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Association Between Elevated HbA1c Levels and Urinary Tract Infection 
Among Diabetic Women
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Background: Urinary tract infection is one of the common clinical sequelae of diabetes mellitus.
Objectives: This study aimed to determine the effect of poor glycaemic control as determined by glycated hemoglobin (HbA1c) levels on 
the prevalence of urinary tract infections among diabetic women.
Materials and Methods: In this cross-sectional descriptive study, 50 non-pregnant diabetic women attending the diabetes clinic of Nena 
hospital, Abuja, Nigeria were included as subjects and 25 age and sex-matched apparently healthy individuals were included as controls.
Results: Mean HbA1c levels in diabetic women were significantly higher than in healthy controls (7.29 ± 2.4 % vs. 4.5 ± 1.8 %) (P < 0.001). 
The prevalence of poor glycaemic control was high; 19 (38%) and UTI was significantly more prevalent in DM patients with poor glycaemic 
control than in subjects with good glycaemic control 14 (77.8%) vs. 4 (22.2%) (P < 0.001).
Conclusions: HbA1c values showing poor glycaemic control may be a proxy indicator for screening for UTI among women with diabetes 
mellitus.
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1. Background
Urinary tract infection (UTI) is a common finding 

among diabetic patients [1]. Evidence abounds that UTI is 
more common in female diabetics than in those without 
diabetes [2]. Diabetes is a risk factor for UTI because of its 
ability to cause defective host immune response to infec-
tion, and neutrophil dysfunction [3].

Glycated hemoglobin (HbA1c) is now used as a signifi-
cant indicator and marker of poor glycaemic control 
which include prevalent retinopathy and nephropathy 
among diabetics [4]. HbA1c was initially identified as un-
usual hemoglobin in patients with diabetes over forty 
years ago [5]. HbA1c reflects average plasma glucose over 
the previous six to eight weeks [6]. Concentrations of 
blood levels of HbA1c among diabetes mellitus (DM) pa-
tients are increased when there is poor glycaemic control 
causing renal disease and predisposition to UTI [7].

2. Objectives
It is the aim of this study to determine if there is an as-

sociation between poor glycaemic control and prevalent 
UTI among diabetic women.

3. Patients and Methods
This cross-sectional descriptive study included 50 fe-

male DM patients attending the diabetes clinic of Nena 
hospital, Abuja, Nigeria. Twenty five sex and age matched 
non-diabetic apparently healthy individuals were includ-
ed as controls. This study was carried out in the period 
January 2013 to July 2013. All study participants (both 
control and patients) were non-pregnant individuals. 
Patients already known to have diabetes were used for 
this study; patients were diagnosed as diabetic using the 
World Health Organization criteria [8]. Our diabetic clin-
ic is estimated to currently have over 200 diabetic female 
patients on treatment, but only 50 gave consent and were 
included for this study. Data on demographics and age 
were collected with the aid of an administered check list. 
Informed consent was received from subjects before in-
clusion in the study. Ethical approval was received from 
Nena hospital ethical committee before commencement 
of this study.

3.1. Sample Collection
About 5 mL of venous blood was drawn aseptically into 

lithium heparin bottle and urine samples were collected 
by patients onto universal sterile container for urine mi-
croscopy and culture. Subjects were told specifically to 
pass midstream urine into the containers adhering to 
standard rules that prevent contamination. All sample 
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analysis was securely transported to the medical micro-
biology and chemical pathology laboratory for analysis.

3.2. Glycated Hemoglobin (HbA1c) Quantification
HbA1c was quantified spectrophotometrically using 

HbA1c test kits (Agappe diagnostics, Kerala India). Briefly, 
hemolysate was prepared from heparin anticoagulant 
whole blood samples. The HbA1c fraction were then spe-
cifically eluted after washing away the HbA1a+b fraction 
and quantified by direct photometric reading at 415 nM. 
Poor glycaemic control was defined as HbA1c < 7.0% as 
recommended by the American Diabetes association [9].

3.3. Urine Microbiology
A loopful (0.001 mL) of centrifuged urine was streaked 

on to blood agar and cysteine lactose electrolyte deficient 
(CLED) medium. (Oxoid, Fisher Laboratories, United King-
dom). The plates were incubated aerobically at 37ºC for 24 
hours. About 10 mL of each well mixed urine sample was 
centrifuged at 2000 g for 5 minutes. The supernatant was 
discarded and a drop of the deposit was examined micro-
scopically at high magnification for pus cells, red blood 
cells, epithelial cells, cast, crystals and yeast-like cells. 
Pus cells ≥ 5 per high power field were considered sig-
nificant to indicate infection. Urinary tract infection was 
diagnosed, if the bacteria or pus cell count, or both were 
significant in an individual.

3.4. Statistical Analysis
This was carried out using SPSS-16. The association be-

tween poor glycaemic control and UTI was assessed. A P-
value < 0.05 was said to be significant.

4. Results
The mean age of the study participants was 47 ± 7.6 

years. The mean HbA1c value among subjects was 7.9 ± 
2.4%. Overall prevalence of poor glycaemic control was 19 
(38%), (Table 1). The prevalence of microbial culture prov-
en UTI was 18 (36%), while 32 (64%) were culture negative 
showing no microbial evidence of UTI (Table 2). UTI was 
significantly more prevalent in DM patients with poor 
glycaemic control 14 (77.8%) than in subjects with good 
glycaemic control 4 (22.2%) (P < 0.001), (Table 2). Esch-
erichia coli were the most common uropathogen isolated 
from both test and controls with Enterococcus faecalis be-
ing the least (Table 3).

Table 1. Prevalence of Poor Glycaemic Control in Test and 
Controls a

Subject Groups HbA1c P-Value

< 0.001

Diabetic group 7.29 ± 2.4

Healthy controls 4.5 ± 1.8
a  Data are presented as Mean ± SD.

Table 2. Prevalence of UTI at Different Levels of Glycaemic Control a

UTI Good Glycaemic 
Control

Poor Glycaemic 
Control

No. (%) P-Value

No UTI 27 5 32 < 0.001

UTI 14 4 18
a  Abbreviation: UTI, Urinary tract infection.

Table 3. Microbial agents of UTI in Test and Controls

Uropathogen Diabetes Group Controls

Escherichia coli 6 2

Enterococcus faecalis 1 0

Staphylococcus aureus 5 0

Staphylococcus aureus 2 0

Candida albicans 4 0

5. Discussion
The association between poor glycaemic control (HbA1c 

levels > 7.0%) and incidence of urinary tract infection 
was investigated among asymptomatic diabetic women 
in Abuja, Nigeria. The prevalence of poor glycaemic con-
trol and culture proven UTI was high 19 (38%) and 18 (36%) 
respectively. There was a significant association between 
poor glycaemic control and the incidence of UTI, this 
finding concurs with report of previous studies [10-12], 
but differ from the report of Boyko et al. [13]. HbA1c levels 
when compared to other risk factors for UTI like kidney 
size and glomerular filtration rate was found only to con-
stitute a predictor of UTI among a group of 228 women 
in Pisa Italy [10]. The finding of our study indicates a rela-
tionship between prolonged diabetes management and 
the eventuality of UTI among diabetic women.

Long term effect of diabetes could cause complicated 
form of UTI which include emphysematous pyelone-
phritis, emphysematous pyelitis/cystitis and xantho-
granulomathous pyelonephritis [14], as such laboratory 
and clinical diagnosis for UTI should be routinely done 
in patients on diabetic management. HbA1c is a suitable 
marker of prolonged treatment for diabetes, it also con-
stitute a marker for treatment progress and an ultimate 
tool in determining severity and concurrent existence of 
its complications including nephropathy [9]. The moni-
toring of HbA1c levels among diabetic women is however 
envisaged.

Sample size was a limitation to this study, this was oc-
casioned by difficulty in obtaining consent from diabetic 
women attending our centre and cost of laboratory ex-
aminations most especially HbA1c. Taking into account 
the representation of pooled subjects (subjects and con-
trols), the result of this study can be said to be tenable.

In conclusion, there was a significant association be-
tween poor glycaemic control and UTI among diabetic 
women studied. There is need for routine screening of 
all diabetic women for UTI and increased HbA1c levels 
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should serve as adjunct marker for compulsory urine mi-
croscopy and culture.
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