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Abstract

Background: In type 2 diabetic patients, resistant hypertension (RH) 
is associated with higher cardiovascular diseases (CVDs) and renal 
diseases; however, a prevalence of RH in the Middle East is unknown. 
Long duration of uncontrolled blood pressure and diabetes may in-
crease the risk of RH. This study aimed to assess the prevalence of 
hypertension and RH among adult type 2 diabetic patients, and to 
determine the relationship between RH and patient demographics.

Methods: A cross-sectional study was conducted from December 25, 
2015 to the end of January 2016 at the National Center for Diabetes, 
Endocrinology, and Genetics (NCDEG) in Amman, Jordan. A total of 
1,106 type 2 diabetic patients were recruited. Data were obtained di-
rectly from the patients and patient medical file using a pre-prepared 
data collection sheet. Patients were considered to be hypertensive 
according to the physician’s diagnosis on patient medical files, and 
hypertensive patients were considered to have RH if systolic blood 
pressure was ≥ 140 mm Hg and/or diastolic blood pressure was ≥ 
90 mm Hg even using three antihypertensive medications or patients 
who had blood pressure < 140/90 mm Hg but using four medications 
or more. Chi-square test was used to compare categorical differences, 
and logistic regression was used to calculate the adjusted odds ratio.

Results: In the study subjects, 53% were females. The mean age was 
60 ± 10.41 years (mean ± SD), 66% had poor glycemic control, 47% 
had long-standing diabetes for 10 years or more, and 93% were obese 
and overweight. The overall prevalence of hypertension was 79.6% 
(n = 880), and the prevalence of RH was 12% among type 2 diabetic 
patients and 16% among diabetic hypertensive patients (n = 141). Lo-
gistic regression analysis revealed that increasing age, obesity, long-
standing hypertension, hypertension controlling, and CVDs were sig-

nificantly correlated with RH.

Conclusion: The prevalence of RH, among adult type 2 diabetic 
patients, was 16%; older age, obesity, long duration and poor blood 
pressure control and CVD were significantly and positively associ-
ated with RH. RH is a serious problem which could worsen compli-
cations due to diabetes and hypertension, thus increased awareness is 
needed for patients and medical team about RH and its risk factors.
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Introduction

Hypertension (HTN) is the world’s leading attributable cause 
of death, affecting an estimated 1.2 billion people worldwide 
[1]. It is commonly observed in patients with cardiovascu-
lar diseases (CVDs) that blood pressure remains abnormally 
elevated for a long term period [2, 3]. Often asymptomatic 
when left untreated, chronic HTN can significantly increase 
the risk of heart attack, stroke, heart failure, kidney disease 
and death, posing serious health risks to those suffering from 
the disease [4]. HTN is a main public health challenge world-
wide, affecting 20% of the world population [5]. Prevalence 
of HTN among type 2 diabetic patients is 70-80% [6]. Poor 
blood pressure control among diabetic patients is associated 
with increasing risk of CVD events and mortality [7]. Blood 
pressure for diabetic patients should be less than 140/90 mm 
Hg [8]. Achieving blood pressure control for diabetic patients 
is difficult, and 50% of type 2 diabetic patients have uncon-
trolled blood pressure [5, 9]. Poor blood pressure control is as-
sociated with resistant hypertension (RH) [10]. RH is present 
in about one of eight hypertensive patients [11]. Researches 
suggest that 28% of treated hypertensive individuals are con-
sidered resistant to treatment, and these patients have a three-
fold increase in risk of CVD events compared to individuals 
with controlled hypertensive patients [12]. Additionally, they 
are more likely to have diabetes, chronic kidney disease, and 
obesity [10, 12, 13]. Studying the prevalence of RH among 
diabetic patients and its associated factors will establish a da-
tabase about the size and the effect of this health problem that 
will help clinicians to plan for preventing and managing RH 
among these patients. According to “National health and nu-
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trition examination survey (NHANES)”, which was a multi-
stage sampling design study in 2003 - 2008, RH in the USA 
is more prevalent with the prevalence from 8.9% in 2003 to 
20.7% in 2008 [14]. Also another large study conducted in 
North America and Europe showed that the prevalence of RH 
among > 600,000 hypertensive patients was 14.8% [15]. In a 
large cross-sectional study conducted in Spain, “The repro-
ducibility of albuminuria in type 2 diabetes patients (RIACE) 
study”, about 15,773 diabetic patients consecutively visiting 
19 diabetes clinics during the years 2007 - 2008 were enrolled 
to the study. RH was detected in 2,363, accounting for 15% 
of the population sample and 17.4% of hypertensive diabetic 
patients [16]. Also in a retrospective observational study con-
ducted in Italy, it was 10% [17]. Another analysis study was 
conducted to evaluate clinical differences between RH patients 
and patients controlled on three or less drugs, and they found 
that those with RH had a higher prevalence of diabetes mel-
litus of 18.8% versus 3.5% among patients treated and con-
trolled with three or less [18]. In a Japanese cross-sectional 
study, it was found that among 1,737 type 2 diabetic patients 
who were included in the study in 2015, the prevalence of RH 
was 21.8% [19]. Many studies reported that there are common 
associated factors with RH like aging, CVDs, diabetes, obe-
sity, and renal dysfunctions [18-20].

Methodology

A cross-sectional design was used to collect data from patients 
attending the diabetes clinic at the NCDEG during the period 
from November 2015 to the end of January 2016. This center 
is a specialized center for diabetes, which was established in 
1996 in Amman. Ethical approval for conducting the study 
was obtained from the Ethics Committee at the NCDEG prior 
to data collection.

Sample and sampling

The actual sample included in this study was 1,106 type 2 dia-
betic patients. The target population is type 2 diabetic patients, 
and the accessible population was type 2 diabetic patients at-
tending the NCDEG. The sample was selected using non-prob-
ability sampling technique. Accessible patients were included 
in the study if they met inclusion criteria: type 2 diabetic pa-
tients, age 18 years or above, and who agree to give informed 
consent to participate in the study. Exclusion criteria included: 
pregnant women, age < 18 years, patients diagnosed with sec-
ondary RH (obstructive sleep apnea, primary aldosteronism 
and renal parenchymal disease), and patients who could not 
give informed consent.

Data collection procedure

Data including socio-demographic data such as age, gender, 
education level, smoking habits, monthly income, medical 
health insurance, a marital status, and region where the patient 

lives were collected using a pre-prepared data collection sheet 
directly from the patients and patient medical files. Self-report-
ed medication adhered to exclude non-adherent patients. Data 
obtained from patient medical files were: diabetes duration, 
history of hypertension and its duration if present, anti-hyper-
tensive medications, history of dyslipidemia and anti-dyslip-
idemic medication, history of CVD (coronary artery disease 
(CAD), stroke, chronic heart failure (CHF), and myocardial 
infarction (MI)) event and history of diabetes complications 
such as retinopathy, weight, height, body mass index (BMI), 
blood pressure, HbA1c, and kidney function test (KFT).

Data management and analysis

Data were managed and analyzed using Statistical Package for 
Social Science (SPSS) version 20. Values of continuous vari-
ables such as age, HbA1c, and duration of type 2 diabetes mel-
litus were described as mean ± standard deviation (SD). Cat-
egorical variables were expressed as percentages; Chi-square 
test was used to compare categorical variable differences. Lo-
gistic regression was performed to adjusted odds ratio (OR) 
and P-value of < 0.05 was considered statistically significant.

Results

A total of 880 out of 1,106 type 2 diabetic patients had HTN 
with a mean age of 61.57 (SD: 9.56) and their age ranged from 
31 to 87 years. Fifty-one percent (441) were in the age group 
of 50 - 65 years. About 55.3% (487) were females. Most of 
hypertensive patients (93%, 818) were married. Mean duration 
of hypertension was 9.23 years (SD: 7.65), with 46.5% (409) 
having HTN for more than 10 years or more, while 56.3% 
(459) had uncontrolled blood pressure. More than half of the 
hypertensive patients (65.8%, 579) were obese, 28.8% (244) 
were overweight, and 52.5% (462) had diabetes duration ≥ 10 
years. More than half of hypertensive patients (68.2%, 600) 
had uncontrolled blood sugar. In regard to diabetes medica-
tions, 48.3% (425) were on oral hypoglycemic agents (OHA), 
3.9% (34) were on insulin only and 47.8% (421) were on 
both (OHA and insulin treatment). Most patients had diabe-
tes comorbidities including 85.8% (755) having dyslipidemia, 
50.3% (396) having high triglyceride, and 29% (255) having 
CVD. Retinopathy was present in 16.8% (148) and 25.1% 
(193) had impaired kidney function (glomerular filtration rate 
(GFR) < 90 mL/min).

Prevalence of RH

The overall prevalence of RH among diabetic patients with 
HTN was 16% (141/880). RH was higher among females 
(53%, 74/141) than males with no significant statistical dif-
ference. RH was significantly higher (55%, 77/141) among 
age group > 65 years (P = 0.000) than younger age group. As 
shown in Table 1, RH was significantly higher (68.1%, 95/141) 
among patients with diabetic mellitus duration ≥ 10 years (P 
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= 0.000). Regarding glycemic control, RH was higher (73%, 
103/141) among uncontrolled blood sugar patients with no 
significant association (P = 0.084). Regarding HTN duration, 
RH was significantly higher (74.5%, 105/141) among patients 

with HTN duration for 10 years or more (P = 0.000) (Table 
1). Also RH was significantly higher (78.7%, 111/141) among 
uncontrolled blood pressure hypertensive patients (P = 0.000). 
Similarly RH was significantly higher (75.9%, 107/141) 

Table 1.  Distribution of Resistant Hypertension by Certain Clinical Data and Laboratory Variables Using Chi-Square 
Test (N = 880)

Characteristics
Resistant hypertension  

(N = 141)
Non-resistant hypertension  

(n = 739) P value
N (%)* %** N (%)* %**

BMI 0.014
  Normal 4 (7) 2.8 53 (93) 7.2
  Overweight 30 (12.3) 21.3 214 (87.7) 29
  Obese 107 (18.5) 75.9 472 (81.5) 63.8
DM duration 0.000
  < 5 years 17 (8.9) 12.1 174 (91.1) 23.5
  5 - 9 years 28 (12.3) 19.9 199 (87.7) 26.9
  > 10 years 96 (20.8) 68.1 366 (79.2) 49.5
Hypertension duration 0.000
  < 5 years 7 (2.6) 5 258 (97.4) 34.9
  5 - 9 years 29 (14.8) 20.6 167 (85.2) 22.6
  > 10 years 105 (25.1) 74.5 314 (74.9) 42.5
HbA1c 0.200
  Controlled A1C < 7 38 (13.6) 27 242 (86.4) 67.3
  Uncontrolled A1C ≥ 7 103 (17.2) 73 497 (82.8) 32.7
Hypertension controlling 0.000
  Controlled BP 30 (7.8) 21.3 355 (92.2) 48
  Uncontrolled BP 111 (22.4) 78.7 384 (77.6) 52
Dyslipidemia 0.002
  Yes 132 (17.5) 93.6 632 (82.5) 93.6
  No 9 (7.2) 6.4 116 (92.8) 6.4
Retinopathy 0.004
  Yes 36 (24.3) 25.5 112 (75.7) 15.2
  No 105 (14.3) 74.5 627 (85.7) 84.8
CVD 0.000
  Yes 77 (30.2) 54.6 178 (69.8) 75.9
  No 64 (10.2) 45.4 561 (89.8) 24.1
DM medication 0.001
OHA 48 (11.3) 43 377 (88.7) 51
Insulin only 8 (23.5) 5.7 26 (76.5) 3.5
Both 83 (20.2) 60.3 336 (79.8) 45.5
GFR 0.025
  > 90 111 (19.5) 84.7 458 (80.5) 72.6
  90 - 60 13 (9.2) 9.9 128 (90.8) 20.3
  59 - 30 6 (12.5) 4.6 42 (87.5) 6.7
29 - 15 1 (25) 0.8 3 (75) 0.5
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among obese patients (P = 0.014). Regarding diabetes compli-
cation and comorbidities, RH was significantly higher (93.6%, 
132/141) among patients with dyslipidemia (P = 0.002) (Table 
1), and RH was 25.5% (36/141) among patients with retinopa-
thy (P = 0.004). In addition, RH was 54.6% among patients 
with CVD with significant P-value (0.000), and also RH was 
84.7% among stage 1, 9.9% among stage 2, 4.6% among stage 
3, and 0.8% among stage 4 with significant P value (0.025). Fi-
nally according to diabetes treatment regimen, RH prevalence 
was 43% among patients on OHA, 5.7% among patients on 
insulin only and 60.3% among patients treated with insulin and 
OHA (P-value = 0.001) as shown in Table 1. As shown in Table 
1, the results of this study showed that increasing in age, dura-
tion and controlling of HTN, obesity, and CVD are statistically 
significant associated factors.

Discussion

This study reported the overall prevalence of RH among type 
2 diabetic hypertensive patients and it was 16%, with no sig-
nificant change in the prevalence between males and females 
(P = 0.257). Previous epidemiologic studies indicated that the 
prevalence of RH among hypertensive population ranges from 
10% to 30% [10]. Many studies reported that diabetes was a 
significant risk factor of RH occurrence among hypertensive 
patients [10, 12-21]. In comparing the results of this study with 
others which were conducted among hypertensive patients 
without type 2 diabetes, the prevalence of RH was higher. A 
Brazilian study conducted on 4,116 hypertensive patients re-
ported that RH among hypertensive patients was 11% [22], 
and the prevalence was nearly the same among American hy-
pertensive adults which was 12.8% [14]. It was 8.8% among 
Chinese hypertensive patients [23], and the prevalence of RH 
was higher in our study result because our study concerns type 
2 diabetic patients which is a significant risk factor for RH. 
Prevalence of RH among diabetic patients was reported by a 
few studies; RIACE study reported that RH among type 2 dia-
betic patients was 17% in Spain [16]. Also 10% was the preva-
lence of RH among Italian type 2 diabetes patients [17]. The 
result of this study was consistent with other studies conducted 
among diabetic patients.

The results of this study showed that increasing in age, 
duration and controlling of HTN, obesity, and CVD are sta-
tistically significant associated factors. It also is shown that 
older age patients were 1.8 times more likely to have RH. 
This result was consistent with several studies among hyper-
tensive patients with or without diabetes. A Colombian study 
reported that increasing in age increased the risk to have RH 
(OR: 1.36) [13]. Besides, a study conducted in Japan showed 
that increasing age is significantly associated with RH (P < 
0.05) [19]. A study conducted in the Middle East, including 
65,710 hypertensive patients, reported that elderly people were 
more able to have RH with a significant P-value of < 0.05 [24]. 
Obesity is another important significant finding, which has a 
strongly positive association with RH. Obese patients, in this 
study, were four times more likely to have RH. Similarly, a 
study conducted in the Middle East showed that obesity had a 

positive significant relation with RH patients [21]. Also obese 
hypertensive patients in Californian and Colombia were more 
likely to have RH (OR: 1.46) and (OR: 1.84), respectively [13, 
15]. The association between RH and obesity could be relat-
ed to a fact that obese patients not only have more chance to 
get type 2 diabetes and HTN, but also they were more able to 
have uncontrolled blood pressure which is an important cause 
to increase the risk of having RH [11]. An additional impor-
tant finding is that long-standing HTN was strongly associated 
with RH, patients who had HTN duration ≥ 10 years were nine 
times more likely to have RH with significant P-value (0.000); 
this finding agreed with several studies that reported long dura-
tion of HTN was associated significantly with RH (OR: 1.76 
and 3.1, respectively) [12, 13]. Also, the result of this study 
showed that uncontrolled blood pressure leads to increased 
risk of having RH four times than controlled blood pressure 
hypertensive patients; this was in line with a retrospective 
study report which showed that uncontrolled blood pressure 
had a positive significant association with RH (OR: 1.3) [12]. 
And finally, CVD had significant association with RH; our re-
sult showed that patients with CVD were 2.9 times more likely 
to have RH with significant P-value (0.000). This result was 
consistent with AHA report, RIACE study, and Presell et al 
[10, 14, 15]. Besides, other studies were conducted to assess 
the association of CVD with RH; they reported that RH was 
a significant risk factor (OR: 1.3 and 2, respectively) [19, 25].

Conclusion and recommendation

The prevalence of RH, among adult patients with type 2 dia-
betes, was 16%. Older age, obesity, long duration and uncon-
trolled blood pressure and CVD were significantly associated 
with RH positively. RH is a common, serious problem which 
could worsen diabetes and HTN complication. Early detection 
of RH could help the patients and improve his health status; 
identifying the characteristics of patients who are more able 
to have RH will eventually lead to a significant improvement 
in the management of this health problem and prevent the ad-
verse effect. This could be achieved by highlighting the need 
to improve the awareness and education for patients and medi-
cal staff, early diagnosis, diagnostic criteria, and intervention 
for RH. Type 2 diabetic hypertensive which is characterized by 
old age, obese, and long duration HTN should be screened for 
RH by regular assessment for patients’ blood pressure control-
ling, proper treatment for HTN and body weight controlling.

Limitations

First, this is a cross-sectional study. It is not possible to clearly 
assess a cause and effect relationship between RH and the risk 
factors. Second, this study was conducted in one center and 
non-random sampling was used, and it may limit the generali-
zation of the result. Also, our prevalence result was according 
to blood pressure reading during patients visit to the clinic, so 
the white coat effect could affect the result, and we needed to 
apply ambulatory 24 h blood pressure monitoring to exclude 
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white coat effect.

Strength

This study has a number of strengths, including a large sample, 
a highly response rate, and validated measures of medication 
adherence, which were used to exclude patients with pseudo 
resistant who did not adhere to his medication and finally, this 
study was the first study conducted among diabetic patients 
in the Middle East. And up to my knowledge, there were a 
few studies conducted globally to assess the prevalence of RH 
among diabetic patients.
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