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Abstract
Background: Diabetes mellitus has been reported to be the primary cause of end-stage renal disease in some Asian and American countries.
However, no such data were available among type 2 diabetic patients in North-Western Nigeria. This study was aimed to assess the prevalence
and associated risk factors of proteinuria among type- 2 diabetic patients by measuring the total protein-to-creatinine ratio (TPCR) and to
provide some possible recommendations to enhance the level of health care rendered to the patients.
Methods: This was a cross-sectional study. Spot urine TPCR was performed on 182 diabetic patients who attended the diabetic clinic at
Usmanu Danfodiyo University Teaching Hospital, Sokoto, Nigeria, from January 2018 to December 2018. Other relevant parameters were
extracted from the Chemical Pathology Department register, and the patients' case folders. The data were statistically analysed using SPSS
version 23.0 (Chicago IL).
Results: Among the total of 182 diabetic patients recruited during the study period, 66(36.3%) were males and 116(63.7%) were females. Out
of the patients, (82)45.1% had hypertension; and (105)57.7% of the study populations were obese. The overall prevalence of pathological
proteinuria (TPCR ≥ 150 mg/mmolcreatinine) was found in 116 (63.7%) of the study population.
Conclusions: The prevalence of proteinuria is high in the study subjects (63.7%). The high prevalence observed might be a result of kidney
disease in primary health care setting. However, this study is a hospital based ﬁnding with a small sample size, therefore, a larger study
population size is recommended for future studies.
Keywords: prevalence, proteinuria, type 2 diabetes, total protein-to-creatinine ratio (TPCR), risk factor
Corresponding author:
Muhammad Bashiru AbdulRahman,
Department of Chemical Pathology
and Immunology,
Faculty of Basic Clinical Sciences,
College of Health Sciences,
Usmanu Danfodiyo University,
Sokoto, Nigeria
Email: abfmhzs69@gmail.com
Phone: 08032375659

Introduction

P

roteinuria is an established marker of chronic kidney disease. A meta-analysis of
studies on chronic kidney disease (CKD) noted that proteinuria was used to
determine the presence of kidney damage in only 69% of the studies, while estimated
glomerular ﬁltration rate (GFR) was used in the remaining 31% (1). The incidence of endstage renal failure in patients with type-2 diabetes mellitus (T2DM) has dramatically
increased in recent years. Diabetes mellitus was reported to be the primary cause of the
end-stage renal disease (ESRD) in about 60% of patients in Malaysia, Mexico, Singapore,
and 40%-60% in the US, Israel, Korea and Taiwan between 2009-2011(2). Diabetic
nephropathy has been didactically categorized into stages based on the values of urine
albumin/creatinine ratio (ACR): microalbuminuria (ACR = 30-300 mg/g of creatinine) and
macroalbuminuria (ACR > 300 mg/g of creatinine) (3).
According to the Japanese Society of Nephrology and the Kidney Disease, Improving
Global Outcomes Chronic Kidney Disease guidelines state that urine TPCR of 150
mg/mmol of creatinine is equal to an ACR of 30 mg/g of creatinine (4). Several studies
reported that the upper limit of normal for urine total protein excretion for adults is
generally 150 to 200 mg/day (5, 6) and there appears to be general agreement that values
of 300 mg/ day or higher are abnormal (7, 8).
This study aimed to estimate the prevalence of diabetic proteinuria and to identify
possible risk factors for the development of proteinuria among the subject with T2DM in
Sokoto, Nigeria.
Materials and Methods
This was a cross-sectional study, spot urine TPCR was performed on 182 diabetic patients
who attended the diabetic clinic at Usmanu Danfodiyo University Teaching Hospital,

Annals of Basic and Medical Sciences Vol. 3

No. 2

Jul - Dec. 2022

272

ISSN: 2782-7550 (Print)

ISSN: 2782-7542 (Online)

https://www.abms.udusok.org
doi.org/10.51658/ABMS.202232.3
AbdulRahman et al... Prevalence of Proteinuria among Type 2 Diabetic Patients Attending Usmanu Danfodiyo University Teaching Hospital, Sokoto, Nigeria

Sokoto, Nigeria, from January 2018 to December 2018.
The patients were consecutively selected for the study.
Only type 2 diabetic patients aged between 18 and 60
years and agreed to participate in the study were
recruited. Patients with heart failure and renal failure
were excluded from the study. Other relevant
parameters were extracted from the chemical
pathology register, and the patient's case folder.
Pathological proteinuria was deﬁned using spot urine
TPCR cut off 150mg/mmol of creatinine (indicate
reference) (Yamamoto, et al 2014 9). Microsoft Excel
version 13 was used for entry and validation of the
data for statistical analysis. The data were exported
into SPSS version 23.0 (Chicago IL) for windows. All
variables were coded as binary dummy variables. For
example, gender (male = 1, female = 2), and so on. Age
was categorized into two groups (<50 and ≥50 years
older), numerical data were summarized using
measures of central tendency with their respective
measures of dispersions. Frequency and percentages
were used to summarize categorical data. Chi-square
test (χ2) was used to determine the association
between the prevalence of proteinuria and
demographic characteristics. Bivariate logistic
regression analysis was used to determine a patient's
characteristics predicting proteinuria among the study
population. Odds ratio (OR) with their corresponding
95% conﬁdence intervals (CIs) were used to determine
the strengths of association in a Bivariate analysis. Pvalue < 0.05 was considered statistically signiﬁcant.

Figure 1: Prevalence of pathological proteinuria
(TPCR≥ 150mg/mmol creatinine).
signiﬁcant association with pathological proteinuria as
dependent and potential risk factors (P<0.05). The
result showed that the prevalence of proteinuria was
higher within the age group of ≥ 50 years 87(75%)
compared to <50 years 29(25%) and the odd of
proteinuria in ≥ 50 years age group was almost triple
fold (2.7, 95% CI 1.400 -5.042). This suggests that ≥
50year old are 2.7 times more likely to have
pathological proteinuria. Hypertension was found to
be a signiﬁcant risk factor (P<0.05); the proportion of
proteinuria was higher (50.9%) among hypertensive
patients with pathological proteinuria (59), with an
odds ratio of (1.9, 95% CI 1.037- 3.610) (Table 2).

Results
There was a total of 182 diabetic patients identiﬁed
during the study period. 66(36.3%) were males and
116(63.7%) were females. Out of the patients,
(82)45.1% had hypertension; (105)57.7% of the study
populations were obese. The overall prevalence of
pathological proteinuria (TPCR ≥ 150 mg/mmol
creatinine) was found in 116 (63.7%) of the study
population (Figure 1).
The prevalence of albuminuria is shown in Figure 2.
ACR was calculated from TPCR by formula; Ln ACR =
1.326 X Ln TPCR - 2.64 (10). In a total of 182 T2DM
patients who participated in this study, 16.48% have
normal ACR. A total of 57.7%, and 25.8% were found to
have microalbuminuria (ACR 30-300 mg/g) and
macroalbuminuria (ACR > 300 mg/g) respectively.
One hundred and twenty-two patients (67%) were
within the age group of ≥50 years and the majority of
the participants 116 (63.7%) were females. Nearly half
of the patients 82(45.1%) were hypertensive while the
preponderance of the population 105(57.7%) were
obese (Table 1). Age and hypertension showed
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Figure 2: Estimated Albuminuria categories among
type 2 diabetic patients (N=182). ACR: Albumin
Creatinine Ration.
Discussion
The prevalence of pathological proteinuria (TPCR ≥
150 mg/mmol creatinine) among type 2 diabetic
patients is 63.7% in the current study, which is similar
other studies that reported 64% (11) and 61% (12).
However, our ﬁndings were in contrast to some other
studies that reported 9.3% (13) and 12.5% (14). This
variability could be due to the inﬂuence of age
differences in the study population and environmental
factors in our locality, as it was observed that the
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Table 1: Demographic Characteristics of the study
participants (N=182)

proteinuria increased with an increase in age. Other
similar studies conducted correlated with our ﬁndings,
which reported a proportional increase in the
prevalence of pathological proteinuria with age. (13,
17). A number of factors have been implicated in the
increased prevalence of proteinuric renal illness and
nephrotic syndrome in the elderly. Immune status
changes associated with ageing have been implicated.
T-cell function abnormalities, for example, have been
linked to the development of minimal change disease
(MCD). Although MCD is largely a childhood disease,
its prevalence increases with age. Meanwhile in
contrast with our ﬁndings, a studyfrom Yemen
revealed that there is no signiﬁcant association
between age and pathological proteinuria (11).
Furthermore, studies done by Modesti et al., (18) and
Ishigami et al., (19) revealed that the prevalence of
proteinuria was more in men as compared to women,
which is not in agreement to ﬁndings of the present
study. Other ideas for the lower likelihood of
advancement in women compared to males include
the hypothesised protective action of oestrogen, the
detrimental effects of testosterone, and possibly
unhealthier lifestyles in men compared to women. The
causes of gender variations are signiﬁcant and warrant
additional investigation.
Estimated microalbuminuria (ACR 30-300 mg/g) and
macroalbuminuria (ACR > 300 mg/g) were 57.7% and
25.8% respectively. These results are similar to ﬁnding
in Thamar University, Yemen (11). However, other
similar studies in Yemen are varied with our ﬁndings, a
study carried out in Al-Kuwait University Hospital
Yemen reported an overall prevalence of diabetic
nephropathy among type 2-diabetic patients to 33.6%
(21.2% had microalbuminuria and 12.4% had
macroalbuminuria) (20). Concerning others,

participants below 30 years of age were higher in the
previous studies (13).
Our study observed that the highest prevalence of
diabetic-related pathological proteinuria was found in
hypertensive patients (50.9%), and hypertension was
found to be a risk factor for diabetic nephropathy. This
is consistent with the other ﬁndings that reported the
association between obesity, hypertension and
duration of diabetes, with diabetic nephropathy
(11,15,16). Based on our ﬁndings from this study,
people aged greater than 50 years were more likely to
have pathological proteinuria (almost three times
fold), this study focused on the determinants of
proteinuria. In the present study, the prevalence of

Table 2: Factors associated with pathological proteinuria among type 2 diabetes (N = 182).
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microalbuminuria and macroalbuminuria were
reported in Saudi Arabia (45.6%) in Sudan 44% (22),
and Kuwait 58.2% (23). Moreover, macroalbuminuria
was 12.8% in Egypt (24). These variations in the
prevalence rate of proteinuria can be attributed to
differences in several factors such as; study design,
source of the study population, diagnostic criteria, as
well as the methods of measurement of proteinuria
and urine collection, diabetic duration, diabetic
treatment, and presence of hypertension. For instance,
some similar reports where a long duration (12years)
or nation-wide study involving higher sample size (15,
16). The high prevalence of microalbuminuria and
macroalbuminuria in patients with T2DM is attributed
to the presence of diabetes many years before it is
diagnosed (11).
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Conclusion
This study revealed that the prevalence of diabetic
proteinuria was found to be high (63.7%) in our study
population. The prevalence of diabetic nephropathy
based on estimated ACR was 83.5% (57.7 %
microalbuminuria and 25.8% macroalbuminuria). Age
more than 50 years and hypertension were found to be
statistically signiﬁcant risk factors for proteinuria.
Therefore, early detection of kidney disease can prove
to be of immense help in predicting exposure to
pathological proteinuria.
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