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ABSTRACT
Background: Diabetes mellitus has become increasingly common worldwide, 
with many serious complications. Diabetic nephropathy is one such compli-
cation that affects the kidney and leads to end-stage renal failure worldwide. 
Microalbuminuria represents an abnormal elevation in urine albumin levels, 
which is an early marker of diabetic nephropathy. It is likely to be found in 
one-third or more of diabetic patients. Early recognition of microalbuminuria 
in diabetic nephropathy permits successful therapeutic intervention and signif-
icant postponement of terminal renal failure. 
Objective: To investigate the prevalence of microalbuminuria in type 2 dia-
betes patients attending AL-Thawra Hospital and Saref Medical Centre in Sa-
na’a City.
Materials and Methods: This study was carried out in AL-Thawra Hospital 
and Saref Medical Center in Sana’a City, during the period (from 1 February to 
30 April 2021). 125 Type 2 diabetic patients (diagnosed according to American 
Diabetes Association (ADA) criteria for diagnosis of diabetes) were selected). 
Medical records were used to collect data on duration of diabetes, gender, age 
and body mass index (BMI). Microalbuminuria was assessed using mispa-i3 kits 
in spot of the morning urine samples.
Results: The prevalence of microalbuminuria and macroalbuminuria among 
type 2 diabetic patients was 44.8% and 12 %, respectively. Microalbuminuria 
had a statistically significant association with longer duration (P = 0.031), and 
no statistically significant association was found between microalbuminuria and 
gender (P = 0.419), age (P = 0.299) and body mass index (P = 0.390).
Conclusion: The prevalence of microalbuminuria in this study was consid-
erably high (44.8%) in type 2 diabetes. 44.8% (nearly half) of type 2 diabetic 
patients in this study are at risk of developing kidney disease due to their high 
microalbuminuria level. This calls for regular and early screening for microal-
buminuria is recommended for all diabetic patients, as early treatment is critical 
for reducing the progression to the late stage of diabetic nephropathy (overt 
proteinuria and end-stage renal disease).
Keywords: Diabetes Mellitus type 2, Microalbuminuria, Diabetic nephropa-
thy.
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الملخص:
الخلفيــة: يعــد مــرض داء الســكري مــن أكثــر الامــراض شــيوعا في جميــع أنحــاء العــالم والــذي يصاحبــه مضاعفــات 
خطــرة عديــدة. اعتــال الكليــة الســكري هــو أحــد هــذه المضاعفــات، وقــد يــؤدي إلى مــرض الكلــى المزمــن، 
micro- (وينتهــي علــى الصعيــد العالمــي بالفشــل الكلــوي في المراحــل النهائيــة. يعتــر الالبومــن الدقيقــة 

 diabetic( العامــة الأكثــر حساســية للتشــخيص المبكــر لاعتــال الكليــة الســكري )albuminuria
nephropathy( والــذي يوجــد في حــوالي %30 مــن هــؤلاء المرضــى أو أكثــر والتشــخيص المبكــر لــه قــد 

يســاعد في عمليــة العــاج وتفــادي الاصابــة بالفشــل الكلــوي.
الهــدف: تهــدف هــذه الدراســة لتقديــر نســبة انتشــار الالبومــن الدقيــق )microalbuminuria( لــدى 
مرضــى الســكري مــن النــوع الثــاني الذيــن يــرددون علــى مستشــفى الثــورة ومركــز صــرف الطــي في مدينــة صنعــاء.

الطريقــة والمــواد: أجريــت هــذه الدراســة في مستشــفى الثــورة ومركــز صــرف الطــي بمدينــة صنعــاء في الفــرة مــا 
بــن 1 فرايــر إلى 30 أبريــل 2021. حيــث شملــت هــذه الدراســة عــدد 125 مريضــاً بالســكري مــن النــوع 
الثــاني )تم تشــخيصهم وفقــاً للجمعيــة الأمريكيــة للســكري )ADA((. تم اســتخدام الاســتبيان لجمــع بيــانات 
عــن مــدة الإصابــة بمــرض الســكري والجنــس والعمــر ومؤشــر كتلــة الجســم. ســحبت منهــم عينــات بــول صباحــي 

.Mispa-i3 بواســطة جهــاز )microalbuminuria( لتقديــر مســتوى الالبومــن الدقيــق
 (microalbuminuria( الدقيــق  الالبومــن  انتشــار  معــدل  ان  النتائــج  خــال  مــن  تبــن  النتائــج: 
والالبومن الكبر )macroalbuminuria( بن مرضى السكري من النوع الثاني %44.8 و12%، 
علــى التــوالي. حيــث وجــدت عاقــة ارتبــاط ذو دلالــة إحصائيــة بــن الالبومــن الدقيــق ومــدة الإصابــة بــداء 
الســكر فكانــت قيمــه )p = 0.031(. كمــا تبــن انــه لا توجــد عاقــة ارتبــاط ذو دلالــة إحصائيــة بــن 
الالبومن الدقيق )microalbuminuria( والجنس )P = 0.419( والعمر )P =0.299( ومؤشر 

.(P = 0.390( كتلــة الجســم
 (microalbuminuria( الاســتنتاج: نســتنتج مــن هــذه الدراســة ان معــدل انتشــار الالبومــن الدقيــق
مرتفعًــا إلى حــد كبــر )44.8٪( لــدى مرضــى الســكري مــن النــوع الثــاني. وأن %44.8 )النصــف تقريبــاً( 
مــن مرضــى الســكري مــن النــوع الثــاني في هــذه الدراســة معرضــون لخطــر الإصابــة بأمــراض الكلــى بســبب ارتفــاع 
مســتوى الالبومــن الدقيــق )microalbuminuria( لديهــم. عليــه يوصــى بإجــراء فحــص منتظــم ومبكــر 
لـــ الالبومــن الدقيــق )microalbuminuria( لجميــع مرضــى الســكري، حيــث أن العــاج المبكــر أمــر 
بالــغ الأهميــة للحــد مــن التقــدم إلى المرحلــة المتأخــرة مــن اعتــال الكليــة الســكري )الالبومــن الكبــر ومــرض 

الكلــى في المرحلــة النهائيــة(.
الكلمات المفتاحية: داء السكري من النوع الثاني، الالبومن الدقيق، اعتال الكلية السكري.
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INTRODUCTION 
Diabetes mellitus (DM) is associated with the derangement of the normal 

metabolism of carbohydrates, lipids, and proteins. The primary cause of mor-
bidity and mortality in DM is macrovascular and microvascular complications 
[1]. Long-term complications of diabetes can lead to visual impairment (reti-
nopathy), blindness, kidney disease (nephropathy), nerve damage, amputation, 
heart disease, and stroke [2]. Diabetic nephropathy (DN) is a common compli-
cation in diabetic patients characterized by persistent albuminuria, a progressive 
decline in glomerular filtration rate (GFR), and raised arterial blood pressure 
[3]. Diabetic nephropathy is the leading cause of end-stage renal disease and 
premature mortality in diabetic patients due to its insidious onset [4]. Approx-
imately one-third to half of patients with diabetes develop renal manifestations 
[5].

According to studies, 20 to 40% of type 2 DM patients eventually develop 
nephropathy [6]. The development of DN consists of several stages, the ear-
liest being microalbuminuria, which can progress to overt proteinuria and ul-
timately end-stage renal disease (ESRD) [7]. Microalbuminuria (MA) remains 
the best-documented predictor of the high risk of the development of diabetic 
nephropathy in DM patients [8]. 

MA in diabetic patients is more likely to progress to overt proteinuria 
and, eventually, renal failure [9]. Typically, diabetic nephropathy advances ir-
reversibly from the onset of clinical proteinuria to ESRD. However, it has 
been demonstrated that early detection, medical care, and appropriate lifestyle 
changes can stop or reverse the progression from micro- to macroalbuminuria 
[10]. According to some data, after 10 to 15 years of untreated type 1 diabetes 
with persistent MA, over 80% of patients will have overt nephropathy, and 
50% will eventually progress to end-stage renal disease (ESRD) [11]. 20 – 40% 
of type 2 diabetes individuals with MA advance to overt nephropathy after 
20 years from the time of onset, and about 20% develop ESRD, according to 
research [12]. 

Prevalence of microalbuminuria among type 2 diabetic patients in some of 
the Arab Countries, in Saudi Arabia, the rate of microalbuminuria among type 



217

 Prevalence of Microalbuminuria among Type 2 Diabetic Patients Attending Al-Thawra
Hospital and Saref Medical Center in Sana’a City, Yemen

المجلة العلمية لجامعة
إقليم سبأ

https://doi.org/10.54582/TSJ.2.2.84
المجلد)6( العدد)2( يونيو 2024م

Haidar M. Almaamari 

2 diabetic patients attending the diabetic clinic of King Abdul-Aziz Univer-
sity Hospital during the period of September 2004 to April 2005 was 45.6%. 
[13], in another setting of Saudi, Alhasa during 2017, the prevalence of patients 
who had microalbuminuria among type 2 diabetic patients was 37.4% [14]. In 
Bahrain, the prevalence of microalbuminuria and macroalbuminuria among 
Type 2 diabetic patients were 22% and 5.8%,[15] respectively. In Kuwait, a 
result taken from patients with type 2 DM in El-Fahaheel Primary Health-
care Centre shows that the prevalence of microalbuminuria was 58.2% [16], 
in another setting of Kuwait, the prevalence rate of proteinuria among type 2 
diabetic patients at Al-Sabah Hospital was found to be 43.5%, the prevalence of 
microalbuminuria and macroalbuminuria was 27.3%, and 16.2%, respectively 
[17].  During 2003/2004, among people with DM in Al-Ain district, United 
Arab Emirates, microalbuminuria was present in 61.2% of the sample popu-
lation [18]. In Oman, the prevalence of patients who had microalbuminuria 
among type 2 diabetic patients attending an outpatient diabetic clinic at Sultan 
Qaboos University Hospital between 2002 and 2003 was 27% [19]. In another 
study in Oman, 42.5% of the studied population was found to have diabetic 
nephropathy [20]. In 2016, a study was conducted on type 2 diabetic patients 
attending the diabetic center of Baghdad, the capital city of Iraq, showed that 
the prevalence of microalbuminuria was 16.1% [21]. In Sudan, in 2012, the 
prevalence of microalbuminuria among type 2 diabetic patients in Elmusbah 
Medical Center-Omdurman was 44% [22]. During 2011/2012, among type 
2 diabetic patients in Menoufia governorate, Egypt, the overall prevalence of 
microalbuminuria and macroalbuminuria was 34.2% and 12.8%, respectively 
[23].  In 2016 in Tunisia, the prevalence of microalbuminuria among Type 
2 diabetic patients who were followed up in two primary healthcare centers 
was 23% [24]. In 2019 in Ramallah, Palestine, the overall prevalence of mi-
croalbuminuria and macroalbuminuria was 29.3% and 5.3 % respectively [25].  
Therefore, the present study is aimed to investigate the prevalence of micro-
albuminuria in type 2 diabetes patients attending to AL-Thawra Hospital and 
Saref Medical Center in Sana’a City.
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MATERIALS AND METHODS 
Study Design and Population

This cross-sectional analytical study was performed in AL-Thawra Hospital 
and Saref Medical Center which provide health care for diabetic patients in 
Sana’a City (Yemen). The target population of this study involved 125 par-
ticipants, they were all adults both males and females with type 2 DM defined 
according to the American Diabetes Association (ADA) [13] these patients at-
tending to AL-Thawra Hospital and Saref Medical Center during the period 
(from 1 February to 30 April 2021). Inclusion criteria: medically diagnosed 
type 2 diabetes mellitus patients. Exclusion criteria: Type 1 DM, or any one 
of the participants who suffered from, gestational diabetes, thyroid problems, 
obstructive liver disease, advanced renal failure, and tuberculosis. 
Data Collection and Tools
     Interview (face to face) by using a questionnaire: the patient was provided 
with a prepared oriented questionnaire a set of questions divided into three 
main sections: 1st –personal data. 2nd – Socio-demographic (age, gender). 3rd - 
Clinical characteristic (duration of DM). Laboratory investigation (microalbu-
minuria test). Microalbuminuria was assessed using mispa-i3 microalbuminuria 
test kits. Urine samples were collected in spot in the early morning. Category 
spot was defined as follows: 
(1) normoalbuminuria was defined as < 30 μg of albumin / mg of creatinine.
(2) microalbuminuria was defined as 30 - 300 μg of albumin / mg of creati-
nine.
(3) macroalbuminuria was defined as > 300 μg of albumin / mg of creatinine.
Ethical Consideration 
The study protocol was approved by Dar AL-Slam International University for 
Science and Technology. Informed consent was obtained from all individuals 
after explaining the purpose and nature of the study.    
Statistical analysis
Data analysis was conducted using the Statistical Package for Social Sciences 
(SPSS) for Windows version 23. The descriptive results are expressed as mean 
± standard deviation and percentages were used to determine correlations be-

    n=         =384
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tween microalbuminuria and other risk factors.
RESULTS 
This study includes 125 type 2 diabetes outpatients: 58 (46.4 %) males and 67 
(53.6%) females, whose ages are ranged from (25 -70) years with mean age of 
(48.6). The age was divided into three groups (25 - 44), (45 - 65) and (> 65) 
years, 24(19.2%), 88(70.4 %), 13 (10.4%) respectively as shown in (Table 1).

Table 1: distribution of socio – demographic characteristic of partici-
pants )n= 125).

PercentageFrequencyCharacteristic

46.4 %58Male

Gender 53.6 %67Female

100 %125Total

19.2 %2425 – 44

Age (years)
70.4 %8845 – 65

10.4 %13

100 %125Total

Among 125 type 2 diabetic patients analyzed, the prevalence of microalbu-
minuria and macroalbuminuria was 56 (44.8%) and 15 (12 %), respectively as 
shown in (Table 2).
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Table 2: Prevalence of microalbuminuria among study participants 
)n= 125).

PercentageFrequencyAlbuminuria

43.2 %54Normoalbuminuria

44.8 %56Microalbuminuria

12.0 %15Macroalbuminuria

100 %125Total

We did not find any significant association between gender, BMI and the pres-
ence of microalbuminuria (p = 0.419), (p = 0.390) respectively. Analysis involv-
ing different age groups versus the presence of microalbuminuria revealed no 
statistically significant association (P = 0.299). We found that there was a signif-
icant difference with regard to the duration of diabetes mellitus with more than 
15 years with microalbuminuria group having a prevalence of 73.3% compared 
to the prevalence of 26.7% in normoalbuminuria group (P = 0.031) (Table 3).
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Table 2: Prevalence of microalbuminuria among study participants 
)n= 125).

PercentageFrequencyAlbuminuria

43.2 %54Normoalbuminuria

44.8 %56Microalbuminuria

12.0 %15Macroalbuminuria

100 %125Total

We did not find any significant association between gender, BMI and the pres-
ence of microalbuminuria (p = 0.419), (p = 0.390) respectively. Analysis involv-
ing different age groups versus the presence of microalbuminuria revealed no 
statistically significant association (P = 0.299). We found that there was a signif-
icant difference with regard to the duration of diabetes mellitus with more than 
15 years with microalbuminuria group having a prevalence of 73.3% compared 
to the prevalence of 26.7% in normoalbuminuria group (P = 0.031) (Table 3).

Table 3:  Bivariate analysis to show the association between categorical 
variables and albuminuria status )n= 110).

P-Value
Microalbumin-

uria
n = 56    n (%)

Normoalbu-
minuria

n = 54    n (%)
Variables

0.419
27 (52.9 %)24 (47.1 %)Male

Gender
29 (49.2 %)30 (50.8 %)Female

0.299

52.8  11.2653.5  10.5Mean  SD

Age (years)
12 (57.1 %)9 (42.9 %)25 - 44

40 (51.3 %)38 (48.7 %)45 – 65

4 (36.4 %)7 (63.6 %)

0.031

17  7.5912.64  7.46Mean  SD

Duration 
of diabetes 

(years)

18 (40.9 %)26 (59.1 %)

17 (51.5 %)16 (48.5 %)5 – 10

10 (55.6 %)8 (44.4 %)11 – 15

11 (73.3 %)4 (26.7 %)

0.390

24.71  4.6125.5  5.85Mean  SD

BMI (Kg/
m2)

2 (28.6 %)5 (71.4 %)
Underweight

35 (56.5%)27 (43.5 %)
Normal

( )

10 (41.7 %)14 (58.3 %)
Overweight

9 (52.9 %)8 (47.1 %)
Obese
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Statically Significant = P. Value  0.05, BMI = body mass index.
DISCUSSION

The overall prevalence of albuminuria among type 2 diabetic patients in 
our study was 56.8% (44.8% had microalbuminuria and 12% had macroalbu-
minuria). This was similar and comparable to previous studies done in Pokha-
ra,-Nepal, the overall prevalence of albuminuria was 56.7 % (45.5% micro-
albuminuria and 11.2%  macroalbuminuria) [27], but higher than the studies 
done in Bahrain,  overall prevalence of albuminuria was 27.8 % (22%  micro-
albuminuria and 5.8% macroalbuminuria), Kuwait, overall prevalence of albu-
minuria was 43.5% (27.3% microalbuminuria and 16.2% macroalbuminuria), 
Egypt, the overall prevalence of albuminuria was 47% (34.2% microalbumin-
uria and 12.8% macroalbuminuria), Ramallah, Palestine, the overall prevalence 
of albuminuria was 34.6% (29.3%  microalbuminuria and 5.3 %  macroalbu-
minuria), Saudi Arabia overall prevalence of albuminuria was 10.8% (1.2% mi-
croalbuminuria, 8.1% macroalbuminuria, and 1.5% ESRD) [15,17,23,25,28] 
respectively.    

The prevalence of microalbuminuria in our patients with type 2 diabe-
tes mellitus was 44.8%. This was similar to the results done in Saudi Arabia 
(45.6%), Oman (42.5%), Sudan (44%), Botswana (44.6%), Uganda (45.7%), 
Pakistan (47.7%) and Ethiopia (48%)  [13, 20, 22, 29, 30, 31, 32] (Respective-
ly), but lower than the studies done in Kuwait (58.2%), United Arab Emirates 
(61%), Tanzania (62.1%) and Nigeria (58%) [16,18,33,34], (respectively) and 
its higher than the studies done in Saudi, Alhasa (37.4%), Oman (27% ), Bagh-
dad ,Iraq (16.1%), Tunisia (23 %),  Nigeria (35%), Nigeria (35.3%), Cameroon 
(14.2%), and Pakistan (14 %) [14, 19, 21, 24, 35, 36, 37, 38] (Respectively).

The prevalence of macroalbuminuria in our study was 12%. This was simi-
lar to the results done in Pokhara -Nepal (11.2%), Egypt (12.8%), and Pakistan 
(13.94 %), [27, 28, 38], respectively, but it is lower than the studies done in 
Kuwait (16.2%) [39] and higher than the studies done in Bahrain (5.8%) and 
Saudi Arabia (8.1 %) [15, 28], respectively. Variations in the prevalence can 
be explained by genetic susceptibility to nephropathy and prolonged diabetic 
duration, differences in age groups and population.
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No significant association was found between the prevalence of microalbu-
minuria and the age of patients in the present study (p = 0.3299. This result was 
supported by studies done in Baghdad and Uganda which found no association 
between microalbuminuria and age with (P = 0.14) and (P = 0.316) [21, 30], 
respectively, however, this result was in contrast with a study done in Botswana 
which found that there is an association between microalbuminuria and age 
with (P = 0.09). [29].

In the present study, there was no significant association between BMI of 
diabetic type 2 patients and microalbuminuria (p = 0.390). This result was sup-
ported by the numerous previous findings [13, 27, 29, 32, 33, 34], which is 
contrary to other studies that provided statistically significant to BMI [14, 18, 
30]. Likewise, gender had no significant association with microalbuminuria in 
this study (p = 0.419). This result is supported by a study done in Uganda [30]. 
Whereas in Emirates a study showed an association between gender and mi-
croalbuminuria [18]. In this study, male patients were more affected by mi-
croalbuminuria than females, and the prevalence of microalbuminuria in males 
was (52.5%) and in females it was (49.2%). This was in accordance with studies 
done in Uganda and Ethiopia [22, 30], while in another study in Botswana, 
prevalence of microalbuminuria was (31.8% and 68.2%) in males and females 
respectively [29].

In the present study, a good significant association was found between the 
prevalence of microalbuminuria and the duration of diabetes (p = 0.031). Ear-
lier studies reported a significant association between microalbuminuria and 
the duration of diabetes [13, 14, 25, 27, 29, 32, 33, 34]. Though another study 
reported no significant association between microalbuminuria and the duration 
of diabetes [21, 37], we found the microalbuminuria develops after 15 years 
from diabetes onset, and the percentage of microalbuminuria was (73.3%). This 
is also supported by the study done in Albania, which found the microalbu-
minuria develops after 15 years from diabetes onset, of which the percentage 
of microalbuminuria was (48.2%) [40]. Another study was done in Ethiopia, 
showing that microalbuminuria develops after 10 years from diabetes onset, 
and the percentage of microalbuminuria was (73.7%) [32]. Also, other studies 
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were done in Botswana and Tanzania, finding that the microalbuminuria de-
velops after 5 years from diabetes onset, and the percentage of microalbumin-
uria was (29.5%) and (21.0%), [29, 33] respectively.

CONCLUSIONS 
The high prevalence of albuminuria 56.8% (44.8% had microalbuminuria 

and 12% had macroalbuminuria) was observed in this study of patients diag-
nosed with type 2 diabetes mellitus. Patients at longer duration of diabetes were 
associated with an increased level of microalbuminuria. The detection of mi-
croalbuminuria in patients can be useful for the screening of diabetes mellitus 
during annual health check-ups. Moreover, microalbuminuria may be adopted 
as a marker among patients with type 2 diabetic patients. 
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