3.0

NCD: noncommunicable disease; ±MH: mental health.

mentor observations conducted during a patient’s ﬁrst visit
to the health center, nurse mentees assessed key risk
factors (deﬁned here as family history of diabetes, smoking
history, and alcohol use) in 55.5% (N = 10), 61.1% (N = 11),
and 77.8% N = 14) of the consultations, respectively. Nurse
mentees assessed HIV status in 72.2% (N = 13) of the consultations but only documented the HIV status in the patient’s
medical chart in 11.1% (N = 2) of consultations. New
patients were asked by mentees about medication use
61.1% (N = 11) of the time and for their age at ﬁrst diagnosis 77.8% (N = 14) of the time. Nurse mentees asked for
address and phone number 83.3% (N = 15) of the time
but documented this information only 11.1% (N = 2) of
the time.
For all patient visits (N = 263), nurse mentees should
assess symptoms and disease-related complications. Mentees
assessed new symptoms in 86.7% (N = 228) of the consultations, hypoglycemia symptoms in 81.8% (N = 215), peripheral neuropathy symptoms in 77.2% (N = 203), missed
medications in 82.9% (N = 218), and recent hospitalizations
in 78.3% (N = 206) of the consultations. Blood pressure was
both checked and documented in 95.8% (N = 252) of consultations. Mentors observed that nurse mentees checked
patient weight 93.5% (N = 246) of the time and documented
weight 11.4% (N = 30) of the time. Height was assessed 13.3%
(N = 35) of the time and documented 11.4% (N = 30) of the
time. Body mass index was calculated in 14.4% (N = 38) of
the consultations. Mentees checked patients for foot sores
71.9% (N = 189) of the time, and blood sugar was checked
in 93.2% (N = 245) of encounters. Mentees provided
counselling to the patient about their disease, danger signs,
and medication use in 86.7% (N = 228), 79.1 (N = 208), and
44.5% (N = 117) of encounters, respectively.
Mentors and mentees agreed on key aspects of type 2 diabetes care for patients attending the NCD clinic for the ﬁrst
time and for those attending the clinic for the follow-up visits
(Table 5). For ﬁrst patient visits (N = 18), the mentor denoted
agreement with the mentee on diagnosis 94.4% (N = 17) of
the time and decision regarding the patient’s referral to
district hospital 88.9% (N = 16) of the time. For all visits
(N = 263), mentors indicated they agreed with the mentees
on medication management (86.3%, N = 227), hyperglycemia emergency treatment (63.5%, N = 167), laboratory

N = 263
N

%

18
233
12

6.8
88.6
4.6

58
100
105

22.1
38.0
39.9

exam requests (87.1%, N = 229), and follow-up plan (92.4%,
N = 243) in the majority of patient encounters.

4. Discussion
Overall, our study ﬁndings suggest that NCD health center
nurses provided with training and ongoing mentoring can
adhere to the type 2 diabetes treatment protocol in the majority of the patient encounters. These ﬁndings are consistent
with those from another study which reported strong adherence to diabetes management protocols following training
and mentorship interventions (89% for weight check and
93% for blood pressure check) in an urban Kenyan setting
[36]. This suggests that training combined with mentorship
for primary health care workers may be an eﬀective way
to ensure quality while decentralizing type 2 diabetes care
using structured treatment protocols. Agreement between
mentors and mentees on key aspects of care was evident
in diagnosis made and decisions on referral to district hospitals, medication management, laboratory tests requests,
and follow-up plan. While this demonstrates that the nurses
are largely following the type 2 diabetes management protocol, we cannot yet distinguish the impact mentorship plays
independent of the initial training. Adherence to treatment
protocols by trained nurses who received posttraining mentorship was also found in other studies [37–39]. However,
within our context, it is important to note that nurse mentors did not often agree with how nurse mentees managed
hyperglycemia emergencies. Tasks which require more
advanced management decision-making like this did not
show nurse mentor-mentee agreement levels as high as
tasks requiring more routine medication decisions. This
shows that there are some limitations to protocol-driven
treatment, and this should be further explored. Advanced
decision-making and problem-solving should be an area
that nurse mentors focus on during their interactions with
the nurse mentees.
While nurses trained in NCDs plus HIV or mental health
care (or all 3 areas) conducted some consultations, we found
that the health center NCD clinics were run by nurses specially trained only in NCD care in the majority of the clinic
days. While we expected this outcome, we are highlighting
it here to point to the fact that the health centers with NCD
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Table 4: Adherence of nurse mentees to the diabetes management
protocol (January 1, 2013–December 31, 2015).
Asked only at ﬁrst patient visit
Patient history
Mentee asked for family history of diabetes
Yes
No
Missing
Mentee asked about smoking history
Yes
No
Missing
Question not applicable (patient < 15 years)
Mentee asked about alcohol use
Yes
No
Missing
Mentee asked for HIV status
Yes
No
Missing
Mentee documented HIV status
Yes
No
Mentee asked about current medication use
Yes
No
Missing
Mentee asked for age at ﬁrst diagnosis
Yes
No
Missing
Mentee asked for phone number
Yes
No
Missing
Mentee documented phone number
Yes
No
Mentee asked for address
Yes
No
Missing
Mentee documented address
Yes
No
Mentee asked for national identiﬁcation number
Yes
No
Missing

N = 18
N

%

10
5
3

55.5
27.8
16.7

11
1
4
2

61.1
5.6
22.2
11.1

14
1
3

77.8
5.5
16.7

13
2
3

72.2
11.1
16.7

2
16

11.1
88.9

11
4
3

61.1
22.2
16.7

14
2
2

77.8
14.3
14.3

15
0
3

83.3
0.0
16.7

2
16

11.1
88.9

15
0
3

83.3
0.0
16.7

2
16

11.1
88.9

6
6
6

33.3
33.3
33.3

Table 4: Continued.
Mentee documented national
identiﬁcation number
Yes
No
Missing
Asked at all patient visits
Patient history
Mentee asked about new symptoms
Yes
No
Missing
Mentee asked about hypoglycemia
symptoms
Yes
No
Missing
Mentee asked about peripheral neuropathy
Yes
No
Missing
Mentee asked about missed medications
Yes
No
Missing
Not applicable (patient not on regularly
scheduled medications)
Mentee asked about recent hospitalizations
Yes
No
Missing
Mentee asked about pregnancy
(for female patients only; N = 114)
Yes
No
Missing
Physical exam
Mentee checked blood pressure
Yes
No
Missing
Mentee documented blood pressure
Yes
No
Missing
Mentee checked height
Yes
No
Missing
Not applicable (patient > 18 years)

3
1
14

16.7
5.5
77.8

N = 263
N

%

228
26
9

86.7
9.9
3.4

215
38
10

81.8
14.4
3.8

203
48
12

77.2
18.2
4.6

218
23
15

82.9
8.7
5.7

7

2.7

206
43
14

78.3
16.3
5.3

93
13
8

81.6
11.4
7.0

252
1
10

95.8
0.4
3.8

252
2
9

95.8
0.8
3.4

35
2
22
204

13.3
0.8
8.4
77.5
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Table 4: Continued.
Mentee documented height
Yes
No
Missing
Not applicable (patient > 18 years)
Mentee checked weight
Yes
No
Missing
Mentee documented weight
Yes
No
Missing
Mentee calculated patient’s body mass index
Yes
No
Mentee checked for foot sores
Yes
No
Missing
Mentee checked blood sugar
Yes
No
Missing
Mentee checked patient’s heart and
lungs with stethoscope
Yes
No
Missing
Not applicable (no dyspnea, chest pain,
or leg edema)
Mentee documented patient’s heart and
lungs with stethoscope
Yes
No
Missing
Not applicable (no dyspnea, chest pain,
or leg edema)
Counseling and teaching
Mentee provided disease counseling
Yes
No
Missing
Mentee provided danger sign counseling
Yes
No
Missing
Mentee provided medication counseling
Yes
No
Missing

Table 5: Mentor and mentee agreement on diagnosis, treatment,
and follow-up plan (January 1, 2013–December 31, 2015).
30
2
21
210

11.4
0.8
8.0
79.8

246
6
11

93.5
2.3
4.2

30
2
231

11.4
0.8
87.8

38
225

14.4
85.6

189
59
15

71.9
22.4
5.7

245
8
10

93.2
3.0
3.8

52
14
34

19.8
5.3
12.9

163

62.0

56
8
35

21.3
3.0
13.3

164

62.4

228
30
5

86.7
11.4
1.9

208
46
9

79.1
17.5
3.4

117
18
128

44.5
6.8
48.7

First patient visit only

N = 18
N %

Mentor and mentee agree on diagnosis
Yes
17 94.4
No
1 5.6
Mentor and mentee agree on referral to district hospital
Yes
16 88.9
No
1 5.6
Missing
1 5.5
N = 263
For all visits
Mentor and mentee agree on how to manage
medication
Yes
No
Missing
Mentor and mentee agree on hyperglycemia emergency
treatment (for patients showing signs of emergency)
Yes
No
Missing
Mentor and mentee agree on lab requests
Yes
No
Missing
Mentor and mentee agree on follow-up plan
Yes
No
Missing
Mentee communicated next follow-up visit to patient
Yes
No
Missing
Not applicable

227 86.3
25 9.5
11 4.2

167 63.5
6 2.3
90 34.2
229 87.1
21 8.0
13 4.9
243 92.4
9 3.4
11 4.2
220
6
19
18

83.7
2.3
7.2
6.8

clinics had the proper human resource systems in place, and
with the support of nurse mentors, staﬀs were able to appropriately organize services such that NCD-trained nurses were
in the clinic routinely.
Despite the ﬁndings that nurses are following the type 2
diabetes treatment protocol, there is still a room for improvement with regard to the documentation of clinical assessment
ﬁndings by nurses, which is essential for continuity of care,
follow-up management, and the management of chronic
conditions. The importance of proper documentation and
counselling on medication should be emphasized by NCD
mentors during routine mentorship visits. In addition,
counselling on medication could be improved. These gaps
could be addressed through the NCD mentors during routine
mentorship visits.
The demographic proﬁle of the type 2 diabetes patients
included in our study is illustrative of the rural setting of
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the catchment area, especially with regard to education level
and occupation. As expected, tobacco use, alcohol use, and
obesity, the known typical urban-based risk factors of NCDs,
including type 2 diabetes, were not common characteristics
found in our mostly rural study population [40]. These ﬁndings support the idea that the widely accepted behavioral risk
factor model for NCDs is not widely applicable to rural
populations [41]. Further investigation into the risk factors
unique to rural populations could improve disease diagnosis
and management.
Our study had a number of limitations. Missing demographic and clinical data from the EMR system and observation checklists narrowed the scope of our analysis. Data on
clinical outcomes of the patients included in the study sample
were not extracted so we are unable to make any conclusions
about diabetes control or retention in the sample. Also,
relying on performance measurements collected by the
mentors themselves may have introduced bias in their assessment of nurse mentees’ performance. Similarly, due to the
Hawthorne eﬀect, nurse mentees may have displayed best
practices only in the presence of a mentor which may lead
to an overestimate of the degree of protocol adherence [42].
However, the mentorship model’s emphasis on relationship
building and repeated mentorship observations may have
reduced this eﬀect. While we have no data on the nature of
the mentor-mentee interactions and it is not possible to draw
direct cause and eﬀect of the nurse mentors’ observations and
support on the performance of the nurse mentees, our ﬁndings still support the feasibility of mentorship as an approach
for bridging the know-do gap and supporting the delivery of
care provided by primary health care nurses.
Though our study ﬁndings suggest that MESH-QI can be
an eﬀective approach to decentralize type 2 diabetes care in
rural primary healthcare settings, these results should be
interpreted with caution. The lack of pre-MESH-QI type 2
diabetes care delivery data did not allow us to determine
the level of changes after the intervention. As such, other
factors may have contributed to reported improvements.
Furthermore, the lack of control group and patient level
outcome measurements limited our ability to determine
the impact of the MESH-QI intervention on patient outcomes. Further rigorous evaluative studies are needed to
explore the impact of this mentorship and quality improvement initiative on patients’ clinical outcomes and retention
in care ahead of the program being rolled out in other
settings. Also, determining this model’s eﬀectiveness in the
context of scale-up beyond the three PIH/IMB-supported
districts will provide valuable insights to inform future
healthcare delivery policies.

5. Conclusions
The results from our study suggest that speciﬁc NCD training
of health center nurses complemented by clinical mentorship
and quality improvement initiatives can result in nurse
adherence to diabetes management protocols. This suggests
that type 2 diabetes patients are receiving high-quality care;
the monitoring and reporting of which were possible through
the MESH-QI mentors’ systematic documentation of
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mentorship and care provision. Clinical mentorship is a feasible model to address challenges to service delivery in rural
areas. This approach can be used to progressively decentralize NCD services from district hospitals to health centers in
other districts of Rwanda as well as in similar resourcelimited settings.
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