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ABSTRACT 10 
 11 
Aims: To describe health status, knowledge and quality of life among patients with diabetes mellitus 
attending a tertiary hospital in the capital of Malawi. 
Study design:  A cross-sectional observational study among randomly selected adult patients with 
diabetes. 
Place and Duration of Study: Diabetes clinic, outpatients department, department of Medicine, 
Kamuzu Central Hospital, Lilongwe, Malawi between April 2014 and May 2014.  
Methodology: We included 271 randomly selected patients (82 men, 189 women; age range 18-86 
years) with diabetes mellitus. Socio-demographic characteristics, clinical status, glycosylated 
hemoglobin (HbA1C), comorbidities and medical history were assessed beside diabetes specific 
knowledge and subjective quality of life (QoL). 
Results: There were 77% classified as having type 2 diabetes vs. 23% type 1 diabetes. In 4% 
tuberculosis (TB) was suspected and prevalence of human immunodeficiency virus (HIV) was 13.6%. 
Level of education was high in 52%. Mean HbA1C was 7.1% and 15.9% had an HbA1c <5.5%. 
HbA1C was significantly higher in type 1 vs. type 2 diabetes (P <  .001). Mean body mass index (BMI) 
was 30.1 kg/m2. The mean BMI for females 31.4 kg/m2 (SD 5.9) was significantly higher than that for 
males 26.9 kg/m2 (SD 4.6), (P = .001). Arterial hypertension was diagnosed in 61% and 52% had a 
systolic blood pressure >140 mmHg. Among all participants, 23% had estimated glomerular filtration 
rate (eGFR) corresponding to stage 3 and above chronic kidney diseases (CKD). The majority of 
patients (62%) could not name their diabetes type or causes; 75% of participants expressed a 
significant fair overall QoL. 
Conclusion: The clinic was dominated by well-educated adipose females with relatively adequately 
controlled HbA1c and patients, who might have no diabetes. Patients with acute metabolic diabetes 
complications were underrepresented. Subjects showed a fair subjective QoL. Clinic function and 
focus as a specialized tertiary care center require re-definition. 
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1. INTRODUCTION 16 
 17 
Non-communicable diseases are well documented as causing significant mortality and morbidity (1). 18 
Diabetes mellitus (DM) is considered a serious non-communicable disease and a leading factor for 19 
developing cardiovascular diseases (2). The global prevalence of diabetes in 2013 reached 20 
approximately 382 million and is expected to increase by 55% by 2035 (2). Diabetes treatment places 21 
a significant burden on a country’s economy through indirect costs of reduced productivity as a result 22 
of patients’ disability, especially in Africa (3). 23 

Poverty-related illnesses, e.g., malaria, tuberculosis and human immunodeficiency virus infection and 24 
acquired immune deficiency syndrome have demanded most healthcare attention and funding in sub-25 
Saharan Africa over the last decades; however, chronic diseases like diabetes mellitus now require 26 
equally attention in both urban and rural areas (4). 27 



 

 

Malawi is one of the poorest countries in the world (5). Diabetes prevalence in Malawi is increasingly 28 
similar to the world’s average (5.26% vs. 8.3% respectively) (6, 7). Little is known about the 29 
demographic characteristics, health status, disease specific knowledge and subjective quality of life of 30 
patients with diabetes in Malawi. Only one study explored diabetes patients in Queen Elisabeth 31 
Hospital in Blantyre in 2010 (8). The health care policies in Malawi emphasise infectious diseases and 32 
this is where most of the money on health care is spent. Meanwhile, for non-communicable diseases 33 
like diabetes, small affordable changes in the healthcare system and lifestyle of individuals can make 34 
a huge difference. In order to change the mindset of policy makers and those affected by diabetes, 35 
knowledge is required on who suffers from diabetes, how healthy are they and what is the impact of 36 
the disease on their quality of life. Poor quality of life affects the socioeconomic status of individuals 37 
and may have a negative impact on the economic development of a nation.  38 

Malawi’ s current National non communicable diseases Action Plan calls for the conduction of 39 
epidemiological and operational research for CVDs, diabetes and chronic respiratory diseases to 40 
address knowledge gap and to develop appropriate action. (6). 41 

This study reports and describes demographic characteristics, associated health problems, 42 
knowledge profile and QoL profile of patients with diabetes at an outpatient service at Kamuzu Central 43 
Hospital (KCH), Lilongwe, Malawi. 44 

 45 
2. METHODOLOGY 46 
 47 
In a cross-sectional observational design, participants were randomly selected over a period of six 48 
consecutive clinic days; patients were eligible if they were adults (>18 years), diagnosed with type 1 49 
or type 2 diabetes, registered and receiving care at the diabetes clinic (DC). Consents were obtained.  50 
During a clinic day on Tuesday, all patients received usually a number upon arrival. Using a random 51 
number generator (Microsoft excel), a subset of patients was selected. If after being initially selected, 52 
patients declined to participate or did not meet eligibility criteria, they were substituted with 53 
subsequent patients. After randomization and consent procedures, another numbered recruitment 54 
cards were distributed.  55 

An appointment for a study clinic the following Saturday was made for an interview and clinical 56 
examination. Patients received reimbursement for their transportation costs and a snack. All staff 57 
involved in the interviews and/or in the clinical examinations followed standardized procedures. 58 
Patients’ recruitment and data collection was curried out between first of April- sixth of May. 59 

 60 
2.1 Study site 61 

Kamuzu Central Hospital is a regional referral, university teaching hospital in the central region of 62 
Malawi. It is serving a population of approximately five million. The medical department offers in- and 63 
outpatient medical care. In January 2014 there were a total of 1156 patients. They were registered as 64 
attended the DC in the Electronic Medical Record (EMR) system by Baobab Health Company (9). 65 
Since year 2000, DC was held once weekly. Due to increased demand in 2014 it runs twice weekly 66 
(Personal observation). 67 

Organized by a nurse and a clerk, DC operates from 8:00 am until 13:00. During waiting time, a 68 
retired nurse gives non-standardized short sessions on health education about diabetes symptoms 69 
and complications. Sessions cover diabetes and hypertension management, diabetes complications, 70 
nutrition charts and preventive measures like foot care. During each clinic day, medical doctors and 71 
clinical officers examine approximately 60-80 patients. The medical review is usually brief and 72 
symptoms-oriented. There is no specific protocol for patients’ management. Medicines like oral anti-73 
diabetes drugs (OADs) or insulin are prescribed for up to three months depending on availability in 74 
the pharmacy. Diagnosis of type 1 or type 2 diabetes is based on clinical symptoms and age. 75 
Diagnosis is documented in a health passport book. The study was carried out between April and May 76 
2014. 77 

 78 



 

 

2.2 Questionnaire 79 

Questionnaire included core questions about demographics, health profile, and past medical history 80 
and current medication. It is based on Malawi’s world health organization (WHO) NCD STEPS Survey 81 
Questionnaire (11). Assessment of knowledge, attitude, and practice based on the National diabetes 82 
education program survey of the public’s knowledge, attitudes, and practices related to diabetes (12). 83 
Questions also included the preferred sources of diabetes information, knowledge of preventive 84 
health measures, number of hypoglycemic events requiring assistance in the last three months, 85 
consultation with traditional healers or use of herbal medicine in the last 12 months. Assessment of 86 
QoL was based on the WHO-Quality of Life BREF (WHOQOL-BREF) (13) Questionnaire. They are 87 
divided into four domains. They are graded as follows: scores on each domain—good (> mean +1 88 
standard deviation [SD]), fair (mean ±1 SD) or poor (< mean -1 SD) (14). 89 

 90 

2.3 Anthropometric measurements  91 

Height was measured to the nearest 0.5 cm with a calibrated scale attached to the wall. A bathroom 92 
scale measured weight calibrated in kilograms (kg) from 0-150 kg with the subject in light clothing and 93 
without shoes. The scales were assessed prior to each clinic. Waist circumference was measured to 94 
the nearest 0.5 cm using a flexible tape in upright position with abducted arms over the umbilicus and 95 
the bottom edge of the measuring tape on the top of the hipbone during normal expiration. Thresholds 96 
for central obesity by waist circumference were >94 cm for males or >80 cm for females (15).  97 

 98 

2.4 Clinical examinations 99 

Blood pressure (BP) was measured using two manual sphygmomanometers. Measurements were 100 
performed between 08:00 and 10:00 to avoid daytime variations after a 15-minute rest in a seated 101 
position and right arm at heart level. Two measurements were performed with a 5-minute interval. If 102 
the difference between the measurements exceeded 5 millimeter of mercury (mmHg), a third 103 
measurement was performed; the average value of the two higher readings was calculated. BP 104 
readings were classified using the strata developed for hypertension by the American Heart 105 
Association. Patients with high BP records were referred to the emergency room and then to the 106 
hypertension clinic.  Peripheral neuropathy (PNP) and vibration sensation were assessed using a 10" 107 
tuning fork C 64/C 128 Hz. Diabetes foot syndrome was assessed by clinical inspection. Diabetes 108 
retinopathy (DR) was assessed by two trained ophthalmology clinical officers. They used a direct 109 
ophthalmoscope examination after pupil dilatation. 110 

 111 

2.5 Laboratory tests 112 

Fasting blood sugar (FBS) was tested using a glucometer (Standard Diagnostics CHECK GOLD© 113 
glucometer from Standard Diagnostics Inc.) for a capillary blood sample. HbA1C level, Serum 114 
creatinine and lipid profile were determined in the hospital’s laboratory by qualified lab-technicians 115 
using ERBA XL 200© machine (ERBA diagnostic Mannheim, Germany). We defined the presence of 116 
hypercholesterolemia if the total cholesterol (TC) > 200 mg/dl, high low density lipoprotein (LDL) if > 117 
100 mg/dl, hypertriglyceridemia if triglyceride (TAG) > 150 mg/dl and high density lipoprotein (HDL) 118 
was low if the value < 40 mg/dl. Proteinuria and glycosuria were tested using urine dipsticks. All tests 119 
were performed according to the manufacturer’s instructions.  120 

 121 

2.6 Data management and statistical analysis 122 

Data were entered into an excel spreadsheet. Descriptive statistics were analyzed using Statistical 123 
Package for the Social Sciences (SPSS 21). Means, medians, and proportions were calculated and 124 



 

 

SD and correlation (Pearson’s) were used to interpret the results. Associations were considered 125 
significant at P ≤ .05. A linear regression model was tested to explore predictors of overall QoL; 126 
logistic regression was analyzed to explore patients’ QoL associated with several variables. 127 

 128 

2.7 Ethics  129 

Protocols received institutional review board approval from the ethics committee at Heidelberg 130 
University, Germany and the College of Medicine Research and Ethics Committee (COMREC), 131 
University of Malawi. 132 

 133 
3. RESULTS AND DISCUSSION  134 
 135 
3.1 Results  136 

A total of 534 individuals were screened for eligibility, 14% were excluded because of being minors 137 
and have declined consent. Seven percent dropped out by not attending the study clinic the following 138 
Saturdays resulting in an overall number of 271 (70% female) participants (Figure 1). 139 

 140 
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Figure 1: Patient recruitment process 152 

 153 

3.1.1 Demographic data 154 

Basic demographic findings are presented in Table 1. Twenty –eight percent were employed while 155 
31% had no jobs and 11% were unable to work. 3% were housekeepers. Unemployed subjects above 156 
retirement age (55 years) accounted for 22%, among them there were 11% officially retired subjects. 157 
Students were 2%.  158 

 159 

Table 1: characteristics of study participants by type of diagnosed diabetes 160 

458 potentially eligible individuals 

19/290 (7%) did not 
attend on Saturdays 

271/290 (93%) attended, recruited and analyzed 
271/1156 (23%) of total registered in the system  

290/458 (63%) randomly 
selected and included 

 

1156 patients registered in DC 



 

 

  n (%) Type 1 DM  (%) Type 2 DM (%) P value 

n  271 62 209   
 
Mean Age in years and 
(SD)   53.4 (12.5) 48 (15.4) 55 (11.1)   
 
Gender; female (%)   189; (70) 35; (56.45) 132; (73.6)   

Education           

Had not attended school 24 (9)       

Standard 1-5 years 44 (16)       

Standard 6-8 years 63 (23)       

Secondary and above 140 (52)       

Duration of DM (%)           

<1 year 50 (18.45) 4 (6.4) 46 (6.45)   

1-3 years 45 (16.61) 8 (12.9) 37 (12.9)   

3-6 years 54 (19.93) 12 (12.35) 42 (19.35)   

6-9 years 45 (16.61) 12 (19.35) 33 (19.35)   

More than 10 years 51 (18.82) 15 (24.19) 36 (24.19)   

More than 20 years 26 (10.6) 11 (17.74) 15 (18.18)   

Diabetes medication           

Oral medication 197 (73)  4 (8) 193 (92)   

Insulin  61 (23) 56 (89) 8 (2)   

Both 4 (2)  1 1   

Non/ on diet  9 (3) 1 8 (4)   
Mean BMI kg/m2 
F (%)/m (%) = 31.4 
(5.9%) / 26.9 (4.6%) 30.1 28.5 3=   

PNP (m/f)   66 (25/41) 14 52   

Diabetes foot (m/f)   5 (3/2) 2 3   

DR   51 (20) 11 (18) 40 (19)   

Laboratory Tests:           

Mean HbA1C % (SD)   7.1 ± 1.7 7.8 ± 1.7 6.9 ±1.6 <  .001 

FBS (SD)    166 ± 83.8 185 ±97.5 160 ±78.6 = .05 

Glycosuria (%)   80 (29.5) 27 (43.5) 53 (25.3) = .03 

Creatinine mg/dl (SD)   1.01 ±0.32 0.99 ±0.23 1.02 ±0,34 = .51 

Proteinuria (%)   152 (56.4) 38 (61.2) 115 (55) = .33 
Diabetes-specific 
knowledge, attitude 
and practice           
Know name of diagnosed 
diabetes (%)   102 (37.6) 32 (51.6) 70 (33.4) <0.001 

          
 161 

3.1.2 Prescription and supply of diabetes medication  162 

In total, 98% attended the clinic primarily for medication refill. Only 2% were referral cases. There was 163 
no diabetes emergencies cases reported. In all, 73% were receiving OAD, insulin was prescribed to 164 
23%, 2% were on combination therapy (OAD and insulin) and 3% controlled their diabetes through 165 
diet.  Four patients (8%) classified as type 1 diabetes in their health passport but received OADs. Half 166 



 

 

of the subjects (50%) received all their diabetic medication as prescribed at the hospital pharmacy, 167 
whereas 48% patients received only some and 2% patients did not receive any. Half of the patients 168 
(51%) were able to buy prescribed medications from a private pharmacy/shop vs. 45% were not and 169 
2% were able to buy some.  170 

 171 

3.1.3 Presence of arterial hypertension and cardiovascular comorbidities 172 

Arterial hypertension was the most frequent diagnosed comorbidity in 61%, 54% of them received 173 
angiotensin-converting enzyme inhibitors and 10% Beta-Blockers. The second common comorbidity 174 
was cerebral stroke in 4% then angina pectoris in 3% and myocardial infarct in 1.4%. There were 65% 175 
of males who complained of erectile dysfunction.  176 

 177 

3.1.4 Presence of chronic infectious diseases 178 

Based on clinical symptoms, TB was suspected in 4%. HIV prevalence was 13.6% and 92% of them 179 
received antiretroviral therapy. 180 

 181 

3.1.5 Parameters of glycemic control 182 

The mean HbA1C level for all participants was 7.1%, (max/min = 12.6/3.1) see table 2. Significant 183 
differences in HbA1C levels were found between patients classified as type 1 and those with type 2 184 
DM (mean HbA1C 7.8% vs. 6.9%, P < .001) and between patients treated with insulin compared to 185 
those treated with OAD (7.8% vs7.1%, P = .01) see Table 3.  186 

 187 

Table 2: Interpretations of various ranges of tested HbA1c levels 188 

HbA1C 
level n. Mean 

FBS % Interpretation 

< 6.5% 91 
120 mg/dl 

33.5 % 
< 6.5% (possibility of frequent hypoglycemia 
or misdiagnosis/non-diabetics or impaired 
glucose tolerance test) 

> 6.5% 180 190 mg/dl 66.4 % > 6.5% (confirmation of diagnosis) 

< 5.5% 43 121 mg/dl 15.9 % Low 

5.5– 7.5% 117 147 mg/dl 43.2 % Good 

7.5– 10% 97 205 mg/dl 35.8 % Poorly controlled 

≥ 10% 14 196 mg/dl 5.1 % Very poorly controlled 

 189 

Table 3: HbA1C distribution by diabetic therapy 190 

 191 



 

 

A total of 90/271 (33%) participants presented with an FBS higher than 180 mg/dl. The majority of 192 
them were female (64%), but FBS did not differ significantly different between gender (P = .11) or 193 
types of DM (P = .05). In this group of subjects, mean age was 51 years (SD 14.79) and mean HbA1C 194 
was 8.07% (SD 1.64). Of this group, 24% had PNP and 22% had retinopathy. There was a positive 195 
moderate correlation between HbA1C and FBS (P < .001), while there was no association between 196 
HbA1C and BMI (P = .09). Glycosuria was significantly more frequently found in females (P = .01), 197 
patients with type 2 diabetes (P = .03) and those with HbA1C >7.5% (P < .001). 198 

 199 

3.1.6 Dyslipidemia 200 

The most frequently prescribed medication were anti-dyslipidemia drugs (mostly statins) in 56%. 201 
Females had significantly higher LDL levels than males (P = .02).  Patients with type 2 diabetes had a 202 
significantly higher LDL and TGL levels than those with type 1 (P = .04 and P = .02 respectively).  203 

 204 

3.1.7 Presence diabetes complications 205 

Diabetes Retinopathy of any degree was diagnosed in 20% (n=51,) of the total group out of which 206 
75% (n= 38) were classified to require immediate laser therapy.  PNP was clinically diagnosed in, 207 
24%. There was no association found between duration of diabetes, HbA1C, FBS and presence of 208 
neuropathy. More than half of the participants 152/271 (56.4%) had proteinuria. Patients with a 209 
previously diagnosed arterial hypertension had a significant higher creatinine level (P < .001) than 210 
those who had not.  More than a quarter of all patients showed eGFR levels during this single test 211 
equivalent to CKD stages 3 to 5 (table 4).   212 

Table 4: Distribution of positive proteinuria tests for the corresponding CKD stages according to eGFR 213 
test 214 

CKD Number of patients Presence of proteinuria** % 

Stage 1 56 30 54% 

Stage 2 152 88 58% 

Stage 3 56 32 57% 

Stage 4 5 3 60% 

Renal failure 2 0 0% 

** Proteinuria percentage represents the percentage of patients in each stage group 215 

 216 

3.1.8 Diabetes-specific knowledge, attitude, practice and subjective QoL 217 

Diabetes medication n. Mean HbA1C SD Minimum Q1 Q3 Median Maximum 

OAD 198 7.1 1.68 3.1 5.9 8.1 7 12.6 

Insulin 60 7.8 1.64 4.10 6.6 8.9 7.85 1.19 

OAD and Insulin 4 6.7 1.09 5.60 5.8 7.6 6.7 7.9 

Diet only 9 5.4 1.14 3.3 5 5.9 5.2 7.5 



 

 

Patients knowing their type of diabetes218 
or above education level, and significantly 219 
correctly compared to those with type 2 DM (52% vs. 33%)220 
that only level of education had a significant influence on the knowledge of type of 221 
.004).   222 
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sugar diet as the main cause, while only 4% believed that224 
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68%. A percentage of 30% saw PNP as the most common c226 
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Figure 2: Grades distribution of overall and four domains by total study population238 
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standardized clinical and laboratory tests, which could be supported by the already available though 256 
not fully functioning EMR system.  257 

The relatively adequate controlled mean HbA1C level might be influenced by attending a large 258 
proportion of patients who might have impaired glucose tolerance but no diabetes. This can be 259 
explained by recruiting one third of the registered patients who had HbA1C levels below 6.5%. 260 

 261 

3.2.1 Comorbidities 262 

Arterial hypertension was the most frequent comorbidity and higher than that found in the Blantyre 263 
study in 2010 (8).  264 

 265 

3.2.2 Non-Diabetes medication 266 

Statins represents the highest prescription rate found among patients with type 2 diabetes compared 267 
to other six sub-Saharan African countries (11.7%) in 2012 (18). Females had significantly higher LDL 268 
levels than males. This might be because that obesity is common among females and is almost 269 
always associated with a higher LDL as part of the metabolic syndrome (15).  270 

 271 

3.2.3 Chronic infectious disease 272 

Prevalence of suspected patients with TB was higher (4%) than 2012 WHO-reported cases (22/1000 273 
[2%]) in the general population of Malawi (16) an observation that might support the higher risk of TB 274 
among patients with Diabetes (17). So far TB screening had not been part of the routine evaluation of 275 
diabetes patients in DC. 276 

HIV/AIDS prevalence was similar to the finding of a previous study in Malawi in 2010 (8) (13.6% vs. 277 
14%). It is remarkable that 92 % of patients were on ART compared to just 16% in the previous study 278 
reflecting the successful scale up effort in Malawi (8).  279 

 280 

3.2.4.Reason for Attendance 281 

Patients primarily used the facility to refill their anti-diabetic drugs – a reason stated by 98%. 282 
Apparently, the setting played a limited role for medical consultation and physical examinations, 283 
health education or as a referral center. Medication refill, BP and blood glucose measurements could 284 
be decentralized to facilities with lower levels of care. 285 

 286 

3.2.5 Glycemic control  287 

The median FBS was lower than that found in the 2010 study in Blantyre (166 mg/dl vs. 182.7 mg/dl) 288 
(8).  This might be due to the introduction of metformin as a first-line drug of choice for the treatment 289 
of type 2 DM after the study of Blantyre was conducted (8).  290 

Likewise the HbA1C level of 7.1% might refer to an improvement of the glycemic control compared to 291 
the 2010 study in Blantyre where the HbA1c was 9.4% (8). Compared to those in a previous study in 292 
2012 in six sub-Saharan African countries there was 43.6% with an HbA1c > 8.5%, while in this study 293 
it was 27.1% (18). To further scrutinize the level of glycemic control we determined mean HbA1C 294 
levels after excluding patients with levels less than 5.5% who most likely do not have diabetes. The 295 



 

 

mean HbA1C for the remaining total group was 7.65%, and 8.14 % and 7.48% for type 1 and type 2 296 
respectively.  297 

Patients with type 1 diabetes were significantly less well controlled compared to those with type 2 DM 298 
(average HbA1C: 7.9% vs. 6.9%). The reason might be shortage of insulin supply resulting in an 299 
irregular or reduced dosing. The lack of self-monitoring by glucometer or blood glucose tests and 300 
hence lack of dose adjustment could play a role. Lastly storage conditions required for optimal insulin 301 
effect might be not optimal. 302 

While the vast majority (92%) of patients with type 2 DM taking OAD showed good glycemic control 303 
(mean HbA1C 7.1%), dyslipidemia was less controlled. This through recorded higher prevalence of 304 
hypercholesterolemia, hypertriglyceridemia, high LDL and low HDL in comparison to those with type 1 305 
DM.   306 

 307 

3.2.6 Complications 308 

The stages of diabetes retinopathy were advanced and they were not associated with gender, age, 309 
type of diabetes, longer duration of diabetes, presence of arterial hypertension or adequacy of 310 
diabetes control (FBS, HbA1C), in contrast to Cohen’s et al. study in 2010 (8). Surprisingly, PNP 311 
prevalence was half the rate that had been found in a previous study in sub-Saharan African countries 312 
in 2012 (24% vs. 48.41%) (18).   313 

Although we did not -by single measurement - confirm a diagnosis of Chronic Kidney Disease (CKD), 314 
it remains a finding of major concern that 23% of the patients had eGFR corresponding with CKD 315 
stage 3 and higher and that proteinuria was detected in more than half of the patients (56.4%).  This 316 
finding requires more follow up and closer monitoring of renal function to prevent end stage renal 317 
disease.  318 

 319 

3.2.7 Knowledge, attitude, practice and subjective QoL 320 

The very limited knowledge about HbA1C testing was expected due to unavailability of HbA1C test in 321 
the facility. It was an encouraging information that more than half of the participants (62%) believed 322 
that weight loss is helpful in diabetes management. It is noteworthy that a considerable fraction of the 323 
subjects had recently tried traditional medicine compared to those who had done so in the last 12 324 
months (20% vs. 4%). This needs to be considered since there might be drug interaction with herbal 325 
medicines. 326 

Surprisingly the assessment of QoL revealed that three quarters of patients with diabetes had a fair 327 
overall subjective QoL.  While in another study in Kilimanjaro in 2002 found that half of diabetes 328 
patients perceived their disease as big psychological problem (19). On the other hand, this study 329 
further supported the results found by older study in 2006 in Nigeria (20) that patients living with DM 330 
have a relatively good QoL.  331 

 332 

3.2.8 Limitations  333 

We recognize the limitations of our study. First, since this study took place in the largest tertiary 334 
hospital in the capital of Malawi, the profile of the capital’s population shaped the profile of the 335 
recruited sample. Many patients with complicated diabetes in faraway villages may find it difficult to 336 
reach the services offered in the facility.  337 

Second, due to the cross sectional design, sample size was based on feasibility with the aim to recruit 338 
a sample of at least 10% of the total number of registered patients, which was reached. Yet we 339 



 

 

cannot entirely exclude a selection bias and the results cannot be generalized beyond this clinic 340 
setting, which, however, plays a very important role for diabetes care in Malawi.  341 

  342 
4. CONCLUSION 343 
 344 
We conclude from our findings that the clinic serves in particular a very specific group of patients with 345 
diabetes and metabolic syndrome. It seems that patients with more acute unstable metabolic 346 
emergencies of diabetes are not adequately represented in the clinic. This group does not reflect the 347 
pattern of the epidemiological findings concerning diabetes from the STEPS survey (11), which shows 348 
for example a majority of males. Since KCH is a central hospital, which supposed to play a major role 349 
in diabetes care for Malawi, however this pattern should be reflected. Future efforts of the clinic 350 
should aim for better access and referrals for patients who need a special diabetes care including 351 
those coming from rural areas. 352 
 353 
Due to large number of patients, a focused clinical care seems not to be feasible.  It is advisable to re-354 
consider the function of the clinic at a tertiary care level. For example, prescription of OAD could be 355 
managed at a lower level. Admission and discharge to the clinic should be re-defined as well as the 356 
function and content of follow up visits, this could focus on investigations that not usually available at 357 
lower levels of health care such as HbA1C test, renal function test or the diagnosis of retinopathy. A 358 
structured referral system for diabetic patients from the lower levels of health care for extended 359 
investigations   e.g. annual fundoscopy; renal function testing could be introduced.  360 
 361 
Furthermore, a structured patients’ education should be introduced and could be more individualized 362 
for patients requiring insulin and those on OAD. Young type 1 diabetes patients could be managed 363 
together in the pediatric department for a specific training for self-management.  364 

 365 

CONSENT 366 
 367 
All authors declare that written informed consent was obtained from the patients (or other approved 368 
parties) for publication of this case report and accompanying images. A copy of the written consent is 369 
available for review by the Editorial office/Chief Editor/Editorial Board members of this journal. 370 
 371 
 372 
ETHICAL APPROVAL 373 
 374 
All authors hereby declare that all experiments have been examined and approved by the appropriate 375 
ethics committee and have therefore been performed in accordance with the ethical standards laid 376 
down in the 1964 Declaration of Helsinki.  377 
 378 
Protocols received institutional review board approval from the ethics committee at Heidelberg 379 
University, Germany and the College of Medicine Research and Ethics Committee (COMREC), 380 
University of Malawi (Appendix 1 and 2 respectively). The study was supported technically and 381 
financially from ESTHER-MAGNET Project. 382 
 383 
Reference 384 

1. Stuckler D, Basu S, McKee M. Commentary: UN high level meeting on non-communicable 385 
diseases: an opportunity for whom? Bmj. 2011;343:d5336. 386 

2. International Diabetes Federation  (2013). Diabetes Atlas, 6th edition. Available from 387 
http://www.idf.org/sites/default/files/EN_6E_Atlas_Full_0.pdf. Accessed  28 December 2015 388 

3. Kirigia JM, Sambo HB, Sambo LG, Barry SP. Economic burden of diabetes mellitus in the 389 
WHO African region. BMC international health and human rights. 2009;9:6. 390 



 

 

4. Ruta LM, Magliano DJ, Lemesurier R, Taylor HR, Zimmet PZ, Shaw JE. Prevalence of 391 
diabetic retinopathy in Type 2 diabetes in developing and developed countries. Diabetic medicine : a 392 
journal of the British Diabetic Association. 2013;30(4):387-98 393 

5. UNDP (2013). Human Development Reports. Available from 394 
http://hdr.undp.org/sites/default/files/reports/14/hdr2013_en_complete.pdf. Accessed 27 December 395 
2015 396 

6. Ministry of Health, Malawi (2013). National Action Plan for Prevention and management of non-397 
communicable diseases in Malawi (2012-2016) Moving towards equity and quality. Lilongwe: S 12. 398 
Available from https://searchworks.stanford.edu/view/11457355. Accessed 13. December 2015 399 

7. International Diabetes Federation  (2013). Diabetes Atlas, 6th edition. Available from 400 
http://www.idf.org/sites/default/files/EN_6E_Atlas_Full_0.pdf. Accessed  28 December 2015 401 

8. Cohen DB, Allain TJ, Glover S, Chimbayo D, Dzamalala H, Hofland HW, et al. A survey of the 402 
management, control, and complications of diabetes mellitus in patients attending a diabetes clinic in 403 
Blantyre, Malawi, an area of high HIV prevalence. The American journal of tropical medicine and 404 
hygiene. 2010;83(3):575-81. 405 

9. BAOBAB Health (2014). Extract from Electronic Medical Records In Kamuzu Central Hospital, 406 
Malawi, Lilongwe. Personal communication 407 

10. Agyeman-Duah JN, Theurer A, Munthali C, Alide N, Neuhann F. Understanding the barriers 408 
to setting up a healthcare quality improvement process in resource-limited settings: a situational 409 
analysis at the Medical Department of Kamuzu Central Hospital in Lilongwe, Malawi. BMC health 410 
services research. 2014;14:1. 411 

11. Msyamboza, K. P., Mvula, C. J. & Kathyola, D. (2014). Prevalence and correlates of diabetes 412 
mellitus in Malawi: population-based national NCD STEPS survey. BMC Endocr Disord, 14, 41. 413 

12. Social & Scientific Systems, Inc. (2008). National diabetes education program survey of the 414 
public’s knowledge, attitudes, and practices related to diabetes: 2008. National diabetes education 415 
program, national institutes of health, national institute of diabetes and digestive and kidney diseases. 416 
Available from 417 
http://s3.amazonaws.com/zanran_storage/www.ndep.nih.gov/ContentPages/50259428.pdf Accessed 418 
27 December 2015 419 

13. World Health Organization (1997). Programme on mental health: WHOQOL Measuring 420 
Quality of Life. 421 

14 O'Connell K, Skevington S, Saxena S, Group WH. Preliminary development of the World 422 
Health Organsiation's Quality of Life HIV instrument (WHOQOL-HIV): analysis of the pilot version. 423 
Social science & medicine. 2003;57(7):1259-75. 424 

15. Yoon YS, Lee ES, Park C, Lee S, Oh SW. The new definition of metabolic syndrome by the 425 
international diabetes federation is less likely to identify metabolically abnormal but non-obese 426 
individuals than the definition by the revised national cholesterol education program: the Korea 427 
NHANES study. Int J Obes (Lond). 2007;31(3):528-34. 428 

16. World Health Organization (2011). Tuberculosis country profiles/ Malawi. Available from 429 
http://www.who.int/tb/country/data/profiles/en/ Accessed 27 December 2015 430 

17. Jeon CY, Murray MB. Diabetes mellitus increases the risk of active tuberculosis: a systematic 431 
review of 13 observational studies. PLoS medicine. 2008;5(7):e152. 432 

18. Sobngwi E, Ndour-Mbaye M, Boateng KA, Ramaiya KL, Njenga EW, Diop SN, et al. Type 2 433 
diabetes control and complications in specialised diabetes care centres of six sub-Saharan African 434 
countries: the Diabcare Africa study. Diabetes research and clinical practice. 2012;95(1):30-6. 435 



 

 

19. Neuhann HF, Warter-Neuhann C, Lyaruu I, Msuya L. Diabetes care in Kilimanjaro region: 436 
clinical presentation and problems of patients of the diabetes clinic at the regional referral hospital-an 437 
inventory before structured intervention. Diabetic medicine : a journal of the British Diabetic 438 
Association. 2002;19(6):509-13. 439 

20. Issa BB, O. . Quality of Life of Patients with Diabetes Mellitus in a Nigerian Teaching Hospital. 440 
Hong Kong J Psychiatry 2006. 2006(16):27-33. 441 

 442 
DEFINITIONS, ACRONYMS, ABBREVIATIONS 443 
 444 
ACEI  Angiotensin Converting Enzyme Inhibitors 
BMI  Body Mass Index 
COMREC  College of Medicine Research and Ethics Committee 
BP Blood Pressure 
DC  Diabetes Clinic 
DM  Diabetes Mellitus 
DN  Diabetes Nephropathy 
DR  Diabetes Retinopathy 
ED  Erectile Dysfunction 
FBS  Fasting Blood Sugar 
GFR  Glomerular Filtration Rate 
HbA1C  Glycosylated Haemoglobin 
HDL  High Density Lipoprotein 
HDU  High Dependency Unit 
HIV/AIDS  Human Immunodeficiency Virus infection and Acquired Immune Deficiency Syndrome 
KAP  Knowledge, Attitude and Practice 
KCH  Kamuzu Central Hospital 
LDL  Low Density Lipoprotein 
NCDs  Non-Communicable Diseases 
OAD  Oral Anti-Diabetics 
OGTT  Oral Glucose Tolerance Test 
QoL  Quality of Life 
TAG  Triglyceride 
WHO  World Health organization 
 445 
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