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Hypertension and Blood Pressure Pattern
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ABSTRACT

Background: Hypertension was reported to be approximately twice as common in
persons with diabetes as in those without diabetes.

Objectives: To estimate the prevalence of hypertension and pattern of blood
pressure among patients with type 2 diabetic patients in Basrah.

Methods: This cross-sectional study was conducted on a convenience sample of 185
type 2 diabetic patients attending the Diabetic Center in Al-Fahyaa General Hospital
and Al-Sadr Teaching Hospital during the period from January to March 2015. Data
were collected through an interview questionnaire and laboratory investigations.

Results: The prevalence of hypertension (BP 2140/90 mmHg or on medication for
high blood pressure) was 73% (50.8% old hypertensives and 22.2% newly
diagnosed). Only 20.2% of the old hypertensive patients were with controlled blood
pressure. Age, body mass index, and poor glycemic control were found to be
significantly associated with hypertension.

Conclusion: Hypertension is a common co-morbid disease among diabetic patients in
Basrah, and a large proportion of those with hypertension had uncontrolled blood
pressure.
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INTODUCTION

Hypertension and diabetes mellitus
are main preventable risk factors for
cardiovascular disease which is a
leading cause of human morbidity and
premature death in both developed
and developing countries. [1,2]
Hypertension is a common comorbid
condition in type 2 diabetic patients.
Many studies showed that the
prevalence of hypertension among
type 2 diabetic patients is more
frequent than non diabetic with a rate
of 29-89.6%. [3-5] The coexistence of
hypertension with diabetes does not
only increase the risk of cardiovascular
disease, but also magnify the target
organ damages such as
cardiomyopathy, silent cerebral
infarct, neuropathy, retinopathy and
nephropathy. [6-8] Hyperglycemia and
Insulin resistance combine to make
hypertension more prevalent in the
type 2 diabetic patient. [9]Data from
death  certificates showed that
hypertension had been involved in
4.4% of deaths related to diabetes
mellitus, while diabetes mellitus was
involved in 10% of deaths related to
hypertension. [10] Diabetes mellitus is
a worldwide problem since it is still on
the rise and the worldwide estimated
prevalence of 285 million people
(6.4%) in 2010 is expected to reach
438 million (7.4%) by 2030. [11]
Uncontrolled hypertension in patients
with type 2 DM is a major contributor
to complications and thus increasing
mortality, therefore, individual

controlling of blood pressure is
becoming more important. [12]
Previous guidelines recommended the
treatment goal of hypertension in
diabetic patient of <130/80 mmHg.
However, there is a lack of evidence to
support the clinical benefit of this low
value, so the goal of <140/90 mmHg
was proposed. [13,14] Different
studies [15,16] showed a great
variation in prevalence of
hypertension and pattern of blood
pressure among diabetic patients from
different populations. Therefore, this
study was conducted with the aim of
determining the prevalence of
hypertension and pattern of blood
pressure among type 2 diabetic

patients in Basrah.
SUBJECTS & METHODS

This cross-sectional study was done
during the period from January to
March 2015. A convenience sample of
one hundred eighty five (185)
consecutive adult (aged > 18 years)
type 2 diabetic patients attending the
Diabetic Center in Al-Fayhaa General
Hospital and Al-Sadr Teaching Hospital
were included in the study. A
guestionnaire was used to collect data
on socio-demographic characteristics
including; age, sex, marital status,
education, smoking, per capita
monthly income, family history of
hypertension. In addition, information
regarding past and current medical
history were obtained. Biochemical
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investigations were done including;
fasting plasma  glucose, serum
triglycerides, and glycosylated
haemoglobin (HbA1c) in the
laboratory of the same hospital.
Height and weight were measured
using a weight instrument with a
height scale. Body mass index (BMI)
was calculated by dividing the weight
in kilograms by the height in square
meters. BMI was categorized as
normal if <25 kg/mz, overweight if 25-
29.9 kg/m? and obese if 230 kg/m?
Blood pressure was measured on the
right arm while the patient is in a
sitting position after 5 minutes rest
using a standardized mercury
sphygmomanometer with a suitable
cuff size. Two measurements 3-5
minutes apart were done and the
average was considered as the final
blood pressure. The patient was
considered as hypertensive if the
systolic blood pressure was 2= 140
mmHg and/or diastolic blood pressure
of > 90 mmHg, [14] or if he/she was a
known hypertensive patient on
treatment. Controlled blood pressure
was defined as <140/90 mmHg. [14]
Unrecognized hypertensive patient
was defined as someone who had
systolic BP of 2140 mmHg and/or

diastolic BP of > 90 mmHg on two
occasions 1-2 weeks apart but he/she
was unaware of having
hypertension.An informed consent
was obtained from all participants
before enrollment in the study. The
study was approved by the Research
and Ethics Committee of College of
Medicine, Basrah University.

STATISTICAL ANALYSIS

Statistical analysis was done using
Social Package for the Social Sciences
(SPSS) program Version 19. The Chi-
square test was used to show the
differences between categorical
groups while t-test was used to show
the differences between continuous
groups. P- value < 0.05 was considered

to be statistically significant.
RESULTS

Table 1 shows the socio-
demographic and clinical
characteristics of the study
population. The mean age was 51.8 +
11.6 years. Females constituted more
than half of the studied subjects
(56.2%). Most of the patients (66.5%)
were with low educational level (< 6
years) and about one half of them had
positive family history of
hypertension.
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Table 1 Socio-demographic and clinical characteristics of the study population
(n=185)

Character

Age (years), Mean £ SD

Sex, Female, No. (%)

Marital status, Married, No. (%)
Education, <6 years, No. (%)

Current smokers, No. (%)

Positive family history of hypertension, No. (%)

BMI (Kg/m?), Mean + SD

Duration of DM (years), Mean + SD

HbA1c < 7%, No. (%)

51.8+11.6
104 (56.2)
172 (93.0)
123 (66.5)
21 (11.4)
91 (49.2)
28.8+ 4.9
7.9+6.6
20 (10.8)

SD= Standard deviation, BMI= Body mass index, DM=Diabetes mellitus

HbA1c= Glycosylated haemoglobin

Table 2 presents the pattern of blood
pressure among the studied diabetic
patients. Of the studied subjects, 73%
were found to be hypertensives
(50.8% were known hypertensives,
and 22.2% were newly recognized
hypertensives). Only one fifth (20.2%)

of the old hypertensive patients were
with  controlled blood pressure.
Isolated systolic hypertension was the
most common subtype of
hypertension among patients with
uncontrolled hypertension and the

newly diagnosed patients.

Table 2: Pattern of blood pressure among the study population

Bp pattern
Normal blood pressure
Old hypertension

Newly recognized hypertension

Controlled hypertension ?
Uncontrolled hypertension ®
ISH °

IDH ®

Both systolic & diastolic hypertension °

? Out of only old hypertensive patients

No. (%)
50/185 (27)
94/185 (50.8)
41/185 (22.2)
19/94 (20.2)
75/94 (79.8)
43/116 (37.1)
33/116 (28.4)
40/116 (34.5)

® Out of only uncontrolled and newly recognized hypertension

ISH= Isolated systolic hypertension, IDH= Isolated diastolic hypertension



Thi-Qar Medical Journal (TQM!J):Vol(9) No(1) 2015(14-24)

As shown in Table 3, the mean age of

the hypertensive  patients was
significantly higher than normotensive
patients. The mean of glycosylated
haemoglobin (HbAlc) was significantly

higher among hypertensive patients

Although the proportions of other
variables including low educational
level, low income, smoking, and family
history of hypertension were higher
among hypertensive patients, they

were not significantly associated with

compared with those who were
normotensives. The mean of fasting
plasma glucose and body mass index
were significantly higher among
hypertensive than non-hypertensive

diabetic patients.

hypertension. No significant
association was found between
hypertension and level of serum

triglycerides and duration of diabetes.

Table 3 Association of certain socio-demographic and clinical characteristics with

hypertension

Characteristics Hypertensive Normotensive p-value
Age (years), Mean £ SD
Male/Female ratio 0.85:1 0.61:1 0.335
BMI (Kg/m2), Mean + SD 29.3+5.2 27.4+ 35 0.018
Duration of DM (years), Mean + SD 8.3+7.0 7.2+54 0.317
HbAlc (%), Mean + SD 10.4+2.5 94+2.2 0.011
Serum Triglycerides (mg/100ml), Mean + SD 203.5+£75.3 | 172.9+120.1 0.104
Fasting plasma glucose (mg/100ml),Mean + SD 263.4+95.7 233.4487.8 0.048
< 6 years level of education, No. (%) 91/135(67.4) | 32/50 (64.0) 0.720
Y E e e =Rl o | AT i (SN CPATORO [0 O R [D) N[O 59/135 (43.7) | 20/50 (40.0) 0.604
Current smokers, No. (%) 16/135 (11.9) 5/50 (10.0) 0.626
Family history of hypertension, No. (%) 68/135 (50.4) | 23/50 (46.0) 0.597

BMI= Body mass index, HbAlc= Glycosylated haemoglobin, SD= Standard deviation,

ID=Iraqi Dinar
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The logistic regression analysis (Table 4) showed that the independent predictors of

hypertension were age, body mass index and glycosylated haemoglobin (Hb Alc).

Table 4: Logistic regression analysis

. B- 95% ClI
LELEL Coefficient P-value OR Lower Upper
Age . 0.040 1.25 1.18 1.65
Body mass index 0.096 0.017 1.45 1.30 2.25
HbA1lc 0.162 0.036 1.36 1.25 2.12
DISCUSSION
Hypertension is a common finding in Worldwide, ~ the  prevalence  of

patients with type 2 diabetes mellitus,
when present is a warning sign to
double the potential risk of future
cardiovascular events. [17] The mean
age of the participants was 51.8 + 11.6
It was

years. significantly higher

among hypertensive patients
compared with non-hypertensives, a
result which is in agreement with what
[18] The

prevalence of hypertension among

was reported in Yemen.
diabetic patients is age related, this
represents the effect of increased
arterial resistance due to thickening of
arteries that comes with age or due to
aggregation of other risk factors which
tend with
advancement. In the current study,
135 out of 185 patients (73%) were
found to be hypertensive, using the

to increase age

definition of systolic blood pressure of
140 mmHg or above and or diastolic
blood pressure of 90 mmHg or above.

hypertension among diabetic patients is
variable. A review study showed that
hypertension rates typically were high in
all regions of the world; most studies
presented rates above 50%, and many
presented rates above 75%. [19] The
prevalence of hypertension in this
study is higher than that found in a
study in Babil Governorate (lraq) 54%,
[20] also it is higher than what was
reported in some Arab, neighboring,
and other countries e.g. in Libya
(33.4%) [21], United Arab Emirates
(35%) [22], India (42.7%) [23], Iran
(67%) [24] but it is comparable to that
reported in some countries; Jordan
(72.4%) [25], Morocco (70.4%) [26],
and Saudi Arabia (78.1%). [27]
However, it is lower than that
reported in Basrah (89.6%.) [28] This
variation may be due to socio-cultural
factors, ethnic variation, differences in
of

prevalence hypertension

determinants, or definition of
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hypertension among diabetic patients
using different cutoff points (>140/90,
130/85, or 130/80 mmHg). [19, 29] In
the current study, the prevalence of
hypertension was slightly more among
males than females, a finding which is
similar to what was reported in Saudi
Arabia. [27] Such sex difference may
suggest estrogen protection among
women but such difference attenuates
with age. [30] The majority of patients
with previously diagnosed
hypertension in this study were still
had uncontrolled hypertension. Only
20.2% of the previously detected
hypertensive patients were with
controlled blood pressure. This is
nearly similar to what was reported in
United States where less than one-
third of the studied diabetic patients
had controlled blood pressure. [31] In
Spain only 6.3% is the rate of
controlled hypertensive patients. [32]
It is also in agreement with the results
of other studies [33,34]. This may be
due to the patient’s poor awareness of
the potential complications of
hypertension, noncompliance,
absence of effective health education
programs, low educational and
socioeconomic levels. [26] This study

showed that the prevalence of

CONCLUSIONS

1. The prevalence of hypertension
among diabetic patients was high but
it did not differ greatly from that
reported in literature.

isolated systolic hypertension was
more than isolated diastolic
hypertension (37.1% and 28.4%
respectively). Age related arterial
stiffness among diabetics may explain
the prevalence of isolated systolic
hypertension being approximately
twice that in the people without
diabetes. [35] In the current study,
only 10.8% achieved target HbAlc less
than 7%, a proportion which is much
lower than that reported in Spain
(25.6%). [32] Such difference probably
due to socio-cultural differences
where most of the patients in this
study were with low educational level
and may be unaware about the
control of diabetes and underestimate
the risk of uncontrolled diabetes
mellitus or they were with low
compliance to treatment. Poor
glycemic control reflected by higher
level of fasting plasma glucose and
HbAlc was found to be significantly
associated with hypertension (OR,
1.36; 95% Cl, 1.25-2.12; P=0.036). Poor
diabetes control was reported to be a
risk factor for abnormal blood
pressure. [36] Body was index was also
fund to be significantly associated with
hypertension (OR,1.45; 95% Cl, 1.30-
2.25, P=0.017), a result which is
consistent with that of others. [26,28],
2. A substantial number of diabetic
patients with hypertension were
unrecognized.

3. A high proportion of patients with
recognized hypertension were

uncontrolled.
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4. Certain risk factors were found to
be associated with hypertension in
diabetic patients such as age, body
mass index, and poor glycemic control.

RECOMMENDATIONS

Health education of diabetic patients
about early detection and treatment
of hypertension as well as adopting
healthy lifestyle are recommended.

ACKNOWLEDGEMENTS

The authors would like to thank Dina
Hikmet Yacoob, Safa Abdul-Kareem
Kanhal, Maryam Jehad Abdul- Kalek
J[fifth year medical students, College of
Medicine, Basrah University for their
assistance in data collection.



Thi-Qar Medical Journal (TQMJ):Vol(9) No(1) 2015(14-24)

REFERENCES

1. Grossman E, Messerli FH. Diabetic and hypertensive heart disease. Ann Intern
Med 1996: 15; 125: 304-310.

2. Libby P, Nathan DM, Abraham K, Brunzell JD. Report of the National Heart, Lung
and Blood Institute: National Institute of Diabetes and Digestive and Kidney Diseases
Working Group on Cardiovascular Complications of DM. Circulation 2005;111:3489-
3493.

3. Satman |, Yilmaz T. Population-based study of diabetes and risk characteristics in
Turkey. Diabetes Care 2002;25:1551-1556.

4. Makhlough A, Akha O, Rashidighader F. Prevalence of Hypertension in Diabetic
Patients in Sari, Iran. Research Journal of Biological Sciences 2008;3:438-440.

5. Mansour AA. Prevalence and control of hypertension in Iraq diabetic patients: A
prospective cohort study. Open Cardiovasc Med J 2012;6:68-71.

6. Fong DS, Aiello LP, Ferris FL 3rd, Klein R. Diabetic retinopathy. Diabetes Care
2004;27:2540-2553.

7. Tesfaye S, Chaturvedi N, Eaton SE, Ward JD, Manes C, lonescu-Tirgoviste C, et al.
Vascular risk factors and diabetic neuropathy. N Engl J Med. 2005;352:341-350.

8. Schutta MH. Diabetes and hypertension: epidemiology of the relationship and
pathophysiology of factors associated with these comorbid conditions. J
Cardiometab Syndr. 2007;2:124-130.

9. Bell DS. Treatment of diabetic hypertension. Diabetes Obes Metab 2009; 11: 433-
444,

10. Sowers JR, Epstein M. Diabetes Mellitus and Associated Hypertension, Vascular
Disease, and Nephropathy. Hypertension 1995; 26: 869-879.

11. Sicree R, Shaw J, Paul Zimmet Baker PZ,IDI Heart and Diabetes Institute. Diabetes
and Impaired Glucose Tolerance International Diabetes Federation, Diabetes Atlas,
4th edition. Available from:
blogimages.bloggen.be/diabetescheck/attach/35593.pdf [Accessed on April 4,
2015].

12. Chew BH, Mastura |, Shariff-Ghazali S, Lee PY, Cheong AT, Ahmad Z, et al.
Determinants of uncontrolled hypertension in adult type 2 diabetes mellitus: an
analysis of the Malaysian diabetes registry 2009. Cardiovasc Diabetol. 2012;11:54.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Mansour+AA+.+Prevalence+and+control+of+hypertension+in+Iraq+diabetic+patients%3A+A+prospective+cohort+study+.+2012%3B1874-1924%2F12.
http://hyper.ahajournals.org/search?author1=James+R.+Sowers&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Murray+Epstein&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chew%20BH%5BAuthor%5D&cauthor=true&cauthor_uid=22607105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mastura%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22607105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shariff-Ghazali%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22607105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20PY%5BAuthor%5D&cauthor=true&cauthor_uid=22607105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheong%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=22607105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22607105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Determinants+of+uncontrolled+hypertension+in+adult+type+2+diabetes+mellitus%3A+an+analysis+of+the+Malaysian+diabetes+registry+2009

Hypertension and Blood Pressure Pattern Among Type 2 Diabetic Patients

13. Weber MA, Schiffrin EL, White WB, Mann S, Lindholm LH, Kenerson JG, et al.
Clinical Practice Guidelines for the Management of Hypertension in the Community
A Statement by the American Society of Hypertension and the International Society
of Hypertension. J Clin Hypertens 2014; 16(1): 14-26.

14. James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C, Handler J,
et al. 2014 evidence-based guideline for the management of high blood pressure in
adults: report from the panel members appointed to the Eighth Joint National
Committee (JNC 8). JAMA 2014;311(5):507-520.

15. Rahmawati F. Prevalence and control of hypertension among diabetes patients in
hospital universiti sains Malaysia, Malaysia. Indonesian J. of Pharmacy 2010;21(2):
121-128.

16. Tseng CH. Body mass index and blood pressure in adult type2 diabetic patients in
Taiwan. CircJ. 2007;71(11):1749-1754.

16. Mooradian AD. Cardiovascular Disease in Type 2 Diabetes Mellitus: Current
Management Guidelines. Arch Intern Med. 2003;163(1):33-40.

18. Al-Khawlani AKM, Raja Y, Al-Ansi AQ. Hypertension in Yemeni patients with type
Il diabetes and its association with vascular complications. Heart Views 2009;10(2):
56-62.

19. Colosia AD, Palencia R, Khan S. Prevalence of hypertension and obesity in
patients with type 2 diabetes mellitus in observational studies: a systematic
literature review. Diabetes Metab Syndr Obes. 2013;6:327-338.

20. Moshtak A. Prevalence of hypertension and diabetic dysfunction in patients with
type 2 DM. Karbala ] Med 2009;2(6):403-408.

21. Roaeid RB, Kadiki OA. Prevalence of long-term complications among Type 2
diabetic patients in Benghazi, Libya. Journal of Diabetology 2011; 3:5

22. Al-Maskari F, EI-Sadig M, Norman JN. The prevalence of macrovascular
complications among diabetic patients in the United Arab Emirates. Cardiovasc
Diabetol. 2007;6:24.

23. Priya D, Dudhal K, Khakse GM, Meshram R, Hiwarkar PA, Wahab SN. Prevalence
of hypertension among type 2 diabetes patients attending diabetes clinic at tertiary
care hospital, Nagpur. International Journal of Science, Environment and Technology
2013;2(6):1401-1406.

24. Makhlough A, Akha O, Rashidighader F. Prevalence of Hypertension in Diabetic
Patients in Sari, Iran. Research Journal of Biological Sciences 2008;3:438-440.

10


http://www.ncbi.nlm.nih.gov/pubmed/24352797
http://www.ncbi.nlm.nih.gov/pubmed/24352797
http://www.ncbi.nlm.nih.gov/pubmed/24352797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tseng%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=17965496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tseng+CH.+Body+mass+index+and+blood+pressure+in+adult+type+2+diabetic+patients+in+Taiwan.+Circ+J.+2007%3B71(11)%3A1749%E2%80%931754.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Colosia+AD%2C+Palencia+R%2C+Khan+S.+Prevalence+of+hypertension+and+obesity+in+patients+with+type+2+diabetes+mellitus+in+observational+studies%3A+a+systematic+literature+review.+Diabetes%2C+Metabolic+Syndrome+and+Obesity.+Targets+and+Therapy+2013%3B6%3A327%E2%80%93338.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Maskari%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17880686
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Sadig%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17880686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Norman%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=17880686
http://www.ncbi.nlm.nih.gov/pubmed/17880686
http://www.ncbi.nlm.nih.gov/pubmed/17880686

Thi-Qar Medical Journal (TQMJ):Vol(9) No(1) 2015(14-24)

25. Mubarak FM, Froelicher ES, Jaddou HY, Ajlouni KM. Hypertension among 1000
patients with type 2 diabetes attending a national diabetes center in Jordan. Ann
Saudi Med. 2008;28(5):346—351.

26. Berraho M, El Achhab Y, Benslimane A, EL Rhazil K, Chikri M, Nejjari C.
Hypertension and type 2 diabetes: a cross-sectional study in Morocco (EPIDIAM
Study). Pan African Medical Journal 2012;11:52.

27. Alwakeel JS, Sulimani R, Al-Asaad H, Al-Harbi A, Tarif N, Al-Suwaida A, et al.
Diabetes complications in 1952 type 2 diabetes mellitus patients managed in a single
institution in Saudi Arabia. Ann Saudi Med. 2008;28(4):260-266.

28. Mansour AA . Prevalence and control of hypertension in Iraq diabetic patients: A
prospective cohort study. Open Cardiovasc Med J 2012;6:68-71.

29. Baskar V, Kamalakannan D, Holland MR, Singh BM. Does ethnic origin have an
independent impact on hypertension and diabetic complications? Diabetes Obes
Metab. 2006;8(2):214-9.

30. Xue B, Zhang Z, Beltz TG, Guo F, Hay M, Johnson AK. Estrogen regulation of the
brain renin-angiotensin system in protection against angiotensin Il-induced
sensitization of hypertension. Am J Physiol Heart Circ Physiol 2014;307(2):H191-198.

31. Vijayaraghavan M, He G, Stoddard P, Schillinger D. Blood pressure control,
hypertension, awareness, and treatment in adults with diabetes in the United States-
Mexico border region. Rev Panam Salud Publica 2010; 28:164-173.

32. Escobar C, Barrios V, Calderdn A, Llisterri JL, Garcia S, Rodriguez-Roca GC, et al.
Diabetes mellitus in hypertensive population attended in primary care in Spain.
Blood pressure and lipid control rates. Rev Clin Esp 2007;207:221-227.

33. Eguchi K, Ishikawa J, Hoshide S, Pickering TG, Shimada K, Kario K. Masked
hypertension in diabetes mellitus: a potential risk. J Clin Hypertens (Greenwich)
2007;9(8):601-607.

34, Saydah SH, Fradkin J, Cowie CC. Poor control of risk factors for vascular disease
among adults with previously diagnosed diabetes. JAMA 2004;291(3):335-342.

35. Os |, Gudmundsdottir H, Kjeldsen SE, Oparil S. Treatment of isolated systolic
hypertension in diabetes mellitus type 2. Diabetes Obes Metab 2006;8(4):381-387.

36. Chatterjee M, Speiser PW, Pellizzarri M, Carey DE, Fort P, Kreitzer PM, et al. Poor
glycemic control is associated with abnormal changes in 24-hour ambulatory blood
pressure in children and adolescents with type 1 diabetes mellitus. J Pediatr
Endocrinol Metab 2009;22(11):1061-1067.

11


http://www.ncbi.nlm.nih.gov/pubmed/?term=Alwakeel%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=18596402
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sulimani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18596402
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Asaad%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18596402
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Harbi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18596402
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tarif%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18596402
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Suwaida%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18596402
http://www.ncbi.nlm.nih.gov/pubmed/18596402
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mansour+AA+.+Prevalence+and+control+of+hypertension+in+Iraq+diabetic+patients%3A+A+prospective+cohort+study+.+2012%3B1874-1924%2F12.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24858844
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24858844
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beltz%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=24858844
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24858844
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hay%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24858844
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=24858844
http://www.ncbi.nlm.nih.gov/pubmed/24858844
http://www.ncbi.nlm.nih.gov/pubmed/?term=Escobar%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17504665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barrios%20V%5BAuthor%5D&cauthor=true&cauthor_uid=17504665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Calder%C3%B3n%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17504665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Llisterri%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=17504665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17504665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rodr%C3%ADguez-Roca%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=17504665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matal%C3%AD%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17504665
http://www.ncbi.nlm.nih.gov/pubmed/?term=Os%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16776744
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gudmundsdottir%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16776744
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kjeldsen%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=16776744
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oparil%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16776744
http://www.ncbi.nlm.nih.gov/pubmed/16776744
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chatterjee%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20101892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Speiser%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=20101892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pellizzarri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20101892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carey%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=20101892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fort%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20101892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kreitzer%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=20101892
http://www.ncbi.nlm.nih.gov/pubmed/?term=Frank%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=20101892
http://www.ncbi.nlm.nih.gov/pubmed/20101892
http://www.ncbi.nlm.nih.gov/pubmed/20101892

Hypertension and Blood Pressure Pattern Among Type 2 Diabetic Patients

Z&jéw\wadbeﬁ\ﬁ.&km:g&m)\

i) e Aaliad [ giSal) | s aul) aad amidy L3)

Lae Ly 5 Canacall Jalay 2 & 5 5 Sl (o ye i aall Jarza 8551 0 () gl (e 58S 5 cAadial)
oSl 21 e gl Y ) (el 8 ga
B ypadl A2 s Sl i e die pall daria Jaad Gl g g L)) LIS (gaa andil cedlaaY)

2 & 5 Sl el Loay 30 185 el AdSe de e A jall - duadaiall Al jall o2y jal rdiald) Gk
‘;ﬂ:ﬂ\ U}'\SU"“BJMA;A:‘S’:‘S‘ JM]\ @JJMA}VAI:J\ ;Bﬁﬂ]\@.&ﬁm@gﬂ\ ;\J_)S_)ASu.\aA\JAS\UA
Aoyl e gl 5 AR Glaind IS e Gl pea 23,2015 1S

pdll Taxaa 185 51) 773 OIS A5 jaall L) wie aall Jasia o L) LEE) (50 Of gl @ jedal sl

ale 140 / 902) pall aruza o 5yl A 0 LS (s (adiiia & 722.2 57.50.8 lids (adiial)
S Jara, pand) (o Lilias) 3ia0 483e Ciaa g Ll readidiadl ia jall (e i /20,2 caaly (35

Al (a8 paS A () 5 oSl (i sal il Caalias (i e pall et g L) () cilaliiiay)
2 i g i) e 8 jlaadl Cana (e () gilay pall Jara g8 L Gubiadl)

ol Jaim gl )) o Sl 613 5 peadl ol Jakaia s ial) cilals

12



