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Aims: Albuminuria is an established marker for endothelial dysfunction and cardiovascular risk in dia-
betes and prediabetes. So we aimed to explore the prevalence of albuminuria (microalbuminuria and
macroalbuminuria) in patients with type2 diabetes mellitus (DM) in the Palestinian community and to
determine the association between albuminuria and other health care and biochemical indicators.
Materials and methods: A cross-sectional study was carried out at private health care center. A total of
550 diabetic patients aged 35 years and above with type 2 diabetes mellitus who attended the clinic from
May 2017 through February 2018 were included. Socio-demographic, clinical, and laboratory data were
obtained from the medical records of patients. Statistical analysis was carried out using the Statistical
Package for the Social Sciences (SPSS, version 23).

Results: Out of the 550 patients recruited, the mean age and duration of diabetes were 57.8 years and 9.5
years, respectively. Approximately 62% were being managed by oral hypoglycemic agents alone, 4.3% by
insulin alone, 31.7% were on a combination of oral hypoglycemic agents and insulin and slightly less than 2%
were on dietary measures alone. The mean value for HbA1c was 7.71%. The overall prevalence of albuminuria
among participants was found to be 34.6%; microalbuminuria (29.3%) and macroalbuminuria (5.3%).
Conclusion: Albuminuria is highly prevalent among Palestinian population with type 2 diabetes. This
calls for early and universal screening of urinary albumin. There is also an urgent need for measures that
target tight glycemic and optimal blood pressure control and the use of renin-angiotensin system
blockade.
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1. Introduction million by year 2030 [4,5]. Type 2 DM symptoms are less marked

compared to type 1 and this can lead to late diagnosis several years

Diabetes mellitus (DM) is a common endocrine disease espe-
cially in the Middle East which is known to be one of the highest
regions in terms of diabetes mellitus indices. Diabetes cases are
expected to rise from 39 million to 67 million in the Middle East
and North Africa (MENA) Region by year 2045 with a total expen-
diture on diabetes that will reach 37.1 billion USD [1,2]. In Palestine
there were over 168.800 diabetes cases in 2017 with a diabetes
prevalence of 7% in adults and 6.42% in patients aged 18 years and
above [2,3].

Type 2 diabetes is known to be a major risk factor for cardio-
vascular events and it represents the majority of cases with dia-
betes and these cases are expected to increase in the world to 366
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after onset in which the complications would have already arisen
[6]. Diabetes and its complications are ranked as the 6th cause of
death and account for around 5.7% of deaths in Palestine [7,8].

One of the complications of diabetes is Diabetic Nephropathy
(DN) which is one of the leading causes of renal failure proven to be
the major cause of mortality in type 2 diabetic patients [9]. Diabetic
nephropathy (DN) is characterized by two biomarkers which are
urinary albumin excretion (UAE) and estimated glomerular filtra-
tion rate and its progression occurs through several stages starting
with Microalbuminuria (MA) then Macroalbuminuria (also called
Proteinuria or Albuminuria), renal insufficiency and eventually
end-stage renal disease [10].

Microalbuminuria is when the UAE is between 20 and 200 mg/
min and/or 30—300 mg/24h and any excretion rate below this
range is considered as normoalbuminuria. It is viewed as the first
early clinical sign of diabetes nephropathy and an independent
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marker for cardiovascular diseases as well [11].

Macroalbuminuria is when the urinary albumin excretion is
above 300 mg in a 24 h collection and it is the predominant renal
risk marker for nephropathy that continues to be the gold standard
for diagnosis and staging of DN [12].

According to the American Diabetes Association statistics 20 to
40% of patients with type II diabetes develop nephropathy and
according to previous studies it was also observed that MA usually
precedes Macroalbuminuria by an interval of five to ten years and a
reduction in albuminuria is positively proportional to renal pro-
tection [13,14]. Therefore, early detection of MA in type 2 DM is very
important as it can reverse or reduce the progression of nephrop-
athy and studies highlighting these complications are required and
can play an important role in preventing further complications.

1.1. Subjects, materials and methods

A cross-sectional study was conducted in health care center in
Ramallah district, Palestine. It comprised a systematic sample of
550 type 2 diabetic patients from September 2017 through
February 2018. The study was approved by the health and ethics
committee of the health center, and all the participants gave their
informed consent. Relevant sociodemographic, clinical and labo-
ratory data were obtained from the medical records of the patients.

Anthropometric measurements were taken, including weight
and height to estimate body mass index (BMI) [Kg/m2]. ‘Overweight’
is classified as having a BMI of 25.0—29.9, and obesity as having a BMI
of >30 as defined by the WHO [15]. Blood pressure was measured
using standardized Sphygmomanometers. Fasting blood glucose,
serum cholesterol, serum triglyceride, high-density lipoprotein
(HDL) and low-density lipoprotein (LDL) were assayed by enzymatic
methods. Glycosylated hemoglobin (HbA1c) was analyzed by using a
high performance liquid chromatography (HPLC) method (Bio- Rad);
HbA1c was considered normal if <7% [16].

Fresh random morning spot urine was examined by the strip
test (Combur 9 Test) for leucocytes, nitrites and blood. Patients with
positive nitrites, indicative of significant bacteriuria, and patients
with erythrocytes and/or leucocytes equal to or above 5 cell counts
per microliter, indicative of hematuria or/and pyuria, were
excluded from the analyses. Microalbuminuria can be diagnosed
when the urinary albumin to creatinine ratio is 30—299 mg/g in at
least two of three urine collections in a three-month period.

Whereas to designate a patient as having macroalbuminuria the
same ratio is > 300 mg/g 9.

Diabetic retinopathy was detected by direct ophthalmoscopy.
The International Clinical DR severity scale, adopted by the Amer-
ican Academy of Ophthalmology (AAO) and the International
Council of Ophthalmology (ICO), was used to classify patients into
non-proliferative DR (NPDR), and proliferative diabetic retinopathy
(PDR) [17,18].

1.2. Statistical analysis

Statistical analysis was carried out using Statistical Package for
the Social Sciences (SPSS, version 11.5). Chi-square tests and
multivariate logistic regression was used to assess the correlation
between micro and macroalbuminuria and their risk factors.
Separate regression models were used for microalbuminuria and
macroalbuminuria
2. Results

2.1. Sociodemographic and anthropometric characteristics

Of the 600 patients recruited 34(0.6%) were excluded due to

the presence of urinary tract infections and 16 (0.7%) for the
presence of congestive heart failure, leaving 550 for evaluation
patients. There were 301 (54.7%) men and 249(46.3%) women. The
mean age of the total study population was 58.7 + 8.3 years and
the mean duration of diabetes was 8.9 + 6.8 years. Of the total
sample 15.6% were current smokers while 26.9% were past
smokers and 89.5% were obese or over weight. Majority of the
patients had their systolic and diastolic blood pressure below the
130/80 mmHg target (Table 1).

2.2. Clinical and biochemical characteristics of the study population

As shown in (Table 2), the majority of the sample population
(68.9%) had hypertension. Dyslipidemia was present in 92.5% of the
study patients. Hypertriglyceridemia, hypercholesterolemia, high
LDL cholesterol,low HDL cholesterol levels among male and low
HDL cholesterol levels among female were reported to be 38.9%,
14.5%, 31.6%, 56.5%, 60.7% among these patients, respectively. About
65.8 had HbA1c >7%. Only one third of patients had retinopathy.

2.3. The prevalence of diabetic microalbuminuria and
macroalbuminuria according to sociodemographic and
anthropometric characteristics

Overall, 38.5% of patients with diabetes had albuminuria (32.7%
had microalbuminuria and 5.8% had macroalbuminuria). No sig-
nificant differences in gender and smoking were noted among
patients with micro- and macroalbuminuria. The microalbuminuria
patients were older compared with normoalbuminuric group
(p=0.001). There was an increase in frequency of micro-
albuminuria and macroalbuminuria in patients who had diabetes of
more than 11 years duration. Mean SBP were significantly higher
with micro- and macroalbuminuria compared with normoalbu-
minuria (p < 0.0005). However diastolic blood pressure was higher
only in the microalbuminuric patients (p < 0.0005). Patients with
microalbuminuria were predominantly obese and over weight
(p=10.02) (Table 3).

Table 1
Sociodemographic and anthropometric characteristics of 550 patients with Diabetes
Mellitus attending the diabetes clinic.

(%) Variable n
Gender

Males 301 (54.7)

Females 249 (46.3)
Age (year) Mean(SD) = 58.7 (8.3)

<45 54 (9.8)

45-55 164 (29.8)

56—65 228 (41.5)

>65 104 (18.9)
Duration of D.M(year) Mean(SD) = 8.9 (6.8)

<5 183 (33.3)

6—10 195 (35.4)

>11 172 (31.3)
Smoking

Non 316 (57.5)

Current 86 (15.6)

Past 148 (26.9)
Body Mass Index(Kg/m?) Mean(SD) =30.9 (6.1)

<25 58 (10.5)

25-29.9 144 (26.2)

>30 348 (63.3)
Systolic Blood Pressure(mmHg) Mean(SD) =126 (10.1)

<130 341 (62.0)

>130 209 (38.0)
Diastolic Blood Pressure(mmHg) Mean(SD) = 77.2 (6.2)

<80 392 (71.3)

>80 158 (28.7)
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Table 2
Clinical and biochemical characteristics of the participants.

% Variable n

Hypertension

Yes 379 (68.9)

No 171 (31.1)
Dyslipidemia

Yes 509 (92.5)

No 41 (7.5)
Diabetes retinopathy(DR)

Yes 164 (29.8)

No 386 (65.8)
Glycated hemoglobin Mean(SD) =8.106 (2.3)

<7.0% 188 (34.2)

>7.0% 362 (65.8)
Cholesterol(mg/dl) Mean(SD) = 173.1 (24.6)

<200 470 (85.4)

>200 80 (14.5)
Low density lipoprotein Mean(SD) =99.6 (21.3)

<100 376 (68.4)

>100 174 (31.6)
High density lipoprotein male Mean(SD) =41.2 (9.6)

<40 170 (56.5)

>40 131 (43.5)
High density lipoprotein female Mean(SD)=49.1 (11.2)

<50 151 (60.7)

>50 98 (39.3)
Triglyceride(mg/dl) Mean(SD) = 151.3 (32.6)

<150 336 (61.1)

>150 214 (38.9)

2.4. The prevalence of diabetic microalbuminuria and
macroalbuminuria according to clinical and biochemical
characteristics

The presence of hypertension, hypertriglyceridaemia and hy-
percholesterolemia were significantly higher with both micro- and
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macroalbuminuric groups. HbA1c levels were significantly higher
in all groups with abnormal albumin. The prevalence of diabetic
retinopathy was significantly higher in micro- and macro-
albuminuric patients compared with those with normoalbumi-
nuria (p <0.0005) see (Table 4).

2.5. Multivariate analysis of factors associated with diabetic
microalbuminuria after adjusting for other factors

In the bivariate analysis, microalbuminuria significantly associ-
ated with age, BMI, duration of diabetes, diabetes retinopathy,
HbA1c, hypercholesterolemia, hypertriglyceridemia, SBP, and DBP.
After stepwise logistic regression analysis use, the only variables
remained associated significantly with Microalbuminuria were
mean HbA1c, mean SBP and the presence of retinopathy. For each
1% increase in HbAlc, the odds of having microalbuminuria
increased by 79%. Patients with mean SBP >130 mmHg were found
to be 1.92 times more likely to have microalbuminuria than those
with SBP <130 mmHg.Patients with mean DBP >80 mmHg were
found to be 1.61 times more likely to have microalbuminuria than
those with DBP <80 mmHg. The odds of having microalbuminuria
for those who had diabetic retinopathy are 1.76 times more than
those who did not have diabetic retinopathy (Table 5).

2.6. Multivariate analysis of factors associated with diabetic
macroalbuminuria after adjusting for other factors

In the bivariate analysis (Table 6), macroalbuminuria signifi-
cantly associated with duration of diabetes, diabetes retinopathy,
HbA1c, hypercholesterolemia, SBP and DBP. After using stepwise
logistic regression analysis, the only variables remained signifi-
cantly associated with macroalbuminuria were mean SBP, male sex
and the presence of diabetic retinopathy. Patients with mean SBP

Table 3
Prevalence of diabetic microalbuminuria and macroalbuminuria among diabetics according to sociodemographic and anthropometric characteristics.
Variable Normoalbuminuria n% = 338(61.5) Microalbuminuria n% = 180(32.7) Macroalbuminurin% = 32(5.8)
Gender
Men 186 (61.8) 95(35.6) 20 (6.6)
Women 152 (61.0) 85 (34.1) 12 (4.8)
P-value - 0.689 0.058
Age (years)
<45 35 (64.8) 16 (29.6) 3 (5.5)
45-55 111(67.7) 48 (29.3) 5(3.0)
56-65 154(67.5) 64 (28.1) 10 (4.4)
>65 38 (36.5) 52 (75.0) 14 (13.5)
P-value - 0.001 0.321
Body mass index
<25 41 (70.7) 15 (25.9) 2(34)
25-29.9 85 (59.0) 51 (35.4) 8(5.6)
>30 212 (60.1) 114 (32.8) 22 (6.3)
P-value - 0.013 0.352
Duration of DM (years)
<5 126 (68.9) 50 (27.3) 7 (3.8)
6-10 111 (57.5) 69 (35.8) 13 (6.7)
>11 101 (58.0) 61 (35.5) 12 (6.9)
P-value - 0.002 0.005
Smoking
Non 201 (63.6) 97 (30.7) 18 (5.7)
Current 52 (60.5) 30 (34.9) 4(4.7)
Past 85 (57.4) 53 (35.8) 10 (6.8)
P-value - 0.137 0.316
SBP(mmHg)
<130 239 (70.1) 92 (26.9) 10 (2.9)
>130 99 (47.4) 88 (42.1) 22 (10.5)
P-value — <0.0004 <0.0005
DBP(mmHg)
<80 268 (68.4) 106 (27.0) 18 (4.6)
>80 70 (44.3) 74 (46.8) 14 (8.9)
P-value - < 0.0004 0.003
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Table 4

Prevalence of diabetic microalbuminuria and macroalbuminuria among diabetics according to clinical and biochemical characteristics.

Variable Normoalbuminuria n (%) = 338(61.5) Microalbuminuria n (%) = 180(32.7) Macroalbuminuria n (%) = 32(5.8)
Hypertension

Yes 216 (56.9) 137 (36.1) 26 (6.9)

No 122 (71.4) 43 (25.2) 6 (3.5)

P-value - < 0.0005 0.020
Dyslipidemia

Yes 232 (63.5) 156 (30.6) 30 (5.9)

No 15 (36.0) 24 (58.5) 2 (4.9)

P-value - 0.602 0.246
Diabetes retinopathy (DR)

Yes 78 (47.5) 68(41.5) 18 (11.0)

No 260 (67.4) 112(29.0) 14 (3.6)

P-value <0.0005 <0.0005
Glycated hemoglobin (HbA1c %)

<7% 133 (70.0) 49 (26.1) 6(3.2)

>7% 205 (56.7) 131 (36.2) 26 (7.2)

P-value - <0.0004 0.005
Cholesterol (mg/dl)

<200 305 (64.9) 141(30.0) 24 (5.5)

>200 33 (41.2) 39 (48.8) 8(10.0)

P-value — 0.017 0.016
Low density lipoprotein (LDL)

<100 238 (63.3) 116 (30.9) 22 (5.9)

>100 100 (57.5) 64 (36.8) 10 (5.7)

P-value — 0.136 0.682
High density lipoprotein (HDL) male

<40 95 (55.9) 66 (38.8) 9 (5.3)

>40 89 (67.9) 34 (29.9) 86.1)

P-value - 0.072 0.149
High density lipoprotein (HDL) female

<50 95 (62.9) 48 (31.8) 8 (5.3)

>50 59 (60.2) 32(32.7) 7(7.1)

P-value - 0.762 0.121
Triglyceride (mg/dl)

<150 218 (64.9) 105 (31.3) 13 (3.9)

>150 120(56.1) 75 (35.0) 19 (8.9)

P-value - 0.004 0.005

>130 mmHg were found to be 2.61 times more likely to have
macroalbuminuria than those with SBP <130 mmHg. Males were
found to be 2.44 times more likely to have macroalbuminuria than
females. Patients with diabetic retinopathy were found to be 5.31
times more likely to have macroalbuminuria than those without
diabetic retinopathy.

3. Discussion

This study measures the prevalence of the different stages of
albuminuria in type 2 diabetes among patients attending private
clinic, patients are from different urban areas of Ramallah district.
Numerous studies carried out to determine the prevalence of
albuminuria in patients with type 2 diabetes. These studies yielded
different rates between (17%—58.6) for albuminuria [19,20]. This
study showed the prevalence rate of 38.5% that lies within the

Table 5

Logistic regression analysis of factors associated with microalbuminuria.
Variables OR (95% confidence interval) P-value
Mean HbA1lc
(Uncontrolled vs. control) 2.01(1.21, 2.32) 0.001
Mean SBP
(Uncontrolled vs. control) 1.92(1.43, 2.93) 0.002
Mean DBP
(Uncontrolled vs. control) 1.61(1.04, 2.08) 0.031
Diabetes retinopathy
(Yes vs. no) 1.76(1.08, 2.12) 0.008

OR: Odds ratio, HbA1c: Glycated hemoglobin, SBP: Systolic Blood Pressure, DBP:
Diastolic Blood Pressure.

range. The high degree of variation in the rate can be attributed to
sample selection, study design, urine collection method,-
age,sex,race and population structure [21]. The prevalence of
microalbuminuria and macroalbuminuria in the present study was
32.7% and 5.8% respectively. The prevalence of microalbuminuria in
this study is consistent with the Iranian study [22]. Which showed
close prevalence (27.5%), but considerably higher prevalence of
macroalbuminuria 32.7% vs. 5.8% in this study.

In Finland a study conducted by Wirta et al. in a recent onset
diabetic patients, showed almost the similar prevalence as in this
study;microalbuminuria and macroalbuminuria prevalence value
of (29%,4%) vs. (32.7%,5.8%) among the present patients [23].
However a study carried out in United Kingdom on type 2 diabetes
patients showed a lower prevalence of albuminuria (19%) [24,25].

Concerning Arab countries, studies in the Kingdom of Saudi
Arabia [51] and United Arab Emirates [26], showed a relatively
higher rate of microalbuminuria (41.3%, 61%) respectively than that
observed in the present results. On the other hand, a study in
Sultanate of Oman [20], and Jordan showed nearly similar rate (27%,

Table 6

Logistic regression analysis of factors associated with macroalbuminuria.
Variables 0Odd ratio (95% confidence interval) P-value
Mean Systolic blood pressure
(Uncontrolled vs. control) 2.61(1.21, 3.92) 0.004
Gender
(Male vs. female) 2.44(1.10,4.13) 0.016
Diabetes retinopathy
(Yes vs. no) 5.31(2.16, 7.31) 0.002
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29%) respectively [20].

Several studies clearly demonstrated the benefits of improving
glycaemic control and decreasing HbAlc concentration in
decreasing the complication rate [25,27]. In the present study,-
HbA1c showed a high significance with microalbuminuria and
macroalbuminura. This finding is consistent with the results ob-
tained by others [25,28], but results must be considered with
caution because of the cross-sectional design of the study.

The systolic blood pressure showed a significant association
with both microalbuminuria and macroalbuminuria as it has been
identified as strong risk factor in many studies [16,21,29].

This study revealed no significance in association of duration of
diabetes,smoking, body mass index and age with microalbuminuria
or macroalbuminuria to be as major risk factors.

Many previous studies have reported both significant and non-
significant correlation between albuminuria excretion and dia-
betes duration smoking, body mass index and age [25,30—32].
Vijay et al. have reported duration of diabetes, systolic and dia-
stolic BP age and serum creatinine levels to be associated with
proteinuria while HbA1C was reported to be the risk factor by
Gupta et al. [33,34]. In a study by John et al., male sex, age, longer
duration of diabetes, poor glycemic control and raised blood
pressure was associated with microalbuminuria [25]. Yet in
another study by Verghese et al. age, duration of diabetes, dia-
stolic blood pressure, HbA1C, and fasting plasma glucose were
reported to be the risk factors [30].

When the gender was tested micro-and macroalbuminuria did
not show any statistical difference, whereas male gender showed
significant correlation of with macroalbuminuria in the final
regression model. That is in agreement with the other findings that
revealed the male to be positively associated with micro-
albuminuria with diabetic males compared with diabetic females
[25,35]. While, other study has found that female sex was positively
associated with microalbuminuria [25].

The logistic regression analysis did not show significant asso-
ciation between the Body Mass Index and the prevalence of
microalbuminuria. These results are in agreement with previously
published data [21,28,36].

According to serum lipid, the present study showed no associ-
ation between serum lipid —including all its types- and either
microalbuminuria, or macroalbuminuria and it is consistent with a
number of other studies [26,33].

The present study revealed that patients with micro-
albuminuria and macroalbuminuria were statistically significant
with the presence of retinopathy. This finding were supported by
other studies [26]. Besides, the present results revealed that the
prevalence of diabetic retinopathy in microalbuminuria patients
was higher than that in macroalbuminuria patients (41.5%
vs.11.0%), so that even patients who have microalbuminuria were
at high risk of developing retinopathy [37]. It was surprisingly,
however, that in the 35 patients with macroalbuminuria,18(51%)
of them had DR, In different study, analysis of type 2 diabetes
with proteinuria found that approximately 30% did not have
diabetes nephropathy on renal biopsy among those without reti-
nopathy [17]. Type 2 diabetics with marked proteinuria and reti-
nopathy are most likely to have DNP, whereas those without
retinopathy may be caused by disease other than diabetic glo-
merulopathy (hypertension, atherosclerosis, chronic glomerulo-
nephritis, chronic pylonephritis) [22,38].

4. Conclusion
This is a cross sectional study to estimate the prevalence of

albuminuria in patients attending a private health care center with
referrals from all over Jordan. The present study showed:

e The high prevalence of albuminuria (macroalbuminuria and
macroalbuminuria) observed in Palestinian patients diagnosed
with type 2.

e Microalbuminuria is significantly associated with HbA1lc, SBP,
and presence of retinopathy and male sex.

e Macroalbuminuria is significantly associated with SBP, presence
of diabetic retinopathy, and male sex.

The high prevalence of micro and macroalbuminuria obtained in
the study supports the need to promote and implement the utili-
zation of albuminuria screening at the national level.
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