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Abstract: Patients with diabetes mellitus and hypertension are at high risk of vascular complications, particularly, 
renal deterioration. This study aimed to evaluate the prevalence and the risk factors of reduced renal function 
corresponding to chronic kidney disease (CKD) stages 3 – 5 among diabetic hypertensive patients. This is a 
retrospective cohort study of diabetic hypertensive patients attending A-Watani governmental medical center from 
August 2006 until August 2007. Creatinine clearance (CrCl) was estimated using the Cockcroft–Gault equation. 
Those with CrCl< 60 ml/ min, corresponding to CDK stages 3 – 5, were considered to have reduced renal 
function. The prevalence of reduced renal function was calculated, and the risk factors associated with it were 
evaluated using multiple logistic regression. The following were the results found in this study: (a) the prevalence 
of reduced renal function among the study patients was 35.5% distributed as follows: (63.5%) had stage 3 CKD, 
21.7% had stage 4 and 13% had stage 5 CKD. (b) Patients with reduced renal function were elderly, had a higher 
number of chronic diseases and had a longer duration of diabetes and hypertension than those with CrCl≥ 60ml/ 
min. (c) Men had a higher prevalence of reduced renal function than women. (d) Significant predictors of reduced 
renal function were older age, duration of diabetes and the number of chronic diseases based on logistic 
regression analysis. Early and continuous screening of renal function among diabetic hypertensive patients is 
required to implement preventable strategies of end stage renal disease (ESRD). Better control of blood pressure 
and diabetes mellitus are important. 
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Introduction 
 
It is estimated that 2.7% of Palestinians living 
in West-Bank have hypertension (HTN) and 
2.1% have diabetes mellitus (DM) [1]. 
Although, no epidemiological data are 
available about Palestinians who have DM and 
HTN together, the prevalence of HTN, in 
general, is a few times greater in patients with 
DM than in matched non-diabetic individuals 
[2]. The major adverse outcomes of DM are a 
result of vascular complications, both, at the 
microvascular (retinopathy, nephropathy or 
neuropathy) and macrovascular levels 
(coronary artery disease, cerebrovascular and 
peripheral vascular disease) [3,4]. These 
complications, particularly renal damage, are 
augmented by the co-existence of HTN [5]. To 

minimize and delay renal complications, early 
screening of renal function, appropriate 
antihypertensive therapy and tight BP and 
glucose control are required. Recent audit 
data suggest that existing guidelines on 
screening for renal disease in hypertensive 
and diabetic populations are frequently not 
followed, and when they are, action is not 
always taken [6]. Unfortunately, late referrals 
of renal disease are associated with increased 
morbidity and mortality. This study provides 
some data as to the likely prevalence and risk 
factors of reduced renal function 
corresponding to chronic kidney disease (CKD) 
stages 3 – 5 among diabetic hypertensive 
patients. 
 
Methodology 
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We conducted this study at Al-Watani 
governmental hospital and medical center, the 
largest non-surgical medical center in north 
Palestine with in and out-patient community 
medical services. We used the medical records 
of the patients to obtain demographic, 
diagnostic information, laboratory test results 
and medication history. Data was collected 
from August 1, 2006 to August 1, 2007. All 
aspects of the study protocol, including access 
to and use of the patient clinical information, 
were authorized by the medical ethics 
committee and the local health authorities. All 
in and outpatients with a history of both 

diabetes mellitus and hypertension were 
investigated. Patients are considered to have 
DM and HTN if these diagnoses were present 
in their medical records and they were on 
antihypertensive and antidiabetic medications. 
Creatinine clearance was calculated using 
Cockcroft-Gault equation [7]. Reduced renal 
function was defined as creatinine clearance 
(CrCl)< 60 ml/min. This cut-off point has been 
previously validated against insulin clearance 
[8]. This corresponds to the newly proposed 
National Kidney Foundation Kidney Dialysis 
Outcomes Quality Initiative (K/DOQI) 
guidelines for defining chronic kidney disease 

Table 1. Clinical and lab characteristics of patients with and without reduced renal function 
Variable  CrCl <60 CrCl≥60 P value 
Age:(years) 67±13 63.4±9.5 0.004 
Gender: Men  53(46.1) 88(41.9 0.27 
Atrial fibrillation, n (%) 7(6.1) 24(11.4) 0.08 
Ischemic heart disease, n (%) 45(39.1) 100(47.6) 0.08 
Congestive heart failure, n (%) 21(18.3) 34(16.2) 0.37 
Systolic blood pressure (mmHg) 148.2±28.5 151.9±29.2 0.27 
Diastolic blood pressure(mmHg) 83.8±12.7 86.6±12.9 0.058 
Patients on target BP (< 130/ 80 mmHg) 33(28.7) 48(22.9) 0.25 
Serum Blood glucose (mg/dl) 256±152 257.8±116.8 0.94 
Creatinin Clearance (ml/min) 34.9±15.8 125.1±70.2 <0.001 
No of diagnosis  3.2±0.8 2.9±0.8 0.003 
Duration of DM(years) 14.9±8.6 10.7±8.5 <0.001 
Duration of HTN(years) 9.1±8.5 6.8±7 0.03 
CrCl: creatinine clearance; BP: blood pressure; DM: diabetes mellitus; HTN: Hypertension. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Prevalence of 
reduced renal function 
among the total sample 
using CrCl< 60 ml/ min 
as a cut-off point.  
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(CKD) stages 3 – 5 [9]. Elevated or non-target 
BP was defined as greater than or equal to 
130/80 mmHg, according to the Seventh 
report of the Joint National Committee on 
Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure [10].  
 
Statistical analysis 
 
Data was entered and analyzed using 
Statistical Package for Social Sciences 
program version 16 (SPSS). Chi square or 
Fischer’s exact test, whichever appropriate, 
was used to test significance between 
categorical variables. Independent samples t 
test was used to compare means of 
continuous variables. Multiple logistic 
regression analysis was used to identify risk 
factors associated with reduced renal function. 
Variables included in the regression were 
those with significant P value (< 0.05) in the 
univariate analysis. Data was expressed as 
mean ± SD for continuous variables and as 
frequency for categorical variables. 

Results 
 
A sample of 325 consecutive diabetic 
hypertensive patients was investigated. There 
were 141 (43.4%) men and 184 (56.6%) 
women patients. The mean age of the patients 
was 64.7 ± 11 years. The mean creatinine 
clearance (CrCl) of the patients was 93.1 ± 
71.6 ml/ min. The mean duration of DM was 
12.1±8.8 and that for hypertension was 
7.6±7.6 years. There was a significant 
negative correlation between CrCl and 
duration of DM (r= -0.175, P = 0.007) but not 
with that of HTN (r = - 0.12, P= 0.08).  When 
the patients were categorized based on CrCl 
level, there was 115 (35.4%) patients having 
CrCl< 60 ml/ min and 210 (64.6%) patients 
having CrCl≥ 60 ml/min. Table 1 compares the 
demographic and clinical characteristics of 
patients in both groups and shows that 
patients with CrCl< 60ml/ min were elderly 
(67±13 versus 63.4±9.5 years, P= 0.004), 
had significantly longer durations of HTN 
(9.1±8.5 versus 7.3±7.5 years, P = 0.03), DM 

Table 2. Clinical and lab characteristics of the patients stratified by gender and renal function 
Variable Men 

n=141 
Women  
n=184 

CrCl <60 
n=53 

CrCl≥60 
n =88 

P value CrCl <60 
n=62 

CrCl≥60 
n =122 

P value 

Age:(years) 
 

66.2±13.3 62.8±9.4 0.07 67.7±12.8 63.8±9.5 0.02 

Atrial fibrillation, 
n (%) 

3(5.7) 4(4.5) 0.52 4(6.7) 20(16.4) 0.06 

IHD, n (%)* 
 

24(45.3) 47(53.4) 0.22 21(33.9) 53(43.4) 0.13 

CHF, n (%) 
 

10(18.9) 14(15.9) 0.41 11(17.7) 20(16.4) 0.48 

SBP (mmHg)* 
 

146.1±28.4 149.2±26.6 0.51 150.1±28.7 153.8±30.8 0.43 

DBP (mmHg)* 
 

82.1±11.4 86.6±13.4 0.06 85.3±13.7 86.6±12.5 0.51 

POTBP (< 130/ 
80 mmHg)* 

17(32.1) 19(21.6) 0.17 16(25.8) 29(23.8) 0.76 

SBG (mg/dl)* 
 

264.8±157.7 254.2±98.9 0.62 249.9±149.1 260.4±128.5 0.61 

CC (ml/min) * 
 

34.4±15.8 118.7±48.9 <0.001 35.3±15.9 129.7±82 <0.001 

No of diagnosis  
 

3.4±0.8 2.9±0.7 0.001 3.1±0.8 2.9±0.9 0.32 

Duration of 
DM(years) 

15±9.9 10.9±9.4 0.043 14.7±7.5 10.5±8 0.003 

Duration of 
HTN(years) 

9.6±8.2 6±6 0.022 8.7±8.8 7.3±7.5 0.37 

            *IHD: Ischemic heart disease, CHF: congestive heart failure; DBP: diastolic blood pressure; SBP: systolic blood 
            pressure; CC: creatinin clearance; POTBP: patients on target BP; SBG: Serum Blood glucose; CrCl: creatinine 
            clearance; BP: blood pressure; DM: diabetes mellitus; HTN: Hypertension. 
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(14.9±8.6 versus 10.7±8.5 years, P < 0.001), 
and had a higher number of chronic diseases 
(3.2±0.8 versus 2.9±0.8, P= 0.003).  No 
significant correlation between CrCl < 60ml/ 
min and gender was revealed (P= 0.27). The 
average number of antihypertensive 
medications utilized by the two groups was not 
significantly different (1.83 ± 1.0 versus 1.80 
±1.2). Among the 115 patients with reduced 
renal function, 73 (63.5%) had CrCl = 30 – 
59.9 ml/ min (stage 3 CKD), 25 (21.7%) had 
CrCl = 15 – 29.9 ml/ min (stage 4 CKD) and 
15 (13%) had CrCl< 15 ml/ min (stage 5 CKD). 
Of the total sample, 5.2% had stage 5, 7.7% 
had stage 4 and 22.5% had stage 3 (Figure 1).  
Men and women in the total sample had 
comparable demographic and clinical 
characteristics except for the presence of IHD 
where men had higher proportions of IHD than 
women (50.4% versus 40.2%, P = 0.04). No 
significant difference in congestive heart 
failure (CHF) (P = 0.54) or number of patients 
at the target BP (P=0.82) between men and 
women was found. Table 2 shows the clinical 
characteristics for men and women stratified 
with renal function. Within the men group, 
there were 53 (37.6%) patients with CrCl< 
60ml/min who significantly had higher 
numbers of chronic diseases (3.4± 0.8 versus 
2.9± 0.7; P <0.001), longer duration of DM 
(15±9.9 versus 10.9±9.4 years, P=0.043) and 
HTN (9.6±8.2 versus 6±6, P=0.022) than men 
with CrCl≥ 60ml/ min. Among the women 

group, there was 62 
(33.7%) patients with reduced renal function. 
Women with CrCl< 60ml/min were significantly 
older (67.7±12.8 versus 63.8±9.5 years, P= 
0.02) and had significantly longer durations of 
DM (14.7±7.5 versus 10.5±8 years, P = 
0.003) than women with CrCl ≥ 60 ml/ min. In 
general, men had higher prevalence of 
reduced renal function than women (37.6% 
versus 33.7%). Women had lesser proportions 
of stages 4 and 5 while comparable 
proportions of stage 3 to that in men (Figure 
2). In both men and women, the prevalence of 
reduced renal function tends to increase with 
age, with the highest prevalence being among 
men and women in the eighth decade. The 
overall prevalence of reduced renal function 
among the total sample was 35.4% (Table 3).  
 
Table 4 shows the multivariate logistic 
regression analysis of reduced renal function. 
The following were taken as independent 
variables in the analysis: the number of 
chronic diseases, duration of DM, duration of 
HTN, and age. All included variables had a 
significant P value in the univariate analysis 
between patients with and without reduced 
renal function. Multiple logistic regression 
showed that increased risk factors for reduced 
renal function were seen with the number of 
chronic diseases (P= 0.001), duration of DM 
(P= 0.005) and age (P= 0.039). However, 
duration of HTN (P= 0.69) was not a significant 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Prevalence of 
reduced renal function 
stratified with gender. 
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predictor in the model. 
 
Discussion 
 
Early identification of renal disease is 
important. People with renal impairment are 
more likely than the general population to 
have cardiovascular disease and thus suffer 
extra morbidity and mortality. There is 
increasing evidence that some adverse 
outcomes of CKD can be prevented or delayed 
by early detection and treatment [11]. 
Unfortunately, CKD is underdiagnosed and 
undertreated, resulting in lost opportunities for 
prevention [12-14]. A study in London/ UK that 
investigated the prevalence of renal 
impairment in individuals with known 
hypertension or diabetes aged 50 -70 years 
has found the prevalence of renal disease to 
be 6.1% in hypertensives, 12.6% in the 
diabetics and 16.9% in those with both 
suggesting that diabetics hypertensive 
patients are at higher risk of renal disease 
than patients with either disease alone [15]. 
Our study indicated that 35.4% of the diabetic 
hypertensive patients attending a major 
medical center had reduced renal function 
corresponding to CKD stages 3 – 5. A study in 
Italy showed that GFR<60 ml/min/1.73 m2 

was revealed in 41% of diabetic patients (16). 
Among Americans with diabetes, the 
prevalence rate of those with GFR<60 ml/min 
was 27.5% [17]. A Chinese study showed that 
the prevalence of reduced renal function 
(GFR< 60 ml/ min) among diabetic patients 
was 32.8% [18]. In a cohort of 721 patients 
who had essential hypertension, a GFR< 60 
ml/min was observed in 16.2% of the patients 
[19]. In another recently published study [20], 
the prevalence of a GFR< 60 ml/min in 
13,687 patients who had hypertension and 
were seen in primary care in Spain was 27.7%. 
Our results showed a similar high prevalence 
of the CKD Stages 3–5 to that reported in 
Western and Chinese diabetic patients. Our 
prevalence rate was higher than that reported 
among hypertensives and closer to that 
reported among diabetic patients. 
  
In this study, less than one third of the 
patients with or without reduced renal function 
were at the target blood pressure. Good blood 
pressure management is important in 
preventing the progression of renal disease. 
Guidelines on suitable target BP for diabetic 
hypertensive patients are available at the JNC 
7th report. Similar results were obtained by 
other researchers who reported target blood 

Table 3. Prevalence of reduced renal function stratified with age and gender 
Age category 
(Years) 

Men 
(N) 

Prevalence of  
CrCl<60ml/min  
Among men  
n (%) 

Women 
(N) 

Prevalence of  
CrCl<60ml/min  
Among women 
n (%) 

Prevalence of  
CrCl< 60ml/min 
 in the total sample 
(%) 

<50 13 5 (38.5) 15 4 (26.7) 32.1 
50-59 32 12 (37.5) 32 9 (28.1) 32.8 
60-69 48 13 (27.1) 67 16 (23.9) 25.2 
70-79 37 15 (40.5) 52 22 (42.3) 41.6 
≥ 80 11 8 (72.7) 18 11 (61.1) 65.5 
Total 141 53 (37.6) 184 62 (33.7) 35.4 

     CrCl: creatinine clearance. 
 

Table 4. Multivariate logistic regression analysis of reduced renal function 
Variable β β S.E P value 95% CI for β 
Age -0.006 0.003 0.039 - 0.01 – 0.0 
Number of chronic diseases -0.0127 0.037 0.001 -0.02 - -0.054 
Duration of DM -0.011 0.004 0.005 -0.019 - -0.004 
Duration of HTN -0.002 0.004 0.692 -0.011 -0 .007 

        S.E: standard error, CI: confidence interval; DM: diabetes mellitus; HTN: Hypertension. 
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pressures are seldom achieved among this 
category of patients [21]. In our study, there 
was no correlation between gender and 
reduced renal function. However, some 
studies including those from the United States, 
Taiwan, and Australia showed that female sex 
was one of the risk factors of CKD [22-24]. 
Such differences in the impact of gender could 
be due to genetic or social differences 
between Middle Eastern communities and 
other communities. 
  
Although this study is the first one of its type in 
Palestine, it has a few limitations.  It is limited 
by the fact that the K/DOQI proposed using 
GFR and proteinuria to evaluate and classify 
the stages of chronic kidney diseases. The 
lack of information in this study regarding 
proteinuria made it difficult to confirm whether 
patients with CrCl> 60 ml/ min were having 
CKD or not. Furthermore, there was a lack of 
information regarding the prevalence of 
reduced renal function in patients with 
diabetes alone or hypertension alone. 
 
Please address correspondence to: Waleed M. 
Sweileh, PhD, College of Pharmacy, An-Najah 
National University, Nablus, Palestine, Tel. +972 
599 225 906, +9728585294 0475, E-Mail: 
waleedsweileh@najah.edu 
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