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Introduction: Diabetes mellitus (DM) is a chronic metabolic disorder characterized by 
hyperglycemia resulting from defects in insulin production, insulin action, or both. Despite 
advances in DM diagnosis and management, the incidence of DM-related complications 
remains high. This study aimed to determine patterns of common complications and asso-
ciated factors among hospitalized patients in Rwanda.
Methods: A cross-sectional study, with retrospective chart review, was conducted at CHUK 
from July to August, 2021. Charts for DM patients admitted from January 2016 to December 
2020 were considered while those inaccessible at the time of data collection were excluded. 
Linear regression model was used to assess the relationship between dependent and inde-
pendent variables with a p < 0.05 considered statistically significant.
Results: A total of 246 charts were reviewed. The median age was 56 years (IQR: 14–90). 
More than half of participants (n = 135; 54.9%) were females; majority from the Central 
region (n = 138; 56.7%). Recorded DM risk factors included alcohol intake (n = 81; 48.5%); 
smoking (n = 40; 24.2%), obesity (n = 43; 52.4%), and family history of DM (n = 27; 
56.3%). Majority (n = 153; 84.5%) had type 2 DM and (n = 147; 69%) had known their 
diagnosis for at least 6 years. Hypertension (n = 124, 50.4%), acute hyperglycemic state (n = 
59, 24%), nephropathy (n = 58, 23.6%), and stroke (n = 38, 15.4%) were frequently reported 
complications. Nearly all participants (n = 81, 95.2%) with complications had poor glycemic 
control. Alcohol intake, age ≥45 years, and T1DM were associated with higher odds of DM 
complications (aOR = 8, 95% CI = 2–32.6, p = 0.003, aOR = 6.2, 95% CI = 1.4–27.6, p = 
0.016 and aOR = 14.1, 95% CI = 1.2–161.5, p = 0.034, respectively). Duration of DM (p = 
0.001) was significant at bivariate analysis.
Conclusion: DM complications were prevalent among the studied population with poor 
glycemic control mainly influenced by alcohol consumption and duration of DM. Expansion 
of integrated DM and hypertension screening services to lower-level centers is needed to 
reduce the associated morbidity and mortality.
Keywords: diabetes mellitus, microvascular, macrovascular, complications, non- 
communicable disease

Introduction
Diabetes mellitus (DM) is a chronic metabolic disorder characterized by high blood 
sugar resulting from defects in insulin production, insulin action, or both.1 Type 2 
DM (T2DM) accounts for over 75% of all cases globally; and it’s associated with 
modifiable risk factors such as obesity, unhealthy dietary habits, sedentary life style, 
alcohol consumption and cigarette smoking.2–5 DM is characterized by 
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hyperglycemia, dyslipidemia and disordered immune func-
tion that result in micro and macrovascular complications 
such as peripheral neuropathy, retinopathy, nephropathy, 
peripheral vascular disease, stroke and coronary artery 
disease.6–8 Despite advances in DM diagnosis, therapies 
and supportive management, these complications account 
for a growing burden of morbidity, and mortality.

DM is one of the fastest growing global health emer-
gencies with over 463 million people (20–79 years) esti-
mated to be living with, and another four million to have 
died from DM in 2019.9 It is estimated that 629 million 
people will have DM by 2045.10 Over 75% of individuals 
with DM live in low- and middle-income countries; and 
the burden of DM in Sub-Saharan Africa (SSA) increased 
by 126.4% between 1990 and 2017, due to increased 
sedentary lifestyles (as a result of urbanization and popu-
lation growth), unhealthy diets, and ageing.11 DM is a 
major cause of blindness, renal failure, cardiovascular 
disease, stroke and lower limb amputation.2 About 2.8% 
of Rwanda’s 12.95 million people were estimated to be 
living with DM by 2016.12

DM in SSA is associated with high morbidity and 
mortality due to late diagnosis and suboptimal care to 
avert complications.13 This is expected to compound the 
burden of endemic communicable diseases such as HIV 
and Tuberculosis. With DM affecting mostly the middle- 
aged population, it imposes serious economic and social 
implications especially in the developing world.14 People 
living with diabetes spend twice on medical costs as high 
as those without DM.15 The World Health Organization 
(WHO) recommends simple life style modification as an 
effective measure to reduce morbidity and mortality asso-
ciated with DM.2

Despite universal healthcare coverage through commu-
nity-based health insurance scheme and use of health 
technologies to increase access to DM diagnosis and care 
in Rwanda, knowledge of DM, risk factors and complica-
tions is still limited especially in rural areas. Yet still, there 
seems to be a growing prevalence of DM modifiable risk 
factors, with recent statistics showing that up to 17.5% and 
3.3% of the country’s population are overweight and obese 
respectively; and at least 13.6% are physically inactive.14 

According to Rudasingwa et al in their study conducted 
about a decade ago, there was a growing burden of DM 
complications in Rwanda calling for a policy shift to 
prevention of DM and its complications.16 However, 
their study findings were preliminary and were limited 
by lack of biochemical correlation with the reported 

complications. Since their publication, self-monitoring 
interventions (such as the Kir’App) have been implemen-
ted with limited knowledge of their impacts on DM pro-
gression. As an update of the current situation in Rwanda, 
we conducted an assessment of the patterns of DM com-
plications and the associated factors over the past five 
years so as to contribute to the broad knowledge and 
SDG3 of reducing mortality from DM.

Methods
Study Design
This was a cross-sectional study with retrospective chart 
review, conducted at University Teaching Hospital of Kigali 
(CHUK), archives department from July to August, 2021.

Selection Criteria
We considered all charts for DM patients admitted at CHUK, 
Internal Medicine wards from January 2016 to December 2020 
for review. Patients’ charts across all age groups were eligible 
for review. DM patients who may have been admitted for other 
reasons on wards other than internal medicine department 
including pediatric patients were not included in this review. 
Additionally, charts which were inaccessible during the time 
this study was conducted were excluded.

Sample Size and Sampling Procedure
From 2016 to 2020, CHUK admitted a total of 667 
patients with a diagnosis of DM. To access their medical 
records, patient ID numbers were obtained from the 
respective internal medicine wards. These ID numbers 
were fed into the Open Clinic GA® data management 
system to retrieve their respective archive numbers. 
Finally, using the archive numbers patients’ charts were 
located consecutively from shelves in the Archives.

Data Collection and Analysis
An online data collection tool was designed using Kobo 
Toolbox® software. The tool captured data on exposure 
variables: social demographic characteristics, DM type, 
duration of DM, level of glycemic control at time of 
admission; and outcome variables: Hypertension (HTN), 
Diabetic Ketoacidosis (DKA), Diabetic Nephropathy 
(DN), Stroke, Diabetic Retinopathy (DR), and Diabetic 
Peripheral Neuropathy (DPN). Fully completed entries 
were downloaded from the cloud, were cleaned and 
coded using Microsoft Excel 2016 and then analyzed 
using STATA 15 software. Numerical data were 
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summarized using means and standard deviations, medians 
and ranges. Bivariate analysis for association between 
exposure and outcome variables was assessed using Chi 
square or Fisher's exact test. Mann Whitney U-test was 
used to assess the significance of the observed mean for 
Age, duration of DM and HbA1c levels in the different 
variables. A p<0.05 was considered statistically signifi-
cant. Exposure variables with significant associations 
from bivariate analysis were fed into a multivariable logis-
tic regression model and adjusted odds ratios computed.

Ethics and Regulatory Approval
This study was conducted in accordance with the ethical prin-
ciples stated in the Declaration of Helsinki (1996) and applic-
able guidelines on Good Clinical Practice. Approval including 
waiver of consent was obtained from the Research and Ethics 
Committee of University Teaching Hospital of Kigali, 
Reference number: EC/CHUK/085/2021 while administrative 
clearance to access the archives was sought from the Hospital 
Administrator. Patient identifiers like names, registration num-
bers or initials were completely avoided throughout this article.

Results
Figure 1 shows how charts were retrieved during data 
collection process.

Characteristics of Patients
A total of 246 charts were reviewed. The median age was 
56 years (IQR: 14–90, 95% CI=50.5–55.1). Of the 246 
participants, 135 (54.9%) were females, 154 (84.6%) 
Christians. Majority were from the Central region 
(n=138; 56.7%). Nearly half of participants belonged to 
National economic category 3 (n=33; 52.4%). The rest of 
demographics are summarized in Table 1.

Risk Factors of Diabetes Mellitus
Of 246 total participants, participants who had records 
on risk factors included: alcohol intake status 167 
(67.9%), smoking 165 (67.1%), BMI 82 (33.3%), family 
history of DM 48 (19.5%), duration of DM 213 
(86.6%), HbA1c levels 85 (34.6%), and type of DM 
181 (73.6%) (Table 2). Out of those with recorded risk 
factors, 81 (48.5%) had a recorded positive history of 
alcohol intake; 40 (24.2%) were smokers. Forty-three 
(52.4%) were obese and 27 (56.3%) had a positive 
family history of DM.

Of all participants, 147 (69%) had known their diag-
nosis for at least 6 years and majority (n=153; 84.5%) had 
T2DM. Nearly all participants with complications (n=81; 
95.2%) had a poorly controlled HbA1c at the time of 
diagnosis of their complication.

Figure 1 Study flow diagram showing the selection process.
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Factors Associated with DM 
Complications
At bivariate analysis (Table 3), duration of diagnosis 
(P=0.001) was significantly associated with DM complica-
tions. Age had a borderline significance of 0.053.

At multivariate analysis (Table 4), patients 45 years or 
older were more likely to develop complications 
(aOR=6.2, 95% CI=1.4–27.6, p=0.016) while those who 
take alcohol were 8 times more likely to develop compli-
cations (aOR=8, 95% CI=2–32.6, P=0.003). T1DM were 

Table 1 Characteristics of Participants

Variable, N=246 Frequency, n (%)

Age
<45 years 85(34.8)

≥45 years 159(65.2)

Mean (SD) 52.8(18.2)

Sex
Female 135(54.9)

Male 111(45.1)

Marital status
Single 51(21.8)

Married 137(58.6)
Separated/Divorced 7(3.0)

Widowed 39(16.7)

Religion
Christians 154(84.6)

Muslims 23(12.6)
Others 5(2.8)

Residence
Central 138(58.7)

Peripherals 97(41.2)

Insurance coverage
Insured 217(91.6)

Not Insured 20(8.4)

Occupation
Professionals 11(8.8)
Non-Professionals 113(91.1)

Socioeconomic status
Category 1 10(15.9)

Category 2 18(28.6)

Category 3 33(52.4)
Unclassified 2(3.2)

Alcohol
No 86(51.5)

Yes 81(48.5)

Smoking
No 125(75.8)

Yes 40(24.2)

BMI
Obese 43(52.4)
Non-Obese 39(47.5)

Family history
No 21(43.8)

Yes 27(56.3)

Abbreviations: N, total number of entries; n, number of entries in a given 
category; SD, standard deviation.

Table 2 Clinical Features of Participants

Variable Frequency, n (%)

Duration of DM (N=213)
>6 years 66(31.0)

≤6 years 147(69.0)

Type of DM (N=181)
T1DM 28(15.5)
T2DM 153(84.5)

Presenting symptoms (N=147)
Asymptomatic 4(2.7)

Classical symptoms 82(55.8)

Non-classical symptoms 61(41.5)

Recent DM therapy (N=226)
Combined orals 27(12)
Injectables 164(72.6)

Monotherapy 35(15.5)

Complications if any (N=246)
No 33(13.4)

Yes 213(86.6)

Microvascular complications 90(42.3)

Macrovascular complications 142(66.7)
Acute complications 67(31.5)

HbA1c status (N=104)
Poorly controlled 100(96.2)

Well controlled 4(3.9)

Clinical outcome (N=113)
Alive 74(65.5)

Died 39(34.5)

Period of death (N=17)
1–5 years 4(23.5)
>5 years 13(76.5)

Abbreviations: N, total number of entries in a given category; n, number of 
entries in a given sub-category.
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also more at risk of complications (aOR=14.1, 95% 
CI=1.2–161.5, p=0.034).

Hypertension (n=124, 50.4%), Hyperglycemic state 
(n=59, 24%), DN (n=58, 23.6%), and stroke (n=38, 
15.4%) were the most commonly reported complications 
(Figure 2). Among the chronic complications, stroke had 
the lowest mean of HbA1c (8.5, SD=2.1, p=0.052) while 
DPN had the highest (12.8, SD=3.6, p=0.344) (Table 5).

Discussion
Diabetes mellitus is a chronic illness and a significant 
cause of morbidity and mortality globally. It is estimated 
that 1.5 million people lose their lives to DM annually 
with majority of these deaths secondary to its 
complications.2 This contributes to significant disability 

Table 3 Factors Associated with DM Complications

Variable Complication p-value

Yes, n (%) No, n (%)

Overall 213(86.5) 33 (13.4)

Age 0.053

<45 years 69(81.2) 16(18.8)

≥45 years 143(89.9) 16(10.1)

Sex 0.277

Female 114(84.4) 21(15.6)
Male 99(89.2) 12(10.8)

Marital status 0.971
Married 119(86.9) 18(13.1)

Separated/Divorced 6(85.7) 1(14.3)

Single 44(86.3) 7(13.7)
Widowed 33(84.6) 6(15.4)

Religion 0.593
Christians 139(87.4) 20(12.6)

Muslims 21(91.3) 2(8.7)

Residence 0.461

Central 121(87.7) 17(12.3)
Peripheral 83(85.6) 14(14.4)

Insurance coverage 0.480
Insured 187(86.2) 30(13.8)

Not insured 19(95) 1(5)

Occupation 0.693

Non-Professional 98(86.7) 15(13.3)

Profession 10(90.9) 1(9.1)

Economic status 0.82

Category 1 10(100) 0(0)
Category 2 18(100) 0(0)

Category 3 32(97) 1(3)

Unclassified 2(100) 0(0)

Alcohol consumption 0.073

No 69(80.2) 17(19.8)
Yes 73(90.1) 8(9.9)

Smoking 0.323
No 103(82.4) 22(17.6)

Yes 36(90) 4(10)

BMI status 0.106

Non-Obese 31(79.5) 8(20.5)

Obese 40(93) 3(7)

Duration of DM 0.001

>6 years 64(97) 2(3)
≤6 years 119(81) 28(19)

Type of DM 0.979
T1DM 5(83.3) 1(16.7)

T2DM 27(93.1) 2(6.9)

Table 4 Multivariate Logistic Regression Analysis of the Factors 
Associated with DM Complications

Variable aOR (95% CI) p-value

Age
<45 years Reference

≥45 years 6.2(1.4–27.6) 0.016

Sex
Female Reference
Male 0.5(0.1–1.8) 0.285

Marital status
Single Reference

Married 0.5(0.1–3.3) 0.472
Separated/Divorced 0.2(0–3.5) 0.255

Widowed 0.5(0–4.9) 0.518

Residence
Central Reference

Peripheral 0.3(0.1–1.1) 0.060

Insurance coverage
Insured Reference
Not insured 9.6(0.7–136.6) 0.096

Alcohol consumption
No Reference

Yes 8(2–32.6) 0.003

Duration of DM
<6 years Reference

≥6 years 4.8(0.9–25.1) 0.062

Type of DM
T2DM Reference
T1DM 14.1(1.2–161.5) 0.034

Abbreviation: 95% CI, 95% confidence interval.
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adjusted life years (DALYs) especially in developing 
countries where health prioritization is still a challenge. 
In the current study, we found a high prevalence of DM 
complications. Stroke, neuropathy, hypertension and acute 
hyperglycemic states were prevalent with age, alcohol 
consumption, duration of DM, type of DM being the 
associated factors. Notably, at the time of diagnosis of 
complications, nearly all participants had evidence of 
poor glycemic control by HbA1c levels.

We found that majority of our participants were T2DM 
patients with a mean age of 52.8 (SD=18.2) years. This is 
similar to findings from most studies in Africa where 
T2DM is estimated to account for 75% of all cases. 
Although the mean age was slightly higher compared to 
findings from a previous study by Rudasingwa et al in the 
similar setting, this finding was rather not surprising given a 
generally reported rise in life expectancy in the country.16 

Similar to their findings, older participants (more than 45 
years) were more likely to develop complications a finding 
also supported by previous literature in other areas. For 
example, it was reported from a multi-country review that 
the more the advancement in age at diagnosis of DM, the 
more likely will the affected be at risk of complications and 
DM related deaths.17 Moreover, more than a third of parti-
cipants in our study had succumbed to complications of 
DM. In addition to DM related morbidity, DM predisposes 
to several opportunistic infections such as pulmonary TB, 
candidiasis among others owing to its immune-depressive 
potential which contributes to the morbidity and mortality 

associated with DM.18,19 This translates in both individual 
and public expenditure in terms of the direct costs related to 
treatment as well as loss of productivity of the affected 
individuals. A study from Tanzania reported that treatment 
of DM complications took one of the main hospitals in Dar 
es Salaam 31% of its total outpatient costs, with an annual 
expenditure of at least $138 per person representing 19 
times more than the average.20 Additionally, it is a common 
finding in this era that interventions addressing communic-
able diseases such as in this case the Kir’App21 are more 
technological and hence too sophisticated for use by the at- 
risk population which limits their uptake and possibly con-
tribute the associated morbidity and mortality.

In our study, macrovascular complications were the 
most prevalent followed by microvascular and then acute 
complications. In the Rudasingwa study, microvascular 
complications were rather the most prevalent. The increas-
ing burden of metabolic syndrome evidenced by the differ-
ences in hypertension in these two studies (50.4% vs 31% 
respectively) could explain the observed differences in the 
prevalence of macro and microvascular complications over 
time. Other related studies have assessed the interaction 
between hypertension and T2DM both as a risk factor and 
a complication with overwhelming findings.15,22–24 Some 
epidemiological studies have reported that diabetic patients 
are twice as more likely to develop hypertension compared 
to non-diabetic individuals.25,26 Conversely, according to 
Yamazaki et al, hypertension is an important predisposing 
factor for macro-and micro-vascular complications and 

Figure 2 Complications of DM. 
Abbreviations: HTN, hypertension; CHD, coronary heart disease; DN, diabetic nephropathy; DR, diabetic retinopathy; DPN, diabetic neuropathy; ED, erectile dysfunction.
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patients who had hypertension were more likely to develop 
these complications early in the course.24 DM complica-
tions and hypertension share similar pathogenic pathways 
involving common triggers including dyslipidemias, ather-
osclerosis, arterial remodeling and endothelial dysfunction 
which explains why they tend to occur in concert.22 The 
dilemma associated with management of the two comorbid-
ities including possible drug interactions and toxicities can-
not be over emphasized. This therefore, calls for 
coordinated interventions to break this interaction such as 
integrated routine blood glucose and blood pressure screen-
ing. The current study showed that DPN was occurring late 
in the course of DM contrary to similar studies which 
reported it as an earlier complication. Given that it was 
reported in the previous study as the most prevalent micro-
vascular complication, this finding could mean that patients 
with DPN especially in our study setting present late, and 
quiet often prompted to do so by other related complications 
such as diabetic foot. This is further supported in part by the 

high levels of HbA1c observed with this complication. DR 
was also found to have a low mean age of reporting among 
our study population which is similar to findings from 
China27 and Ethiopia.28

Hyperglycemic states including DKA and hyperosmo-
lar hyperglycemic states (HHS) were by far more common 
compared to hypoglycemic states in our study. This find-
ing is similar to the previous study which reported that up 
to 23% of participants had experienced at least one hyper-
glycemic state compared to 16% of those who reported 
hypoglycemia. DKA is the most prevalent diabetic emer-
gency, by far the most common indication for hospital 
admissions among DM patients, and it is not uncommon 
for patients to present with DKA as the first feature.29 This 
is especially common among children and young adults in 
whom T1DM is prevalent, but it has been reported in 
adults as well.30 Although studies investigating complica-
tions of DM have hardly discussed DKA, it carries a 
significant risk for mortality with a single episode of 

Table 5 Mean Age, Duration of DM and HbA1c as They Interact with DM Complications

Variable Age Duration of DM HbA1c Levels

Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value

Type of DM <0.001 0.007 <0.001

Type 1 24.9(8.5) 2.1(4.8) 15.6(2.9)
Type 2 57.1(15.6) 6.4(9) 10.8(3.4)

Duration of DM <0.001 N/A 0.011
>6 years 59.7(13.8) 9.9(3.1)

≤6 years 48.6(19.1) 12.2(3.7)

Presence of Complications 0.111 0.002 N/A
No 48(18) 2.4(5.7)
Yes 53.5(18.2) 6.7(8.8)

Type of complication
Microvascular 56.8(15.6) 0.02 9.9(9.8) <0.001 10.3(3.4) 0.02

Macrovascular 59.1(15.7) <0.001 8.8(9.3) <0.001 10.5(3.5) 0.002

Acute complications 42.6(20.5) <0.001 2.3(4.2) <0.001 13.3(3.3) <0.001

DPN 56(14.1) 0.621 14.4(9.5) 0.002 12.8(3.6) 0.344

DN 57.2(14.4) 0.067 11.1(8.5) <0.001 9.9(3.9) 0.022

CAD 61.6(14.7) 0.135 11.8(11.2) 0.016 10.7(3.3) 0.662

DR 58.3(15.9) 0.145 9.1(11.3) 0.389 10.2(1.9) 0.362

CVD 61.2(14.4) 0.005 8.9(9.6) 0.194 8.5(2.1) 0.052

Diabetic foot 65.9(10.3) 0.007 10.1(9.9) 0.194 11.9(3.8) 0.715

Hypertension 59.8(15) <0.001 9(9) <0.001 9.8(3) <0.001

Abbreviations: SD, standard deviation; DPN, diabetic peripheral neuropathy; DN, diabetic nephropathy; CAD, coronary artery disease; DR, diabetic retinopathy; CVD, 
cardiovascular disease.
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DKA is estimated to have mortality rate of 5.2% which 
increases to 23.4% in those with recurrent DKA admis-
sions according to Gibb et al.31 This could be even higher 
in resource limited settings where emergency care is lack-
ing and reporting is still a common challenge. Social 
deprivation leading to stressful events, missing out on 
insulin therapy are some of the reasons that could explain 
the frequent occurrence of acute hyperglycemic states 
especially in resource limited settings.

Older participants, T1DM patients, those who reported a 
history of alcohol consumption and those who had DM for 
longer periods had more chances of developing complications. 
This is similar to study findings from Mexico which reported 
glycaemia, alcoholism, smoking habit and diet on legumes as 
predictors of DM complications.32 Though females were more 
in number, there was no statistical gender difference in relation 
to developmental of DM complications. Several related studies 
have discussed the role of alcohol consumption with diabetes 
mellitus with inconsistency. While many of these studies pro-
vide that alcohol may be a protective factor for development of 
DM and its complications, in its high concentrations it is 
undoubtedly a risk to serious DM complications. Alcohol 
alters lipid metabolism leading to elevated serum triglycerides, 
reduced levels of low-density lipoprotein (LDL) cholesterol, 
and elevated levels of high-density lipoprotein (HDL) 
cholesterol.33 Although there’s reduced LDL, Lin et al reported 
a significant alteration in the biological function of alcoholics 
LDL which may accelerate the development of cardiovascular 
complications. Additionally, the levels of vitamin E which 
normally blunts the effect of LDL is reduced in alcoholic 
patients further predisposing to complications.34 With binge 
drinking, elevated triglycerides cause of pancreatitis which 
may lead to loss of beta cells in Islets of Langerhans and 
predispose the affected to hyperglycemic states.35 Therefore, 
regardless of the previous studies showing some level of 
protection against DM, targeted control programs should advo-
cate for alcohol reduction especially among individuals living 
with DM.

Over 95% of the patients with complications had poor 
glycemic control (HbA1c ≥6.5%). This implies that inter-
ventions aiming at achieving optimal glycemic control 
among DM patients such as behavioral modifications, 
adherence to treatment and home-based self-monitoring 
are either not well implemented or are insufficient since 
the current study still shows a higher burden of nephro-
pathy, retinopathy, stroke and neuropathy among hospita-
lized patients. Population based qualitative studies need to 
be conducted to describe factors predisposing patients to 

poor glycemic control so as to guide on the appropriate 
interventions to control disease progression and the asso-
ciated morbidity and mortality.

Type 1 diabetes is an autoimmune disease which 
results from progressive damage of beta cells in the 
Islets of Langerhans of the pancreas leading to significant 
reduction in the production of Insulin. With the exact 
cause of this derangement in the immune mediated 
damage not clearly understood, primary prevention of 
T1DM remains a mystical area of research. Type 2 dia-
betes on the contrary, is part of the continuum of metabolic 
syndrome. A number of risk factors interplay to give rise 
to this continuum including alcohol consumption, smok-
ing, physical inactivity, unhealthy diet high in fat, obesity, 
and high blood pressure. In this study, alcohol consump-
tion, high blood pressure and smoking were prevalent. In 
general, secondary prevention interventions include; 1) 
Patient self-care, 2) Home Blood glucose monitoring, 
and 3) Regular Glycosylated Hemoglobin estimations ide-
ally at a 3-monthly interval.36–38

The influence of diet on weight, glycaemia, and glu-
cose-insulin homeostasis has been studied as an effective 
mean of achieving glycemic control in diabetes, and to 
prevent cardiovascular complications.39 Despite this, nutri-
tion remains one of the most difficult aspects of the man-
agement of T2DM due to challenges such as high costs of 
recommended diet, follow up and monitoring difficulty 
and lack of expertise especially in resource limited settings 
where nutritionists are scarce.40,41 In an open randomized 
trial in Rwanda, it was reported that there’s a need for 
scaling up of self-monitoring blood glucose interventions 
for prevention of complications.36 These home glucose 
monitoring interventions when practiced well are asso-
ciated with improved glycemic control and reduced long- 
term complications from diabetes.38

Strength of the Study
This study followed a previously conducted mixed pro-
spective-retrospective study which reported on the patterns 
of DM complications among patients at CHUK 10 years 
prior to our study. Although based on a small population, 
our study answers the question of the impact of interven-
tions that have been implemented to curb the morbidity 
and mortality of DM within the past decade and it draws 
its conclusions in regards to complications based on evi-
dence provided by the biochemical tests such HbA1c 
unlike in the previous study.
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Limitation of the Study
Being a retrospective study, some of the outcome variables 
were subjectively classified based on assumptions. For 
example, hypertension was considered as a complication 
but without evidence whether it manifested or not after 
DM. Likewise, some conclusions could not be confidently 
drawn due to missing information in some patient charts.

Conclusion
Our study found a high prevalence of DM complications 
with most patients presenting with poor glycemic control. 
There was a notably significant association between DM 
and Hypertension. Alcohol consumption, advanced age, 
T1DM and duration of DM were the significant factors 
associated with development of complications. These find-
ings should stimulate actions towards expansion of inte-
grated services to lower-level health units to enable early 
detection of DM and hypertension. Public awareness to 
improve health seeking behaviors as well risk mitigating 
behavioral modifications need to be emphasized in low 
resource settings to reduce the burden of public health 
expenditure.
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