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ABSTRACT

Background:

Prevalence of diabetes Mellitus is on an increase worldwide and Tanzania is not exempted.
Type 2 diabetes (T2D) is a very common disease, characterized by an asymptomatic phase
between the actual onset of diabetic hyperglycaemia and clinical diagnosis.

This asymptomatic phase has been estimated to last up to 4-7 years, and it has been
reported that about 30-50% cases of type 2 diabetic patients remained undiagnosed. This
prodromal stage is associated with the development of microvascular complications of
diabetes before clinical diagnosis of diabetes.

Scarce data on the prevalence of diabetes mellitus, and microvascular complications
among known diabetic patients is available in Tanzania, however little is known about the
status of nephropathy, retinopathy, neuropathy and hypertension at diagnosis of Type 2

diabetes

Objective:
To determine the prevalence of microvascular complications among newly diagnosed Type

2 diabetic patients in Dar es Salaam.

Methodology:

Cross-sectional survey conducted in three diabetic clinic, Amana, Temeke and Muhimbili
Hospital from April to November 2015. A total of 195 newly diagnosed T2D patients
diagnosed within 3 months.

Newly diagnosed diabetes patient were enrolled by consecutive sampling technique. Data
was collected via clinical record forms and patients were screened for diabetic
complications, hypertension, and dyslipidaemia and other associated risk factors. Family
history was also recorded. Standard protocols were used to make the diagnosis of
retinopathy, neuropathy and nephropathy.

Data was entered into a pre-designed Ms Excel spreadsheet and then imported into SPSS
15.0 for analysis Chi squared test and t test were used to test categorical and numerical
variables against chronic complications of diabetes respectively. Multivariate logistic
regression were performed to determine the effect of various predictors on chronic

complications.
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Results

Of the 195 newly diagnosed T2DM patients recruited majority 90 (46.2%) were recruited
from Muhimbili National Hospital, 62 (31.8%) and 43 (22.0%) recruited from Temeke and
Amana Hospital respectively

A total of 104 (53.3%) patients were found to have at least one microvascular
complication, while peripheral neuropathy was observed in 72 (36.9%) participants,
diabetic retinopathy in 30 (15.4%), patients microalbuminuria in 19 (9.7%) participants
and diabetic nephropathy found in 28 (14.4%) patients.

Independent predictors for nephropathy were family history of diabetes (OR 2.5, CI 1.13 -
5.79), obesity (OR 0.34, C1 0.13-0.93), higher waist — hip circumference (OR 3.0, CI 1.11-
8.15) and hyperlipidemia(OR 5.0, CI 1.79 14.44)

Significant predictors for neuropathy were age more than 46 years (OR 2.8, Cl 1.24-6.24),
family history of diabetes (OR 2.3, CI 1.13-4.48), and high blood pressure (2.27, Cl 1.11-
4.64).

The only significant predictor of retinopathy was raised serum creatinine 2.95(1.03-8.44)
0.044 Patient with diabetic retinopathy were 4 times more likely to have microalbuminuria

and overall diabetic nephropathy

Conclusions
The present study was the first national hospital based urban study of microvascular

complications among newly diagnosed diabetes mellitus

In our study prevalence of any microvascular complications of diabetes among newly
diagnosed diabetes patients was high, stood at 53.3%, neuropathy was 36.9%, nephropathy
was 14.5%, and retinopathy was 15.4%.
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DEFINITION OF TERMS

Newly diagnosed diabetes patients were patients diagnosed with type 2 diabetes mellitus

within three months before the study.

Microvascular complications of diabetes studied were retinopathy, neuropathy and

nephropathy.

Diabetic peripheral neuropathy is a symmetrical, sensory motor polyneuropathy
attributable to metabolic as a result of chronic hyperglycemia which was determined by

either symptoms or signs

Diabetic retinopathy were defined as the damage to the blood vessels of the retinal as a
result of chronic hyperglycemia which was determined by retinal camera as non

proliferative or proliferative

Diabetic nephropathy was defined as the presence of macroalbuminuria and or declining



CHAPTER ONE

INTRODUCTION

In Sub-Saharan Africa, as population ages, changes in lifestyle, and urbanization have
occurred, the medical community has begun to recognize the growing additional burden of
non-communicable, chronic diseases such as hypertension, diabetes mellitus, congestive

heart failure, and chronic kidney disease (CKD).

The prevalence of diabetes mellitus (DM) is very high worldwide. Conservative
projections for 2030, estimate that there will be 18.65 million persons afflicted with
diabetes mellitus in Sub-Saharan Africa alone which will be a 161% increase from the year
2000, and the trajectory of hypertension is similar with projections of a 60% increase in
world-wide prevalence by the year 2025 which will mean 1.56 billion people will be
affected(1)

According to International Diabetes Federation, the 2014 projections in 1000s in Tanzania
showed that there are 1,795 diabetes cases (20-79 years) and 1,347.65 undiagnosed

diabetes cases(20-79 years) with a national prevalence rate of 7.95%(1).

Type 2 diabetes is very common and insidious diseases proceeded by an asymptomatic
phase between the beginning of diabetic hyperglycaemia and clinical diagnosis, with an
estimated gap of at least 47 years, and 30-50% cases of type 2 diabetic patients remained
undiagnosed(2). This asymptomatic phase is associated with development of chronic
complications of diabetes, which remain the chief problems in diabetic care, and which
cause a lack of fitness to work, disability, and premature death (3).It is not surprising to
find evidence of microvascular or macro vascular diabetic complications at diagnosis

among diabetic patients at diagnosis.

The period before diagnosis is imperative and significant morbidity and mortality develops
during this period because people with undiagnosed diabetes are not treated for either

hyperglycaemia or vascular complications of type 2 diabetes mellitus(2). Associated risk



factors for developing chronic complications may as well receive less vigorous attention
and management. Determining patients with high risk accurately will have important
implications and the need for screening for the presence of undiagnosed diabetes and

associated risk factors

Prior to the onset of diabetes, many patients already show metabolic abnormalities, such as

dyslipidaemia, which further contributing to the development of complications(4).

Other recognized risk factors associated with chronic complications of diabetes including
sex, age, hypertension (presence, duration, systolic blood pressure, diastolic blood
pressure), the duration of DM, Fasting blood glucose (FBG), glycated hemoglobin
(HbAZc), lipid profile (triglyceride, total cholesterol, low density lipoprotein [LDL]
cholesterol), blood urea nitrogen (BUN), creatinine, estimated glomerular filtration rate
(eGFR), urine albumin-creatinine ratio (ACR),history of smoking (ever smoker/current
smoker).(4-8)

The chronic diabetes complications can be divided into the diverse spectrum of
vasculopathy associated with diabetes into two main subtypes: firstly, the diabetes-specific
microvascular complications of retinopathy, nephropathy and neuropathy; and secondly,
the atherothrombotic macrovascular complications of myocardial infarction, hypertension

and peripheral arterial disease.

Microvascular complications from type 2 diabetes are common and include retinopathy
leading to various degrees of visual impairment including blindness and has become a
major cause of blindness throughout the world (9). Neuropathy, leading to pain and
numbness, chronic and recurrent infected ulcers in the extremities which can lead to

Amputation(10); and nephropathy characterized by proteinuria ultimately leading to end
stage renal disease(11).Diabetic nephropathy constitutes the major work load of dialysis

centers worldwide(12).



Access to diabetic care is limited in low and middle income countries (including Tanzania)
where more than 70% of diabetic patients live(1).

About 50% of the subjects’ from United Kingdom Prospective Diabetes Study (UKPDS)
had substantial macro- or micro-vascular abnormalities at the time of T2DM diagnosis. It
is well known that chronic complications are the major outcome of T2DM, which reduce
the quality of life of patients, causing heavy burdens to the health care system, and
increased diabetic mortality.



LITERATURE REVIEW

The prevalence of DM has been increasing on a worldwide scale. The International
Diabetes Federation (IDF) report of 2014 indicate that about half the patients with type 2
DM are undetected, and it is estimated that 387 million people are living with diabetes and
by 2035 this will rise to 592 million. (1)

Cross-sectional studies have been done in India reporting prevalence of any chronic
complication among newly diagnosed diabetes patients rates ranging from 13 to 30%
(3,4,13)

A recently cross-sectional study conducted in a public tertiary care hospital in Southern
India, 2014 observed the prevalence of any complication of 18.04%. Prevalence of
neuropathy, retinopathy, and nephropathy was found to be 8.2%, 9.5%.and 2.8%,
respectively(4).

Diabetic retinopathy (DR)

DR is the leading cause of blindness among working aged adults around the world
(14).Worldwide reported prevalence rates of DR at the time of diagnosis of type 2 diabetes
vary from 5 to 35%(15-16)

Mbanya and Sobngwi (18) looked at data for the prevalence of diabetic complications in
Africa and reported that retinopathy was present in 16-55% of people with diabetes. About
a quarter of newly diagnosed type 2 patients presented with retinopathy, and severe
retinopathy represented 15% of all cases. At diagnosis, 21-25% of type 2 patients have
retinopathy in Africa

Diabetic retinopathy (DR) at diagnosis in South Indian showed the prevalence of NPDR
(Non —proliferative Diabetic Retinopathy) and PDR (Proliferative Diabetes Retinopathy) to
be 7.2% and 0.2% at the onset of diabetes respectively(19).In another Indian study, the
Chennai Urban Rural Epidemiology Study (CURES),the overall prevalence of DR among
the newly detected diabetic patients was 5.1 percent(20). Also a study of chronic
complications of diabetes mellitus among newly diagnosed patients in Tehran Iran, the
prevalence of retinopathy was 6% (21).

Furthermore N. Weerasuriya et al in Sri Lankan diabetic patients, reported retinopathy

prevalence to be present in 15%(17)



There are no published studies in Tanzania for prevalence of DR among newly diagnosed
diabetes patient but there are studies on prevalence of DR among known diabetic patients,
A study conducted by Lutale et al, among outpatient diabetic patient in Dar es salaam;
showed that although the proportion of patients developing any grade of DR increased with
increased diabetes duration but already 21% of diabetic patients with diabetes duration less
or equal to 1 year had already developed retinal changes. The prevalence of diabetic of
retinopathy in that study was 27% in known T2D(22).

Nephropathy

Diabetic nephropathy is characterized by proteinuria and declining eGFRgrear< 60
mL/min/1.73 m2, and is widely known as the leading cause of end-stage renal disease
(ESRD) which constitutes the major workload of dialysis centers worldwide. Indeed, the
costs of dialysis and renal transplantation imposed by ESRD implicate a sizeable burden
on health care resources and seriously compromise both the quality of life and life
expectancy(23-27)It is well known that progression to established diabetic nephropathy
occurs through several stages.

Microalbuminuria (MA) is considered to be an early stage of diabetic nephropathy (28).
MA is also considered to be a predictor for cardiovascular disease both among diabetic and
non diabetic subjects,(29,30) and it is well recognized that MA can be reversed and the
future developments of overt diabetic nephropathy can be significantly reduced.

Defined by the National Kidney Foundation, CKD refers to documented kidney damage
present for 3 months or more and graded by calculating either the creatinine clearance
using the modified Cockcroft-Gault equation or the estimated glomerular filtration rate
(eGFR) by use of the Modification of Diet in the Renal Disease (MDRD) equation(31).
Chronic kidney disease (CKD) is the 12" cause of death and the 17" cause of disability.
This is however an underestimate as patients with CKD are more likely to die of
cardiovascular disease (CVD) than to reach end-stage renal disease (ESRD). The K/DOQI
guidelines defines CKD stages as follows: stage 1, an eGFR higher than 90 ml/min/1.73
m?; stage 2, eGFR of 60 to 89 ml/min/1.73 m?; stage 3, an eGFR of 30 to 59 ml/ min/1.73
m?; stage 4, an eGFR of 15 to 29 ml/min/1.73 m?; and stage 5, an eGFR <15 ml/min/1.73

m?2.



The incidence and prevalence of CKD has increased in recent years in both developed and
developing countries including in Sub-Saharan Africa (SSA)(32).
Regionally, CKD prevalence has been reported to be 12.4% in Kinshasa among adults in

the general population(33).

In a study done in Dar es Salaam Tanzania, among diabetic patients attending outpatient
clinic in Muhimbili hospital, Among Type 2 patients, 9.8% had microalbuminuria, and
7.2% had macroalbuminuria. Type 2 patients with abnormal albumin excretion rate had
significantly longer diabetes duration 7.5 (0.2-24 yrs)(34).Another cross-sectional study
conducted at the outpatient diabetes clinic of Bugando Medical Centre (BMC) in Mwanza,
Tanzania Of all study participants, 309/369 (83.7%) had CKD and 91/367 (24.7%) had
eGFR < 60 mL/min. A total of 295/ 369 (80.0%) had moderately to severely increased
albuminuria ; 126/369 (34.1%) had overt proteinuria and 169/369 (45.8%) had
microalbuminuria alone(35).

In another study of Chronic complications of diabetes mellitus in newly diagnosed patients
in Tehran Iran The prevalence of nephropathy was 10%, including 13 patients (65%) with
microalbuminuria, 4 patients (20%) with macroalbuminuria, and 3 patients (15%) with
renal failure(21).

Peripheral Neuropathy

Peripheral neuropathy is one of the commonest complications of diabetes mellitus and it
may be the first presenting symptom in T2DM. T2DM which is often preceded by a long
period of unrecognized metabolic abnormality, development of the neural dysfunction is
likely and can be detected at the time when the diabetes is diagnosed(36). The most
common form of diabetic peripheral neuropathy (PN) is distal symmetrical sensory—motor
poly neuropathy(37). Early distal sensory—motor neuropathy is usually asymptomatic and
motor involvement occurs later with distal loss of strength but sensory abnormalities may
be detectable by neuro-physiological testing such as nerve conduction study and
electromyography. A cross-sectional survey done across 14 centers representing north,
west, south and east region of India, a CIND STUDY found that about 13.15% of newly
detected T2D had neuropathy(3).Although data on the prevalence of diabetes mellitus, and



chronic complications among known diabetic patients are available in Tanzania, little is

known about the status of neuropathy at diagnosis of diabetes.



STATEMENT OF THE PROBLEM

As a result of the aging of the population, the prevalence of type 2 diabetes in the general
population is increasing worldwide. Both types 1 and 2 diabetes mellitus have been shown
to be independent co morbid conditions associated with higher mortality.

This global increase in the prevalence of DM will inevitably lead to increases in the
prevalence of diabetic microvascular (predominantly retinopathy, nephropathy, and
neuropathy) and macrovascular complications. These complications will be significant
burdens for these individuals and on our health care systems(38)

Early detection of chronic complications is sub-optimal among the general population and
even more among high risk patients including those with diabetes.

The burdens associated with these chronic complications are enormous, for instance
diabetic peripheral neuropathy lead to vulnerability to physical and thermal trauma which
increases the risk of foot ulceration by 7-fold and increases 15-20 times risk of amputation
if coexist with peripheral vascular disease. Foot ulcers are associated with many negative
sequences and high costs of treatment. The loss of mobility associated with foot ulcers
affects patients’ ability to perform simple, everyday tasks and to participate in leisure

activities. These often lead to depression and poor quality of life(39).

RATIONALE

This study aimed at determining the prevalence of chronic complications among newly
diagnosed diabetes patient in Dar es Salaam. Type 2 diabetes a very common disease is
characterized by an asymptomatic phase between the actual onset of diabetic
hyperglycemia and clinical diagnosis. This phase has been estimated to last at least 47
years, and 30-50% cases of type 2 diabetic patients remained undiagnosed. This prodromal
phase is associated with the development of chronic complications of diabetes, which
remain the chief problems in diabetic care, and which cause lack of fitness to work,

disability, and premature death.

Appropriate and timely interventions will reduce cost, morbidity and mortality and

consequently improve the overall quality of life



RESEARCH QUESTION

What is the prevalence of microvascular complications among newly diagnosed Diabetic

patients attending outpatient diabetic clinic in Dar es Salaam?

What are the associated risk factors associated with microvascular complications among

newly diagnosed diabetic patient attending outpatient diabetic clinic in Dar es Salaam?
OBJECTIVES

Broad Objective

Prevalence of microvascular complications and associated factors among newly diagnosed

Diabetic patients in Dar es Salaam

Specific Objectives:
1. To determine the prevalence of nephropathy and associated factors among newly

diagnosed diabetic patients

2. To determine the prevalence of peripheral diabetic neuropathy and associated

factors among newly diagnosed diabetic patients

3. To determine the prevalence of diabetic retinopathy and associated factors among

newly diagnosed diabetic patients
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CHAPTER TWO

METHODOLOGY

Study Design

Descriptive cross sectional survey

Study site

The study was conducted at the MNH diabetes clinic, as well as the Amana Hospital and

Temeke Hospital diabetic clinics.

MNH is a tertiary referral and teaching hospital, situated in the middle of the City of Dar es
Salaam. Diabetic clinic has an average attendance of 100 patient per week conducted three
times in a week with 5-6 patients newly diagnosed in a week. Amana Hospital is the
Regional referral hospital, located in Ilala District; diabetes clinic is conducted twice a
week with an average of 70 patients in a week, with 2-3patients newly diagnosed in a
week. Temeke Hospital is a regional hospital, situated in Temeke District, with an average
of 60 patients in a week, clinic conducted twice a week with 2-3 newly diagnosed diabetes

patients in a week

Study populations
Adult patients aged 18 years and above, newly-diagnosed with T2DM for less than 3

months who attended outpatient diabetic clinic in Amana, Temeke and Muhimbili
National Hospital were included(64).Cut-off of < 3 months duration was selected mainly

because of the fact that some earlier studies had used the same criteria

Inclusion criteria:

Age 18 years and above
Newly diagnosed diabetes patient within 3 months

Sample Size Determination
The actual sample size for the study was determined using the formula for single
population proportion by assuming 5% marginal error (¢), 95% confidence interval and the

proportion or prevalence of chronic complications of diabetic patient among newly
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diagnosed diabetic patient varies according to methodology used and definition of newly
diagnosed diabetic patient, In this study the prevalence from CIND STUDY (3) with the
highest prevalence of 13.15% will be used. Based on the above information the total initial

sample size is calculated by using the following formula [Kish Leslie formula (1965)]:

N = Z’P(1-P)

2
€

Whereby:

N = Sample Size

Z = Standard Normal Deviate (1.96) for 95% CI

P = Prevalence of chronic complication among newly diagnosed diabetic patients in
previous study is 13.15 %

&= Margin of Error (e= 5%)

Minimum sample size calculated is 175 patients

Study Procedures

Health care workers from the three study sites i.e. Temeke, and Amana Municipal Hospital
and from the Muhimbili diabetic clinics were approached and the details of the study
described to them verbally and in written information. They were requested to inform the
researcher and send all newly diagnosed patients to the Muhimbili National Hospital
diabetic clinic for screening of the intended complications.

The patient were referred to MNH in order to have uniformity and standardized laboratory
investigations, i.e Serum creatinine and fasting lipid profile, moreover MNH was the only
centre with retinal photography for assessment and grading of diabetic retinopathy, patient
didn’t attend MNH for regular care.

The study involved all newly diagnosed diabetes patients diagnosed less than three months
with age > 18years who meet inclusion criteria who were informed verbally about the
study and requested to give signed informed consent of their agreeing to participate into
the study.

It was expected that 6-8 newly diagnosed patients per week will be diagnosed from these

three clinics, who were interviewed within a week and physical examinations done and
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laboratory investigations including blood and urine tests done. The recruited patients were
also seen by the participating Ophalmologist for eye examination.

Clinical Data

Data was obtained by interview and through physical examination guided by a structured
questionnaire, which included demographic data pertaining the current age, gender, level
of education and occupation and the medical history, (Appendix I-questionnaire).

Physical examinations done included anthropometric measurements (weight, height and
waist circumference). The weight was measured using a SECCA weighing scale after the
subject had removed his/her, coat and jacket and left with light clothing. Weight was
recorded to the nearest 0.5kg. Height was measured after the individual had removed his
shoes and or cap and recorded to nearest .0.5 centimeters. Body mass Index (BMI) was
then calculated for each individual by using the formula BMI= (kg)/ (height in m2).The
BMI was classified according to World Health Organization into: Underweight: BMI<
18.5; Normal weight: BMI 18.5-24.9; Overweight: BMI 25.0-29.9; Obesity: BMI1>30
Waist circumferences were measured as the minimum circumference between the costal
margins and the iliac crests and waist circumference above 88cm for woman and 102 for
102cm was considered as obese.

Four research assistants were trained on all study procedures and on how to collect

laboratory specimens.

Assessment of Blood pressure (BP)

After a 5-minutes rest, the patient’s BP was measured with a standard manual mercury
sphygmomanometer while in the sitting position. The systolic blood pressure (SBP) and
diastolic blood pressure (DBP) measurements were determined by the 1st and 5th
Korotokoffs sounds respectively. Two such readings were taken from the top of the
meniscus and expressed to the nearest 2mmHg. The mean of the two readings of blood
pressure was used for the final record.

Hypertension was defined as systolic blood pressure (SBP) of more or equal to 140mmHg
and/or diastolic blood pressure (DBP) of more or equal to 90mmHg or known hypertensive

on treatment.
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Assessment of diabetic nephropathy

The following recommendations are based on the clinical practice guidelines for diabetic
kidney disease outlined by the Kidney Disease Outcomes Quality Initiative (KDOQI),
which were last updated in 2012.(40) Screening for albuminuria should begin at 5 years’
diabetes duration in patients with type 1 diabetes and at the time of diagnosis in patients
with type 2 diabetes. The preferred screening test is a urine albumin/creatinine ratio with a
first-morning void spot collection.

Morning spot urine sample of 10mlswere obtained from the patients and a dipstick
urinalysis were performed noting the presence of indices of infections like leukocytes and
nitrites. Those patients with urinary tract infection and albuminuria were regarded as
infection related and upon completion of their treatment the ample urine was taken again

for measurements. (Appendix I)

Patients with proteinuria detected at dipstick analysis were considered to have
macroalbuminuria and test for microalbuminuria with CYBOW 12MAC strips was not be
performed.

Microalbuminuria was determined in patients who tested negative for proteinuria on
dipstick analysis in non-infected urine using CYBOW 12MAC strips which gave semi
quantitative value of albuminuria as nil, 10mg/L, 30mg/L, 80mg/l and 150mg/L. Also
urine creatinine levels were determined by CYBOW 12MAC strips also as semiquantative
values and recorded as 0.9mmol/L, 4.4mmol/L, 8.8mmol/L, 17.7 mol/L and 26.5mmol/L.
A urine albumin to creatinine ratio (ACR) for each individual was then calculated from the
obtained albumin and creatinine values. Urine ACR values of < 2mg/ mmol/L for men and
<2.8mg/mmol/L for women were defined as normoalbuminuria, ACR values of > 2.5
mg/mmol for men and >3.5 mg/mmol for women defined as microalbuminuria.

Macroalbuminuria was defined as ACR >30 mg/mmol for men and women.

Venous blood samples from the antecubital fossa were obtained for serum creatinine
levels, which were used to calculate the estimated glomerular filtration rate (eGFR) using
the Cockcroft-Gault equation. The Cockcroft-Gault equation allows the creatinine
clearance to be estimated from the serum creatinine in a patient with a stable serum

creatinine:
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(140 - Age) x lean body weight [kg]

Cr clearance (mL/min) =

Cr [mg/dL] x 72
Whereas:
: eGFR = Estimated GFR,
Cr=Serum creatinine of the patient.
Age=Age of the patient in years

In this study, the presence of CKD was defined based on the Kidney Disease Outcomes
Quality Initiative (KDOQI) of 2012 Clinical Practice Guideline for Diabetes and Chronic
Kidney Disease (CKD) (41)

Diabetic nephropathy was defined as the presence of macroalbuminuria and or declining
eGFR¢rear< 60 mL/min/1.73 m2(67),

Assessment of Neuropathy

Peripheral neuropathy was assessed by either or the Diabetic Neuropathic Symptoms
(DNS) score and Diabetic Neuropathic Examination, (DNE) score, patient tested positive
to one of the test was considered to have diabetic peripheral neuropathy

The DNS score is a four-item validated symptom score, with high predictive value to
screen for peripheral neuropathy (PNP) in diabetes. It includes four symptoms which are
the symptoms of unsteadiness in walking, presence of neuropathic pain, paraesthesia, and
numbness. The presence of a symptom was scored as 1 point and score O if absent. The
maximum score was 4 points. A score of 1 or higher was defined as positive for PNP
(42,43). (Appendix I)

The DNE score is a sensitive and validated hierarchical scoring system. It consists of 8
scored items. Two items concerning muscle strength, one concerning reflexes, and five
concerning sensation (light touch, pinprick, light touch, vibration perception and sensitivity
to joint position). Light touch perception was measured by 10g Semmes Weinstein
monofilament which was applied to a non-callused site on the dorsum of the first toe just

proximal to the nail bed assessed in one leg. Patients were asked to say whether they can
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feel the pressure or not (yes/no).Inability to perceive the sensation was considered as
abnormal sensation (Appendix I11)

Each item was scored from 0 to 2 points (i.e. normal=0 point, moderate =1 point and
severely disturbed=2 point). The maximum score being 16 points, a score of >3 points was
defined as positive for PNP (44) (Appendix I11)

Assessment of Retinopathy

The presence of retinopathy was determined by visual acuity measurement and retinal
fundoscopy through Topcon plus TRC-NWB8F retinal photography following mydriasis of
both eyes with tropicamide and phenylephrine. These measurements were performed by an
ophthalmologist.

Fundoscopic findings were classified into non proliferative diabetic retinopathy (NPDR) or
proliferative diabetic retinopathy (PDR) accordingly as detailed in the attached
questionnaire. (Appendix I1)

No proliferative retinopathy (NPDR):

NPDR features included the presence of nerve-fiber layer infarcts (cotton-wool spots),
intraretinal  hemorrhages, hard exudates, and microvascular  abnormalities
(microaneurysms, occluded vessels, and dilated or tortuous vessels) in the macula and

posterior retina.

Proliferative retinopathy (PDR)
PDR features were marked by the presence of new vessels arising from the disc and/or
retinal vessels and presence of preretinal and/or vitreous hemorrhage, fibrosis, and traction

retinal detachment.

Data Analysis plan

All questionnaires were checked daily for completeness and consistence by the principal
investigator. Data were coded and entered into Microsoft excel spread and then imported
in SPSS statistics 23 for analysis

Relevant frequencies and tables were drafted, means and proportions calculated
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Ethical Consideration

Ethical clearance to carry out this study was obtained from the Research and Publications
Committee of MUHAS.

Permission were thought from the three hospitals

Study participants were recruited after they gave a written informed consent which was
administered by the principal investigator or the research assistant. (Appendix IV&V)

All data collected during the study were treated with utmost confidence.

Patient who decline to consent and participate in the study received the same quality of

care and advice as those who gave consent to participate in the study



17

CHAPTER THREE

RESULTS

Of the 195 newly diagnosed type 2 diabetic patients recruited majority 90 (46.2%) of the
participants were recruited from the Muhimbili National Hospital, 62 (31.8%) and 43
(22.0%) recruited from Temeke Hospital and Amana Hospital respectively. One hundred
and fourteen (58.5 %) participants were female. Mean(SD) age at diagnosis was 50.5+10.6
years, with the majority of the patients (61%) having age of between 41-60 years with
about (52.8%) of the participants having at least attained a primary school education and
most of them (73.3%) living with partners. One thirty seven (70.8%) participants were
physically active. A very small proportion (7.2%) of the patients were current smokers and
the majority 166 (85.5%) had never smoked with 82 (42.1%) had a positive family history

of diabetes mellitus in their first degree relatives, (Table 1).
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Table 1: Socio-demographic characteristics among newly diagnosed Type 2 diabetic

patients

Character Frequency (n=195) Percentage (%)
Recruitment hospital

Muhimbili hospital 90 46.2
Temeke hospital 62 31.8
Amana hospital 43 22
Age group (years)

<45 75 38.5
46 to 55 52 26.7
>56 68 34.9
Sex: Female 114 58.5
Marital status

Single 21 10.8
Married 129 66.2
Divorced 11 5.6
Co-habiting 14 7.2
Widowed 20 10.3
Occupation

Unemployed 46 23.6
Casual laborer 50 25.6
Formal employment 77 39.5
Business owner with employee 10 51
Retired 12 6.2
Education level

No formal 35 17.9
Primary school 103 52.8
Secondary school 37 18.5
University/College 20 10.3
Drinking habit

Non drinker 119 61.0
Very occasional 21 10.8
Once a week 18 9.2
Twice a week 21 10.8
Twice daily 16 8.2

Smoking habits
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Never smoked 166 85.1
Current smokers 14 7.2
Past smokers 15 7.7
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On clinical and laboratory characteristics, 12 participants (6.2%) were underweight and 36
(18.5%) were obese, with 73 (37.4%) participants having a higher waist to hip ratio. Eighty
six patients (44.1%) had elevated blood pressure and about two thirds (66.2%) of the study
participants had high blood glucose. Twenty three (11.8%) patients had raised serum
creatinine. Eighty three (42.6%) had hypercholesteremia, with 48 (24.6%) and 17 (8.7%)
participants having elevated low density lipoprotein (LDL) and hyper triglycerides
respectively, (Table 2).

Table 2: Clinical and laboratory characteristics of newly diagnosed type 2 diabetes

patients

Variable Frequency (N=195) Percentage
Family history of Diabetes

Yes 82 42.1
BMI

Underweight 12 6.2
Normal 69 35.4
Overweight 78 40
Obese 36 18.5
Waist circumference

Abnormal 73 37.4
Blood pressure

Raised 86 44.1
Blood sugar

Hyperglycemic 129 66.2
Serum Creatinine

Raised 23 11.8
Total Cholesterol

Raised 83 42.6
LDL-Cholesterol

Raised 48 24.6
HDL-Cholesterol

Raised 18 9.2
Triglycerides

Raised 17 8.7

Prevalence of microvascular complication among newly diagnosed diabetic patients
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Figure 1 below summarizes the diabetic complications which were picked in the newly
diagnosed diabetic patients. A total of 104 (53.3%) patients were found to have at least
one microvascular complication, whereas peripheral neuropathy was observed in 72
(36.9%) participants, diabetic retinopathy in 30 (15.4%) and diabetic nephropathy found in
28 (14.4%) patients.

53% (n=104)
36.9% (n=72)

14.4% (n-28) 15.4% (n=30)

-'.-'... .

Nephropath —
phropathy Retinopathy
Neuropathy

Any complication

Figure 1: Distribution of the microvascular complications among 195 newly

diagnosed Type 2 diabetic patients

Clustering of Microvascular complications among the 195 participants found to have
diabetic complications at diagnosis

Of the 195 newly diagnosed type 2 diabetic patients, more than half 104(53.3%) were
found to have at least any complication, out of whom 72 (36.9%) had only one
complication, 24 (12.3%) had two complications and 8 (4.1%) had three complications.

(Table 3)
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Table 3: Clustering of microvascular complications among newly diagnosed Type 2

diabetes patients

Variable Frequency (n=195) Percentage
No complication 91 46.7

Only one complication 72 36.9

Two complications 24 12.3

Three complications 8 4.1

At least any complication 104 53.3

Prevalence of nephropathy and associated factors

Diabetic nephropathy was determined by the presence of macroalbuminuria and or low e-
GFRreat0f< 60 mL/min/1.73 m2.

The prevalence of microalbuminuria was 19 (9.7%) of the participants and 13 (6.7%) had
macroalbuminuria (Figure 2) Of the total participants screened, 26 (13.3%) had eGFR¢reat<
60 mL/min/1.73 m2. out of whom 25 had Stage Ill and 1 had stage IV diabetic
nephropathy (Figure 3).

Of the 195 patients studied, the overall diabetic nephropathy prevalence was 28 (14.4%) of
whom 2 (7.1%) patients had proteinuria only, 15(53.6) patients have low eGFR only and
11 (39.3) has both proteinuria and low eGFR (Figure 4)
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83.6% (n= 163)

_9.7% (0= 19)

. ———__6.7%(r=13)

Normoalbuminuna ' /
Microalbuminuria

Macroalbuminuria

Figure 2: Albuminuria findings among the 195 newly diagnosed Type 2 diabetic

patients

The proportion of patients with nephropathy was higher among widows (40%) compared
to

those who were married (14.7%), or cohabiting (7.1%) (p=0.002). (Table 4) Also a higher
waist circumference was more prevalence in patient with compared to those without
nephropathy (23.9 % versus 9.1%) (P-value 0.009) (Table 5) Elevated total cholesterol
was significantly more common in those with nephropathy compared those without
nephropathy

(33.7% versus 12.5%) (p- 0.001) as shown in Table 5
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59.5% (n=116)

27.2% (1=53)

12.8% (n=25)

Stage I1
Stage I1I

Stage TV

Figure 3: Diabetic nephropathy stages by low e-GFR in the 195 newly diagnosed Type
2 diabetes patients
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Figure 4: Prevalence of Diabetic Nephropathy among newly diagnosed Type 2

diabetic patients assessed by a low e-GFR and Proteinuria (N-28)

Prevalence of peripheral neuropathy and associated factors

Overall prevalence of peripheral neuropathy was 72(36.9%) among 195 newly diagnosed
type two diabetic patients. Peripheral neuropathy picked by neuropathy symptoms (DNS)
was 63/72 (87.5%) and that picked by neuropathic signs (DNE) was 59/72 (81.9%), with
50/72 (69.4%) of the neuropathy being picked by both methods, (Figure 5)

The proportion of patients with neuropathy increased with increasing age, with the lowest
proportion being among those aged below 45 years (20.0%) compared to (47.5%) among
those aged above 45 years (p<0.001).(Table 4)

The proportion of patients with neuropathy was higher among those who were widowed
(70.0%) compared with those who are divorced (63.7%) followed by those who were
single (23.6%), married (23.8%), or cohabiting (57.1%) (p=0.006). (Table 4)
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The proportion of patient with neuropathy was higher in patients who had no formal
education (67.5%) compared with those with university education (35.0%) followed by
primary education (33.0%) and secondary education (21.6%) (p=0.001) (Table 4)

Family history of diabetes in the 1% degree relative was observed to be more associated
with neuropathy (40.2%) compared with those with no family history (26.5) (P= value
0.044) (Table 4)

Peripheral neuropathy was more common among participants with elevated high blood
pressure (54.7%) compared to non-hypertensive (22.9%) (p=<0.001). (Table 5)

Level of education, alcohol and smoking habit were not observed to be statically associated
with any of the complications

63% (n=123)

36.9% (n=72)
32.3% (n=63)
30.2% (n=59)
. l 25.6% (n=50)
. 7

No Neuropathy Overall
era ——— /
peripheral By DNS Only ByDNEOny .
neuropathy By both DNE
and DNS

Figure 5: Peripheral neuropathy findings among the 195 newly diagnosed Type 2
diabetes patients

Prevalence of diabetic retinopathy

The overall prevalence of retinopathy was 30/195 (15.4%) of which 25/30 (83.3%)
participants had non proliferative retinopathy and 5 (16.7%) participants had proliferative
retinopathy. (Figure 6)



27

Elevated serum Creatinine was significantly more common in those with retinopathy
compared those without retinopathy (34.8% versus 12.5%) (p- 0.012) (Table 5)
Microalbuminuria was significantly more common in those with retinopathy compared
those without retinopathy 42.1% versus 12.5%) (p- 0.003) and nephropathy was more
common in patient with retinopathy than those without retinopathy 33.3% vs 10.5% (p-
0.001) (Table 5)

Retinopathy was observed more in patients with elevated blood pressure (20.9%)
compared with those with normal blood pressure (11%) although the difference was not

statistically significant with (P = 0.057) (Table 5)

83.3% (n=25)

16.7% (n=5)

Proliferative Diabetic Retinopathy

—

Non-Proliferative Diabetic
Retinopathy

Figure 6: Distribution of diabetic retinopathy among newly diagnosed diabetic
patients (N=30)
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Table 4: Association between microvascular complications and socio-demographic among newly diagnosed diabetic patients

CHARACTERISTI TOTAL Any p Nephropa p Retinop p Neuropathy p
CS complicati value thy value athy Val (n, %) value
ons (n, %) (n, %) ue
(n, %)
195 N=104 N=28 N=30 N=72 (36.9)
(53.3) (14.4) (15.4)
Recruitment
hospital
Muhimbili hospital 90 46 (51.1) 0.384 13(14.4) 0.456 9(10.0) 0.0 33(36.7) 0.912
65
Temeke Hospital 62 31(50.0) 7(11.3) 10(16.0) 22(35.5)
Amana Hospital 43 27(62.8) 8(18.6) 11(25.6) 17(39.5)
Age group (years)
Less than 45 75 29 (38.7) 4 (9.8) 10 (13.3) 15 (20.0)
46 to 55 52 28 (53.8) 0.001 16(13.1) 0.151 8(15.4) 0.7 18(34.6) 0.001
75
56 and above 68 47 (69.1) 8 (25.0) 12 (17.6) 39 (57.3)
Female gender 114 64 (56.1) 0.351 19(16.7) 0.276 13(11.4) 0.0 45(39.5) 0.452
68
Marital status
Single 21 8 (38.1) 0(0.0) 2 (9.5) 6 (28.6)
Married 129 62 (48.1) 19 (14.7) 19 (14.7) 37 (28.7)
Divorced 11 8 (72.7) 0.013 0(0.0) 0.001 1(9.1) 0.6 7(63.6) 0.001
01
Co-habiting 14 10 (71.4) 1(7.1) 3(21.4) 8 (57.1)
Widowed 20 16 (80) 8 (40.0) 5 (25) 14 (70.0)

Occupation
Unemployed 46 27 (58.7) 10 (21.7) 4 (8.7) 21 (45.7)
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Casual laborers
Formal employment

Business owner
Retired

Education level
No formal
Primary school

Secondary school
University/College
Fhx of diabetes

50
77

10
12

35
103

37
20
82

30 (60)
37 (48.1)

4 (40)
5 (60)

28 (80)
54 (52.4)

13 (35.1)
9 (45)
45 (54.9)

0.549

0.001

0.713

4(8.0)
7 (14.3)

5 (17.9)
1(10.0)

3(8.6)
17(16.5)

4 (11.1)
0(0.0)
13 (11.5)

9 (18)
0.488 14 (18.2)

2 (20)
1(8.3)

6 (17.1)
0.621 18 (17.5)

3(8.1)
3 (15)
0.216 10 (12.2)

0.5
70

0.5
86

0.2
93

19 (36.0)
25 (33.8)

2(20.0)
5 (41.7)

23 (65.7)
34 (33.0)

8(21.6)
7 (35.0)
35 (42.7)

0.622

0.001

0.044
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Table 5: Association between microvascular complications, Clinical and laboratory characteristics of newly diabetic patients

CHARACTERISTI TOTA Any p- Nephropa p- Retinopa p-value Neuropathy p-value
195 104 (53.3) 28 (14.4) 30 (15.4) 72 (36.9)

Waist
Abnormal 73 41 (56.2) 0540 16(23.9) 0.009 13(17.8) 0.468 26 (35.6) 0.878
Blood pressure
Hypertension 86 59 (68.6)  <0.001 13(15.1) 0.839  18(20.9) 0.057 47 (54.7) <0.001
Blood glucose level
Hyperglycemic 129 75(58.1)  0.060 31 (24) 0.237 22(17.1) 0.366  47(36.4) 0.085
Serum Creatinine

Raised 23 22(95) <0.001 20(87.0) <0.001 8(34.8) 0.012  10(43.5) 0.153
Lipid-Total
Raised 83 50 (60.2)  0.096 20(24.1) 0001 14(16.9) 0.621  32(38.6) 0.764
LDL-Cholesterol
Raised 48 30(625) 0143 10(20.8) 0.158 8(16.7) 0.777 21 (43.8) 0.302
HDL-Cholesterol
Raised 18 13 (72.2) 0.092 6(38.9) 0.058 5(27.8) 0.126  8(44.4) 0.609
Triglycerides
Raised 17 10 (58.8) 0.635 4(23.5) 0259 5(29.4) 0.093 5(29.4) 0.605
Microalbuminuria N/A N/A N/A
Absent 176 22(12.5)  0.003

Present 19 8(42.1)
Nephropathy N/A N/A N/A
Absent 153 16 (10.5) <0.001

Present 42 14 (33.3)




31

Mean values of associated factors for microvascular complications among newly
diagnosed diabetes patients

The mean£(SD) of the associated factors among newly diagnosed Type 2 diabetes patient
which were statistically significantly higher were age for any complications (53.58+11.15
versus 47.49+9.13) <0.001, nephropathy (54.60+12.32 versus 49.32 + 9.76) 0.004 and
neuropathy (55.03+£10.60 versus 48.47+£9.93) <0.001. Also the level of serum Creatinine
was significantly higher for any complications (96.30+£29.50 versus 76.72+14.02) <0.001,
neuropathy (116.4+31.31 versus 77.9 +14.23) <0.001 and retinopathy (96.84+33.2193
versus 84.34+22.63) 0.011.Higher lipid total cholesterol was significant higher in patients
with any complication (5.44+1.59 versus 4.96+£1.10) 0.016 and nephropathy (2.83+1.19
versus 5.03+£1.30) 0.001. LDL cholesterol was significantly elevated in patients with any
complications (2.61+1.10 versus 2.33+.86) 0.049 and nephropathy (5.03+1.30 versus
2.83+1.19) 0.009 as compared to those patients without these microvascular complications

as shown in Table 6 below.



Table 6: Demographic and laboratory predictors of chronic complications among newly diagnosed diabetes patient
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Associat
ed
factors

Total
Age

BMI

S.creati

T.Chole

LDL

HDL

Triglyce

With
Without
With
Without
With
Without

With
Without

With
Without

With
Without

With
Without

Any
complicati
on (n, %)
n 0/

104 (53.3)

53.58+11.1
47.49+9.13

26.45+5.12
25.44+4.58

96.30+£29.5

76.72+14.0
2

5.44+1.59
4.96+1.10

2.61+1.10
2.33+.86

1.53+.72
1.49+.53

2.10+8.23
1.19+51

p-value

<0.001

0.149

<0.001

0.016

0.049

0.673

0.294

Nephropathy
(n, %)
42 (21.5)

54.60+12.32
49.32 +9.76

26.567+5.33
25.7+4.74

116.4+31.31
77.9+£14.23

5.90+1.55
5.03+1.30

2.83%+1.19
2.38+0.92

1.67+0.83
1.46+0 .57

1.41+0.71
1.75+6.79

p-value

0.004

0.348

<0.001

0.001

0.009

0.593

0.753

Retinopathy
(n, %)
30 (15.4)

52.37+12.06
50.11+10.26

25.95+4.82
25.92+4.89

96.84+33.2193
84.34+22.63

5.34+1.68
5.19+1.34

2.42+1.04
2.48+0.99

1.62+0.95
1.48+0.56

1.32+0.71
1.74+6.54

p-value

0.282

0.982

0.011

0.604

0.753

0.274

0.735

Neuropathy
(n, %)
72 (36.9)

55.03+10.60
48.47+9.93

26.57+5.139
25.65+4.73

89.14+23.30
85.01+25.50

5.28+1.6
5.17+£1.32

2.49+1.02
2.46%0.99

1.50+0.58
1.50+0.66

1.25+0.60
1.88+7.31

p-value

<0.001

0.225

0.288

0.622

0.864

0.983

0.502
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Associated factors for microvascular complications among newly diagnosed diabetic
patients by logic regression analysis

On univariate analysis; factors which were significantly associated with presence for
nephropathy were age > 45 (OR 2.36, CI 1.085- 5.151) p value0.030 being widowed (OR
24.44, Cl 2.727- 29.09) p value0.004, hyperlipidemia (OR 3.56, ClI 1.732 — 7.333),
0.001(Table 7)

On multivariate analysis for nephropathy and associated factors family history of diabetes;
obesity, higher waist — hip circumference and hyperlipidemia were shown to be

independent predictors of nephropathy in the newly diagnosed diabetic patients (Table 8)

Associated factors which were statistically significant on univariate analysis for
neuropathy were Age > 45 (OR 3.41, Cl 1.693- 6.856), 0.001 being divorced (OR 5.60, ClI
1.146- 27.37), 0.033 widowed (OR 4.80, CI 1.251- 18.42), 0.022, having no formal
education (OR 0.49, CI 0.228-1.090), 0.019 family history of diabetes (OR 1.86, Cl 1.015
—3.421), 0.045 and high blood pressure (OR 2.94, CI 1.580 — 5.468), 0.001. (Table 7)

On multivariate analysis age, no formal education, family history of diabetes, and high

blood pressure were shown to be independent predictors of neuropathy. (Table 8)

Other associated factors which were analyzed on univariate logistic regression but were not
statistically significant included level of education, occupation, gender, smoking history,
BMI, blood pressure (Table 7)

While for diabetic retinopathy only elevated blood pressure blood pressure (OR 2.14, CI
0.968 — 4.731), and underweight (OR 4.43, ClI 1.057- 18.55) were identified to be the
statistically significant on univariate analysis,

None of the associated factors were significant in multivariate analysis (Table 8)

Logistic regression were also performed between microalbinuria and Nephropathy and
retinopathy

Microalbuminuria was significant associated with retinopathy (OR 4.10, Cl 1.4-11.84)
0.009 shown to be independent predictors of nephropathy (Table 9)

On multivariate analysis retinopathy (OR 4.49, CI 1.916- 10.56) shown to be independent
predictors of nephropathy (Table 9)



Table 7: Univariate analysis on any complication, neuropathy, retinopathy and nephropathy among newly diagnosed diabetic
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patients

characteristics Any complication Pvalue Nephropathy Pvalue Retinopathy P Value Neuropathy P value
Odds (95% CI) Odds (95% CI) Odds (95% CI) Odds (95% ClI)

Age group (years)
46 and above 2.64 (1.46-4.79) 0.001 2.36 (1.09-5.15) 0.030 1.30 (0.57-2.95) 0.531 3.41 (1.693- 6.856) 0.001
Gender
Female 1.31 (0.74-2.32) 0.352 1.56 (0.76-3.19) 0.225 0.49 (0.21-1.07)  0.071 1.36 (0.735- 2.527)  0.325
Marital status
Married 1.50 (0.58-3.87) 0.398 4.81(0.62-37.54) 0.134 1.64 (0.35-7.63)  0.527 1.19 (0.406-3.497) 0.750
Divorced 4.33 (0.88-21.3) 0.071 2 (0.11-35.41) 0.636 0.95(0.01-11.8)  0.968 5.60 (1.1146-27.37) 0.033
Co-habiting 4.06 (0.95-17.4) 0.059 8 (0.79-81.33) 0.079 2.59(0.37-17.9)  0.335 1.28 (0.276-5.934)) 0.752
Widowed 6.50 (1.59-26.5) 0.009 24.44 (2.73-219.1) 0.004 3.17 (0.54-18.7)  0.203 4.80 (1.251-18.42) 0.022
Occupation
Casual laborer 1.06 (0.47-2.39) 0.897 0.71 (0.27-1.84) 0.479 2.31 (8.08) 0.192 0.80 (0.349-1.842)  0.602
Formal employment 0.73 (0.33-1.65) 0.453 0.73 (0.28-1.89) 0.513 2.69(0.78-9.29)  0.117 0.56 (0.236-1.338)  0.193
Business owner with 0.53 (0.20-1.37) 0.188 0.94 (0.32-2.78) 0.917 1.75 (0.40-7.64)  0.457 0.62 (0.226-1.711)  0.358
employee
Retired 0.47 (0.12-1.89) 0.287 0.32 (0.04-2.75) 0.296 2.63(0.41-16.8)  0.309 0.39 (0.074-2.043) 0.264
Education level
Primary school 0.28 (0.11-0.69) 0.006 1.28 (0.49-3.29) 0.605 1.02 (0.37-2.83)  0.964 0.49(0.228-1.090)  0.019
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Secondary school
University/College
Drinking habit

On special occasions
only

Once a week
Twice a week
Twice daily

Family history of
diabetes

BMI
Underweight
Overweight
Obese

Waist circumference

Abnormal
Blood pressure
Hyper-tensive

Blood sugar

0.14 (0.05-0.39)
0.21 (0.06-0.69)

0.40 (0.15-1.07)

1.61 (0.57-4.57)
0.88 (0.35-2.24)
0.80 (0.28-2.28)
1.11 (0.63-1.97)

1.28 (0.37-4.44)
0.92 (0.48-1.75)
1.44 (0.64-3.27)

1.20 (0.67-2.15)

3.11 (1.72-5.63)

<0.001
0.010

0.067

0.374
0.794
0.681
0.713

0.694

0.792

0.383

0.540

<0.001

0.63 (0.18-2.19)
1.33 (0.36-4.93)

0.52 (0.14-1.88)

1.19 (0.39-3.63)
0.33 (0.07-1.49)
0.72 (0.19-2.69)
1.71 (0.86-3.39)

0.61 (0.12-3.07)
0.50 (0.22-1.16)
0.65 (0.27-1.58)

1.94 (0.97-3.88)

1.06 (0.53-2.11)

0.463
0.666

0.317

0.755
0.148
0.621
0.128

0.551

0.108

0.346

0.060

0.867

0.43 (0.01-1.86)
0.85 (0.19-3.86)

0.30 (0.04-2.84)

1.20 (0.31-4.59)
1.88 (0.61-5.79)
2.00 (0.58-6.93)
0.65 (0.29-1.47)

4.43 (1.06-18.6)
1.61 (0.59-4.35)
2.14 (0.69-6.66)

1.34 (0.61-2.95)

2.14 (0.97-4.73)

0.256
0.836

0.255

0.790
0.275
0.274
0.295

0.042

0.348

0.190

0.469

0.060

0.29(0.105-0.815)
0.35(0.105-1.181)

0.34(0.095-1.231)

1.64(0.600-4.485)
1.03(0.383-2.746)
1.23(0.417-3.632)
1.86(1.015-3.421)

1.14 (0.310-4.215)
1.21 (0.605-2.420)
1.01 (0.419-2.413)

0.943(0.506-1.756)

2.94()1.580-5.468

0.081
0.092

0.1000

0.334
0.960
0.707
0.045

0.841

0.590

0.990

0.853

0.001
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Hyperglycemic

Lipid-Total Cholesterol

Raised
LDL-Cholesterol

Raised

HDL-Cholesterol

Raised

Triglycerides
Raised

1.77 (0.97-3.23)

1.63 (0.92-2.89)

1.64 (0.84-3.21)

2.46 (0.84-7.18)

1.28 (0.47-3.50)

0.061

0.097

0.144

0.100

0.635

1.58 (0.74-3.39)

3.56 (1.73-7.33)

1.75 (0.83-3.69)

2.58 (0.93-7.14)

1.59 (0.53-4.79)

0.239

0.001

0.142

0.068

0.412

1.49 (0.63-3.56)

1.22 (0.56-2.66)

1.14 (0.47-2.75)

2.34 (0.77-7.13)

2,55 (0.83-7.86)

0.368

0.622

0.777

0.135

0.103

1.79(0.910-3.491)

1.12 (0.611-2.052)

1.36 (0.688-2.689)

1.38 (0.506-3.735)

0.621 (0.194-1.986)

0.087

0.714

0.377

0.532

0.422
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Table 8: Multivariate analysis on any complication, neuropathy, retinopathy and nephropathy among newly diabetic patients

Characteristics

Any
complications
Odds (95% CI)

P value

Nephropathy
Odds (95% CI)

P
value

Retinopathy
Odds (95% ClI)

P Value

Neuropathy
Odds (95% CI)

P value

Age group (years)
Female gender
Widowed

Non formal-
education

Drink twice daily

Smoking habits
current smoker
Family history of
Diabetes

BMI -obese
Higher waist
circumference
High Blood
pressure

Hyperglycemia
Serum Creatinine
Lipid-Total
Cholesterol

LDL-Cholesterol
HDL-Cholesterol
Triglycerides

1.62 (0.81-3.25)
1.04 (0.45-2.42)
1.44 (0.50-4.19)
0.21(0.07-0.58)

0.89 (0.45-1.78)
1.01 (0.37-1.78)

1.36 (0.71-2.76)

0.95 (0.45-2.62)
1.36 (0.63-2.03)

2.32 (1.18-2.97)

1.88 (0.97-4.55)
52.8(4.6-599.8)
1.21 (0.5-3.68)

1.19 (0.45-2.93)
1.85 (0.52-3.17)
0.81 (0.24-6.61)

0.175
0.930
0.502
0.003

0.749
0.985

0.352

0.900
0.436

0.014

0.064
0.001
0.678

0.721
0.344
0.716

2.11 (0.83-5.32)
0.97 (0.34-2.78)
5.86 (0.66-51.94)
0.86 (0.26-2.84)

0.56 (0.23-1.37)
0.81 (0.19-3.23)

2.56 (1.13-5.79)

0.34 (0.13-0.93)
3.01 (1.11-8.15)

0.45 (0.18-1.12)

1.68 (0.71-3.99)
40.8 (7.7-215.3)
5.01 (1.79-14.44)

0.59 (0.21-1.65)
2.35 (0.70-7.90)
0.89 (0.23-3.44)

0.115
0.956
0.113
0.805

0.204
0.756

0.025

0.035
0.033

0.087

0.237
<0.001
0.008

0.312
0.619
0.874

1.11 (0.42-2.95)
0.54 (0.19-1.56)
2.01 (0.38-10.8)
0.75 (0.23-2.51)

0.98 (0.39-2.42)
1.34 (0.40-4.47)

0.62 (0.26-1.51)

1.97 (0.68-5.72)
1.24 (0.45-3.41)

2.08 (0.84-5.16)

1.29 (0.51-3.30)
2.95(1.03-8.44)
0.86 (0.26-2.92)

0.81 (0.23-2.84)
1.68 (0.44-6.41)
1.88 (0.51-6.96)

0.830
0.256
0.415
0.644

0.956
0.638

0.294

0.213
0.679

0.116

0.592
0.044
0.811

0.738
0.452
0.345

2.44 (1.08-5.49)
1.17 (0.47-2.88)
0.87 (0.26-2.86)
0.49 (0.19-1.27)

1.14 (0.55-2.39)
0.76 (0.24-2.42)

2.25 (1.13-4.48)

1.19 (0.53-2.70)
0.89 (0.38-2.07)

2.27 (1.11-4.64)

1.84 (0.89-3.82)
0.23(0.01-92.56)
0.65 (0.25-1.73)

1.72 (0.60-4.93)
1.19 (0.35-4.10)
0.59 (0.15-2.36)

0.032
0.739
0.815
0.013

0.724
0.645

0.049

0.667
0.791

0.001

0.101
0.629
0.390

0.309
0.776
0.459
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Table 9: Association between microalbuminuria, nephropathy and retinopathy
among the newly diagnosed diabetic patients

Variable Odds ratio 95% Confidence Interval p-value
Lower limit Upper limit
Nephropathy 4.49 1.916 10.56 0.001

Microalbuminuria 410 1.421 11.842 0.009
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CHAPTER FOUR

DISCUSSION

Prevalence of chronic complications

In this study, prevalence of at least one microvascular complications in the recruited 195
newly diagnosed type 2 diabetes patients in Dar es Salaam was 53.3%. These findings
indicate a huge burden of microvascular complications in these newly diagnosed patients
with diabetes mellitus. A study by Harris et al. showed that the onset of newly diagnosed
T2DM probably occurs even earlier than 4—7 yr before clinical diagnosis (2) Based on this
study results this proportion is higher when compared with similar cross-sectional studies
that have been done in India which reported low prevalence rates of at least any
microvascular complications, ranging from 13 to 32% (3,4)

This variability in the prevalence may be due to difference in age at T2DM diagnosis,
sample size, existing diagnostic facilities, and/or variable diagnostic criteria followed by
the studies.

Prevalence of retinopathy, neuropathy, microalbuminuria and nephropathy were observed
in 15.4%, 36.9%, 9.7% and 14.5% respectively.

The prevalence of retinopathy among these newly diagnosed patients in Dar es Salaam is
slightly lower to most studies done in other part of Africa. Mbanya and Sobngwi (18) for
instance, looked at the prevalence of diabetic complications in Africa and reported
retinopathy prevalence at diagnosis of 21-25% among type 2 diabetes patients. Similar
diabetes prevalence rates among new diabetic patients have also reported elsewhere,
(17,45).Lower prevalence at diagnosis have however also been documented from studies
done by Sosale et al from Southern India (3,46,47), by de Fine Olivarius from Denmark
and Tapp RJ et al from Australia with the prevalence of 5%, 6.2% and 6% respectively.
Higher retinopathy prevalence were reported in the large study conducted in UK, United
Kingdom Prospective Diabetes Study (UKPDS) which found DR prevalence of 35%

among newly diagnosed diabetes patents (48)
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The prevalence of DR in this study was within the limits of the international range,
although it is difficult to ascertain the reasons for such difference in prevalence rates
among various studies in various populations but race, age at diagnosis, method of
detecting DR, health care facilities, and other risk factors could have contributed to the

variations in the reported DR prevalence among different communities

Peripheral neuropathy in the current report was observed in more than one third (36.9% )
of the patients, a prevalence that is almost similar with studies done in other part of the
world like Northern India, Saudi Arabia and in Taiwanese patients with reported
prevalence of 29%, 38%,33.9% respectively (36,49,50). Higher peripheral neuropathy
prevalence of 52% was observed in Tehran Iran . However Sosale et al (3), Karmakar et al
(51), observed a lower prevalence of diabetic peripheral neuropathy in 13.% and 9%

patients respectively at diagnosis in their studies.

This difference in prevalence between our study and other study as explained by various
authors(22). This could have been contributed, probably our patients attend the diabetes
Clinic much later because of less awareness of the disease, while genetic predisposing to
develop complications cannot be ignored, exposure to a longer duration of asymptomatic
high blood glucose due to poor access to adequate health care facilities and personnel due
to lower socioeconomic status and lack of awareness of the disease and its detrimental
consequences may also be a contributory factor.

Hence both genetic factors and low awareness of the disease and its complications may
contribute to this high prevalence of chronic complications among newly diagnosed

diabetic patients in Dar es Salaam.

Microalbiminuria (MA) is the first clinically detectable stage of involvement of the kidney,
Several epidemiological studies reported prevalence rates of Microalbiminuria ranging
between 8-32% among T2DM (34,35,52-55) the prevalence of Microalbiminuria in the
present study is 9.7%, which is within the international range and is almost similar with
studies done by W. Gatling et al (52) and S. M. marshall et al (53)in the white UK
population revealed a prevalence of microalbuminuria of 7% and 9% respectively . This
finding was clearly lower than the equivalent rates reported in the other studies (54,55) and

the differences could be attributed to the method of assessment or study design.
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It is established that once Microalbiminuria is present, it is most likely to progress to
proteinuria, over the next 5-10 years, in 20— 50% of subjects. With the presence of MA, it
is as well recognized to cause decline in renal function varies but the average loss in
glomerular filtration remains around 10-12 ml/min/year and is accelerated by hypertension
(56), though it is potentially reversible. Microalbiminuria is also strongly associated with
traditional cardiovascular risk factors and cardiovascular complications and events(55).
MA is also associated with other diabetes complications such as retinopathy and
neuropathy. The association is held even after adjustment for other cardiovascular risk
factors such as age, hypertension, smoking, dyslipidemia, abdominal obesity and

hyperglycemia

The prevalence of Diabetic nephropathy in earlier studies has shown that nephropathy is
present in about 15-18% of patients with newly diagnosed type 2 diabetes(57).This present
study showed that almost quarter 14.4% of the participants developed nephropathy; this
finding is nearly similar to studies done in most parts of world. * Harrzallah F et al in Tunis
(58). Observed nephropathy in 13%,and Navneet Agarwal et al found the prevalence of
17.34% in Mumbai, but higher prevalence was reported by Weerasuriya (17) observed
diabetic nephropathy prevalence of 29% in newly diagnosed Sri Lanakan diabetic patients.
However there are also studies reporting low prevalence like studies done by Sosale from
southern India, the UKPDS and Iraj Heydari et al in Tehran Iran which reported prevalence
of 1%, 7% and 10% respectively.

Even higher diabetic nephropathy prevalence have been also reported in other countries
like reports from India and western studies is due to delay for medical seeking behavior,
delayed screening/ earlier detection of diabetes or a change in risk factors in unclear.
Furthermore, the observed differences may be due to the difference in the study designs,

methodologies and possibly ethnic differences among various populations.

Associated risk factors in newly diagnosed diabetes patients with microvascular
complications

In the present study majority of the patients (61%) were from the younger age group of 41-
60 years and 22.6% from the age group of 35- 40 years. This young age of diabetes

presentation has also been seen in other prevalence studies from most developing
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countries, where the age range at presentation is 45 -64 years, whereas a higher age at
diagnosis of diabetes from developed countries group > 65 years. Younger age of onset
implies that these patients develop diabetes in the most productive years of their life and
they have greater chance of developing complications. Both environmental and genetic

factor might explain the younger onset of age with high prevalence of diabetes.

The present study found that advanced age more than 46yrsof age was associated with a
2.8 fold likelihood of developing of peripheral neuropathy compared with lower age, this
finding was statically significant in both univariate and multivariate analysis, In many
other previous studies, advanced age has been reported a significant risk factor for diabetic
neuropathy in Type 2 diabetes (10,48,49)

A number of biological alteration associated with aging process are recognized to facilitate
the effect of age on diabetic neuropathy. These include increase in the production of
advanced glycosylation end-products, defects in the polyol pathway, and impaired
resistance to oxidative stress (59) important factors in development of diabetic neuropathy.
Increasing age seems to be a strong risk factor for diabetic neuropathy, independent of the

duration of diabetes mellitus and glycaemic control (59).

No formal educational level of patients with diabetes complications in our study was
associated with likelihood of developing any complication and peripheral diabetes
neuropathy, this it may contribute and play as the determinant for individuals who require a
careful elaborated plan on the reeducation of eating habits, physical activity and
pharmacological treatment.

Randomized study performed in a German Center of Diabetes identified that among
socioeconomic aspects, a low level of education can interfere with the learning effect of
diabetes-related care(60). The low level of education can make it difficult for individuals to

understand essential care for the control of the disease and prevention of complications(61)

Prevalence of high blood pressure found in this study (44.1%) were similar that of UKPDS
in African Caribbean population subset but was lower in comparison to other ethnic group.
In our study high blood pressure was 2.3 fold higher chance of developing any
complications and 2.2 fold likelihood of developing peripheral neuropathy this findings
was consistence with other studies done by Al-Mahroos et al (3,10).
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The underlying mechanism by which hypertension may lead to microvascular
complications is obscure. However, an alternative explanation might relate to a direct

blood pressure load or hemodynamic stress effect(62).

Family history of diabetes in the 1% degree relative independently of other risk factors
considered, the odds of having diabetes nephropathy and neuropathy were, respectively,
2.5 and 2.2 times higher. Previous studies have indicated almost the same relationship,
versus people without a family history of diabetes, those who have a family history of
diabetes are two to six times as likely to have type 2 diabetes in the US (63)More
specifically, a recent study based on NHANES and other studies data found that family
history of diabetes was significantly and independently associated with diabetes in U.S.

adults (based on self-reports)(64)

In this study nephropathy was significantly related to obesity, those who were obese as
picked by higher waist circumference were 3fold chances of developing nephropathy
compared with those with normal circumference. This findings was as well observed in a
study done by Martina Tomic et al (65) . Obesity accompanying type 2 diabetes is known
to be closely linked with insulin resistance and elevated sympathetic nervous activity.
These findings suggest that elevated sympathetic nerve activity associated with insulin
resistance may contribute to the onset and maintenance of cardiovascular and renal

complications in diabetes, and hypertension in obesity(66)

In this study age was not a significant factor associated with DR, this finding is similar to
those cited by other studies which have shown that older age at diagnosis of DM is a risk
factor for the presence of DR (67) which could account for the differences in the

prevalence of DR in the previously cited studies(68,69)

The other risk factors of hypertension, hyperlipedemia, BMI and smoking were also not
associated with DR, although hypertension is a recognized risk factor in type 2 DM
patients with DR [(69,70). Van Leiden et al.(70) reported positive association with BMI
while Nguyen et al.(71) and Owens et al. (72) reported negative association. Surprisingly

the UKPD study(69) showed that the severity of DR was more in leaner than obese women
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Our multivariate logistic regression analyses indicated that patients with DR were 4 times
more likely to have microalbuminuria and overall diabetic nephropathy compared with
those without diabetic retinopathy, this finding was similar with a cross sectional study
conducted by El-Asrar et al (73) which showed that patient with retinopathy were DR
were 4.37 times to develop nephropathy. Several other studies have shown that the
presence of DR itself may divulge patients at risk of DN (13,74). Villar et al (15) also
demonstrated that DR was one of the most important risk factors for the development of
incipient nephropathy in normoalbuminuric, normotensive patients irrespective of the type
of diabetes.

This finding may be helpful in adopting clinical significance of retinopathy as a strong

predictor of nephropathy.

Implication of the study finding

The findings of this study need to be viewed of the practicalities of the current Tanzanian
situation. The prevalence of microvascular complications at diagnosis among newly
diagnosed diabetes patients is alarming. The morbidity, mortality and reduction in quality
of life conferred by these complications are also likely to be high. While such data on long
term morbidity and mortality are missing in Tanzania, literature from other parts of the
world suggests that these sequelae confer a significant impact on everyday functioning,
quality of life and increased mortality.(75,76)

Type diabetes mellitus is a common disease that is associated with high mortality and
morbidity from macrovascular and microvascular disease. It is largely the complications
associated with diabetes which make it such a major public health problem.(75,76)

In a study done by A. Ruigbmez et al,(77) who were looking the diabetes, related
complication at the time of diagnosis of T2DM as an important prognostic factor, they
found that 360 (33%) patients already presented with one or more of T2DM complication
at the time of first diagnosis, and 437 (41%) developed a new complication related to
T2DM during an average follow-up time of three years and eight months, while among
those with history, the risk of developing a new T2DM complication was twice as greater.
On mortality; Patients who developed a new T2DM complication had a twofold increased
risk of dying during the follow-up period compared to those with no complication, while



45

the mortality rate among patients with history of a complication was two times greater

compared to diabetic patients with no history

As recommended by different authors(78,79)The findings of this study warrant an active
search among newly diabetes patients for microvascular complications, primary health care
practitioners can screen for diabetes complications and associated risk factors to all
diabetes patients irrespective of their diabetes duration. The tools to detect such
complications are fairly simple, rapid and not overly costly and there should not be a

reason to miss this population who may require assistance beyond standard treatment.

Study limitations

Our study has several limitations. First, this study is a clinic based study. This could have
introduced some degree of referral bias and the result cannot be generalized in the
population

Second, some factors, including dyslipidemia and hypertension, are not only associated
risk factors for microvascular complications but also consequences of renal damage. As a
result, causality between these factors is impossible to conclude

Third, although we excluded the patients who were younger than 30 years when diagnosed
with DM and were receiving insulin therapy in the current study, it is possible that the
sample does not uniformly consist of type 2 DM patients.

Despite these limitations, our study strongly suggests that the burden of diabetes
microvascular complications will grow in the coming decades, both in population size and
costs, and will have significant impacts on the lives of Tanzanians, the Government and the

financial stability of health insurance Funds.
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CHAPTER FIVE

Conclusions

The present study was the first national hospital based urban study of microvascular
complications among newly diagnosed diabetes mellitus. The study showed prevalence and
associated risk factors similar to those shown in other studies. It is of concern that
considerable proportion of patients had clinically significant morbidity at diagnosis and for
years before diagnosis of diabetes and its complications. In our study prevalence of any
microvascular complications of diabetes among newly diagnosed diabetes patients was
high stood at 53.3%, neuropathy was 36.9%, nephropathy was 14.5%, and retinopathy was
15.4%.

Recommendations

Due to the high rate of microvascular complications among newly diagnosed diabetes
patients found in this study (53.3%) it is recommended that, one of the major strategy will
be identifying diabetes mellitus early, preferably at the community level, and those

diagnosed with diabetes handled early to prevent them from getting the complications.



47

REFERENCES

10.

Aguiree F, Brown A, Cho N, Dahlquist G, Aguiree, Brown, Cho, Dahlquist,
Dodd, Dunning ... & Whiting. IDF Diabetes Atlas. IDF Diabetes Atlas - sixth Ed
[Internet]. 2013;155.

Harris MI, Klein R, Welborn TA, Knuiman MW. Onset of NIDDM occurs at
least 4-7 yr before clinical diagnosis. Diabetes Care. 1992. P. 815-9.

Sosale A, Prasanna Kumar KM, Sadikot SM, Nigam A, Bajaj S, Zargar a H, et
al. Chronic complications in newly diagnosed patients with Type 2 diabetes
mellitus in India. Indian J Endocrinol Metab [Internet]. 2014;18(3):355-60.

Bansal D, Gudala K, Esam HP, Nayakallu R, Vyamusani RV, Bhansali A.
Microvascular Complications and Their Associated Risk Factors in Newly

Diagnosed Type 2 Diabetes Mellitus Patients. Int J Chronic Dis

Ritz E, Ogata H, Orth SR. Article smoking: a factor promoting onset and
progression of diabetic nephropathy. 2016;54-63.

Joanne w.y. yau m, 1, sophie |. Rogers m, 1, ryo kawasaki p, 1, et al. Global
prevalence and major risk factors of diabetic retinopathy. Diabetes care. 2012;35.

Al-rubeaan K, Youssef AM, Subhani SN, Ahmad NA, Al-sharqgawi AH, Al-
mutlag HM, et al. Diabetic Nephropathy and Its Risk Factors in a Society with a
Type 2 Diabetes Epidemic: A Saudi National Diabetes Registry-Based Study.
2014;9(2):1-9.

Yadav R, Tiwari P, Dhanaraj E. Risk factors and complications of type 2 diabetes
in Asians. 2008;9(2):8-12.

Wong TY, Klein R, Islam FMA, Cotch MF, Folsom AR, Klein BEK, et al.
Diabetic Retinopathy in a Multi-ethnic Cohort in the United States. Am J
Ophthalmol. 2006;141(3):446-55.

Al-Mahroos F1 A-RK. Diabetic neuropathy, foot ulceration, peripheral vascular

disease and potential risk factors among patients with diabetes in Bahrain, a



11.

12..

13.

14.

15.

16.

17.

18.

19.

48

nationwide primary care diabetes clinic-based study. Ann Saudi Med 2007. 2007,

Wanjohi FW, Otieno FCF, Ogola EN, Amayo EO. Nephropathy in patients with
recently diagnosed type 2 diabetes mellitus in black Africans. East Afr Med J.
2002;79(8):399-404.

Ritz E, Rychlik I, Locatelli F, Halimi S. End-stage renal failure in type 2 diabetes:
A medical catastrophe of worldwide dimensions. Am J Kidney Dis.
1999;34(5):795-808.

Raman R, Gupta A, Krishna S, Kulothungan V, Sharma T. Journal of Diabetes
and Its Complications Prevalence and risk factors for diabetic microvascular
complications in newly diagnosed type Il diabetes mellitus . S ankara N ethralaya
D iabetic R etinopathy E pidemiology A nd M olecular G enetic S tudy ( SN-
DREAMS , report 27 ). J Diabetes Complications. Elsevier Inc.; 2012;26(2):123—
8.

Klein BEK. Overview of epidemiologic studies of diabetic retinopathy.
Ophthalmic Epidemiol. 2007;14(4):179-83.

Owens DR, Volund A, Jones D, Shannon AG, Jones IR, Birtwell AJ, et al.
Retinopathy in newly presenting non insulin dependent diabetic patients. Diabetes
Research. 1988. P. 59-62.

Al-zuabi H, Al-tammar Y, Al-moataz R. Retinopathy in Newly Diagnosed Type 2
Diabetes mellitus. 2005;293-6.

Weerasuriya N, Siribaddana S, Dissanayake A, Subasinghe Z, Wariyapola D,
Fernando DJS. Long-term complications in newly diagnosed Sri Lankan patients
with type 2 diabetes mellitus. Q J Med 1998; 91439-443. 1998;439-43.

Mbanya JC, Sobngwi E. Diabetes in Africa. Diabetes microvascular and

macrovascular disease in Africa. J Cardiovasc Risk. 2003. P. 97-102.

Premlata G, Rema M. Complications of diabetes mellitus at diagnosis in South



20.

21.

22.

23.

24,

25.

26.

27.

49

Indian Type 2 diabetic patients. Int J Dev Ctries [Internet]. 1998;18(1998):18-21.

Rema M, Premkumar S, Anitha B, Deepa R, Pradeepa R, Mohan V. Prevalence of
diabetic retinopathy in urban India: The Chennai Urban Rural Epidemiology
Study (CURES) Eye Study, I. Investig Ophthalmol Vis Sci. 2005;46(7):2328-33.

Heydari I, Radi V, Razmjou S, Amiri A. Chronic complications of diabetes
mellitus in newly diagnosed patients. Int J Diabetes Mellit [Internet].
International Journal of Diabetes Mellitus; 2010;2(1):61-3.

Lutale J, Thordason H, Sanyiwa A, Mafwiri M, Vetvik K, & Krohn J. Diabetic
retinopathy prevalence and its associatioin with microalbuminuria and other risk
factors in patients with Type 1 and Type 2 diabetes in Dar es Salaam, Tanzania.
Joecsa. 2013. P. 3-10.

Wanjohi, F W Otieno, et al Nephropathy in patients with recently diagnosed type
2 diabetes mellitus in black Africans. East African medical journal, volume 79 No
8, august 2002

Lok CE, Oliver MJ, Rothwell DM, Hux JE. The growing volume of diabetes-
related dialysis: a population based study. Nephrol Dial Transplant [Internet].
2004 Dec [cited 2015 Jan 8];19(12):3098-103.

Berthoux F, Jones E, Gellert R, Mendel S, Saker L, Briggs D. Epidemiological
data of treated end-stage renal failure in the European Union (EU) during the year
1995: Report of the European renal association registry and the national
registries. Nephrol Dial Transplant. 1999;14(10):2332-42.

Go AS, Chertow GM, Fan D, Mcculloch CE, Hsu C. Chronic Kidney Disease and
the Risks of Death, Cardiovascular Events, and Hospitalization. Mortality.
2004;2006:1296-305.

Locatelli F, Vecchio L Del, Pozzoni P. The importance of early detection of
chronic kidney disease. Nephrol Dial Transplant [Internet]. 2002 Nov 1;17 Suppl
1(suppl 11):2—-7.



28.

29.

30.

31.

32.

33.

34.

35.

36.

50

Varghese A, Deepa R, Rema M, Mohan V. Prevalence of microalbuminuria in

type 2 diabetes mellitus at a diabetes centre in southern India. 2001;399-402.

Mccullough PA, Steigerwalt S, Tolia K, Chen S-C, Li S, Norris KC, et al.
Cardiovascular disease in chronic kidney disease: data from the Kidney Early
Evaluation Program (KEEP). Curr Diab Rep [Internet]. 2011;11(1):47-55.

Ninomiya T, Perkovic V, de Galan BE, Zoungas S, Pillai A, Jardine M, et al.
Albuminuria and Kidney Function Independently Predict Cardiovascular and
Renal Outcomes in Diabetes. J Am Soc Nephrol [Internet]. 2009 Aug [cited 2014
Dec 27];20(8):1813-21.

Markers O. Clinical Practice Guidelines for Chronic Kidney Disease in Adults:
Am Fam PHYSICIAN. 2004;70(6):1091-7.

Naicker, Saradevi et al. End-stage renal disease in sub-Saharan. Kidney
International, Vol. 63,(2003), pp. S119-S122

Sumaili EK, Krzesinski JM, Zinga C V, Cohen EP, Delanaye P, Munyanga SM,
et al. Prevalence of chronic kidney disease in Kinshasa: results of a pilot study
from the Democratic Republic of Congo. Nephroldialtransplant. 2009;24(1460-
2385 (Electronic)):117-22.

Lutale JJK, Thordarson H, Abbas ZG, Vetvik K. Microalbuminuria among Type
1 and Type 2 diabetic patients of African origin in Dar Es Salaam, Tanzania.
BMC Nephrol. 2007;8:2.

Janmohamed MN, Kalluvya SE, Mueller A, Kabangila R, Smart LR, Downs JA,
et al. Prevalence of chronic kidney disease in diabetic adult out-patients in
Tanzania. BMC Nephrol [Internet]. BMC Nephrology; 2013 Jan [cited 2014 Dec
21];14(1):183.

Dutta A, Naorem S, Singh T, Wangjam K. Prevalence of Peripheral Neuropathy
In Newly Diagnosed Type 2 Diabetics Mellitus. Int J Diabetes Dev Citries
[Internet]. 2005;25(1):30-3.



37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

51

Tesfaye S, Boulton AJM, Dyck PJ, Freeman R, Horowitz M, Kempler P, et al.
Diabetic neuropathies: Update on definitions, diagnostic criteria, estimation of
severity, and treatments. Diabetes Care. 2010;33(10):2285-93.

Reiber, GayleE et al: The burden of diabetic foot ulcers , The American Journal
of Surgery 1998, vol 176, pgs 5s-10s

Edmonds M, Wilson S, Foster A. Diabetic foot ulcers: a quality of life issue.
Khirurgiia (Sofiia). 2001;57:5-12

Journal O, Society I. KDIGO 2012 Clinical Practice Guideline for the Evaluation
and Management of Chronic Kidney Disease. 2013;3(1).

Rocco, Michael V. et al. The 2012 update of the Kidney Disease Outcomes
Quality Initiative (KDOQI) Clinical Practice Guideline for Diabetes and Chronic
Kidney Disease (CKD), 850 Am J Kidney Dis. 2012;60 (5):850-886

Meijer JWG, Smit AJ, Sonderen E V., Groothoff JW, Eisma WH, Links TP.
Symptom scoring systems to diagnose distal polyneuropathy in diabetes: The
diabetic neuropathy symptom score. Diabetic Medicine. 2002. P. 962-5.

Phulpoto JA, Gurbakhshani KM, Shaikh A. Role of bedside methods in
evaluation of diabetic peripheral neuropathy. Rawal Medical Journal. 2012. P.
137-41.

Meijer J-WG, Van Sonderen E, Blaauwwiekel EE, Smit AJ, Groothoff JW, Eisma
WH, et al. Diabetic Neuropathy Examination. Diabetes Care. 2000;23(6):750-3.

Téalu S1, Kaucsar E SA. Oftalmologia Diabetic retinopathy in newly diagnosed
patients with type Il diabetes mellitus. Oftalmol 2002;54(3)27-30. Oftalmologia.
2002;54(3):27-30.; 2002;0ftalmologia. 2002;54(3):27-30.

De Fine Olivarius N, Nielsen NV A, AH: Diabetic retinopathy in newly
diagnosed middle-aged and elderly diabetic patients: prevalence and
interrelationship with microalbuminuria and triglycerides. Graefes Arch Clin Exp
Ophthalmol 2001. 2001;239: 664—6(239: 664-672.).



47.

48.

49,

50.

o1,

52.

53.

54.

55.

52

Tapp RJ, Shaw JE, Harper CA de C, MP, Balkau B, mccarty DJ, Taylor HR W,
TA ZP. The Prevalence of and Factors Associated With Diabetic Retinopathy in
the. Diabetes Care 2003. 2003;26(6):1731—7.

Kohner EM, Aldington SJ, Stratton IM, Manley SE, Holman RR, Matthews DR,
et al. United Kingdom Prospective Diabetes Study, 30: diabetic retinopathy at
diagnosis of non-insulin-dependent diabetes mellitus and associated risk factors.
Archives of ophthalmology. 1998. P. 297-303.

Nielsen JV. Peripheral neuropathy, hypertension, foot ulcers and amputations
among Saudi Arabian patients with type 2 diabetes. Diabetes Res Clin Pr.
1998;41(1).

Cheng WY1, Jiang YD, Chuang LM, Huang CN, Heng LT, Wu HP, Tai TY LB.
Quantitative sensory testing and risk factors of diabetic sensory neuropathy. J
Neurol. 1999;

Karmakar RN1, Khandakar MR, Gangopadhyay PK, Ghosh K BA. Albuminuria
and neuropathy in newly detected diabetics, profile and correlation. J Indian Med
Assoc. 2011;

W. Gatlingl CK, Mullee and 3. M. A. Microalbuminuria in Diabetes, A
Population Study of the Prevalence and an Assessment of Three Screening Tests.
Diabet Med. 2009;

S. M. Marshall kgmma. Comparison of the Prevalence and Associated Features of

Abnormal Albumin Excretion in Insulin. Oxford Univ J. 2000;

Print I, Online 1, Jayanthi N, Matheen MMI, Musthafa SF, Shankar R. World
Journal of Pharmaceutical Sciences Prevalence and associated factors for
microalbuminuria among newly Diagnosed Type Il Diabetes Mellitus in a rural
area in Tamil Nadu. 2015;5-9.

Al-maskari F, El-sadig M, Obineche E. Prevalence and determinants of
microalbuminuria among diabetic patients in the United Arab Emirates.
2008;8:1-8.



56.

57.

58.

59.

60.

61.

62.

63.

64.

53

M. A. Gall, P. Hougaard, K. Borch-Johnsen and HHP. Risk factors for
development of incipient and overt diabetic nephropathy in patients with non-
insulin dependent diabetes mellitus, prospective, observational study. BMJ.
1997;(Mar 15; 314(7083): 783-788.).

Agarwal N, Sengar NS, Jain PK, Khare R. Nephropathy in Newly Diagnosed
Type 2 Diabetics with Special Stress on the Role of Hypertension.
2011;59(march):145-7.

F Harzallah [1], N Ncibi [1], H Alberti [2], A Ben Brahim [1], H Smadhi [1], F
Kanoun [1] HS [1]. Clinical and metabolic characteristics of newly diagnosed
diabetes patients. Diabetes &amp; Metab. 2006;Vol 32, N°:pp. 632-5.

Dler AMIA, Tevens RUS, Anley SUEEM, llous RUDYWB, Ull CAAC.
Development and progression of nephropathy in type 2 diabetes: The United
Kingdom Prospective Diabetes Study. 2003;63:225-32.

Genz J, Haastert B, Miller H V. Socioeconomic factors and effect of evidence-
based patient information about primary prevention of type 2 diabetes. BMC Res
Notes. 2014;

Cortez DN, Reis IA, Souza DA, Macedo MM TH. Complications and the time of
diagnosis of diabetes mellitus in primary care. Acta Paul Enferm.
2015;28(3):250-5.

Forrest KY, Maser RE, Pambianco G, Becker DJ, Orchard TJ. Hypertension as a
Risk Factor for Diabetic Neuropathy A Prospective Study. 1980;665-70.

By:Harrison, TA (Harrison, TA); Hindorff, LA (Hindorff, LA); Kim, H (Kim, H);
Wines, RCM (Wines, RCM); Bowen, DJ (Bowen, DJ); mcgrath, BB (mcgrath,
BB); Edwards, KL (Edwards K. Family history of diabetes as a potential public
health tool. Am J Prev Med. 2003;

Rodolfo valdez, phd m, paula w. Yoon, scd m. Family History and Prevalence of
Diabetes in the U.S. Population. 2007;30(10).



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

54

Tomiae M, Poljieanin T, Pavlig-renar I. Obesity — a risk factor for microvascular

and neuropathic complications in diabetes ? 2003;73-8.

Kazuko Masuo, Hiromi Rakugi TO. Cardiovascular and Renal Complications of
Type 2 Diabetes in Obesity. Curr Diabetes Rev. 2010;

Wang WQ, Ip TP LK. Changing prevalence of retinopathy in newly diagnosed
noninsulin dependent diabetes mellitus patients in Hong Kong. Diabetes Res Clin
Pr 1998. 1988;

Tzeng TF1, Hsiao PJ, Hsieh MC SS. Association of nephropathy and retinopathy,
blood pressure, age in newly diagnosed type 2 diabetes mellitus. Kaohsiung J
Med Sci. 2001;

Eva M. Kohner MSJA. Diabetic Retinopathy at Diagnosis of Non-Insulin-
Dependent Diabetes Mellitus and Associated Risk Factors. Arch Ophthalmol
1998;

Van Leiden et al Study TH. Blood Pressure, Lipids, and Obesity Are Associated
With Retinopathy. 2002;

Dolben HTN; SDL; J. Dominant risk factors for retinopathy at clinical diagnosis
in patients with type Il diabetes mellitus. J Diabetes its Complicat Vol 10, Issue
4,. :Pages: 211-9.

Owens DR1, Veglund A, Jones D, Shannon AG JI. Retinopathy in newly
presenting non-insulin-dependent (type 2) diabetic patients. Diabetes Res 1988
Oct;9(2)59-65.

El-Asrar AM1, Al-Rubeaan KA A-AS. Retinopathy as a predictor of other
diabetic complications. Int Ophthalmol. 2001;24.

V- KK, Lee WJ, Sobrin L, Lee MJ, Kang MH, Seong M, et al. The Relationship
Between Diabetic Retinopathy and Diabetic Nephropathy in a Population-Based
Study in. 2016;

Prospective K, Group S. United Kingdom prospective diabetes study (UKPDS)



76.

77.

78.

79.

55

13: 2000;
Group UKPDS. UK Prospective Diabetes Study 6. 2001;

Journal E, Epidemiology OF, Ruig A, Espa TC, Alberto L, Centro GT. Presence
of diabetes related complication at the time of NIDDM diagnosis : An important
prognostic factor. 1998;(AUGUST).

Bate KL, Jerums G. 3: Preventing complications of diabetes.

2003;179(November).

FN et al. Prevention or delay of type 2 diabetes attempt to prevent. diabetes care,
volume 27, supplement 1, january 2004 2004;27.



56

APPENDICES

Appendix I: Questionnaire

Study No

THE PREVALENCE OF CHRONIC COMPLICATIONS AMONG NEWLY

DIAGNOSED DIABETIC PATIENT DAR ES SALAAM

BACKGROUND INFORMATION AND SOCIODEMOGRAPHIC

CHARACTERISTICS OF STUDY PARTICIPANTS

Serial number:

Telephone contact

18-29

30-40

40-50

50-65

> 65

Gender: 1. M 2. F

6. Marital status

o g~ w DD Pk Dd R

1. Single 2. Married 3. Divorce

4. Co-habiting 5. Widowed
SOCIO-ECONOMICAL STATUS

7. Occupation

1. Unemployed 2. Casual laborer

3. Formal employment (unskilled work)
4. Formal employment (skilled job)

5. Business owner with employees

8. Highest level of education attained
1. None 2. Primary 3. Secondary 4. College / University
9. Drinking habit

1. Non drinker

Name: Hosp No:

Date of birth (dd/mm/yy): 5. AGE
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2 Drink on special occasions only
3 Drink once a week
4. Drink twice a week
5 Drink daily

10.  On average how much do you drink per week...........................
11.  What type of alcohol drink

12. Smoking habits

1. Never smoked

2. Current smoker

3. Stopped smoking

(When stopped................. how long did you smoke......................... )
13. If current smoker:

1. Smokes 1-9cigarettes per day

2. Smokes 10-19

3. Smokes > 20 cigarettes per day

CLINICAL CHARACTERISTICS

14. Family history of diabetes in first degree relatives
1.Yes 2. No I:I

15. History of other Co-morbidity,
Hypertension Y /N

Heart failure Y/ N
Cardiovascular event Y /N
Arrhythmias Y/ N

HIV infection Y/ N

A A
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DNS questionnaire

Question Score

1. Are you suffering of unsteadiness in walking (Need for visual
control, increase in the dark, walk like a drunken man, lack of

contact with the floor)

2. Do you have burning, aching pain or tenderness at your legs or
feet (Occurring at rest or at night, not related to exercise, exclude

intermittenent claudication.)

3. Do you have prickling sensation at your legs and feet? (Occurring

at rest or at night, distal> proximal, stocking glove distribution)

4. Do you have places of numbness on your legs or feet? Distal>

proximal, stocking glove distribution

Total score

Aggregate score

TICK APPROPRIATELY
The questions will be answered either YES (positive: 1point) if a symptom has occurred
during the last 2weeks or No (negative: no point) if it did not. Maximum score is 4 and

minimum 0

PHYSICAL FINDING

16. Height............... cm

17. Weight............... kg

18. BMlL.............. Kg/m?

19. Waist Circumference ................. cm

1. Underweight
2. Normal
3. Overweight
4. Obese




59

20. Blood Pressure SBP1

1. Normotensive

2. Hypertensive
3. Hypotensive
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Appendix Il: Diabetic Neuropathy Examination (DNE) Score

Patient Name:.......c.ccocvvviniiinninnnen. Hosp: no:....cccvvevneenne Study No:

DIABETIC NEUROPATHY EXAMINATION (DNE) SCORE

Muscle strength SCORING

0 1 2

1. Quadriceps femoris: extension of the knee

2. Tibialis anterior: dorsiflexion of the foot

Reflex

3. Triceps surae ‘ ‘ ‘

Sensation: index finger

4. Sensitivity to pinpricks ‘ ‘ ‘

Sensation: big toe

5. Sensitivity to pinpricks

6. Sensitivity to touch

7. Vibration perception

8. Sensitivity to joint position

Total scores

Aggregate score

Only the right leg and foot are tested. TICK APPROPRIATELY

Maximum score: 16 points

Scoring from 0 to 2:

Score 0 = Normal

Score 1 = Mild/moderate deficit

» Muscle strength: Medical Research Council scale 3—4
* Reflex: decreased but present

» Sensation: decreased but present

Score 2 = severely disturbed/absent

» Muscle strength: Medical Research Council scale 0-2
* Reflex: absent

» Sensation: absent

Interpretation: 0-2  No peripheral neuropathy
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>3  Positive for peripheral neuropathy
DNE Score=
1. No peripheral neuropathy

2. Peripheral neuropathy present [ ]

Examining DoCtor: ............coiiiiiiiiiiieiea Date: ..o

Appendix I11: Diabetic Eye Examination

Patient Name:........ccoevviiniiinnnnen Hosp: no:....ccceeevneenne Study No:

DIABETIC EYE EXAMINATION

General examination Rt Eye Lt Eye

1. Visual acuity

2. Eye pressure

3. Cataracts

Signs of Retinopathy

Back ground retinopathy Rt Eye Lt Eye

Vascular damage

4. Micro aneurysms

5. Hemorrhage

6. Dot and Blot

7. Flame shaped

8. pre retinal

Vascular leakage

9. Hard exudates

10. Retinal (Macular) edema

Ischemic and Hypoxia

11. cotton wool spots

12. Narrowed arteries
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13. Venous Changes

14. Intra-retinal micro vascular abnormalities

Proliferative Signs

15. Retinal neovascularization

16. Fibrous Scar

17. Vitreous hemorrhage

Conclusion of eye examination findings

Summary of examination:
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Lab investigations
21. Blood Sugar on the day of investigation
FBG............. mmol/L or RBG........... mmol/L
1 Euglycemic
2 Hyperglycemic
3. Hypoglycemic

22. Serum Creatinine level................ umol/L

23. Lipid —Total cholesterol .......................o.oeeee (mmol/1)
1. Normal

2. Raised

24, LDL—CHOL ......cceiiiiiiiiiiea, (Mmol/1)

1. Normal

2. Raised

25.  HDL-Chol ....cooiiiiiiiii, (mmol/1)
1. Normal

2. Raised

26. Trygleerides .....c.ooviviiiiiiiiiiiiieieen . (Mmol/l)
1. Normal

2. Raised

Urine examination

1. Dipstix: Proteinuri 0=neg, 1=+1,2=42 .........cocoviiiiiiiiinnnns
2 MICRAL: Albuminuria

3. MICRAL.: Creatinine
4

27. Estimated Glomerular Filtration Rate (eGFR) ----------=--=--==--m-----
1. <5 mL/min/1.73 m?

2. 5-10<mL/min/1.73 m? I:I
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3. 10-15< mL/min/1.73 m?
4.> 15 mL/min/1.73 m?

28. CKD grading In diabetes ...........ooviniiiiiiii e,
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Appendix 1V: Informed Consent — English Version

Study No

INFORMED CONSENT
CONSENT FORM TO PARTICIPATE IN THE STUDY.

TITLE; THE STUDYOF CHRONIC COMPLICATIONS AMONG NEWLY
DIAGNOSED DIABETIC PATIENT ATTENDING DIABETIC CLINIC IN DAR ES
SALAAM

Greetings! My name is Dr. Onesmo J Ulomi, a medical doctor in the department of Internal

Medicine. | would like to conduct a study mentioned above for my thesis.

Purpose of the study: The aim of the study is to determine the magnitude of chronic
complications among newly diagnosed diabetic patient attending diabetic clinic in DSM.
This will help in raising local awareness of preventing chronic comlications among patient

with diabetes and to address the burden and its outcome of these complications

How to participate: Patients who meet the inclusion criteria will be recruited into the
study. They will be interviewed using a questionnaire, which will include their social
demographic characteristics, medical history, and clinical examination and undergo some
measurements and Laboratory investigations including, BP, Height and weight, lipid
profile, urine and renal function test

Risks We don’t expect any harm will happen to you as a result of joining this study.

There may be a mild pain and a risk of bruise during venopuncture.

Confidentiality: The questionnaire will have a code number and no name shall be used any
patient’s results will not be revealed to anybody except attending doctors and patient
him/herself. This means that the information you provide will receive the utmost

confidentiality
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Right to withdraw and alternatives

Taking part in this study is completely your choice. If you choose not to participate or if
you decide to stop participant you will continue receiving all the services, which you would
normally get from this hospital.

Cost: No payment is requested from you as a fee to participate in the study.

Person to contact in questions or problems:

Dr. Onesmo J Ulomi Tel: 0784416656 at the department of internal Medicine , MUHAS
Prof J. LutaleTel: 0754 292485 study supervisor Department of Internal Medicine,
MUHAS.Or

Prof. Mainen J Moshi,

Director of reserch andpublication

Muhimbili University of Health and Allied Services

P.0.BOX. 65001, Dar es Salaam

TEL No: +255222152489/0302-6

Email: drp@muhas.ac.tz

Chair person of Research Ethical Committee at the office of the director of postgraduate
studies at MUHAS

Do you have any questions?

Lo have read/been told of the contents of this form and understood
its meaning and my questions has been answered. | agree to participate in this study.
Signature.................... (Participant) Date.....................

Signature.................... (Researcher) Date.....................


mailto:drp@muhas.ac.tz
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Appendix V: Informed Consent — Swahili Version

FOMU YA IDHINI
FOMU YA IDHINI KUSHIRIKI KATIKA UTAFITI

MADA:, TAFITI YA MATATIZO SUGU MIONGONI MWA WAGONJWA
WAPYA WALIOGUNDULIKA NA UGONJWA WA KISUKARI WANO
HUDHURIA KLINIK JIJINI DAR ES SALAAM

Salaam; Jina langu ni Dr. Onesmo J Ulomi, Mganga katika idara ya Tiba ya Ndani.

Napenda kufanya utafiti zilizotajwa hapo juu kwa Thesis yangu

Lengo la utafiti

Lengo la utafiti ni kufahamu ukubwa wa matatizo sugu miongoni mwa wagonjwa wapya
waliogundulika na ugonjwa wa kisukari wanaohudhuria clinic za kisukari katika mji wa
DSM

Hii itasaidia katika kuongeza uelewa wa ndani juu ya kuzuia matatizo sugu miongoni mwa

wagonjwa wa ugonjwa wa kisukari na kutangaza ukubwa wa tatizo hili na matokeo yake.

Jinsi ya kushiriki

Wagonjwa ambao wana vigezo kuingizwa wataajisajiliwa katika utafiti. Watahojiwa kwa
kutumia dodoso, ambayo itahusisha maswali, pamoja na sifa ya kijamii idadi ya watu,
historia ya matibabu yao na uchunguzi wa kiafya kwa kufanyiwa baadhi ya vipimo vya
maabara , uchunguzi mwingine ukiwa ni pamoja na kupima shinikizo la damu, Urefu na

uzito, mafuta ya mwili, mkojo na figo.

Madhara
Hatutarajii madhara yoyote kutokea kwako kama matokeo ya kujiunga na utafiti huu.

Unaweza kupata maumivu kidogo wakati wa kutolewa damu kwa ajili ya vipimo.

Usiri
Dodoso itakuwa na kanuni namba na hakuna jina litakalotumika na matokeo ya mgonjwa
yoyote hayatowekwa wazi kwa mtu yeyote Yule isipokuwa kwa mgonjwa mwenyewe na

madaktari na wauguzi wanaokuhudumia.
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Hii ina maana kwamba taarifa zako ulizozitoa zitahifaziwa na kutunzwa kwa usiri

mkubwa

Haki ya kujitoa kwenye utafiti na njia mbadala

Kushiriki katika utafiti huu ni kabisa uchaguzi wako. Kama utachagua kutoshirika au
kuamua kuacha kushiriki, utaendelea kupokea huduma zote, ambazo kwa kawaida upatawa
katika hospitali hii.

Gharama

Hakuna malipo au gharama yeyote utakayo tozwa kwa kushiriki katika utafiti huu.

Watu wa kuwasiliana nao kama una maswali au matatizo
Dk Onesmo J Ulomi simu namba 0784 416 656 Mtafiti wa Mradi
Prof J. Lutale (Tel 0754 292485) Idara ya Tiba ya Ndani, MUHAS.

Iwapo utakuwa na swali lolote kuhusu haki zako kama mshiriki katika utafiti huu wasiliana
na

Prof. Mainen J moshi,

Mkurugenzi wa utafiti

Chuo kikuu cha Tiba na Sayansi ya Afya Muhimbili

S.L.P. 65001, Dar es Salaam

Simu ya Ofisi: +255222152489/0302-6

Barua pepe: drp@muhas.ac.tz

Je, una maswali yoyote?

MIMI e nimesoma / nimeambiwa yaliyomo ndani
yah ii fomu na kuelewa maana yake na maswali yangu yamejibiwa vizuri na nimeridhika.
Mimi nakubali kushiriki katika utafiti huu.

Sahihi............cccccceeeeeenneee. .. (Mshiriki) Tarehe .......oooovveeeneennnenn.
Sahihi ..o (Mtafiti) Tarehe .......ccccoovevveiiiiiiees


mailto:drp@muhas.ac.tz
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Appendix VI: Ethical Clearance

MUHIMBILI UNIVERSITY OF HEALTH AND ALLIED
SCIENCES

P.0. BOX 65001
DAR ES SALAAM
TANZANIA.

Tel: +255-(0)22-2150302 Ext 207.
Tel (Direct): +255-(0)22-2151378
Telefax:255-(0)22-2150465

E-mail: dpgs@muhas.ac.tz

Website: http://www.muhas.ac.tz

Ref. No. MU/PGS/SAEC/Vol XIV/
9™ June, 2015

Dr. Onesmo J.Ulomi
MMed. Internal Medicine
MUHAS.

RE: APPROVAL OF ETHICAL CLEARANCE FOR A STUDY TITLED:
“PREVALENCE OF CHRONIC COMPLICATIONS AMONG NEWLY
DIAGNOSED DIABETES PATIENTS IN DAR ES SALAAM?”

Reference is made to the above heading.

I am pleased to inform you that, the Chairman has, on behalf of the Senate, approved ethical
clearance for the above-mentioned study. Hence you may proceed with the planned study.

The ethical clearance is valid for one year only, from 5t June, 2015 to 4™ June, 2016. In case
you do not complete data analysis and dissertation report writing by 4™ June, 2016, you will have
to apply for renewal of ethical clearance \prior to the expiry date.

Prof. O. Ngassapa
DIRECTOR, POSTGRADUATE STUDIES

Gc: Director of Research and Publication
¢C; Dean, School of Medicine



